LA AMNE 56 /2 T I B oK a5 AR KB A
FERRR 22, BREAVE L, FRATRE S, RS 4, #URHy !
(1 ER R E K TR R b, JEE 100094; 2 1L PE RV BLEB R AL T 7T, KJR 030031;
3R ERML KRS B S AR TR, JE50 100094; 4 A& i gs AR AL 5 E AL, JbE 100081)

WE: [HMW)Y RTINS 560 (NIDRS) W52 75 I 5 K 1 AR 04 )5 ¥
3 (IVDMD). PR AF4E(NDF) . FRIEBES4F4E (ADF). fHEEE (cp) FUMHARDT (EED
SEMAATIE. (7Y PRSI S A sl oK R RS AT R F IR AR, SR DG
) 3 A 2 T B AR A B /s — 3R m )32 (PLS) o« L4535 FT&SL /) IVDMD. NDF. ADF. CP
FEE HOAR IEAEAY (A8 G AIE W 52 R B R2ev )43 7 0.9133. 0.9764. 0.9789. 0.9254 Al
0.7294, AMEBIGIF YL 5E Z %0 ( R2val )2 4 0.8879. 0.9455. 0.9635. 0.9387 Fl1 0.7333, &%
% 7 (RMSEE. RMSECV £ RMSEP)y 0.24(CP)~2.23(NDF). [45it]) FIFH LA g 5 5
BN R T I K S T PRIR AR SE AW AT 1, 1245 AT 2 & OIS 7 ARk PR IE 2 A (1)
TRE, XH WK G PO R PR 45 e i 1 B A B 1

B Bk HI SRR IR ANE REEIE; RIERIY
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(AT Fe i B B Y HIC FOK B A B S A 7 s A R R AR, &R
FE EEMARRIE [1] o FIC0REFEOKT SR aF ot i, HEkAE T AR KRS,
PR, BAWAER, &G, HSEAR, KR40 RFrHER 2] . Fi
FTOKBEFNE FEERRT LW — & AR Z Gin vitro dry matter
digestion,IVDMD) , 2 H &M IVDMD £ BE P T FEFF PR ViR 7 4E (neutral
detergent fiber, NDF) . MEVEVEIREF4E (acid detergent fiber, ADF) & &; &3NS E
1 (crude protein, CP) FU¥HAENG (etherextract, EE) Z&&EA K. H LK IVDMD A PLHE
i sy MR AR SN B ORI A (3] AT VR, (R E MEFE AR K, AR AE B
J1. FERFAIZE H E s . FHAES 7155 NDF. ADF. CP Ml EE & &, HAFEN g id e
B AR E, TR AE E R . TaNE R (NIDRS) EEFEE, EWES
ZHME, BANEEER, FEmbSE R, SRR RN BEMESER A 4] .
(Rl L AE TR NIDRS BRid . AR I 2 75 0 oK S s MR B 32, 0 & ol & e A e oK
BMHEA T EERE . [ATABTEETNIDRS & 20 4 80 FAX)5 HIVE K f& it
RKE)—FER, EEINCBAD IRV R EEFB [5~10] , FF) 2 N T R KRF
NDF 5 ADF & . IVDMD FIH & E IR IR A 5 VP b [11~15] o ST @ FORF I
Ja i BRI RS IE A, AR TAEIR D, AU, Boever & [12] H NIDRS il 4k oK
HJE, KAV (OM) . CP. NDF FlIyEH: (STA) FEA-R N P A 418 . [El A NIDRS
EFK BRI, WAL I F R B AR A i [16~19] , MR AR H T RKE
W fE BRI E . CABEFER VI R Y PR I oK & i A a2 ik = PR m] S 1 5
o 2 BT HOR, ASBEAR B Hb X FOKAPRHR S 77 i BUBEA T I 8 555E  [20] « BT H AT E N R H
NIDRS HZ AW 78 5 I R K ot B3 v & 25 1, 10 78 I oK B RO R & & Ol SR 75 ZE s, 1
i) NIDRS Z) B4R,  BRIHEEAT LI FE00 v [ 75 I oK & Flor & Aol ik e B LK)
PEHEVE o LR R 1 8 1) | ] AR SO A NIDRS 0, 76 P & a2 EKF IS5 IVDMD
J ARG AR NIDRS 8 S /r T2, B M o 75 I 0K o JoT 29 i R ST, RN A 5
JIWTIE] L, T I TROK T B P ARG S A I BB AR fR B



