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97 FH R 2% 7R VR K A B P — B 1 B M R R NRC A2 LU 8ol DR AL AN R £ 4 Tk 17
T
MANEE w4 sk ERILT E sRkIRT
CRABARO R 223 MR 22 B, HR 7RI 150030)
o AR B RN H SRS oKL & —E B Bk & (CNCPS) Ml NRC #A HLE £
KAYERL (DCGF) 5%y AR CEAE . FKER. F5) ERiE, st
DCGF 1E WL 4R BRI AT ATV o SREEA AL XA 7 P R A, 5 8 57 o
JEHM A CNCPS HARLS 2Tk SO iR KA S I AT 30 70 JF F000 25 b b a9 74 B v 278
OBt [FRAI NRC AL 4 FRDEH AT A 78 70 MR AEEEAT i I 5. S5 R3R
Hl: 1) DCGF HEF (CP) FREF & T I KFAMER (P<0.05), Tkl

(NDF) ZEEZESTHRE (P<0.05), HERVEMKRA4E (ADF). BRIEEFEARER (ADL)

S

BT HAh 3 MR (P<0.05). 2) DCGF PR EE A (PB1) Al EfE
HEAR (PB2) HFREEFMTEE (P<0.05); TllfEMBK &Y (CB1) RIgH p& b
RGP (CB2) & & 3w T HAh 3 FU R (P<0.05). 3) EEMAARMEAR (MP)
s, HIUCN DCGF. 4) DCGF TE4ERFKT SR ALF% 5> (TDNm) R REX e -
4 RBR, DCGF BA R S FRME, 7T ME W2 40 42 e 8 OB AR A TR
SrRLUERL, AR E O O B R R R R R R A

R FORLPYEGRL: AR EIRMME: BEE

it

3985 S816.5

TR T PR E AR A TR, HRRE R RO AR, ORI A A e
I PEBEE 30%MRI=Mr= A, XEEEF Y EBEARE ORI TR BRE KD BRI
RIS . EKLT4ErEL (dry corn gluten feed, DCGF) 2 1 T 2K Bz Al T KR I /K I 4 T2 )
FARIUANRL 2 1 1 (R ECBIR A B —Fh e & RV AT R TV AL B R R 2 R
DCGF [HEM & REALNT RIS R 1/6 HEE D, KR4SRI — & 1
DCGF A#| A e/ B AHEE, A 20 B #1 % LN, DCGF ek 24t %8

Weks Hi: 2015-10-04
LT FEX FAL T 237 0 4= K5 400 77 SR Rl v ORI F s b AR 4E il 5 7R3 (2012BAD12B05-1)
EZ R B/ (1990—), 2o, WHEHE=EMA AN, Ht, NFHERAIMEFRSEHA. E-mail:
haoxiaoyan1990@sina.com
MEEIER: WK, #i, 1400, E-mail: zhangyonggen@sina.com
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FERU B PR R R 3 A5 Bl R E g IR R R, RSO PR B U A Bk
W, FE R RL R I A SR R K. R AT DCGF KIS
FEAMA, PPN R 50T LAE 9 W4 0 pRe o 41 2 T bt B2 Y5 R R, AR B FH JRE 2% 7R K
b & W—E ik & (Cornell net carbohydrate and protein system,CNCPS) il NRC #7% b
WHF T DCGF 545 RLRN B . ERFE . FRFEFRINE, e DCGF £
ARl A EL SRR A A
1 MRS 5
1.1 AR

WA EHHE DCGF. E7E . FoKFIHERL, RE B RKILHX I 4 Mz 55 E1L
BIRAR, 311 AMAREARE 4 FHRIEERL, Hb DCGF 1 2 AMFEA 2 AL E 575518 K
KR A SO AT IR AT, B TRE RS 3 MREARD B E (R B
WRg R EE Y. BRILERERFEF OB R DFL #g. FraREACK A %
2, TKENT 65 CHT 48 h )5, BFER 1 mm §f, N EEESTT 4 CREERRB,
1.2 Rk
121 EFRES T

