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e BIPLT SEE SkA
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B E. AMMREER TR ARES T A BB oA ARE MG T, 14F 24 L4t
B AREAE BORAR TG 3 A ALV P B AEnd My A 2 A (HFM12 k), 234
R 2 AL LA AR (60:40 , HC 41) Fo Ak 4% 41 b 4 42 (40:60,LC 21) , X3 H 4 45 d, & A 16S
DNAZ B EMNFHE RS F B oA ABEMERToN, EREN.1)HC A4 7B 8 &
RER LB L E & T LC 20 ( P<0.01) , ZB/ A B AR R F1& T LC 41 ( P<0.01) ., 2)HC 41454 93
B B> L LK EMR ZILT LC 20 (P<0.01), 3)LC 2849 Ace 454k . Chaol 3 # B %
% T HC #1( P<0.05) , Shannon 45 4 . Simpson #§ # # % % & T HC 41 ( P<0.01), 4)LC 4434
BRPWAEN BAEB AEAFB HMATT . SRI KEHI TMT FRBEBEN EHRH
MFEMEFST HC A (P<0.01) HCAWMFBEFEHAN BRrANFEREEF ST LC
2 (P<0.01), 5)LC W48 B P LR & B A RA B IRAKRA B FIeaiFiE & BF311
FEMEESH T HC A (P<0.01), TRIKA B FEEZFS T HC 4(P<0.05) ;HC 475 % B

B2k B g R B Shuttleworthia F FEA 2 % % F LC 41( P<0.01) ,vadinCAll ¥ E 2
& T LC4(P<0.05), WTRL FAREHAREZH T HFBE PR 4 2H4%, 54
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i3z 16S rDNA ey &I 3 1 5 12 , WA [l R R F1 ARARREFRAKFE(THHRERM)
FEARAR S W49 8 40 o 22 ek A R B4 1) Table 1 Composition and nutrient levels of
Py diets (DM basis) %

i H Z1% Groups
1 MRE5FZ* Items LC HC
1.1 REzHY5i&It J5UR} Ingredients
BGRB8 2 RE LSS 3 0T, B 24 3k AE RN 758 Concentrate supplement” 22.500  23.300
PR, HERAS R AF AU i 3 R 4 TRJT A Tablet com 13610 26,550
- B - ’ MRPG#Y Beer slack 1.530 5.000
SN F [E  dek o fi] : ek 3
SR EHL IR (60240, HC A1) ML v Alfatta silage 4120 2.000
LG AR (40260, LC ) iXBI00 45 d, MG NRC 45 725 Alfalfa hay 10320 3.020
(2001 ) W54 1) 245 o AL ] 1R AR , TR AR AL B S0 B 3% Atk E K7 IE Whole corn silage 45.060  35.000
KL 1, SR Fl AOAC (1990) 7 i J5 2 1 52 4 B 245 Fatty acid calcium 0.090  0.090
F T, R H Van Soest 250 g7 0 52 H ok FENERE A #y Palm fat powder 0.180 0.180
VAT A RN 2 s i N0 Oloo - o0loe
5 5 - 43:{H Mycofix plus . .
3 o NIl 2z PO = N s v
¥ ( GB{T 6436—2002 ) il XE!E%‘ & =, K 1 4H Eff\‘ii 51 XP Yikang XPY 0135  0.135
@%E{ZE( GB/T 6437—2002) {J”'J/TE@?/a\io *H JRZ Urea 0.045 0.045
2IRA H R (TMR) D=, B oK, 41 Total 100.000  100.000
1.2 REHFREXESLE # /K F Nutrient levels”
FRAE 2 b, R 0 LR AR B 4 LR CP 17421750
AT IR A 5 mL B W F-g0 T | B NES/(MIZke) 594 648
A R %6 0.76 0.71
RN MERASRTRNNES S0 RE ot o
00 7 B VEA SRIIERINER S s issth N s a1

AR L K BB S R B L 10 000xg B
> 10 ming BB O 5 R B W 1 mL, A B
25% H A W R 14 T 200 wL, FF LA 10 000x g &5 .0
10 min, #8518 FHSOAH 835 4L ( GC-2020, R IHE
Rt BB ) W 9 B W VFA & i,
1.3 RIEHFMEI DNA R

| FH AxyPrep Bacterial Genomic DNA Mini-
prep Kit 3077 & (B 50 s A 4 T RE I 5% Ar ) $2 K
K HE i DNA
1.4 PCR ¥ 15|49