1 MRS
1.1 REME

2003 A v AE S KR — SO RLA LR R 3/4 F0 4/4 FLERMARE, 2l
WK BB R FOR AN B R AE AT, 2004 4ETEDL L 3 Fh R ORIADFRIFLLLIA ) 3/4 FL
LRI, AR ERFEFF, DA EAE SRR A 77 Ay B AT S T A T oK
Horpr, Ol B RAFRLE M EA 3%~4%, HIE RS WIE R AT MG il RL S il
N 6%~10%, = RS RIS Bl FORARL S R — R 10%,  H i
RE W RIZM K. HmBGRE, RIRHAFCURENE, 85 SRR, 1B
Ja, W@ EAEREEN 1000 ml SR, ST, EE, SRl R AT AR
PWRFIRES . BEEBFEMETEN, SH TKEE60~90d J&5, FFREFE, 60°CHHE T4t
T, o H 9FQ-235 RN RE, 1t 40 HIE, A AZEANEEERSSRE O, U
R AR LE 225 4, 3/4 AR 4/4 FEHIMFEFTE AT 450 Uy, PiRIR
BRI 675 o o, DREURERT AL R S M IAN ], BAEZ M BT i A R
IR KL
1.2 ik
1.2.1 {8 53K5F] VECTOR22/N {# HLIM- AR it 2T #M e A% (8 [E BRUKER %)) , PLKRAC
£ Quant EESTRAME, BRI, AR, FETEE DY 4 000~12 000/cm, FH4H
KECN 64 IR, PR N 8/cm. BHEMAME (1:1000, EE lJenview AF]) HA&AFF N
Hréti.
1.2.2 IELLAM GG RAR 5 FRFE IR BOE 8 15 1 TOKFE M BN B 50 mm [ REREHE S AL,
AR FE R RE SR AERE AR N HIRE, R i 2040, MM E A 3 IR,
HCPIEREAT VR . (RISl 22 4 32 s R A I 2 () A S 0, AN 675 1 it Fh e 4%
PREE, RS IERAY
1.2.3 FHIFESL IVDMD. NDF. ADF. CP 1 EE FMIIE #4541 IVDMD HAR 4N B R M5
ENE, EHEBCRE 4 SkRAKAJE B EEE A HiH e A 2F, NDF 5 ADF 4% Van Soest [21]
FIERATIE, CP Al EE 20 Sl F s WL IRy A Sy AT e, BT B 8 AT I SE 3
REUME, SRUUTH (%) FoR,
1.2.4 #57 NIDRS A #5 AL J5 9% @57 NIDRS A6 AL [ 4k 2 i B 5 05 1 2 M B /> — e
(partial leastsquare, PLS) 734k, HFE 7 AR BRI UEEE, Jo IR IEFE AR RS IE
R IEAEAZ XSG E, B SRR B AT AN E, A R2cal « R2cv « R2val
RMSECV. RMSEP “5iEHnHffi e e U7 . K OPUS/QUANTA.0 i i i 5 B o0 Fr S A o) A
RUBEATOUAL, B GG AL, % X BE BN [ A S8 20 #r

2 ZR59H

2.1 FESIIERE

HT43 675 MM KRE 2 MNMEE ARG FEE A FSCGR BT 1) 20k 0 AR
FFE, BERK, AATREATREATSZIG =M e, X 4 5B o I 6 v 48 BE R AT 32 By 4
Br, FMFER T 150 MEMEAREEME (BFERIEMBIESE) o FEAFARST
RIS 135> (PCS) A, 250 SaRyRIEH FIFE S, SE0 SRR ARIERE W, B
AFOL,  FTIEHL 150 AMEE S R AR R 5K 675 MRS S .
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Fig. Selection of representative samples

2.2 5 IVvDMD REALZERS FI e R

AR i TR PR 27 00 2 AR 2 22 /0N s 9 B0 230 KX 352 22 5 KA ) 4k 4 Coutlier)
FERAL, 92BR 5 SREBOTFICRE S BRI E 4 S % 1. h# 1 A0, BEA IvOMD Sk
RIS IEAR K, HA L7826 T 0 T oK G AL & T RS LA IVDMD SR A AR AL
B, B IRAFMREAAREYE, BT LUH T8 ToKT IS SR PEIR I NIDRS R IEARAL

