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(L E LM B2 B b o 38 O B R A i, sh 8 9% R S0 0 3, JE o 100193 5 2. 81 /g R0k K2 s Rk 2F
BARZBE, KV 410128 ;3. [ AR B} 24 Bt 5 th S A HRRL Pt 4 F AR 5 T RRS2 3 POl IEA SE 86 =
Jbmt 100081 ;4. AR K25 B i e & 5 B SR AAIE O WG REE 150030 ;5. 59 flk Tolk B4y,
bt 100125;6. 40 AP E AR AR, db et 100028 ;7 4K Z R M 37 K2
YR EB R 2= B TR 44691)

i E. KXBEAERITRRE PRk &K S ESL LB (NDF/starch ) 49 AR 3T 4R 918 B & B )

oy, A ERFE K EFEF E RHEA MR NDF/starch, B2 4] 0.86( 1 ).1.13( 1) .1.56
() #=2.38( V)4 # NDF/starch #3434 B, KA 3 kKDL RAF L EA R A B BE 04
Br3g A AT B iR RS A AR A BRI LSS T A EHITRER, M T ERZ
A2%(2.6,12.24.36.48 h) \ F AN F AU A B R A EIF, EREAN. 1) MEAR
NDF/starch #9323 , X B 48 h hsr T e Az s TH, 1. 1a¥ e F 5 TIM. Va(pP<
0.05);48 h ERFAEZRPELRRFAZTETHAS VAR FIKTHAEELE(P<0.05) ;4118
KI2BBRRFATHNE RRSALRELEE 2 F(P>0.05), 2)NDF/starch *F & B &
AERFMAMEOREHARIEE(P>0.05), 3) M %4 NDF/starch #93% 4n pH T8/ &
B OB/ RAER VR B 2 R 5 MR E I m(P<0.05 & P<0.01) , B4R L LIS ER R ER . T
BR K JE B RBR/ AR KNG IR 2 2% A MR F T B (P<0.05 & P<0.01), 4) R F] NDF/starch
PRERNKTFEHRIKEEABALESHET 48 h ERFAE EARRKTATEEHAL T,
PR A TTA N (NDS) 42 P ok ik Tia /4% & L (NDS/CP) | 4F 4F 4 M 2% R AL &4
(NFC) &2 ZM B F EA K X & (P<0.01), M5 P& L 4% (NDF) B2 M k% 4 % ( ADF) 4
FTEMRFAAMELALRZ(P<0.01), %o mE, AR EH T, K98 F Ak N £ 49 NDF/starch
A£0.86~ 1. 13 8] A4k Sh 98 B R BE 45T,
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il IK Ak B W 2 2 Bl W A B 1 443 A
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S B U AN e 3 sh AR A R i DL R 4R R E
B R RS I 1 R (g, A7 AR TR 20 L RE
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tural carbohydrate ,NSC) F 2445 & w1 80% 1Y
VERY . DR bR R U 2F 4 S 5E B L 5] ( NDE/
starch ) A HEAS A LR — B ATV FH A0 ) AR A
X — T Ge 48 b, il B 48 34 Dy B Sy o 0 1) ) R 5T
T3 S AR VB B 4 b B W AR R Y B R AR . R AL
LU i 24 25 96 15 % I PN A 55 R A4 TR R R 1 AR AE
S5 BT FUE A P 0 25 I FORE SR A3 DA X4
TRIL AL 2 27 4 o R AR LR ey I & & Ly 22
5. NDF GG LF4ER 2F4E R KRB R Ab 2
TR &R | T 14 SE Bl 40 e R 1) R S & B iR R
B4 AR HEE G ER S5l 210
MR ST T HAH EIE ) R AR, Y K
KA & W) B o, BE N Sh W LR 3 it H %
RIBE R R UE . i NDF/starch {942 H XHF 5% I 4 )
Yo B R TR B S B B . 2w T
R4 KB, 36 B Fl i) NDF/starch 1a] #2 X} 4 435 5
Yy R4 A e bR RE B G B B H K [R] NDE/
starch 1] AR XS 9 B & 1 S 0o A= W % 352 il ) BF 52
B A B, 36 E R W5 ZE 5125 (NRC) 1E
1989 4F#fi: 77 15 4 %} T NDF 75 % & 1 s IR BR
25% , M A i % NDF 75 % & 1Y i (3K F . NRC
(2001) FHEE A fRRR o NDF 75 22 i e fIR PR, 5
LR O BE 5 R PR A W5 4= 1 M NDF & A/ T
25% (T AL A ) o DOHUEL A St 5 04 4] KA
ANTF19% TR T E R R U, 3 DA 2 4R R
R KRR B KT I T A A i N T 45% .