YT 16S rDNA ¥ 31 V3+Va X595 51 4
T BS54 341F, 5’ ~CCTAYGGGRBGCASCAG -
3", FiiF51 4 806R , 5’ ~-GGACTACNNGGGTATCTA-
AT-3',
1.5 MEF

JHA A &I (barcode ) HIEE S5 94 14 16S
rDNA J¥5 1 V3+V4 X P 14 (1% PCR = # Y] ig
I, A1 QuantiFluor ™ #& i #E T it 2lifb i
WA T RIR G E RN F # 3k ] PCR Free i
Trig SO B ZAE Tlumia PE250 FALIIA

VORPERNTERE 2 JEORE: R ARRERT AR SR
AR A GAERD, RH R R, mmER
TRAMEIEE  HLEE T = 20% , Wi = 0.3%, 45 0.5% ~
2.0% , 5B =0.3% , AAEN 0.5% ~2.0% , HLEF4E < 15% , Kl
WAy <15% ,7K5r <14% , The major materials of concentrate
supplement : soybean meal, stone powder, NaCl, VA, VD,,
CuSO,, MnSO,, ZnSO,. Guarantee values of major compo-
nents of product: CP = 20%, Lys = 0.3%, Ca 0.5% to
2.0%, TP=0.3%, NaCl 0.5% to 2.0%, CF<15%, ash<
15% , moisture<14%.

VHEWENEEER BN, EE B G RR
it B+ 4, Mycofix plus was a mycotoxin purifica-
tion agent, which was mainly composed of chicory, sodium
alginate, diatomite and clay.

R XP N R R IR Y N, T A O R B R
¥, Yikang XP was a yeast culture product, and the main
component was yeast culture.

DT RE N TR, AL E IR KT N IS, NE,
was a calculated value, while other nutrient levels were meas-

ured values.
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1.6 F3aHh

Fili 48 16S rtDNA 715 3| 1Y) PE reads il i
Overlap X R 17 P45 5] Tags F31, A T B4
RAHE SN D) R0 Z AR AR D, B S 0 R AT
FE R UE R 5 2 A X0 B 51 4% 8 >0.97% 1Y
FEARLJE TF 35 A 4y ZE B850 (OTU ) Ui, 4R )5 X
OTU X W o2 2n  ZHEVEH8 80 1 Ik 4 f it
(NI
1.7 #HiEsE

XFEHA] ) OTU %d  alpha ZFEVETE bR & Raw
Tags . Clean Tags £t 5CH Excel 2003 747 %4 i
AbBE SR JG A SAS 8.2 g e REHLAY 7 243 H

IR LSD k4722 55 B B Mk Hb i, P<0.05 2%
S, P<0.01 HZEFHIE,0.05<P<0.10 K
FER AT E

2 H#RE5SW
2.1 AEBHALARN NS EEZBESHNZMNE
HI 3% 2 AT, 2 L5298 B VS kTR s I 1R
(TVFA) & it LRI 22 A B3 (P>0.05)
HC 07529 B WM R He 9 i 8 3 7 F LC 41 ( P<
0.01), L/ WNIRH B &ML T LC 4 (P<0.01),
5 LC 44, HC AU 498 Bl A S A A1
JEY#EHE (P=0.052)

®2 AEFBHELLERY NG EELESHZm

Table 2 Effects of different concentrate to roughage ratio diets on rumen fermentation parameters of dairy cows

iE| 215! Groups P

Items LC HC P-value
SRR YNGR TVFA/ (mmol/L) 71.07+5.19 71.38+6.31 0.898
2R Acetic acid/% 79.73+0.85 73.77+0.94 0.083
NFR Propionic acid/% 9.37+1.22% 15.35+1.53"° 0.004
T Butyric acid/% 10.85+0.84 10.52+0.72 0.943
L TR/TABR Acetic acid/propionic acid 8.68+1.35"° 4.91+0.99* 0.008
F A% NH,-N/(mg/dL) 11.16+1.53 18.99+2.12 0.052

[FATE I B AR A E /NG PR RRER BE (P<0.05) , A KEFHEFREFHEE(P<0.01), EFRHERERAR

#(P>0.05), P,

In the same row, values with different small letter superscripts mean significant difference ( P<0.05) , and with different cap-

ital letter superscripts mean significant difference ( P<0.01) , while with no letter superscripts mean no significant difference ( P>

0.05). The same as below.