4 FhEERHERH T8 (dry matter, DM,LAOAC 930.15). #1/K4> (ash,AOAC 942. 05).
FLIEN; Cether extract, EE,AOAC 984. 13). fHEH i (crude protein,CP,AOAC 984. 13) 557
ME IR & B TS I AOACHRRIEREAT . JEk & E S IRIKHESTNENE, oa-TERG .
A EVEREE . AP & A R AR A . R A 4 (neutral
detergent fiber, NDF). FRMEPRIKAF4E (acid detergent fiber, ADF). MRIEPRIFA K (acid
detergent lignin, ADL) . FF #4314 N ¥ K B 4 it (neutral detergent insoluble crude protein,NDICP)
IR M AN VAL 2B ()7 Cacid detergent insoluble crude protein, ADICP) &2 [ Van Soest
SO 7RI g o AIVEPERLEE R (soluble crude protein,SCP). dEEE A% (NPN) &2
CNCPS I 52 J7 ik AT BoK4b &% (CHO). JAEZ5 Myt KL &4 (non-structure
carbohydrate,NSC) £F4E A4 31 & Bl AN 1 A S FAF o SR R AR 4
FrillsE 3 AN EA

1.2.2  CNCPS Xalkla [ 5 20 5 5 4
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CNCPS & R VFNERVE FR A E I 785325 FEAE Y20 I A 53 2 PR J 21 sl s N R T A4
R, M RE B S HEME. £ CNCPS &R ARG SRR F, Wk CP il 2 hAk
HAR (PA). HEAF (PB) MARFHEAR (PC) 3 M5 diaiikba B R,
PB ] HE— B A PRE R B R AR (PB1). Ul R AR AR (PB2) Ak AR 2R
FIit (PB3) 3 NS, HEARFEL

PA (% CP) =NPN (% SCP) xSCP (% CP) x0.01;
PB1 (% CP) =SCP (% CP) -PA (% CP);
PC (% CP) =ADICP (% CP);
PB3 (% CP) =NDICP (% CP) -ADICP (% CP);
PB2 (% CP) =1-PA (% CP) -PBI (% CP) -PB3 (% CP) -PC (% CP).
1.2.3  CNCPS *f CHO #4313 43

CNCPS & MR CHO [ B s 5 1y FERE Hk 430 4 AN, 43 R DR AR B K
WEY (CA, EEARESO. FEBEMEKIEY (CBL, EEHREHARKRAR. 18%
PRI G Y (CB2, EENFHALLLER ) MATFIHBRLEY (CC, EENHE
PV BE S, HHE AR R

CHO(% DM)=1-CP(% DM)-EE(% DM)-ash(% DM);
CC(% CHO)=100x[NDF(% DM)x0.01xADL(% NDF)x2.4]/CHO(% DM);
CB2(% CHO)=100x[NDF(% DM)-NDICP(% CP)x0.01xCP(% DM)-NDF(% DM)x0.01xADL(%
NDF)*2.4/CHO(% DM)];
NSC(% CHO)=1-CB2(% CHO)-CC(% CHO);
CB1(% CHO)=[1—¥#}(% NSC)]x[1-CB2(% CHO)-CC(% CHO)].
1.2.4  CNCPS fAAHNEEE TR ME L4 &
fifi Fl CNCPS BSR4 4 Fhiae RV E S R M fheh =, BHRR B W Al A 1 ok
(rumen degraded protein,RDP). J8 B EF#f#E H /T (rumen-undegraded protein,RUP). B {4
5 F1J5i (microbial protein, MCP ) /)M iz A] W i B 44 8 91 )ifi (absorbable microbial protein, AMCP).
/N TR AR 1S AERE A & 15T (absorbable rumen-undegraded protein, ARUP)« /)M iz a] W i Py