AN TR 26 AU RS L FRLDEHA) NDF 5 £ X0 3l 4 A= 3811
BESCR A — |, M I % e 43 NDF/starch [ BIF 5% H
i C 32 3 [ N AN 58 22 3 09 )z R, It A
IR A AR G177 S A5 AR 7 B 2 AR RN o 52 M
LA R IR AN B R B & sh A 7 AL
SRHOR  DAREE Tk | K M2 T F % it i
Ay 4 FpAS[H) NDF/starch 42785 H #R ( total mixed
ration, TMR) HJEY), %} 48 h B2 =R & =K 3
N%ZHCMIE E R BRI, IR R TR
WE S5 S, B 727 £ NDF/
starch 3& ‘B0 [, AT A BC o) 0% 24 1) R 42 3L PR
FEFNEE SRR

1 #MR5FZE
1.1 HEX&ESHE

AL bl R R 4 2 B B IR R 8 R 4
RDEHERE DR (E S T3 i T3 K
KT BB ADRE (B K EIFSROR) AR 1 o R
(5 AR T MR T8 S, 1 mm
i e = R gt I
1.2 Rt

Z: i NRC (2001) W 478 5 75 25, & oK |
FORTE WA T 5 & B ECH] Y 4 FhAS [R] NDF/
starch TMR , HiAY JFURF 4 AR AE . 4 41 45 4L NDE/
starch 7050 0.86 ( 1) . 1.13( 11 ) . 1.56 ( I ) #
2.38(IV) . 4 o A 4 Bl 28 FR K W& 1,

®1 4MRBARARREFRKFT (THRER)

Table 1 Composition and nutrient levels of four experimental diets ( DM basis) %
iE| #1531 Groups
Items I I m v
JEK} Ingredients
B 75 T2 Dried alfalfa hay 15.00 15.00 15.00 15.00
e 1+ B Dried oat hay 5.00 10.00 15.00
T KT Corn silage 20.00 25.00 30.00 35.00
Tk Corn 35.00 25.00 15.00 5.00
#it3ZH1 Sugar beet pulp 2.50 2.50 2.50 2.50
K1 Soybean meal 15.00 15.00 15.00 15.00
Ji% 1k K & Extruded soybean 5.00 5.00 5.00 5.00
4 Hi¥F Whole cottonseed 3.00 3.00 3.00 3.00
A& ¥ Fat powder" 2.00 2.00 2.00 2.00
UREL Premix® 0.50 0.50 0.50 0.50
frEh NaCl 0.60 0.60 0.60 0.60




2582 B oW K ¥ W 21 %
2R 1

WiH 215! Groups
Items I I m I\
4 %5 Limestone 1.40 1.40 1.40 1.40
411 Total 100.00 100.00 100.00 100.00
35K Nutrient levels”
T4 & DM 47.00 50.00 51.00 54.00
WFL4HE NE, /(MI/kg) 1.83 1.76 1.69 1.62
HYLY oM 93.35 92.85 92.10 91.66
HEHE CP 17.04 17.52 17.57 17.60
Mg EE 4.54 4.42 4.42 4.57
JEH) Starch 34.44 30.11 24.21 17.26
rh PRV 54T 4 NDF 29.24 33.91 37.65 41.00
FRMEVE 4T 48 ADF 18.09 20.55 24.95 27.67
4 E HC 11.15 13.36 12.70 13.33
YRR T A NDS 70.26 66.09 62.35 59.00
ELF 4k PR KAk A9 NFC 42.12 37.00 32.46 28.24
£5 Ca 0.90 0.90 0.90 0.90
P 0.40 0.40 0.40 0.40
rpbE PRV £F 4 5 BE K LE 9] NDE/ starch 0.86 1.13 1.56 2.38

Dl A SE N J, B A AR AR I H Il . The product was from Berg-Schmidt Co. of Germany, and main

compositions were palm fat and glycerinum.

