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W OE. KRG EAT AR S 4 B KA M/ P b vk ik ¢F 4 (NFC/NDF) 3t F 42 & R ¥
BRI FEA G B AR LMY, R RI 18 A% KILRHF KE[(35.0£3.3) kg
MU KA AR EREOFTERERF(FHAANAF)I2 A IS A 440 FH3 R, 5HHAR
4 Fp4A AR 44 NFC/NDF 2 %1 % 0.54(1 28) .0.96(2 28) [1.37(3 41) \1.90(4 ), XIx s A 4
B, I M(1~26d) M #9(27~52d) M (53~78d) A IVHI(79~104 d) , XIeAF 2139 A FX
15 d, B8 11 d, £ P H X 8 d, 8 B M a3 d. &H3 02 & R ALK A Ffe
BRABLEM, ZREAV. DARNREP 384 ATFHR(DM) AW HALERE ST 144
2 48 (P<0.05) , A (OM) AMHELRL 1 B3 BAf 4 AR F 5T 1 Af 2 40 (P<0.05) 4,
HA 3 HmE £ 7R EHF(P>0.05) ,NDF fe Bt M 2% 4 4 (ADF) A WL R A 3 AR &,
{22818 2 F REF(P>0.05), 2)4 HX%d 2MBEAAELEMYS 14 3 A% 4482 7%
K, AR RRAGAREM s RS R T, HFREME R FHEGEREAETHERTE
BAARTFE A2 A 3 WA 4 KB R G, W T 4, B NFC/NDF % 1.37 #F, T4 % &
M B AL %  NFC/NDF 4 0.96 if AL MA TR K FARARARLEH R REREER L
KREE ;4 BRI P i F ARl o ie i e A 2 B KT Lo Aasd 3 2 o 5 &
NEC/NDF 4 0.96.1.37 ## 1.90 BHi£ 2] % 5,
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A R AR 21 4k M B oK 1k S Wb P R U AT 4
(NFC/NDF) [T} i1, 988 B Gl A v 6w B AIG, o 7
ERY KA . Song AU iR gy F W e D SR
5 NFC/NDF 17 # it , DM . NDF R 14 ¥k 1% 41 4
( ADF) FULTH A6 3 25 Th i, £ 2 3 e 1 v B o™
BE AR 22 AR T 1 ( Fibrobacter succinogenes) fi%} F
JE i 5 AR A0, Al R AR X = B 48 T W 3 AR A
H i & T4 A2 NFC/NDF Xt + $7 P /R 28 S5 ) i
AL B A 2 v n i oe /0 i LR
AR A% AR A R RE 23 Bl I 8] Y 228 < 17 -F- K
RS, B, A B 7 i 4
5 W5 A K NFC/NDF X+ 7 /R 00 H B 7= Y

JB T P 23 R AR 235 4 B0 52 Wi, T A B i B SR
BT A A RT3 T R 4 A B AR A

1 #MR5FZE
1.1 KR {AR

K 5 AR B8 RS ) SR AR fE) (NY/T 816—
2004 ) " BETE 4RI, BRORE XY I SE T BT T K
BRI 403 A BR 2N ], e BE RS HL LE 43 31 A 37:63
50 :50 ,60:40 Fl 63:37 AT (R K BC ] , 288 BLFE 47
A3 J5 45 %) 45 ML NEC/NDFE 43 51 24 0.54 0. 96 .
1.37H01 1.90 , Tl 2 il S 8 FR K L& 1,

R1 EARERKREFKTE (KT EA)