2.2 JEBME OTU B
F) Fl Mothur v.1.34.0 #1535 0.03 & T (97%

FIARLLEE ) ) OTU U, 3 3 A Al HC 4l 054
I8 B 40 OUT %im il i #IKF LC 41( P<0.01)

*3 BEHARE OTUH=

Table 3 OTU number of rumen bacteria

i H 2H %] Groups P
Item HC LC P-value
OTU %{ it OTU number 7 710£947% 9 476+543° 0.001

23 EEHAEREFESHENTL
2.3.1 alpha ZFEVESHT

Ace 1841 Chaol 8 EUREHE £ 5, 154
R B Y Fh B0 22 ; Shannon $5 %% . Simpson 45
BARRE R ZHEE, 75 0B R 3R I Fh 2 4 M B

15, A YRR o BLER X5 5], T Simpson $ B0 R AN [H]
YRR ME R R T 1, R Fh 2 A1
o M4 A, LC 411 Ace $5% Chaol #8410
1T HC 41 (P<0.05) , Shannon #§ %% . Simpson
FeBOW B 5 T HC 41(P<0.01)
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%X 4 alpha SHEIEIEH
Table 4 Diversity index of alpha
=] 205 Groups P
Items HC LC P-value
Ace 8% Ace index 37 831.68+6 111.35° 44 410.22+5 544.36" 0.02
Chaol 5% Chaol index 38 994.92+7 054.58" 46 524.76+4 816.84° 0.01
Shannon %% Shannon index 8.36+0.724 10.80+0.13% <0.01
Simpson 8% Simpson index 0.89+0.04" 1.00+0.01° <0.01

2.3.2 beta ZFENEHT

FABFR T (PCoA ) J il 1t % e pE 1k e & B
HEAb 25 # v B S 1 ) B 4 B e — S, BB 1Y
SR i B 1Y) 25 5 3k BT R R A K AR — = R A
R A ATV B AR, BE V% 205 F 4 (L S v

(AR S O 1) T SR BR 7 — R, TV 22 SR AR K I B
2B B A AL 1 AT A — 3 A ( BTk
FoN 85.9% ) I, HC 21 F1 LC 41 2 18] 43 #i B 85 4%
e, 20 TR) A 41 R 22 B T 25 SR K HC A4
FES AR BV 22 2T LC 41,

2035 Groups

2

= 0. HC
S 0.10 - =1c
o
b H1 o
& 0.05
= FPY Hil e
R b H3 gﬁ
fﬁ ¢ I% H12 e
1 - H6
#® —0.05 —

% "

-0.2 0.4

0 0.2
HE—FEMIr PCIL (85.9%)

E1 #EEXZE PCoA B

Fig.1 PCoA picture o

24 MY BEESHERBESHNTL
2.4.1 [Tk

AMWFFELE LIPS ) 33 AR 1], % 5 {XH
THEERFEM 16 AT, HES Al H,LC 4i54
JEE IR ERER ] A 4ERT R ] A

f bacterial district

I'T.SR1 AKEETH ] TM7  ZHICERIE A T A R T 1)
FREEH B T HC 4H (P<0.01) ,HC 45 H
ST ] SRR B ) B B = T LC 41 (P<
0.01) ;5 LC ZHAH I, HC 20T 8 171 =F B2 A AR
S (P=0.07),

x5 HEKEEE

Table 5 Bacterial abundances at phylum level %

7K 215! Groups P 1Y

Phylum levels LC HC P-value
PUFFIE ] Bacteroidetes 23.15° 18.27% <0.01
JELEETE ] Firmicutes 11.89° 8.34% <0.01
L 4EFTFEE ] Fibrobacteres 4.95° 0.93* <0.01
AL B ] Proteobacteria 2.12% 17.49" <0.01
I B 7] Buryarchaeota 1.48 1.06 0.07
12JiE ] Spirochaetes 0.73* 1.258 <0.01

P I] Verrucomicrobia 0.57°

0.05% <0.01
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8RS

1Tk #H %) Groups Pl

Phylum levels LC HC P-value
SR1 0.44° 0.23% <0.01
HRBETA ] Tenericutes 0.44" 0.29* <0.01
W] Cyanobacteria 0.33 0.29 0.26
T™7 0.27" 0.16* <0.01
ZEFRIE 1] Lentisphaerae 0.12° 0.01* <0.01
£ F ] Actinobacteria 0.16 0.12 0.50
P EE 1] Elusimicrobia 0.08" 0.03* <0.01