2 43T SE IR KL A One kg of premix contained the following: VA 250 000 IU, VD, 65 000 IU, VE 2 100 IU, Cu ( as cop-
per sulfate) 540 mg,Zn (as ferrous sulfate) 2 100 mg,Mn (as manganese sulfate) 560 mg,I (as potassium iodide) 35 mg, Se

(as sodium selenite) 15 mg,Co (as cobalt chloride) 68 mg,

DIMFLARE R YRR P PEBE R T Y ARLFAEERR K AL A | P PR VR LR A S VR LU T AR S,
YT =PI R A R -TRVE VR A 2, PV T IE Y = 1 - VR R A 2, RS AR B =1- (P YRR A 4+
M A BHHAg W +HLK 5 ) » NE,, HC, NDS, NFC and NDF/starch were calculated values, while the others were measured
values. HC=NDF-ADF. NDS=1-NDF. NFC=1-( NDF+CP+EE+ash) .

1.3 Kz RIAFERE

PEH 3 SLAEW AT AL R4 IR [ (580«
21) kg ] AHIT H A 7k A M B A 09 fay B 0475
AR B S, AR R H R M SR B H LA
TRRAE S R R H 75 30 kg B IR T E KL A
41.2:58.8, Al 1] ML 4R ML H TMR (20 B ot £ 43 4K
HFH 3.7%  H 15 T 5 28.4% . &= Fk LK F I
26.7% . EK 22.6% 5k 11.8% &K 5.1% W
MR 55 0.6% . EEE 0.5% FIRE 0.6% ) , X551
6 07:30.13:00 F1 19.30 4@ 3 ¥k, 4K H i
KRB, HHUOK,
1.4 KB HE
1.4.1 B WCREE

FIHFERR M T4 7 d, 55 8 KR AT 2 h A
WS 4 LN AL AR SCRER B, IR
J 2 TR RURE T 0] ST 56 = L SRS 7R 39 C/KIA
Wi H 4 B2, Jt#@ A Co,,

1.4.2 G2 e il

2 18 Menke 55" (9 T MR 7 I 04T I
1.4.3  {&IMEFR

FRUX 500 mg 12056 (] ARAT: i (s A AR KRR 5 4>
AT, LA A FX IR L BT 150 mL K S R B
SN T ) A BE I AT 39 °CE IRLAR
TR ZZ Ml 50 mL FIZE 4 220 A7 0 08 1) 3 99
B 25 mL, Jf [ #E b R4kl A CO, 5 s J5, s Bl
INEIRZE . R REAS K EHE 5 b R AR R 2 AT A A
AGRS—IT B 64 38 F& WA= )k e i 7 L4z H 3l
ISR 28 B 5 M R 48 7= A %% E (automated trace
gas recording system for microbial fermentation,
AGRS) " B AR B2, T 39 C NS,
7% 48 h,
1.4.4  FR&CREE SRR E

TERSNG R 48 h J5 8 T UKok i & 1k B,
I EE TP AR B 3R W, 51 B pH T ( Sartorius,
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PB-10) & A& B pH, I 10~40 wm fL12,
5emx10 cm WY JE AR UE K W 70 4 T 4 1
10 mLELCAE #5301 1Y FL 91 I 25%
) B FR VS IR ) &L, T —20 CRBIR1E, Je e
AN BT 1Y & e R [ AH T TR A0 1 W Jo 5% it 2%
(IVDMD) W % . T4 18 H (MCP) ¥ B2 % H 2L
PE I A IEERS LI s L A A A(NH,-N) ¥R B R
B oy L 0 ) B R R U R (VA MR R
A 45 ( Agilent 6890N GC system, Agilent, 3¢
) RAAMRZ

1.5 F=EHAEEBSH

5 AGRS—1TI 7Y 64 3 [ i3 A= W K 8 il ot ™
A HENC RS 5 A R G LI sk A K TR
(477 A ) RO g A 2R RR R, S B Groot
A5 1O BB TR X AN Ti) e R AR A R AT R
LA, B,