Table 1 Composition and nutrient levels of diets (air-dry basis) %
s e 2F 4 MoK AL B8/ Th M R4 41 4 NFC/NDF
Items 0.54 0.96 1.37 1.90
JE Bl Ingredients
Tk Corn 20.00 35.40 45.00 54.00
EtH Soybean meal 2.00 2.00 2.00 2.00
7%k Wheat bran 12.70 10.30 10.70 4.70
SALH NaCl 0.80 0.80 0.80 0.80
R4S CaCo, 0.50 0.50 0.50 0.50
PRk Premix" 1.00 1.00 1.00 1.00
Hi#75¢ Cottonseed hulls 30.00 20.00 15.00 13.00
B 75 WUk Alfalfa grain 33.00 30.00 25.00 24.00
4t Total 100.00 100.00 100.00 100.00
EF27KF Nutrient levels?
T4 DM 95.54 95.74 96.30 95.55
M fiE GE/(MJ/kg) 15.88 16.44 16.88 16.98
AT CP 14.76 14.96 14.10 13.43
HLAEWT EE 2.08 2.11 2.33 2.58
MK 5> Ash 8.85 7.62 6.86 6.35
5 Ca 0.74 0.73 0.72 0.75
P 0.26 0.25 0.24 0.22
A 4K LA 4 NECY 26.11 36.98 44.41 50.84
rhE PR £F 4 NDF 48.20 38.33 32.30 26.80
TR PEVR IS 4T 4E ADF 31.75 28.73 23.80 21.41
e 27 i MR oK AL B W)/ T BRI £F 4 NFC/NDF 0.54 0.96 1.37 1.90

1) FUR BN A T 7 i A $2 it The premix provided the following per kilogram of diets: VA 1 800 IU, VD, 600 IU, VE
30 mg,Fe 65 mg,Se 0.15 mg,1 0.6 mg,Cu 10 mg,Mn 28 mg,Zn 45 mg,Cu 12 mg,
2) AL 4R Kb &9 A, AR A SEIN{E , NFC was a calculated value, while the others were measured values.
3) ARLFHEPERRKAL B Y (%)= (1 - PE VR U &F 245 — 4L 85 A B — LR W5 — KL JK 43 ) X100, NFC (%)= (1-NDF-CP-EE-

Ash) X100,



1 4] PR E A AR LT AE MR K AL S W/ TP BE TR T HE XS R IR 287

1.2 REHMERFEE

WIS AR R s BhA g w17, ik
18 A ARML R 47 RE [ (35.0+3.3) kg HH
T A K APETE A R B R A (R BA
F12 BB A 4 (1~4 ), F4H3 1,5
GR35 T A AR 2 v, 43 ) A R b A T I Y 4
filh NFC/NDF 7] # , ﬁWA HIT 3K 5, &R 0900 Al
20:00 41 2 W E M, B kK,
1.3 iRKIEi&it

WE 4, T (1~206d), (27~
52d) MM (53~78 d) MIVH(79~104 d) . X5
BHAROA TR 15 d, 53R 11 d, Hoh it
8 d, RN K 8 d BRFHIR GG, Mt
TRRE GBI 40 B M, DL R 22501, il
EEBEE 9 .10 11 X, TRMRETHCL 203 HFER
R4 B W 50 mL, MV A 1] 5L 5 %, —80 CVKAH
RURPAAT  ERC 3 d, 2% B A6 5t R BOR R B 1
A RAFE AT 16S rDNA =y &l 7,
1.4 MELBREFE

T KR A 3% 8 b DM 5 B 2 18 GB/T 6435—
1986 W kit AT , HE AR (CP) &S |
GB/T 6432—1994 19 J7 1% #1710 % , ADF #1 NDF
&R Van Soest 21 [ 05 vk BEATIN E | IR HE
HEL WAL, M K> (Ash) & 2/ GB/T
6438—1992 {5 ik HEAT I A , TR RHAE A I S o O
2% Ash ﬁ“%ﬂﬂi@ﬁm%(ow i IR OM &
WLV AL A8, 1A R 55 (Ca) (B (P) & & 2 I
AOAC(2000) " [l 7 330 52 , 1 R L BE ( GE) LI
AR I L (C200, ] INAL B SE 0 B H R A
FRZAED) ST E

DNA #& U1 PCR 473 . # i >k H] Stool DNA
FEHGR ) £ ( QlAamp Fast DNA Stool Mini Kit) 3
179 5 W 5. DNA $2 0, D3R 2 MO R G ui il . 32
B W 1 % B R W v 15 i VKRS DNAL 1 2 3
HerE  MRIEAHE 16S rDNA LK V1~Vo X | &
WA Barcode M4 519,38 59 ¥ 5 0 F. 5’
AGAGTTTGATCCTGGCTCAG-3’;R: 5’ —GN-
TACCTTGTTACGACTT-3" , 5% Lifgd: T4
Y TR A A BR S /A B, PCR ™= #{di F 2% ik
JE B BE B R HEA T VKRN . ARl PCR = Wik
FE AT R IRAE, TR IR S 5 MR % 2% B i
W HL Uk 44k PCR 7= 4, 87 U1 M il B A5 454, 7~