FIF] Metastats 43 57 Ho % 2 2022 (0] i 1] 22 5 |
PPl 2 7741, L.C 40100 2 g 1 o T A AP 21 B

1.00
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0.50
0.25
" ll
o =
T =

ﬁ'm —
—
e
¥
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Hz-
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H10
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—
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Samples

AU B 1) B4 HC ZH B S B9, 1 HC 4
WA B AL TR R LC A B

mBacteroidetes
mEuryarchaeota
“Fibrobacteres
mFirmicutes

= Proteobacteria
m Spirochaetes
W Others

POOG\QM
,_4

H1~HI12 10 HC 41/ 12 MRS, L1~ L12 /03 LC 41 /Y 12 ~FE5 . T IEIE, HI to H12 represent 12 samples in HC
group, L1 to L12 represent 12 samples in LC group. The same as below.

Bacteroidetes 4T 4] ; Euryarchaeota ) 717 [ | ] ; Fibrobacteres £F 44T 14 ] ; Firmicutes J5& BE B

I']; Spirochaetes #2 /€ ] ; Others Fofth

[']; Proteobacteria A% J& B

E2 HEITKEHEEE
Fig.2 Stack diagram in bacterial phylum level

2.4.2 J@IKF

ABFFEEERIEW K 206 TAFHE , £ 6 (W
THERER 16 A E, HE 6 Al M, LC A4
S E A AT R R ER R SRR R
LERmAT B  BF311 F- FE R 3 & T HC 4 (P<
0.01), TRINKIE F W #Fm THCH (P<

0.05) ;HC ZH54- 8 H h % 1R e i s 28k e |
Shuttleworthia F & W% . 3% & F LC 41 (P<0.01) ,
vadinCA11 FJ¥ B 5 T LC 41 (P<0.05) ; 5 LC
AR, HC 498 B Moryella 7 54 A
EH#(P=0.08)
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Table 6 Bacterial abundances at genus level %
J& K- 205 Groups P
Genus levels LC HC P-value
EFIRAHIE Prevotella 29.51 30.05 0.05
BIRNER)E Treponema 1.28% 2.47° <0.01
L YEAT B Fibrobacter 9.90" 1.85% <0.01
vadinCA11 0.73° 1.62° 0.01
928 H KB JB Ruminococcus 4.018 1.60* <0.01
FFRH B Coprococcus 0.58" 1.17° <0.01
TR B Butyrivibrio 0.97° 0.79* 0.02
BYFARR W 8B Succiniclasticum 1.75° 0.78* <0.01
YRC22 0.97" 0.66" <0.01
Shuttleworthia 0.13* 0.53" <0.01
I AT B8 Methanobrevibacter 2.18" 0.48* <0.01
CF231 0.86" 0.40" <0.01
BF311 1.46° 0.31* <0.01
RFN20 0.68 0.21 0.50
SR PR )8 Sphingomonas 0.18 0.11 0.82
Moryella 0.18 0.11 0.08

M 3 AIML LC AW AR B S defe i SIULE& T HC 4, 577 A SR B IR e IR R 42
KILEFTER R ERER M T RIUE R 2 IR T HC 4,
g

1.0 m Fibrobacter
W Methanobrevibacter
I Prevotella
B Ruminococcus
1 Succiniclasticum
B Treponema
0.75 EVadinCAll
M Others
0.25
"Zzzzsszs2sz SARA5 SASS 8
T = [0 QN R |

=33
jas)
FEfh Samples
Fibrobacter £ 4E¥T 5 J& ; Methanobrevibacter H Jt 55 ¥T i J& ; Prevotella 3% 55 1k 3 H J& ; Ruminococcus T3 H B & ; Suc-
ciniclasticum BEIFR# )R ; Treponema IR HERJE ; Others HiAth
3 WEBEKFHER