#1 HFEN (VOMD. NDF. ADF. EEF3 oP MimELEH
Table 1 Measured results of IVDMD, NDF, ADF, EE and CP of ensiled maize samples

e e i T FiteR
Traits Mo, of sumple Range (%) Mean (b S0 (%)
VDD 127 3T 046665 5131 6,85
WOF 147 R34--TIE4 55.73 OEY
AlF 145 23.00~4% 88 3430 7.52
EE 126 | B804 445 155
CP 144 5.00--11.77 T4E 114

2.3IVDMD. NDF. ADF. EE F1 CP ¥UAHERIKE L 5104k

ARIEFIH OPUS/QUANTA.0 BEE, ik 75 I E i 1 B FE ARG 1 AL B v 1 X3
LR 2E R 55 38 A SCIGAIE,  RSEAN [ D it T Ak B ¥ 5 3 X3 Bl 2 A 1A 58 SR IE Wk 5
2B (R2cv ) AW XIRIUEARAEZ (RMSECV) FIRZIEHE 2% (R2cal ) Z55%,
ZER, JEHEEAE (VDMD AR ALy @ HUE R RS (R 2) o HiER 2 ATl
EH, WERAH, HaE@ &S A ERERAE T, SRR e R
K, bR ZEmR N £ 3 AR EEBRAFMRIE, WiEL R . W& 3 iTLLEH, B EE
TN, SRR IEPE RENAE ISR E BB, HATE MR 1) REEE R
i /KF (P<<0.01) . IVDMD. NDF. ADF. CP Al EES M IERER AL IE Y E 2% (R2 cal )
N 0.9352~0.9843, RIEiRZ% (RMSEE) N 0.24%~1.84%, 32 XIGAEHRERE (R2cev ) ,
N 0.9133~0.9789, & XIGUFIRZE (RMSECV) 45N 0.32%~2.06%. A& REH, AT
PR () 85 T 58 R BORRRUE 22, T3l 2 AR VB ot o v B35 R TSR
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Table 2 The optimal conditions of establishing NIDRS prediction models for ensiled samples quality traits

fE4R I Wit BT ik o rE 4 B
Traits Range of wive number Speciral data preprocessing Raunks
INVDD TE01, T a0 8, 4601342405 G E MSC )

NDF TA0L.T 5449 8, 4423942465 P S BRI 15t Deriv.+SLS E

ADF TI0NT - 549% H, 4600342465 Fir PUAFLEEATE 191 Deriv+SLS ]

EE G799, 8 A047 8, 5453, 7~4246,5 i B UM IE 181 Deriv. A MSC ]

P T501. 742465 - B AR I 1st Deriv +MSC 7

MSC: Multvariate scattering Cornection; st Den: First denvative; SLS: Straght line subtraction

=3 EAEDH S TREMROZESR

Table 3 The results of calibration of 5 quality traits for ensiled samples

ik [ FE#1E Calibration A W AE Cross validation
Traits Ko, of samples RMSEE R RMSECY i
IVDMD #7 1.84 093524 206 DXTER
MNDF a8 1.30 0.0843%* 1.53 0.0764%
ADF M LR 0985 ** (R L O7RYe
EE %) 075 0,7851%* 042 0.7204*
P L 024 (96]5%" 032 (92540

=* represents significant at 0000 level of probability, the same as fu|1|<:wi.|Lg. RMSEE=root mean square error of estimation; 8,,=coefficient of determination of
validation; RMSECY=root meon square error of cross validation; 8., coefficient of determination of cross validation

2.4 T TR 55 PR RS IS T 280 2R 40 A

BEIEBERL AT JG, SR AN IR J7%, X BT A A ST BR T RO AT VRN AL SR, xS
T b B PR B TN B R A S B AT o B XU ¢ S (R 4) o R 4 ITLLEH,
FAERA ZEAE ST Rt A IAE AR B KT, RATNME S A E R 2= 57
AN . BHIRIMEBIGAE e REL (R2val ) HIAM R E K, R2val & EE /ML, H
AR 0.8879~0.9635, FiliRZ (RMSEP) N 0.26~2.23, &R TMINE 51k 218 4] F
YIWZ (Bias) 4-0.09~0.30; IVDMD. NDF. ADF. CP Al EE I:iF4E K TRINAE 51k A5 A
FIFHC R r BIAMR Z /KT, r 4054 0.9433 (IMDMD) . 0.9730 (NDF) . 0.9818 (ADF).
0.9694 (CP) F1 0.8668 (EE) , UtH] = HAFIERGRIAHCIE. Rk & BRI FIE 55
LR, P B B A g v () PN A B, R FH SR XS A R ot BB A T S s F)