WL 2 Qiagen 24 FIH A% i M i) &
TG/

SCEERG RN EAILIN Y 9 1 47 /9 DNA B¢
Pivi ] DNA %4 B8 % 4%, 11 AMpure PB % 2k X
DNA Jy Bl A7 alifb e 4%, #17 SMRT Bell 3L
A SCEER EELT S A Qubit I 8 B ARG I 2 A
¥ , e J A PacBio “F- & #EATI0)F

AW {5 B SE 353 #7 . Cutadapt™'™ 15 3] Ji
WEEHE | 22 5 B & 1A P 9 A 3, 45 308 RO
LL 97 % 1) — BUE K e 1) 5 26 i #VE 43 2K ot
(OTUs) , FI Ji Uparse B {4 Xt T 4 B & (19 32 47
A, A HEAT BRI B, 1] Mothur J5 2 SIL-
VAU ) SSURNA HiHii i = A T 9 Rl i B 43 #r
T ARAFFEAS O R v 4

AT 4548 3 By U R T C ¥
( non-metric multi-dimensional scaling, NMDS )
1 Beta Diversity i % #/f 5% i #it NFC/NDF X &
RS I RS2 0B HE 22 4 bR e ¥ N AR MR
BGEH T AR EO R, 5 T et (f 4
PCA [ PCoA) HY Bk i, AE B 4 #b Sz W AR 25 22 8K
#5122 . Beta Diversity 38 % 1 i Weighted Unifrac
PR B 5 2 SRR A 2 ) A S R R, HE BN 3R
7N 2 AFE L Y B 22 R R Y 25 R N PR R A (]
R B B DA O TR A 7R ke il R A
1.5 #HBEHiITHH

H Excel 2003 X} £ 4 ¥ 17 %) 20 4 2, SPSS
17054 rh B R 3R 7 22 40 B itE AT 838 PR 55, Dun-
can RIEZE LK H 2Z R M, P<0.05 RnERF
T

Z Y 5E

[21]

2 ER55H
2.1 f3# NFC/NDF % DM, OM NDF #1 ADF
RUHEKENRMm

f % 2 nf A, 4 1158 o, DM Al OM 2% X7
RN 3 H>4 H>2 H>1 H, Hp 3 4HM4 4
DM F MM F B E =T 1 4 (P<0.05), B 14
3R 4 41 OM R LR E & T 1 4 M2 4
(P<0.05)%h, Hisx 3 I ZRH AR E (P>
0.05) . 4 WX b NDF £MH LR K .3 41>2
H>4 H>1 4, HARERHAEE(P>0.05),
ADF £WIHALR N .3 >2 4>1 dl>4 4, 418 2
S B (P>0.05)



288 o ¥ B F

S

32 &

%2 {54 NFC/NDF X EFYREWBE L ENZI

Table 2 Effects of dietary NFC/NDF on nutrient apparent digestibility %
WiH 2H51 Groups Pt
SEM

Items 1 2 3 4 P-value
T 8 Period T

T# 5t DM 56.12° 63.15° 70.76 70.24° 1.85 0.008
AHHLY oM 50.74° 51.08" 52.52° 52.99° 1.04 0.006
rh MR 4T 4 NDF 43.27 46.76 51.37 46.05 1.96 0.513
R e 4T 4 ADF 35.22 35.77 38.64 36.74 2.97 0.970
11 # Period 1T

T4# 5 DM 56.87b 63.68™ 71.76 70.66" 2.03 0.007
HHY oM 50.11 51.38 52.79 52.53 0.51 0.233
rhPE VRIS AT 4 NDF 43.97 46.07 51.49 45.07 2.11 0.702
PR MR £ 4k ADF 34.87 36.31 39.16 32.98 2.07 0.808
M Period I

T4t DM 55.38" 63.51® 71.05 70.23° 2.26 0.017
AHHLY oM 50.38 51.43 52.43 51.54 0.32 0.152
rh MR 4T 4E NDF 44.02 45.49 51.21 44.11 2.02 0.643
R MR A 47 4k ADF 35.28 37.95 39.33 36.26 1.81 0.751
IV Period IV

T¥ 5 DM 55.47" 63.34" 71.39* 70.30" 2.24 0.010
HHLY oM 50.24 51.26 52.62 52.33 0.37 0.062
rhPE VRIS LT 4 NDF 42.20 44.94 52.36 43.75 2.06 0.345
PR M PR A £ 4k ADF 34.63 36.59 39.49 34.93 2.45 0.893

[T 8 R AR AN A 7B 7R 22 5 A8 3% (P<0.05) . &L,

In the same row, values with different letter superscripts mean significant difference ( P<0.05). The same as below.