VR [ fi (absorbable endogenous true protein, AECP). HAJAX 2K 45T (metabolizable
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protein, MP ). 4333l LA 4 Filae SRk Ay B —TRDRMAAR, H4E CNCPS #5%Y, J& 5§ Rt A 4 &7
i (rumen energy nitrogen balance, RENB) 19 15 FI B A £ 11 o $2 (4 1 B 44 B 15 (MCProp)
FYEREK LTI YH 4 TR 4 (total digestible nutrients at maintenance leve, TDNm) #] $2 it 1]
EAR (MCPronm) HIZAERAGI, THE A Fue-i,
RDP=4+Bx[Ko/(Ke+Kp)]:
RUP=A+BX[Ky/(Ko+Kp)[+Co
A A PR AR A BT Sr, B AT BEMERL R EL5 7y, C R SE AN M I &
HBER: KaoN B MR Ky AT R B i s = .
MCP(g/kg DM)=0.13xTDNmxeNDFadj .
XA B R P M 4 4E (peNDF)/NDF>20% i}, eNDFadi=1.0 ; 4
peNDF/NDE<20%IN, eNDFadj=1.0-[(20-peNDF)x0.025].
AMCP(g/kg DM)=0.80%0.80xMCP.,
A H: MCP H 80%4 PB, 80%HP] 7E/MWIRIR[NRC (2001) [121],
ARUP=RUPx0.85;
ECP(g/kg DM)=6.25x1.9xDM;
AECP(g/kg DM)=0.50x0.80xECP-
A H: ECP NWIE PB, 50%[1) ECP REEIA T %8, H 80%4 PB[NRC (2001) 2],
MP(g/kg DM)=ARUP+AMCP+AECP;
RENB=MCP1pnm-MCPrppo
HH: MCPronm=0.13xTDNm, MCPgrpp=0.9xRDP.
1.2.5  NRC BAE I 3 Ty A5 5 H Re
ST H NRC (2001) UM AL At 0 4 Fhikas FoRH 902408 B 1 VE AL AR 4R E B OKIb &
%) (truly digestible non-fiber carbohydrate,tdNFC). H A JHILAHEL 5 (truly digestible crude
protein,tdCP ). FEL ] VAL PRI 4R 4E (truly digestible neutral detergent fiber,tdNDF) F1ELA]
WHALNEIHER (truly digestible fatty acids,tdFA). SETAL I H 2174 TDNm. A2 /K F (R]I
KEEANHERKTR 3 587 WHAkAEE (digestible energy at production level, DEp). 4277 7K-FAL

WHE (metabolizable energy at production leve, MEp) A4 r=/K-FihFLi%HE (net energy for
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lactation at production level,NErp) o [E]INF, SR FH P A= fiti IUASE 2R 20 CFo0ll & (R 4E 4719 58 (net
energy for maintenance,NE,) I E 78 (net energy for gain,NEg), T A F1>130;
{dNFC=0.98x { I-[(NDF-NDICP)+CP+EE-+ash]} xPAF;
tdCP=CPxexp[-1.2x(ADICP/CP)];
tdFA=FA=(EE-1);
{dNDF=0.75x(NDF-NDICP-ADL)x { -[ADL/(NDE-NDICP)] }0-667,
HAH: PAF NI LK IEREF (processing adjustment factor); W% EE<1, I FA=0.
TDNu(%)=tdNFC+dCP+(tdFAX2.25)+tdNDF-7;
DE 1x(MJ/kg)=(tdNFCx4 2+tdNDFx4.2+dCPx5.6-+tdFAX9.4-0.3)x4. 18;

41 7 %=4.18x {[TDNm—(0.18xTDNm-10.3)]x2}/TDNm;
DEp(MJ/kg)=4.18xDE 1xx< 41 1l 3L
MEp(MJ/kg)=4.18%(1.01xDEp—0.45);

NELp(MJ/kg)=4.18x[(0.703xMEp)-0.19];
NEm(MJ/kg)=4.18x[1.37%(DE xx0.82)-0.138%(DE xx0.82)>+0.0 105x(DE;xx0.82)*-1.12];
NEo(MJ/kg)=4.18x[1.42%(DE xx0.82)-0.174x(DE xx0.82)+0.0122%(DEx*0.82)*-1.65] .

s W TDNm<60%, HALZ P02 ATt
1.3 HdEgior

BT 2E K F Excel 22, JRH SAS 9.3 F111) Mixed # A FEAT Gi vt 50t . BRI AN:

Y= u+Fi+ejo

e Yy R i ISR, o RBEFHME, FFRRERSRIEREERE,
ey R NFENLIRZE .
2SR50
2.1 DCGF 1 3 MU bR E I Ry

MF 1 7] W, DCGF 5545 R RRL RS I8 o & B A UK E 7 - DCGF 1) DM & &
HEfE. FEML (P>0.05), AIMSEEZE ST EE (P<0.05). FHI] NDF. ADF &
WhE, EifE1) NDF & #{&, 1 DCGF [f] ADF. ADL & & R8T HAk 3 FofHiakl