£4 HIH s MREIERNBETER

Table 4 The results of external validation for calibration models of 5 quality traits

fl'v.;,' FE .T.t‘.:’{ R oy i el P 1 E validation
Traits Mo of samples rvalue Pyalue RMSEP B Bias
WIsAD 40 5798 .75 (Log3y== 0675 LA0RS 215 L RETGe <023
NDF 449 5550 5580 007H== (19245 (13599 223 9455+ 11,50
ADF 44 3448 3440 ORIE== (4272 L6712 142 9635 =i
EE k) 444 428 ) RARE== 13119 0. 1981 074 073332 <16
P 47 T41 744 (L0p04==  [),7227 04738 0.26 (.35 .03

The ANL means average value analyzed by NIDRS, LAB means average value analyzed by chemieal method of laboruory, respectively, BMEEP= raot mean

- 2 - - . . - . . : - .
square error of prediction; & .= coefficient of determination of validation; Bias=mean difference between the predicted and actual value of external validation
samples

3 Wi
3.1 M NIDRS HREMNEF I E KR ERKTITHE

Hir, BN AR NIDRS e T KF k& A AVE & EMNIRIE [16] , (HIZ5 MR
WA FH NIDRS %€ B KT 5 5 MR B4R o 5 857 R KPR T R A NIDRS S (A 7Y
AL, FEILFHTEK IVDMD F HAH S S B IR B IE AR R (s FE AR K. SR Al E 2
FEIAEM AT 2, AR B4 TR HIET IR, SR )5 75 K TR i R B BT



KT RE UF SO ARE S o S AN iR BB R, TR R 2, M DL B AR E 6 20 B 0
WISEES = ME IVDMD,  FEZ2FIF 298 B WP B 0 Rk T A RS (A WL AR 4y 21 4
7, DRI 75 B IR A K AR B R AR R IR B, T EL T R TR R B R P IR Ak
PR B, [R)B I A7 A5 BT EUR B VR (0 B A P DR AS R A A 2 22 ) A0 PR PR PEEAS [ PRk o s P 22
S, AT SZ M I B AERR T . BT NIDRS A i I FOK M IR, B TR AT T AL 3,
FEAPE B FRAN A R R R B E AE s [23] 5 FTBAAAEE DL NIDRS 4
ARAFERY, BT HFETKE &AL, @i T HE MR, BRaFthigk 7 HFEE
KRR A3 B 5 2 DA P ) ) /. AR RIS BT R 21K NIDRS U S8 TR K BB A AL A 7 )
IVDMD. NDF. ADF. EE fil CP ¥ EMALIEAA, [ EE BIAYH)SE X ISE o€ RECH A58
WE R E ZECBAR AN, IVDMD. NDF. ADF 1 CP A #)52 B&UIE AN &R 56 IE ¥ 5 R AT ik
0.8879~0.9789, {H &M% 7K/ (0.24~2.23) . Cozzolino %% [14] DLEERRIGE KN
Fedt, ZESL T CP. ADF F1 NDF RLIERA!, HAMBIEIERE RZEsr 74 0.86 (CP) . 0.98
(ADF)

F1 0.83 (NDF) , TRIMFRAEZS>5HK 1.04 (CP) . 1.85 (ADF) A 2.43 (NDF) . X T EK
TG I @ S ) B R IR, [E AR SR B ST AR, #RIEAZ . AU Boever % [12]
A ONIRS Titlll 17 26 Atk iE EKEL G, HAVA (OM) . CP. NDF FIUEH (STA)
TEARAR P B AR S AR (R R0« IX SR SR IGIE W 2 R BN 0.72(0M). 0.79 (CP)
0.52 (NDF) #10.65 (STA) , FulllkxifE 27374 3.4(0M). 0.30 (CP) 2.2 (NDF) F1 0.69
(STA) o IXEH], ARIG T 5 AN TR SRR E B, BAA B &,
Ak, ARSZIG PR AR R, KRR L, G, S AGE S K, B A EYCR A
IRE s, DR B AR AR . X 3 PR FOKE IR, XAHE A bR AR
HICERP T, DR S e L B, XA T E I TR E M, vl KEF IR
i R, L EREILEE ROR, WA Ak B RN RS FT 7 0506 5 53 HGE o A ik
RIE IR T EE N HER S F .