2.2 f{E#R NFC/NDF 3148 & B & &£ r =M

NMDS Z5 & 1 frw, R E 4 3 A+
mBEIVIA 1 440, B 2= 2 ASEE S AE A — R
W BIfRI AR S R s 250 22 A R, T ~ IVIAE
L 1AM S 240 34 4 HIEE AR, 245
320 4 HERES T, B )3 56 N, 2 2H 1A T A
AR, AL AE AR ] 0 o A B B A
— PR (EARXT I 5 B4 b, BRIV IR 2 AR R T
i e )RR e G S NN

Beta Diversity f8 G EI Q& 2 fros, 112 4
514 34 .4 4550 0.441 ,0.422 ,0.400,
14534 4 HBE 455120 0.121.,0.195,3 5 4
AIEBE N 0.154; T 2405140 .34 .4 HIE=
S 0.414,0.399 0.410,1 405 3 4H 4 HIEE
908 0.113.0.313,3 H'5 4 HIEEE K 0.291; 1
W2 4514134 .4 HHEE55140.398.0.392
0.407,1 415 3 41 4 HIEE 7510 0.222 ,0.183,3
HE54HHEEN0.307; V24514 341 44
FEES 220 0.495 .0.488 .0.479,1 5 3 4H .4 4

FEES 4% % 0.089.0.413,3 5 4 HIEE K
0.385, HUL AT AR N, 1 415 3 41 4 418 B
VT,2 4051 40,3 4 .4 A B %, Bl NFC/NDF
9 0.96 I, W AHFAZ AL ER, IX 5 NMDS 73 #r 45 2R
FEAAH—FL,
2.3 fA# NFC/NDF X985 T E B E | F T 4%
EmEAEMEBREENEE(BKE) WEIN

M3 3 AN, G5 b A B 0 T A I i T R
A EF 4 T & ( Fibrobacter) (R T 1R 9K & J&
( Pseudobutyrivibrio) . K & SCH) 9 B B & B (uni-
dentified-Ruminococcaceae) Fl K & X ) B & H
(unidentified-Clostridiales ) , 3= % ) 2 T 4 [ fit i
A E LY E M2 A (unidentified-Lachnospirace-
ae) MIEFAFRINF & ( Succinivibrio) , 3 B V€M) K
fiff oA A e BR B8 U8 ( Streptococcus ) A 22 S H
K [ FF (unidentified-Prevotellaceae ) .

LR R AR T . 4 IAE R T R SRR Bk A R
AHXTERE (0.10% ~1.60% ) 31~ i fm , FHLk b 25 4
FEE, 4 B b A 4er )| T R e & A
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ARE LR R R AR 2 2 AR,
AR R R B H AT NG 3 A, (H4

) 25 A B E (P>0.05)

O U [ T AT AERR R T PR E LR
R AT FEE & E, 8 0.01% ~16.70% , 4 H]

TR A HAH X 2 B 7 3 Ak B B g, 2 4l ik, 5
HIFZEF AR E (P>0.05) . BEFARRYNTE R A X
F NN, L 2 4k B, HorP I 2 40
N2 i 2 T HA 3 4 (P<0.05) , HA R 4 ) 2%

EA —E
SR (P>0.05)
NMDS Plot
V2.1 Stress=0.234
12,3
, V.22
ol 22
= mil
NEEN V33 o2
n21 1.4.3 4.3 Als
A 14
mii o Iv.12 11.4.91L4.1 e IL1
. 1L1.2 w2 2
) 1.2.2 i H’IW-‘ A V41 1.3
] .23 1l E V3 %H'ﬁl
z RN KR LN ERTES 2
g s e &8 N 113
- ST B3 o143 g Jui
123 V1 V.13 Py JIV.1
&L, R T} V2
L FEREN Vi3
If.; 4.3 Alva
2 >
~0.4 X
12,1 LL1
% 1
= e
o
— 71 0 0.4
MDS1

B H A SRR — R A SR B R R R R W — AR R —fEia s, 1.0 MMV
SRR RIS I, 1.2 .3 M4 ARSI M 4 AR, R 2 TR,

Each point in the figure represents a sample, and the distance between the points represents the degree of difference, and the

samples in the same group are represented with the same color. 1 , I , Il and IV represent experimental periods; 1, 2, 3, 4 mean

four groups. The same as Fig.2.