GP,=A/[1+(C/t)"];

R, G=(AXC’*XBXTR, G" ")/
(14CxBXTR,, G *)*;

TR, G=Cx[ (B-1)/(B-1)]"",

K. GP, Ryt BF ] f 00 B 1 B RS R
(mL/g, TH BT ) ; A SN % P ik 18] JC R 4E K it
AP B K S i (mL/g) 3 B BTG Y 77 <t
LW C ik 1/2 BRSSP A fe KRAE B9 B[R]
(h) ;R G NI K # A (mL/h) ; TR, G Hib
B R R B (h) o
1.6 HiEALE

IR I KR (8 B Excel 2010 #4797 45 3 B, 5%
FH SAS 9.2 B AF T X PER Y (GLM ) Al Dun-
can [NZH WK IEFHAT 40T, UL P<0.05 A ZER T
T PR

2 HRE55W
2.1 G NDF/starch {A R BIf50 R BEF= S E N
FRINESH

2 2 MIE 1 AT, 48 h N, &4 SRRk
— B RBW TR GER, 6~48 h N, & 1A K
NDF/starch B4 {51 , £5 B[] 2 77 S S AR KCT [
B KT HSTHSMHSVAH, f£6 f 12 h

A B TRV 46 & 3 P 22 540 (P>0.05) , Hifh 4%
2H ] 25 S 1 B35 (P<0.05) ;24~48 h P, 4% 20 ] =
REEFYEF(P<0.05), 1 14 %K 48 h
IVDMD & & T AV (P<0.05), H 1 F 1l 21
ZIE) ANV 2 2Z 0] 1) 22 5 A B2 (P>0.05) , 4%
AR Z BERT 12 h &b TPl 1T 2 R i A %18
FABE, #itk KR EU T d5a, T4
Z, MAFRZ, VA, B A4 Z E 2 5
AN (P>0.05) 5, HoAh & 21 7] 22 55 10 3% (P<
0.05) , 4= 8 1/2 HigRE K
PRI ] | dp R A R Rk e R A R Y
Bp [ AR A e T A>T HA>MASIVAH BT R
HYEZEST(P>0.05)
2.2 A[E NDF/starch {RR3I & 5MNER X BESEH
=AU

H1 & 3 1l %01, B 45 15 # NDF/starch 1) 42 &,
pH . LR/ NIR . LR/ B R MR IR ( TVFA) &
B B E BN (P<0.05 3% P<0.01), TVFA
IR TR JE N/ TVFA & B F st B2 F
[%(P<0.05 5 P<0.01) , £ 2 ¥ & i NDF/starch
PR 1 T T S22 08 o A (R4 2 ) G J 3 1k 2 % ( P>
0.05) , %} F NH,-N fil MCP ¥k JE i 55 , 4% 21 [a] 22
NEE(P>0.05),
2.3 7[E NDF/starch {A#EFKESEKIN=KR
SHEHEXME