3.2 /M NIDRS /HirEMMERIER

NIDRS 1E—Fplal 2l e BoAR, Foorfr e 4 52 — Le R 3R fo ), b 320 i (R 35 IR 2 i)
R WRE b Ak 2 B0 18] (19 28 EAE FH DA BB A0 5 1 53 AR B RS o ARG A S 37 75 U A
FMGDT NIDRS #IEALAYRT, A2 SIGUE W REUEN, SN 0.7333. EARTEREATHE NG 05 il
B, e EE 3 RELE, MEMXRZESIIEGIE 2% 2 W, (HEEELS RAA R W
AN HF R E B R TRFEF A4S &, FEMmMA4ErIZHER [24] , SR A4 E
T FE T TR B S RIS 1D B 8 2 » T T T 34 456 PR 8 A X K e 5 8 553 PR AL ) ol 2
TN . BRI EOKFE IR T & AR A 1.89%~8.24%, {HH TAA/EXMac B AR
FH T 52 1) JFL 000 5 4D 7R A P, 3K A 5 A AL T Ay A A 22 S 6 IE R 72 R B AR I mT BE SR A
JUE UL, ARSI BRI A2 B R SR AR
3.3 RFHEE 4P

IELLANETE I BT SRR B . R S A6 o T RS 0 S HERR S, AR5
TE 38 3 B KFEFF I A 3 R HAH 5 i B MR AR IE A AR, 3l o = il 20 225 1) 2 AR i A ot b
1T T Bk, [FIHEAT 138 2 s vl AL B RN 3 [X 3 [ 1 A B 3, DRI $ i 1 AT RS e 1k
T, AT AT SRR 1V A R A O B IR I — B A S B & B YE
WA J5 RE I e A i AR B TR P TRIR B E H  Fr TRY 1 3E B Y RIT wt F BE RRE AE A
LT S VIR, TEEA MR R IS BE BRI (11, 24] 5 DAGRIE LI & 1 HE A
e
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ILLLAMETEHRENE T TR IVDMD S b AR, AT ZEXTAE i 24T S 2% B AT AL 2,
A ER T2 ANy, TR, S5RAER, RA WAL EIET AR A A, A
R LLA1E S 6 D0 52 75 I oK S B MEIR S 58 45 T AT I, 145 R AT AL & ol ox B 4
Rt PR 7 TR 2L, X T I TOK A RO ) bR 4 e i ik BAT 2R

References

[1] Argillier O, Méchin V, Barriére Y. Inbred line evaluation and breeding for digestibility related traits
in forage maize. Crop Science,2000, 40: 1596-1600.

21 ~ H, = @b FrEk. Jbat: B R SCER B AR AL, 1992: 1-3.Bian T, Wu R. Silage Maize.
Beijing: Scientific and Technical Documents Press, 1992: 1-3. (in Chinese)

[3] Tilley J M A, Terry R A. A two-stage technique for the in vitro digestion of forage crops. Journal of
British Grassland Society, 1963,18: 104-111.

(4] TRk, REE, FER, KK, R AL LA i E BB BOR. Sl S
Y61 43 #T, 2000, 20: 777-780.Yan Y L, Zhao L L, LiJ H, Zhang L D, Min S G. Information for technology
of modern NIR spectral analysis. Spectroscopy and Spectral Analysis, 2000, 20: 777-780. (in Chinese)

[5] Villareal C P, Dela Cruz N M, Juliano B O. Rice amylase analysis by near-infrared transmittance
spectroscopy. Cereal Chemistry, 1994, 71:292-296.

[6] Delwiche S R, Bean M M, Miller R E, Webb B D, Willams P C. Apparent amylase content of milled
rice by near-infrared reflectance spectroscopy. Cereal Chemistry, 1995, 72: 182-187.

[7] Delwiche S R, Hruschka W R. Protein content of bulk wheat from near-infrared reflectance of
individual kernels. Cereal Chemistry,2000, 77: 86-89.

[8] Kim H O, Williams P C. Determination of starch and energy in feed grains by near-infrared
reflectance spectroscopy. Journal of Agricultural Food Chemistry, 1990, 38: 682-688.

[9] Orman B A, Schumann J R A. Comparison of near-infrared reflectance spectroscopy. Journal of
Agricultural Food Chemistry,1991, 39: 883-888.

[10] Campbell M R, Brumm T J, Glover D V. Whole grain amylase analysis in maize using near-infrared
transmittance spectroscopy.Cereal Chemistry, 1997, 74: 300-303.