(P<0.05). DCGF W44 & Eaik, HI-4E5R 5 & (371.7 ghkg DM) Hi=. DCGF 1]



134 EMEESEREFIMY (P>0.05), SBEFETEEMEEPTEN (P<0.05). EiE1 CP &

135 & (213.4 g/kg DM) i, DCGF (205.4 gkg DM) k2., FFHEE R TH L KM FEE

136 (P<0.05). 4 FH1AARLP) SCP. NPN & & AR KZR, DCGF i) NPN & & (SCP ) B3

137 & T HAth 3 FokHTA L. DCGF ) ADICP & & (15.2 g/kg CP) & Z KT HAB Kl (P<0.05) ,

138 FEHE ) NDICP & & (386.2 g/kg CP) #H o

139 #* 1 DCGF 1 3 ok iaDeH & 77 i

140 Table 1 Nutrient composition of DCGF and other three kinds of roughages
e TR YR EE FoKRF eSS

SEM

Items DCGF Alfalfa hay Corn silage Wildrye
TH)5 DMI(g/kg) 942.72 925.3 276.0P 942.82 5.8
HLK 4> Ashi/(g/kg DM) 60.5° 115.3 52.6° 60.5 1.2
A4 OM/(g/kg DM) 939.5P 884.7° 947.42 936.8" 1.2
FLAE M EE/(g/kg DM) 28,02 13.1 26.12 11.9P 0.8
rRMEP AT 4E NDF/(g/kg DM) 517.6¢ 417.7¢ 656.9° 685.62 2.9
Ttk 2T 4k ADF/(g/kg DM) 145.9¢ 308.5¢ 360.3 404.12 1.9
FRPESE A R ADL/(g/kg DM) 23.9¢ 96.9¢ 114.7 143.62 2.0
274 % Cellulose/(g/kg DM) 122.14 211.6° 245.5P 260.52 3.0
F4-4E R Hemicellulose/(g/kg DM) 371.72 109.2¢ 296.6" 281.5° 4.1
JEK) Starch/(g/kg DM) 106.3 17.3 113.8? 11.8 2.4
WK &%) CHO/(glkg DM) 706.4° 659.3¢ 862.6° 852.7° 1.6
HE A CP/(g/kg DM) 205.4° 213.42 58.3¢ 75.0¢ 1.0
AIE MR AR SCP/(g/kg CP) 643.8 423.5° 551.8P 284.2¢ 3.2
JEE H % NPN/(g/kg SCP) 930.72 618.9¢ 896.22 812.1° 137
TRV AR EE B 5T ADICP/(g/kg CP) 15.2¢ 37.5¢ 135.12 55.9P 3.1
HR BRI T NDICP/(g/kg CP) 154.5¢ 118.7¢ 168.3 386.22 4.2
k4 MmO &1 NSC/(g/kg CHO) 312.2 400.72 249.8° 225.1¢ 1.9

141 FEAT A [F T RER bR R 2 7 B35 (P<<0.05), MHFEBEFEHERERERAREP>0. 05) . TR



142 .
143 In the same row, values with different letter superscripts mean significant difference (P<0.05), while with
144  the same or no letter superscripts mean no significant difference (P>0.05).  The same as below.
145 2.2 CNCPS %} DCGF 1 3 oAl 8 5 BiAl CHO 4173 HI# 70
146 M 2 WL, DCGF MIHAt 3 Mk ikl 8 5 A CHO A0 A7 E 2 % Z 5+ (P<0.05). H
147 CNCPS X} 4 Fialkh 5K 8 i 455143 )5, DCGF BA i1 PA &5 (599.2 g/kg CP),
148 i PB % & (388.6 ghkg CP) ik, HF&M PB1 Al PB2 3% T Hifth 3 Fhialkl (P<0.05),
149  EHPB3 S EmE, BAKHEE PB3 FEAK. DCGF ¥ PC F& (15.2 gkg DM) &1,
150 M EAKFNEPC & & (135.1 ghkg DM) . M CNCPS % CHO 53 40 &5 R vl LG
151  DCGF [ CA FE&EHAK, M CB1 Al CB2 477 & 2 2 T HAth 3 Pt ikl (P<0.05). FHE
152 1 CC & & (412.1 ghkg CHO) iy, Ef5 (348.6 g/kg CHO) k2, ifii DCGF (1) CC & &
153 (81.4 g/lkg CHO) .
154 %2 CNCPS %} DCGF fil 3 Motk 2 55 A CHO 2873 )31 73
155 Table 2 Partition of subfractions of protein and carbohydrate of DCGF and other three kinds of roughages using
156 CNCPS
TiH FOKEF YTk BT FREFL e
SEM
Items DCGF Alfalfahay  Corn silage Wildrye
EA 44 Protein composition/(g/kg CP)
FEEER PA 599.22 262.1° 494.5° 233.44 5.6
PoE PR E AR PBL 44.6b 161.42 57.3b 54,20 5.4
ORI R PB2 204.8¢ 457.82 279.9¢ 332.9 7.7
183k B L EE B 5 PB3 139.3 81.2¢ 33.2¢ 323.6 7.0
AT FEMEERR PC 15.2¢ 37.5¢ 135.12 55.9 3.4
HEHR PB 388.6" 700.42 370.4 710.6? 5.7
WAKAL-EHI4H % CHO composition/(g/kg CHO)
PO FERROK LAY CA 71.7¢ 233.0° 153.9¢ 217.8 45
TR LS CBL 239.52 71.8° 99.3 10.6¢ 0.6