E 1 NMDS 5 #7

Fig.1

Analysis of NMDS

0 0.3 0.6
Beta Diveraity

P v 5% PR B30 A i O G 22 T R S 2R R, AR S AR OB/ IN Y 2 AR A MR SRR TR I 22 5B

The digit in the square represents the dissimilarity coefficient between the two samples. The smaller the dissimilarity coeffi-

cient is, the smaller the difference in species diversity is.

2 Beta ZTEMEIEHHAE
Fig.2 Heat map of Beta diversity index
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VEMD I R T R SR IR IR R AR X BRAG I R, 7E T ANV B3 4 20 55 2R 00 s 1 AH X
FHEE0~0.3% ,4 W HAIS B 48 FERERTHAM3 4(P<0.05),
B, TV 4 409 R e SR 5 IR 25 L0 T AT L R A D | F A 2 i T R
IR RS F B2 1 2 T HAL 3 20 (P<0.05) ,  JE R FAAE 18T A FH X 3 B 43531 78 NFC/NDF 2 0.96
BERRDA B AR EEAE 0~2.5% H7E T IR 1.37 F11.90 AR 3 s,

&3 (AR NFC/NDF XE B FHERE A EEBREEMEBREBXYEE(BKE)HZME
Table 3 Effects of dietary NFC/NDF on relative abundance of cellulose-degrading, semi-cellulose-degrading

bacteria and starch-degrading bacteria ( genus level) in rumen

WiH 2H 5 Groups P
SEM
Items 1 2 3 4 P-value
I #] Period 1
LYENTH B Fibrobacter 0.182 0.295 0.127 — 0.182 0.629
B THERYK R Pseudobutyrivibrio — 1.509 — —
HE AR E BRI B Unidentified-Ruminococcaceae 0.329 1.454 0.330 0.110 0.218 0.114
Kes2 XA E H Unidentified-Clostridiales 0.082 0.165 0.247 — 0.337 0.077
A E XA BIRE R Unidentified-Lachnospiraceae 4.088 2.853 6.600 6.200 0.609 0.206
BRI NS Succinivibrio 0.037° 0.138" — — 0.030 0.034
FEBRTA B Streptococcus — — — —
KB LAY T K [ Bl Unidentified-Prevotellaceae — 0.027° 0.082" 0.190° 0.021 0.017
T 8 Period T
L YEAF ) Fibrobacter 0.224 1.756 0.192 0.137 0.334 0.260
R TERYKIE J& Pseudobutyrivibrio 0.054 0.527 — — 0.014 0.565
F5E LYY H BRI R Unidentified-Ruminococcaceae 0.384 1.015 0.466 0.160 0.118 0.055
F7E XA B Unidentified-Clostridiales 0.055 0.065 0.137 0.050 0.026 0.552
K E LB BIREFF Unidentified-Lachnospiraceae 6.036 2.930 10.970 7.320 1.800 0.523
BEIATRIN A J& Succinivibrio — 0.055 — —
HEBRE J& Streptococcus — — — 0.250
K X5 K R H B Unidentified-Prevotellaceae 0.027¢ 0.037¢ 0.067° 0.240° 0.043 0.034
MM 1Y Period 1M
FYENTHJE Fibrobacter 0.110 0.137 0.110 — 0.095 0.336
BT RRINE R Pseudobutyrivibrio 0.127 0.895 0.054 0.020 0.214 0.056
58 X h9EE B R E B Unidentified-Ruminococcaceae 0.329 0.411 0.330 0.330 0.247 0.886
KR LR H Unidentified-Clostridiales 0.027 0.038 0.078 0.020 0.011 0.345
K A B H Al Unidentified-Lachnospiraceae 7.760 1.860 10.530 4.960 1.142 0.053
BEIARR N B Succinivibrio 0.027 0.055 — — 0.050 0.501
BEBRTEJE Streptococcus — — — —
&8 X F IR AL Unidentified-Prevotellaceae 0.025° 0.047° 0.082° 0.220° 0.025 0.010
IV Period IV
YT Fibrobacter 0.521 0.619 0.127 — 0.108 0.332
R TERIKE /& Pseudobutyrivibrio 0.189 0.356 0.109 — 0.018 0.052
K E X )9 S BRE Rl Unidentified-Ruminococcaceae 0.360 0.494 0.364 0.302 0.091 0.926
KZ XM E H Unidentified-Clostridiales 0.027 0.037 0.065 — 0.009 0.596
FE LA B2 R Al Unidentified-Lachnospiraceae 15.845 3.156 16.681 9.470 2.712 0.276
BEHARR N )& Succinivibrio — 0.054 — — 0.032 0.052
BEBRE B Streptococcus — — 0.027° 2.330" 0.481 0.006
T RE Y- IR FCH B} Unidentified-Prevotellaceae 0.055° 0.082° 0.127° 0.270° 0.046 0.003