Fig.3 Stack diagram in bacterial genus level
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RIS 1 S
3.1 ARBHEARNBEEERZESHZMN

i H VFA S SR g i S, dkE
A5 U o A R A KR 2 R K T B TR
KB, RS KA AR RE 0% W S N R L TR L 49 A
TVFA & &t X R B2 R 3 0 R/ TR R
AW pH M W E K. Merchen %51 3
TE IS A Ak R R ARORG Aol 4 M Xt e SR B ke TR
FEPRIA R W A& BL, TVFA & i A 32 1) B 45 #4 19 32
M), L) PR v R R AR P R L R R
#, Giger-Reverdin %" 3 53 #ff 55 17 A5 o RS B K
SR xR R S BN R, 45 R PR RS
BRI E TVFA & LN BR . T IR He )
e Sk 25 184 0, T 2 R b AR S R A, AR R 4
WRE 5 LC M, HC 4189 TVFA & &3,
LR FEIRRA , (H 3 T 8 3% 25 5% s HC A N IR Eb
A 25 B0, {8 2 R/ T R (. & B AR, 28 BT
W Bl TR O RL 3, 02 R A X
RAMAE, ISR & 3, e T IS i, (5
AR T 2R LB,

A R I WO R AR AR BB
Serment %" ®) 1 11 B AR A R HORS RE G 9] K BT 9
R 235 ) B A Skt s L v U L 2R T R B 5
i, 45 S F I, B RS e EL ) 3 I b S A
i S AR A (H BT e B AT R [ R
HH LG AADRR X SIE 30 B 2R R B R RE R 45 2R R B
B 25 1 KRS R L A 3, i T S R A B
EHam, AR LSRR HC 4R LC 4 B W
BAERT R E 25, (005 17 RO HL E 5 3
T A R R A S A B, i R
Xl AR — A% SR PR AT B S pl T ] M AR Y R T
SEY R PR A TR AN TR RS R AR
FlE— B 225,

32 AEABHELEARMNDEEERAEEH
EZE3EL0pA

16S rDNA = 3 2t I 7 5 A ) A H A R [ B
ol P 310 1) 22 06 P of 68 o R 2 31 B 2R
B I S T AL S AN B | BB R A sh ) (R
HO R RRAEY T B NS P A1
FH 4 G R SR o R A DR R, AR R LR 1Y
T BRI T A R AR A TG B Y Ji SV BT R,
o W 1 A ek 2L 1) 2 S MRS B 4L 7R 7 S A P A B

@ E AR, Benchaar 451 i 5% K W, Bl & W5 4
TR HFORS REAKCF B 3G, 5 B v 4 TR T 3 R
%, XT3 2 MGl , s R 4L Ll 2 R 2R
PR B AR B AR, ASBE ST R W, &0k )]
AR, Wh 498 B 40 B S 2 e
BEG, 5 LR F s g 2 — 58, XRMBEREIEZ
FEPE IS Bk A Y 3 R R TR R BRI
B rhebR R i R I AR pH K B R AIG, 2L
AR TR E R TR, M T WA B RO T R Y
2T Y [ At o S A RO T TR R TP RUE
TS, S B00h 498 R W 2 A R

HOF B,
3.3 R EHEHA L (AR o4 A B B A
#n

P2 s YR E A T 2 R R A R R
K W57 2R W9 B A T 32 255 A A6 U = ] AR
BETR I O HAE B R f i % 2 0 f %
MIFET . Kong %8 3 a3 AFF 73 1) M AS [ ML 4] ) Xt
WA= 9e8 'S 20 TR TR R 1Y) 22 R R Rl R Y 5 e A B
JELRE G 11 RUURT TR 1T o A A BT 1] 7K P 1Y L i) A
K, % 5 De Oliveira 252 W58 45 5 — 3, G5
W AR EF PR TR LA P % i 1
FER], HHSHMAMNTHEY A HENKR,
PRI LG TR 5 v DU BAT ) = BE %) o M1 5 48 4 By i % i
WOIAEE AR 45 R R W], HC 4R
FFRRTTT 3= BE A8 LC MR 25 B AIG, 156 BHAIORS A L 1)
HET IR NPT S R T 02 9 b 4 T
XTEFAER BT A, JEREDS ]2 B B W i 2 i
Yo i i) E LR AR, BRI m S R A gE R 1
B> ARBESE R HC 4108 8 hEREH ]
JFE#E LC ZH A S 35 AT, 1 B v R L L R A T
LR X A R R 5, TR 1T IE R s 18 R
VR AR 2SR A, LR B Y DR = B RT LA ]
P2 U B M el A A A A gt R
FWT, A HORS R L 52 e TR A TR TR R ) 45 A 2
B, 52 TR NIRRT, pFR R BRI
BRIE TS 25 48 05 00 B i 25 AR OC, o 5 27 4k
FRRIT TR 245 208 E P iR S B TT, e 98 18 9%
T X 2T 2 A A0 AR IR B 5 SRR LC
ZHIE E AT YRR I TR R B @ 1] R R A HC
ZH B 0 e I W AEORS R BE AR R R S AR e T AF
HER MREMR