M2 4 AT, 48 h BRFL= AR RS kO™
SESTEM PR T Y (NDS) | PR ]
WY/ ME 5 (NDS/CP) B4R 4tk KL &%
(NFC) &% & 2 1EAH X K £ (P<0.01) , 15 NDF,
PR Mk Uk 4 £F 4k (ADF) & it 2 A A C R (P<
0.01) 5 =M 2T B 5 1) M 8 3% K 7 TG 1 3 4
K (P>0.05) ;3K 1/2 FHiE & K 7= S A I ] 5
NDS .NDS/CP NFC £ IEM XK R (P<0.01),5
TS EEIEM XK ER (P<0.05) , 15 NDF( P<
0.01) \ADF( P<0.05) 2 b & e & 5 fe K=l
FEEMRE TR TR E M (P>0.05) ;i8R K
AR A E] 5 R 10T (CP) & i S IE ARG G
Z(P<0.01), 578 NDS & R IFF R (P<
0.05) , 15 ADF(P<0.01) .NDF & ( P<0.05)
BHIMHIKER,
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Table 2 GP and GP kinetic parameters of diets with different NDF/starch during in vitro fermentation
i H 2f15 Groups P
SEM :
Items I i m v P-value
RSN TPy T R ff R IVDMD/ % 89.98" 88.79" 83.26" 82.80° 0.827 <0.000 1
SIS 2 Accumulative GP/(mL/g)
2 h 104.26* 97.25 84.78° 89.15° 1.291 0.028 6
6h 211.21*°  185.49°  156.98°  156.83° 1.973 0.000 3
12 h 312.85°  255.26°  207.91°  198.39° 3.423 0.000 5
24 h 388.38*  292.01°  257.02°  231.47° 4.379 <0.000 1
36 h 406.56°  297.79°  275.06°  237.60° 4.715 <0.000 1
48 h 416.14*  300.05°  284.65°  240.33° 4.967 <0.000 1
FRiS i K=< & Theological maximum GP/(mL/g) 459.68"  327.31°  319.98"  262.20° 4.708 <0.000 1
P ZSE S B Smoothness of GP curve 1.11 1.07 1.01 1.00 0.016 0.088 1
ik 172 3OS A = e KA B B )
) 5.41 4. 4.81 ) 1

Time of reaching 1/2 theological maximum GP/h 6.57 > o7 8 0.363 0.178 6
I K53 % Maximum GP rate/( mL/h) 60.28 58.11 54.56 50.00 5.332 0.845 7
Pk B R e
IBRO UEASHIIT F) 0.45 0.37 0.33 0.29 0.129 0.990 5

Time of reaching maximum GP rate/h

[l A7 5l 07 B SO Rl /NG 7B R AR 7R 22 5 R i3 (P>0.05) AR A/NE FRERR 25 7 B35 (P<0.05) . % 3 [l

In the same row, values with no letter or the same small letter superscripts mean no significant difference ( P>0.05) , while

with different small letter superscripts mean significant difference ( P<0.05). The same as Table 3.

4151 Groups

2450
E400f o1 4T eql IV
8350
g 300 AA AAAMAAM A A
)
£ 250
o o . EaEmS—— . .
2 200
S
mlm 130
1 100
L 50
0 10 20 30 40 50 60
33T IE] Incubation time/h
1 FEREBEFESEHET

Fig.1 Dynamic change of GP during in vitro fermentation

RIS i .
3.1 7 [E NDF/starch AR ENEZBEF=SEN
A

IRAIIE 5 77 A S P Tt T R TR B ()
BARPR, E 5 DR A L O S R A A
FHOCHE | RIVERDRE Y AT & B i 08 B T i E i
TEPERR G, - AR, Rz Wb, A,
B % 17 KL NDF/starch [ /5 , IVDMD 2K K T B
e, 6~48 h RS EWE W T B, xR P

EUBEGET ORIR H RO RE R AR AR A X
FARIME B SR 45 53R B B E R T
T K I T 12 ~96 h BRS8N
P GAGK LS 4 41 KR Rl K BE R A 3G B OE By
LA ) 4 e 77 A T B A 5 — 3, KB SC R
A2 Bk g 1 AR NDF 7K - (4 B A 5 1k oh & i
SPAdE CH, |, CO, J7 it A7 76 1) ik 35 19 TE A G ¢
R,V GARMFREGERY G AAE SR TR, AR
T BERR B A A RS starch FL AU S R L o
ITH>TH> MA>NVH, X FEZF IS KRN
ok & & a3, AR S T E AR A
By BB KA W Rt & T RE B R B A
K= el 48 h EE =S & B8Rk, &
T IE Fe i 56 2, r DL B 98 g5 K 7 <Ot 2 B
NDF/starch 3§ IR R BEAG, & 4R 22 5 W 3, 7™
SR Gk 172 BOS iR  E RIEE]
R A R Rk e R A 8 (1Y) I 1] 4% 2H (1] 22 S
YIREE,
3.2 7 [E NDF/starch AR EBE A B S HM
A

pH JE A7 58 1 A AR B0 0 G B HR A, A ik
Wb R W pH Y 4ERRTE 6.77 ~6.90, % 4 1Y pH
IAE SCHRIRIE AL R (5.7~ 7.5) N, kb T 1E 3 AR 2R
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W Z ), 38 AR A e A K R Ah, Yang FIPUFSEAR LR S pH R B Z AR
YR N AT YR T TER R R B R OB SRR R TR T A A A R A R
RV BN HER TRy BB R LR E R R N SR DL EORST, AU 45 R R BE%E NDE/
ER LV by S AL S VR K AL G W S XE 4> %, 7 starch (19 BT B pH BTG N, 3222 h T
R FE R VRN W R U /D pH A B4R L 5 MRIOR LB T B BORUREARCT B8 in