“ 7 RIRKKMA] . “—” means not detected.
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3 i g
3.1 @R NFC/NDF W EFWREXMELEREY
=4

NDF X} DM R & 2 Fl i i i 1 R 2o 5 25
i #72 NFC 2 5 Wi R & & /9 5 22 A 3, Hall
U HGE TS NFC e 1 b R i o AR T
TR, $2 0 TRDARORS R L s, 5 T Ak R K Ak A 4
SN, B R IO AL R T (R AT — % H
B R R R B PR R R T AL B — e B R,
BRI A TP AR5 4 1%
gh e AR DM A1 OM LT 1L R fE NFC/NDF
.37 B IR B e, B 1.37 1, WA E R,
NDF HI ADF KWK {1k 37 NFC/NDF iy 1.37 i},
KE R ,0.96 41K 2, 3X 5 Song %" iR 6 45 SR
M—5, sk AR B se %8, i 1L 3% NDF
IKFAE 35% ~45%F LB, % NDF 41 NDF & WL iH
163 2 T, DM R OM W5 AL 0 25 R
LR B EHR I, A DM R OM & W iH
A R B ORS A L 3 fin UG 3% 42 k., NDF Fil ADF &
THAL R B2 T % X n] RS th T8 sh i IR kR
F AR K AN [R) 45 BT 800
3.2 {AfR NFC/NDF 148 B H B £ IS0

1 H 0T R SN A Y B R RE AL B 107 ~
10" 4>, 980 15 40 B 4 B 7 i R i e K e R
AR RIA 1 S0 B A 2 R Rk B, Bl
e 25 Y 5 W A TRDRE AR B AR AR v I 2 5 i
A6 R 3R B A AR, AR R 25 S T, AR
#& NFC/NDF 4 0.96 B 5 H At 3 20 1) T HF 25 7 22
SRR,
3.3 AR NFC/NDF B T4 & H ., LT 4%
PR E REMEEEEXEE (BKE)WEMm

2 Y oA TR LR T PN Y BE F R AT TR (95
oo 20y G OER T R R T ER R A A
& 3 PR ELW LT i AN e, e AT AR R A
A FEBMMER, MRS K A4 R R RS HL L
(R ARDRR , 45 SR 3% B 4 RDRHRD R A 48 = 08 1 b 4 4
Va6 e AF O 4 7T L ) 1 A A (ELRSAIR T 40 T Y 2 4
P Pitta %2V HFST R U, T MR K 2F SoMUR R R
S 5 MR R R A BT I A E R,
ARG 28 SR 0] L, ARG %) £ 2 W fig 1R D AR X R
JERK, X 55 Zened A 45 R A — 2, Yang
SV FT R, R b R Bk