g bR IRKILEY) CB2 607.42 346.6° 437.6 359.5¢ 6.2
AR AR A CC 81.4¢ 348.6° 309.2¢ 412.12 37
157 2.3 DCGF A1 3 Mo AR 475 A= 18 78 5 57t N B 10 T
158 FIFH CNCPS #8856 DCGF M1 3 iy A1 FPRH PRl Rk 975 A4 R 75 18 5 77 . B Tt 45 SR
159 W% 3. DCGF [ RDP & &} 159.6 g/kg DM, %3 51 Hofts 3 Mk [ EL (P<0.05), 1 RUP
160  TE(41.6 gkg DML T ERE, & T R KFIHNER (P<0.05). DCGF i) MCP & & Fiill{E
161 4 89.4 g/lkg DM, B3 =T HoAth 3 FofAARL (P<0.05). DCGF ) AMCP F= &, HifE i
162 ARUP #&EHH, LKHFIM ECP &&EEHKT DCGF. HEMER (P<0.05), ifiHih 3
163 FpRLZE R EZE (P>0.05). H15 M MP & (106.7 g/kg DM) #z f5, DCGF (96.8 g/kg DM)
164 Rz, ZFEEEETEREFHMESR (P<0.05), #ZL4 I EEREM MCP & 845 KK W, DCGF
165 ) MCProp ! MCPronm & S5 iy, HIAH (X, I RE & T FOKH M5 (P<0.05); DCGF
166 FIE7E (1098 B RE R ML 45 7 B N-54.5 F1-61.5 g/kg DM, Bl RDP #4536, i e Rt &
167 A
168 # 3 DCGF Ml 3 FefL AR, 0f 075 A=V 12 7 T A 1 2 0 Tl
169  Table3 Prediction of the potential nutrient supply to dairy cattle from DCGF and other three kinds of roughages
| FREF YL L P N FH
SEM
Items DCGF Alfalfa hay Corn silage Wildrye
KR 15 R0 1 B4R 4E CP ruminal degradation characteristics
B fRE AR RDP/ (% CP) 77.42 67.2° 72.4P 59.7¢ 0.9
I B AT AR EE (15T RDP/(g/kg DM) 159.6? 146.3° 412 44.2¢ 0.9
I B AR (1T RUP/(% CP) 22.5¢ 32.8° 27.6° 40.32 1.1
o B AEFEAR BRI T RUP/(g/kg DM) 41,6 67.7 16.5¢ 30.7¢ 0.77
AT AR 2 AR Predicted MP
WA MCP/(g/kg DM) 89.42 69.8 64.1° 55.7¢ 0.5
AR PR 2R F1FE AMCP/(g/kg DM) 56.82 43.0° 41.8° 36.0° 0.7
AT B R 2 15T ARUP/(g/kg DM) 35.5 57.62 14.0¢ 26.1° 0.6
WIKZE ()5 ECP/(g/kg DM) 11.72 1152 3.3 10.82 0.5