K3 FREIFRMERTESES L OHARMEIMNES RBESH M0

Table 3 Effects of different NDF/starch diets on in vitro rumen fermentation parameters

WiH 215! Groups Pt

Items I I I I\ SEM P-value
pH 6.77° 6.82% 6.89° 6.90* 0.020 0.043 8
A% NH,-N/(mg/dL) 9.30 12.22 10.47 13.40 0.910 0.443 9
WA= & 1 MCP/(mg/mL) 1.46 1.73 1.66 1.72 0.047 0.148 8
SRR PENR R TVFA/(mmol/L) 96.04* 94.05® 91.95™  90.22° 0.703 0.011 6
Z. R Acetate/ ( mmol/L) 58.94 59.32 61.16 63.21 0.871 0.321 0
P2 Propionate/ ( mmol/L) 26.33° 24.73" 22.02° 18.82¢ 0.718 <0.000 1
TR Butyrate/ ( mmol/L) 10.78* 10.00° 8.77° 8.19¢ 0.305 <0.000 1
L TR/TATR Acetate/propionate 2.24¢ 2.40°¢ 2.78" 3.36" 0.136 <0.000 1
LR/ R ENRNITR Acetate/ TVFA/ % 61.36° 63.07° 66.51° 70.06° 0.824 <0.000 1
NI/ BAE K AEBR R Propionate/ TVFA/ % 27.41° 26.29* 23.94° 20.86° 0.642 <0.000 1

R4 FREHFMHRFFESERILOIAREFRKESEI=SSHHELE

Table 4 Correlation between nutrient levels of different NDF/starch diets and in vitro GP parameters

. . e PPEVEE Lk
HL P R P N . YR % e AR 4
5 Mk P MRy e THERER gy, PR
=51 BT Yk B4 sy ARG
Ttems cp NDF ADF HC Starch Nps HERE TR
NDS/CP
48 h 2= S
Accumulative GP in 0.0798 —0.8114% —0.772 6 —0.3030 0.7570° 0.8114™ 0.8256" 0.8082"
48 h(mL/g)
N PN
Theological maximum 0.0373 —0.8085% —0.759 1~ —0.3289 0.7524° 0.808 5™ 0.831 8" 0.8025"
GP/(mL/g)
P AT
Smoothness of —0.0928 02475 02408  0.0794-0.3113 -0.2475 —-0.2412 —0.2173
GP curve
ik 172 #Hg R
H AR AY I ]

) . -0.1108 -0.583 9™ -0.488 5" -0.3878 0.5021" 0.5839™ 0.654 3™ 0.566 4™
Time of reaching 1/2

theological maximum GP/h

IR AR

Maximum GP -0.299 7 0.302 2 0.289 7 0.1079 0.303 9 0.302 2 0.334 3 -0.291 4
rate/( mL/h)

IR B R S AR Y S ]

Time of reaching 0.6180™-0.4625" -0.614 3™ 0.2656 0.4824" 0.4625" 0.3951 0.473 0
maximum GP rate/h

* N B FE M (P<0.05) , A i FHIOE (P<0.01)

* meant significant correlation ( P<0.05), and *#* meant extremely significant correlation ( P<0.01).
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& i 27 %