[11] Albanell E, Plaixats J, Ferret A. Evaluation of near infrared reflectance spectroscopy for predicting
stover quality trait in semi-exotic populations of maize plants. Journal of the Science of Food and
Agriculture, 1995, 69: 269-273.

[12] De Boever J L, Vanacker J M, De Brabander D L. Rumen degradation characteristics of nutrients in
maize silages and evaluation of laboratory measurements and NIRS as predictors. Animal Feed
Science and Technology, 2002, 101: 73-86.

[13] Welle R, Greten W, Rietmann B, Alley S, Sinnaeve G, Dardenne P. Near infrared spectroscopy on
chopper to measure maize forage quality parameters online. Crop Science, 2003, 43: 1407-1413.

[14] Cozzolino D, Fassio A, Gimenez A. The use of near-infrared reflectance spectroscopy (NIRS) to
predict the composition of whole maize plants. Journal of the Science of Food and Agriculture,
2000,81: 142-146.

[15] Jung H G, Mertens D R, Buxton D R. Forage quality variation among maize inbred: In vitro fiber
digestion kinetics and prediction with NIRS. Crop Science, 1998, 38: 205-210.

(16] ZLR B, J"ATek, BORHG. ITZLAN SO OGN oK 58 SRR B U E B & B ORI 7T, o



LBl 2%, 2004, 37: 630-633.Wei L M, Yan Y L, Dai J R. Determining protein and starch
contents of whole maize kernel by near infrared reflectance spectroscopy(NIRS). Scientia
Agricultura Sinica, 2004, 37: 630-633.(in Chinese)

(17] 54, 5k R, KK, BRI, WFE, FEA. TORTEEMRITZLAM i BT B 2 (1 L
B R B e . o B MR v %% ), 2005,20(4): 44-49.Lu B H, Zhang J, Zhang Y R, Dai J R, Li J S.
Comparison and improvement of quality analytical models for whole maize kernels using near
infrared spectroscopy. Journal of the Chinese Cereals and Qils Association, 2005, 20(4): 44-49. (in
Chinese)

(18] FIELAK, PREANT, BRRFE, KRR, JUATHRR, WG, 4L AME RO E AN 2 KOKFEAT
NDF 5 ADF OG-~ 561 #r. Jtil =~ 561 74T, 2004, 24: 1345-1347. Bai Q L, Chen
S J, Dong X L, Meng Q X, Yan Y L, Dai J R. Prediction of NDF and ADF concentrations with Near
infrared reflectance spectroscopy (NIRS). Spectroscopy and Spectral Analysis, 2004, 24:
1345-1347. (in Chinese)

(19] % %, B3, JRE, BRENT, &M, PUATRR. I LLANREG IR A ERAEAT £ 4E

SR, 4Tk, 2005, 33:1421-1423. Wu J, Bai Q L, Su S B, Chen S J, Meng Q X, Yan Y L.
Near-infrared reflectance spectroscopy analysis of cellulose content in corn stalk. Chinese Journal
of Analytical Chemistry, 2005, 33: 1421-1423. (in Chinese)

[20] 6. WA E KM E MR SE%A. EKFE, 2003, 11(2): 46-49. Hu G H. Development
and trend on forage maize breeding. Journal of Maize Sciences, 2003, 11(2): 46-49. (in Chinese)

[21] Van Soest P J, Robetson J B, Lew B A. Methods for dietary fiber, neutral detergent fiber, and
nonstarch polysaccharides in relation to animal nutrition. Journal of Dairy Science, 1991, 74:
3583-3597.

(22] # ME. GERL T SR B R A I HOR. AR dERURO R A Rt 1993.Yang S. Analysis of
Feed and Assay Methodology of Feed Quality.Beijing: Beijing Agricultural University Press, 1993.
(in Chinese)

(23] f&)7i8, R, g2, BT L0 BOR K N T BERE . Ot 5+ 561 2> #r, 2000, 20:
134-142. Xu G T, Yuan H F, Lu W Z. Development of modern near infrared reflectance
spectroscopy techniques and applications. Spectroscopy and Spectral Analysis, 2000, 20(2):
134-142. (in Chinese)

(24] J™ATAk. ALLLAMGTE Jr B LAk 5 N AL Jb5t: o [ %2 Tolk ARk, 2005: 190-260. Yan Y L.
Fundamental and Application of Near Infrared Reflectance Spectroscopy Analysis. Beijing: China
Light Industry Press, 2005: 190-260. (in Chinese)






