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(THERFRERE R 750021)

W E. ALGEBTHETE(MOS) * HAF4# F ORI w478 § Ml A AL MR
Ve, BRI EARE S RARRE 6P B4 4k AR B G xR, AR R
(Fmsn) e hvR A el b sl b SRS (5 F4), REHRm MOS #47B A8 S
FURGAAE (AIE4) . R AW . MOS st SAFAF FHIRILIE ;B E m A RABLEN A TR
HHm, ENKF L, 5FFamL ARSI 4B 8§ T MAFH 11 (P<0.05) Rkl (P>
0.05) X X H T (P>0.05) M F AR, BREH IO FERFRZH(P<0.05) , LFEEE ST
AL (P<0.05) ; 5 S T B4 AR AT EFRA NG FEMRT F I (P<0.01), &
B S5iESaMk AR ASERRA L 1 SEFRRAL_T A BFILRA RGO F
MR FEIR(P<0.01) ;A48 -5 F K KH B&_UCG-001 Fo- &K KH &_UCG-003 ¢ F &
W b -EFERKEA B/ _UCG-001 89 FEMEF & T BA(P<0.01),FFKKHA B _UCG-
003 9 FEMBEZH T BAFHFH(P<0.01);ALAMIENRE BN FERFWIn(P<
0.05) ., *7& B B AR AT 20 AL TN KL, AR SURS 45 4 A A e MOS AR T A 5 i i Fo B 4 AT
HRABFE, HILTIL, A MOS TREB R P A AN LM ZHRAARRKZEH Mk
BT A FEN TR SR GB AT ELTOEMER —THER; L TAKEK TR A

JB 0 R ATASE R R pH AR BAREGAE A,
KA &5%;4&?LH5;’E]’§~%%%;J@%’
thE 4 22,5823 X HkFRINAD : A
FER GRS T , BT E B R i 7 A KA
A WE R B RCE R AR R BRI T R R A
BF ] R B A 2 R i R R R
Rl K B, SEUEE pH TR, AR Y
FEEREAET Y SR A A B BT B L
B A X R kA s e AR R A
PR RIS P T 52 ) 2 475 AR HLAA £ T T A £t BREIR
O ARFEIED, FLAR 1Y G S TR 1 T A A A
FE—E R R ) Pitta %1 3 i 17 A 4T 4 |
TE oy A = AN AR RN B T R 5 S A B dE W AR 2R R
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(¥ % 34 & ¥ ° . Heinrichs 55'°' 238, H 57 5% 4%
(MOS) REGS LA 4 19 ' I 1 Tl A= A8 PR B, A i XL
AT B A5 AT 2 TR 1% 38 B, B3 IR K 18 45 380 1
PECE BRI, ASHIF 5% 38 O 3 #5354 K 7L A
WA R MOS X = 45 R A 5 1 IR FLAR 15 4
T8 AR A R AR

EERI N AR (1978—) 55, NS RN IR, T, W3R A4 1 R B S LIS 2 RO E A9 WFSE . E-mail : xuxiaofengnd @ 126.com



5246 o ¥ B F

S

31 &

1 #MR5FZE
1.1 Rz 5igit

I TERE 4 S W FLBY B AR G Y AR [R] | A
R PR R 650 kg 2247 12877 (2 i) H 1 i 7
WAEAE R s, WL 56 4,50k 3 4
BB, 56 1 B B . 0% 2 1 IR R Al ) R A O X B
I 14 d (1~14 d) ;26 2 BrBe RFLIS Y34
PRI @ VR N G4, g ok 28 d (15~
42 d) ;55 3 Br B 3 in MOS W i A iR 5
WiH14 d(43~56 d) .

R 7L R 4% A A5 70 g = B3 o 0 v R oK T
fefi 45 A= e R T oy 7 TR B 27% 22 45 s MOS (I [ 3
B =AW R A ] 4B 99% ) B AR N N
200 g/ (d « k), FERHRRR AL R B K LR 1,
BRI 5 3 d AR B TR IE SRR

1.2 BERMRE

A O R A B W, ME A AR
A= Sk [ 78 FB AR A (R Sk R 98 s 35 AT
PR R A ) 4 A TR BE AN B 3k S 4
[l #% 1 20 em 2247, TAE A B FH F I L[ 2
SRIGHLEAE (2.5 m Aoy ) i i) H s 48 N AR 8 20
AT E KRSk A, 78 AR 0 g R R
HERWH . FHFEA CO, B P TR B R W,
HGHFERS B2 00 % 4 220k 0k, S 5R A,
PR AL 98 B W % A 50 mL B0 E &
T-80 CHRAFEH,