0.3

0.8

0.9

0.4
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AR IR E R 5T AECP/(g/kg DM) 4.5 4.2 1.3° 5.12
AR E AR MP/(glkg DM) 96.8° 106.72 59.1¢ 66.7°
IR B BERCEA R 5 Ruminal energy and nitrogen balance characteristics
T8 B T R EE AR AR BEA AR EE B MCProp/(g/kg DM) 143,52 131.1° 37.6° 38.8°
YEFF KT AT AL TR 2 TR AR 2R iU MCPronm/(g/kg DM) 88.9° 69.8° 64.7¢ 56.49
B H e AL 5P 4T RENB/(g/kg DM) -54.5 -61.2 27.2 16.5
170 2.4 NRC HAAEI DCGF 1 3 ot ikl nf 467750 & B RE(E
171 MF 4 TT L, 4 FREEHETRT A TR S B R EAA RN 22 57 . B 75 1 tdNFC & i i e
172 (258.9 g/lkg DM)D, DCGF FIE K tdNFC #7008 212.4 F1 211.2 glkg DM, &3 & T
173 EH (P<0.05). DCGF FIETE M tdCP &R R E & T AFAER (P<0.05), MELEN
174  tdNDF & & 8% T HAb 3 Fiakl (P<0.05). DCGF ) TDNm & &, EfEikZ, i
175 BEESTEXREAER (P<0.05). 4 Miak#) DEp. MEp. NErps NEm. NE, LA DCGF
176 I, EfERZ, TFEERS R E B,
177 4 NRC AL DCGF A1 3 Bkl ikl n] v 4k 7545 & B A BEAE
178  Table4 Prediction of digestible nutrient contents and energy values of DCGF and other three kinds of roughages
179 using NRC models
BiH FOKEF R =L P/ N7 e
SEM
Items DCGF Alfalfa hay Corn silage Wildrye
H A kFE45)> tdN/(g/kg DM)
FATHAGAE A MR KA &) tdNFC 212.4° 258.92 211.2b 188.1° 1.7
HAHAHER T tdCP 199.3 204.0 49.6° 7170 1.9
FATE AL PRI RR 4T 4E tdNDF 301.42 137.7¢ 273.3 242.2¢ 2.2
FATHALARINIR tdFA 42.42 6.7¢ 36.2 4.0° 1.8
f5I AT AL TR Predicted TDN/(g/kg DM)
YEFF K B AT AL TR TDNm 685.62 537.40 498.1° 435.5¢ 1.9
{5 RE{E Predicted energy values/(MJ/kg DM)
AR HALRE DEp 12.26 10.52° 8.94¢ 8.06¢ 0.06




PR KEAR M RE MEP 10.732 8.06" 7.34¢ 6.09d 0.06

AP K FLARRE NELe 6.652 4.89° 4.37° 3.58¢ 0.09

YEFFFEE NEm 6.90° 4.82° 3.85° 3.03¢ 0.14

W RE NEg 4.32 2,73 1.59¢ 0.79¢ 0.07
180 3 ¥
181 3.1 DCGF FI 3 Pt ikl & 7% s
182 AR AR T LB T T DCGF 595285 FPHURIR & TR s 22 5%, N B TRk
183  #A[LUEH, DCGF &%= NDF. CP. ek & &, BAENT: RIFIIGERME (5
184 SRUSHIW /1. Biricik S5144R1E DCGF & A & & AT A ] NDF, 2 AT AL 4E R0 R IA .
185  DCGF f& F KM B R SEt s 0 —Fh gl =4, g i BE R LA AR FEAR T HAd kL AR R
186  H{ADF Ml ADL & &5 .3 Pl 14l CP.NDF.ADF % & 2 R R K, %4455 &5 Coblentz
187 ZEUSHRIE LS RMIE . AR DCGF B 3 B4 5% 3 5 S WO IE (F18 T K 2 4 k)
188  (WCGF) #Hlt, Bt DM. ADF. SCP. ADICP & &g 4t HARLM & EEAME. A4
189 I DCGF FEATEN & &1k 106.3 g/kg DM, & Tl iaRl, (HA& B Z T HEM B LK
190 (#9660 g/lkg DMD, HA ¢ DCGF KiEkr s mnl K CHO X RIED 4. WA E
191 EERERIRIECHRS, FERFONEERRTEIN—E EIK DCGF Al LA—E LR bl %
192 BfEJ B RO PRECA BT 51 AR E R TR DCGF I 15 & A 8Ost CP, it DAL
193  CHO FEILFARFIHERL. DCGF fEAEF= R In— & Ll i oKk 4a 2%, % CP
194  EEEGE, H SCP A NPN & EHLMMIAR 5 &8, 4 DCGF ME 7=, i
195 A EE TR 4E RO XS, HALN AT PR m AR E IR K1, 3 aT AR
196 —ERERE LSRR B SR SO SORL R N B R ORI, A R T RRARIA TR A, $Rm4
197 HFAa
198 3.2 DCGF fiI 3 Fklta#l & H Al CHO H) CNCPS 415>
199 CNCPS PR AENE SR EIR KGRI E TR« YA BE o) DA SR RHE SR B T i)
200  FEMRRR A PLIGE AR, MEAERNE FRIMETEIN AR E R A S HNE, RNt 50
201 EFRFHRIET I ARG 4 R RN B E K PB2 41y B R R A T IR 3 FhIRL,
202 EARSGELAER EA B RS . DCGF [ CP & &Hm, HIEH NPN %%, PB &