S BR R AE B 1 100 £ I ZTEAS B 5T o, Bl A
D30 %) 2 0,908 S K I o A AN R B L R A
o H BRI AR X AT BE 2 R TR 25 0y 7 ik
ANTRITE BLEY AR 0 21 Ak K figk TR A X = B i 1)
# NFC/NDF 7+ 5, B 5E Tm Jm B AR, L He
0.96 i, 21 4k 52 ik D (%) AF D6 =F B2 3k 31 e K, X AT
e F TR HORS RS IR 2ok — 3 KB T A
e = A W R PEIR IR ( VRA) 3 2 | 15 i B pH
WA, T8 1 pH W) 2T 4 B A v A 2T 48 28 i s P LA
—ER , Ih o B RS R, mORE RS i
pH A 2R [ 20 177 400 ) 25 4 % A i A AR K
Schwarz**)  Russell %% BF 58 £ W, pH X T 6.0
If 27 2 3R WIS PERRAIG PR RS i — 2D i SR R
NFC/NDF 5 Wil 21 4E 1) it {H AL i, Xob 9 5 52 Wi (14
Z5t

LT Y [ A TR . T AT AT YR R R DA Y ELA R
PAYERMGE T, MR A B4R
AE 70 T AN B SR E R L BE R N TR B A . AR
B 238 HR v ok g SR B MR TR B AE X 3 BE B R R NFC
(A3 1 S S 1G5 R ke 3, 25 3 A 3 4Gk )
e 7, 3% 5 15 #2 NFC/NDF 4 1.37 B}, NDF Al
ADF FWLTH L3835 3 s A — 2,

TE A3 66 fof AT« — 0 2 A G5 ik 17 B % i U2 A
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Effects of Dietary Non-Fiber Carbohydrate/Neutral Detergent Fiber on
Nutrient Digestion and Rumen Bacterial Structure of Karakul Sheep

PU Xuanxuan' GUO Xuefeng'®* JIANG Chenyu' LIU Junfeng'”
ZHANG Xiuping> ZHANG Sujiang'~*
(1. College of Animal Science, Tarim University, Alar 843300, China; 2. Key Laboratory of Tarim Animal Husbandry
Science and Technology, Alar 843300, China)

Abstract; The aim of the experiment was to investigate effects of dietary non-fiber carbohydrate/neutral deter-
gent fiber ( NFC/NDF) on nutrient digestibility, bacterial structure of Karakul sheep. Twelve 18-month-old
Karakul sheep with healthy condition, similar weight [ (35.0+3.3) kg ] and permanent fistula were randomly
divided into four groups, each group with three replicates. They were fed four diets with different NFC/NDF at
0.54 (group 1), 0.96 (group 2), 1.37 (group 3) and 1.90 ( group 4) , respectively. The experiment was de-
signed for four periods, periods I (1t0o26d), I (27t052d ), Il (53t078d) and IV (79 to 104 d).
During each period, the first 15 days was used for adaption, and the trial period was 11 days including 8 days
for digestion text, and 3 days for rumen digesta collection. The apparent digestibility of nutrients and structure
of bacteria were measured for four periods. Results showed as follows: 1) through four periods, the apparent
digestibility of dry matter (DM) in groups 3 and 4 was significantly higher than that in groups 1 and 2 ( P<
0.05) , the apparent digestibility of organic matter (OM) in groups 3 and 4 was significantly higher than that
in groups 1 and 2 ( P<0.05) in period I , while the difference among groups was not significant in other peri-
ods (P>0.05), and the apparent digestibility of NDF and acid detergent fiber ( ADF) in group 3 was the high-
est but the difference was not significant ( P>0.05). 2) Through four periods, the difference of bacterial struc-
ture between groups 2 and 1, 3, 4 was larger, and the distribution of bacteria structure was relatively concen-
trated in the same diet under different periods. The relative abundance of cellulose-degrading bacteria, semi-cel-
lulose-degrading bacteria and starch-degrading bacteria genus reached the highest in groups 2, 3 and 4, respec-
tively. In conclusion, the digestibility of nutrients is improved when dietary NFC/NDF is 1.37; the bacteria
structure changes largely when dietary NFC/NDF is 0.96 and the structure of rumen bacteria in the same group
does not change much with the prolong of experimental periods; through four periods, the relative abundance
of cellulose-degrading bacteria, semi-cellulose-degrading bacteria and starch-degrading bacteria at genus level is
the highest when NFC/NDF are 0.96, 1.37 and 1.90, respectively. [ Chinese Journal of Animal Nutrition ,
2020, 32(1) :285-294 ]
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