NH,-N &35 B W& AW 5t b I8 A o7 il
LT W, TR B S B AR 0 A B MCP 19 32 22 i
k., Ortega 45" I\ N8 H 1o £ 9 FF 75 NH,-N )
AW FEALE 6.3 ~27.5 mg/dL, AR K H NH,-N
W4 9.30~13.40 mg/dL, {H £ 4H [6] ¥ G i 3% 22
S, U] NH,-N ¥ B 38 & R 9 A K i MCP &
i, 3 H A2 NDF/starch #9520, 5 4 i 56 0 5%
— 5, SRR T X R VT R R AN R
WF5E R B, A5 KL HL % NH,-N ¥R 52 R 3% 7k
T 1B AU R R [RDRE R L AR S5 0F R gl R
PIPREE A & e 46 A sh 5 A8 fb i, 5 31 5 A 50
M L5, i 43 R ST K B NH,-N #
JE I A Ak KT 1 38 i 38, 5 A 356 F 9T 4
AW . NH,-N Y B2 B T faDRE AR 1 J5T 1Y) B3 fif
P I8 RE R A B B HE s R AR A e
PR, A5 T2 RS & 8%, BT LA NH,-N
W BT AN SIS 3R B R A AC R B HE s kR 1 5
M), PRI 45 20 NHL,-N VR B0 A 25 5 0 RE A it PR
Jed 5 NI ) A i 23 BRI R starch L 3] A9 4 5
T3, 8 22 1 NH,-N 8 240 B8 1 FH ol 45 4 4] AR 1
NH,-N W2 5 A B3, MCP W2 CP &
W E S R TR SR R Bt K Ak A 4 I i 1 TR) 2B 1
S, AR 50 rp 45 4T K MCP YR J G 1B 35 1 25
S HEWT S A4 AR G B A BOKSEARE A G

REBKLEYEBEN EE YRR A
R FN T PR R MENG IR , i TVFA 19 95% /247,
HAPZ & TVEA 19 70% ~75% ", B4
S EE R R R IR B A BUEL AR A FUME 1Y B R
R  ERLURH R o 2T 4 B B AR A R A
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Abstract: This experiment was conducted to examine the effects of different neutral detergent fiber to starch ra-
tio ( NDF/starch) diets on rumen fermentation in vitro. Corn silage, dried oat hay and corn were used to adjust
the NDF/starch of total mixed rations, and NDF/starch was 0.86 ( [ ), 1.13 (1), 1.56( Il ) and 2.38
(IV), respectively. Three healthy Holstein cows fitted with permanent ruminal cannulas were used as the donor
of rumen fluid. Accumulative gas production in 2,6,12,24,36 and 72 h, gas production kinetic parameters
and rumen fermentation parameters of the diets were determined by combining the method of in vitro rumen fer-
mentation and the technique of real-time recording of gas production. The results showed as follows: 1) with
the increase of dietary NDF/starch, in vitro dry matter degradation rate after 48 h fermentation was decreased,
and groups | and I were significantly higher than groups Il and IV (P<0.05) ; accumulative gas production
in 48 h and theoretical maximum gas production ranked in descending order, and group IV was significantly
higher than the other groups ( P<0.05). No significant differences in the time of reaching 1/2 theoretical maxi-
mum gas production and the maximum gas production rate among all groups were observed ( P>0.05). 2) The
concentrations of ammonia nitrogen (NH,-N) and microbial protein in fermentation fluid were not affected by
dietary NDF/starch ( P>0.05). 3) With the increase of dietary NDF/starch, pH, acetate/propionate and ace-
tate/total volatile fatty acid (TVFA) were significantly increased ( P<0.05 or P<0.01), but TVFA, propio-
nate, butyrate and propionate/TVFA were significantly decreased ( P<0.05 or P<0.01). 4) Correlation be-
tween nutrient levels of different NDF/starch diets and fermentation parameters in vitro showed that the accu-
mulative gas production in 48 h and theoretical maximum gas production were significantly positive related to
the contents of starch, neutral detergent soluble (NDS) and non-fiber carbohydrate (NFC) , as well as NDS/
CP (P<0.01), and also were significantly negative related to neutral detergent fiber (NDF) and acid detergent
fiber (ADF) contents ( P<0.01). In conclusion, the results of in vitro gas production method indicate that di-
etary NDF/starch between 0.86 and 1.13 can promote rumen fermentation under the present experimental con-
ditions. [ Chinese Journal of Animal Nutrition, 2015, 27(8) :2580-2588 ]
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