10



203 EAKTETE . DCGF /& B FK KA FORIIR & TR, KRBT FOK B CP &8 K270 9.50%
204 DM, MMiEKHK CP o1 SCP A1 NPN %i%, Kk~ R &)J54E 1 DCGF & =Lt PA,
205  PB FEEKIY. FE, DCGF EHRILH PC & &, HEARMW AT . £AEL
206 WAHHKRN PA &, PB &5 DCGF AR, S5SNI 748 RARF. (HIE TR
207 M DCGF, PB2 Ml PB3 S BAFEZES, AIAES 2 Fiakl AU T @A A K.

208 FIH CNCPS & #X%F CHO #E47 %145, 4 Fifakl CHO &4 70 & BAAEE 7. Aikiet 3
209 FIHLEARL CHO 21733 58738 i A5 RO S5 SR A — 3. DCGF ¥ CA &8Ik, CB1 Al CB2
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NRC (2001) 12, tdCP 55 ADICP 5 CP LLBIpIEER R 4 Ak E 15 NDF & & & 11K,
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Comparison of Nutrition Values of Dry Corn Gluten Feed and Commonly Used Roughages using

Cornell Net Carbohydrate and Protein System and National Research Council Models?
HAO Xiaoyan GAO Hong ZHANG Xingyi WANG Xiaofan DING Xue ZHANG
Yonggen®
(College of Animal Science and Technology, Northeast Agricultural University, Harbin
150030, China)

Abstract: The aim of this study was to compare the nutrition values of dry corn gluten feed
(DCGF) and commonly used roughages for dairy cattle (alfalfa hay, corn silage and wildrye) using
Cornell net carbohydrate and protein system (CNCPS) and National Research Council (NRC)
models, and to analyze the feasibility of DCGF as fiber source for dairy cattle. Feed samples were
collected from different farms and then nutrient composition was determined. The protein and
carbohydrate fractions were partitioned using CNCPS. At the same time, NRC models were used
to predict the digestible nutrient contents and energy values of four kinds of feedstuffs. The results
showed as follows: 1) the content of crude protein (CP) of DCGF was significantly higher than
those of corn silage and wildrye (P<0.05), and the content of neutral detergent fiber (NDF) was
significantly higher than that of alfalfa hay (P<0.05), however, the contents of acid detergent fiber
(ADF) and acid detergent lignin (ADL) of DCGF were significantly lower than those of other
three kinds of roughages (P<0.05). 2) The contents of rapidly degraded true protein (PB1) and
intermediately degraded true protein (PB2) factions of DCGF were significantly lower than those

of alfalfa hay (P<0.05), and the contents of intermediately degraded carbohydrate (CB1) and
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slowly degraded carbohydrate (CB2) of DCGF were significantly higher than those of other
roughages (P<0.05). 3) The content of metabolizable protein (MP) of alfalfa hay was the highest,
and DCGF was at second. 4) Compared with other three kinds of roughages, the truly digestible
nutrients at maintenance level and energy values for DCGF were the highest. The results indicate
that DCGF has relatively high nutrition values and can be used in dairy cattle diet as fiber feed
instead of parts of roughages to relieve the pressure of high quality roughage and protein feeds
shortage.

Key words: dry corn gluten feed; roughage; nutrition value; energy value
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