TEJR K b, IR IR R 2 B ) 2
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FERMBCE R 20— K8 ™ TR KR e
I LA R AR R B, 2 41 2 [A)
BhERARHREEEZR AR E E24Pm
FREES e, IR G s M R A A R R
I RE , 25 2F Y R A o 5 52 I RE 98 4 = L X
LER/REE SR @ IS ) H@%UFFJ%Z U\ﬁ'ﬁ
PE IR S o 2 e S A R g IR I R i
X AR ) v A 27 G 22 0 0B o A it LA TR
PEHIDY S AWFSE & B, HC W49 B % & ik
RKEEFEERLCAm, MR EER, WHKE
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Jo S T AR R O T AT R L BRI
JE AT RN i T R Y R e e T HC 4
R RSO LA L LC A4 B 2
PR/ TR 0. 3 5 T HC 4L, d B AR AR HL L e A T
B R Gl E AN AT R
DL 0 B YA A — e AR A, Rk
TR B AR 32 B T RO R LE X R S IR [
VE LFAEAT AR 8 S BR TR A T RN s 45 2
PR B ME RN, BT N2 R W
BE 0 LR, A DR R W, B ) AR o R KT
(O3 PR o 7= g B S BRI T AR 2 R SR
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Structure Changes of Rumen Bacterial Flora of Dairy Cows under
Different Concentrate to Roughage Ratio Diets

XU Xiaofeng HU Dandan GUO Tingting ZHANG Lili
(College of Agriculture, Ningxia University, Yinchuan 750021, China)

Abstract; The aim of this study was to reveal the changes of rumen bacterial flora structure of dairy cows un-
der different concentrate to roughage ratio diets. Twenty-four healthy Chinese Holstein dairy cows with similar
body weight, same parity and about 3 weeks postpartum were randomly divided into two groups (12 cows per
group) , and cows in two groups were fed with high concentrate to roughage ratio diet (60:40, HC group) and
low concentrate to roughage ratio diet (40:60, LC group) , respectively. The experiment lasted for 45 days.
The structure changes of rumen bacterial flora of dairy cows were analyzed by 16S rDNA high-throughput se-
quencing technology. The results showed as follows: 1) the rumen fluid propionic acid percentage of dairy
cows of HC group was significantly higher than that of LC group ( P<0.01), and the acetic acid/propionic
acid was significantly lower than that of LC group ( P<0.01). 2) The number of bacterial operational classifi-
cation unit in rumen of dairy cows of HC group was significantly lower than that of LC group (P<0.01). 3)
The indexes of Ace and Chaol of LC group were significantly higher than those of HC group ( P<0.05), and
the indexes of Shannon and Simpson were significantly higher than those of HC group ( P<0.01). 4) The a-
bundances of Bacteroidetes, Firmicutes, Fibrobacteres, Verrucomicrobia, SR1, Tenericutes, TM7, Lenti-
sphaerae and Elusimicrobia in rumen of dairy cows of LC group were significantly higher than those of HC
group (P<0.01), and the abundances of Proteobacteria and Spirochaetes of dairy cows of HC group were sig-
nificantly higher than those of LC group ( P<0.01). 5) The abundances of Fibrobacter, Ruminococcus, Suc-
ciniclasticum, Methanobrevibacter and BF311 in rumen of dairy cows of LC group were significantly higher
than those of HC group ( P<0.01), and the Butyrivibrio abundance was significantly higher than that of HC
group ( P<0.05) ; the abundances of Treponema, Coprococcus and Shuttleworthia in rumen of dairy cows of
HC group were significantly higher than those of LC group ( P<0.01), and the vadinCA11 abundance was sig-
nificantly higher than that of LC group ( P<0.05). In conclusion, dietary concentrate to roughage ratio signifi-
cantly affect the total number and diversity of bacteria in rumen of dairy cows. Under the condition of high con-
centrate to roughage ratio diet, the growth of fiber-degrading bacteria in rumen is restrained, which promote
the proliferation of acid-producing bacteria in rumen, thus changing the rumen fermentation mode. [ Chinese
Journal of Animal Nutrition, 2019, 31(12) .5541-5550 |
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