1.3 HmillE
1.3.1 pH Bz

FIH pH THXHE E W pH SEATI05E
1.3.2 ¥ &N IR & & I

#4985 W E W LA 10 000 t/min & 0
10 min; B0 5 A998 B 1 mL, In A IREL Y 25%
T i 1R ¥ W& 200 pL, F 2L 10 000 r/min B 0
10 min, Z8J5  FH A A5 (GC-2020 , IBUEAF
LB A BRA R ) W8 B R MR IR 2

1.3.3 928 5 205 A A ) 0 A
1.3.3.1 ##E DNA $#HHA5

FEBE DNA SR FHR & 42 5, 3055 &% H R &t
BN AEY) TR
Buffer W2 763 N N A KT R 56 mL B Jo7K

LEEIHR G5,

Buffer DV ; %8 2 mL Buffer DV-A 5125 mL
SENEEAT 75 mL 5 T BER LLEIR 5345,

VS Rt . T 50% 1 T A, A Lk BE O
50 mg/mL,

®1 EfiARAMRERKE(TORERM)
Table 1 Composition and nutrient levels of

the basal diet (DM basis) %

i H Items

JE Bl Ingredients
BEH I Alfalfa silage 4.12

£ & Content

B Alfalfa 10.32
EKFHFI Corn silage 45.56
T SE UKL Beet grain 2.49
NP K Brewer’ s grain 3.16
FE K Corn 11.06
ikl Concentrate” 22.09
/NJ34T NaHCO, 0.30
FALHN NaCl 0.30
A MgCl, 0.50
i % 2 Demycin 0.10
41T Total 100.00
#F5KF Nutrient levels®

HEEH R CP 17.58
TRV AT 4 NDF 34.54
5 Ca 0.74
P 0.47
e RE NE, / (MI/kg) 6.14
S HITEHR Starch before the induction 24.55
1% 35 E K Starch after the induction 27.30

VYA RL SRR ORI RRURERT A0 S A
R A MR D, GRIRH B RR R, 7 T B
IR IE(E B R = 20% , B 44 R = 0.3% , £50.5% ~
2.0% , S =0.3% , FALEN 0.5% ~2.0% , HLEF4E < 15% , Kl
KAy <15%, /K 4y < 14% ., The main raw materials of the
concentrate; soybean meal, cottonseed meal, limestone, so-
dium chloride, vitamin A, vitamin D,, copper sulfate, man-
ganese sulfate and zinc sulfate. Product main component anal-
ysis guaranteed values: crude protein =20% , lysine=0.3%,
calcium 0.5% to 2.0%, total phosphorus = 0.3%, sodium
chloride 0.5% to 2.0%, crude fiber < 15%, ash < 15%,
moisture < 14%.

DT Re A TS E, HAL Y S S E, NE_ was a

calculated value, while the others were measured values.
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1.3.3.2 T #t DNA #2505 %

D)2 mL B E.OE IS 1 mL OD,,=1.0~
1.5 FIE B, 12 000xg B0 30 s, 3 L NA
150 wL#) Buffer S EIFiK .

2) ¥ 20 pL B B A L TR 1) 1)
BLE T EAWA IJFEIR M RFE 5 min,

3) A 30 pL 0.25 mmol/L Z — i DU 2, ik
(EDTA) i@ & ¥%5), 7Kt 5 min,

4) A 450 pL Buffer G-A, Weim#k 15 s, T
65 C7Ki# 10 min,

5) il A 400 wL Buffer G-B il 1 mL Buffer DV
IRAYIA],12 000xg B0 2 min,

6)F g, PR DU A, N A 1 mL Buffer
DV iR &1%41,12 000xg &5.L> 2 min,

DHF LM B THERZES (ERET
2 mLELEF) ,12 000xg B0 1 min,

8) FUE AR, FEUE W M A 400 pL 9 Buffer
BV, IR&H#5),

N FEET 2 mL BB, WKL ES)
TR AR A\ 45 45,12 000xg B0 1 min,

10) FEUEW, B Hl 2 A AR 2 mL B0
JMA 500 L Buffer W1,12 000xg &5.[> 1 min,

11) SEUEWE, HH &E CR R 2 mL B0,
JIA 700 pL Buffer W2,12 000xg &[> 1 min, &
XK,

12) FEU8 R, B & &k 1 2 mL A 8.0 4
12 000xg B0 1 min,

13) Kl 4 B T 9 — 3515 0 1.5 mL B0
Brp e B A 150 pL PRI, = T

B 1 min, 12 000xg &5.0> 1 min, FH 3k i 2% H 41
DNA,
1.3.3.3 PCR ¥4

PCR 4" i ] 2% Byt g W5 568 e v Uk A2l DNA
Rl B 2l R RNV B, IO B A I S RO A O TR
D TR RS B F0 B IS 1 2 R 40 DNA A A1
H, DNA "3 H i R Bt i v3+V4 X, R B
468 bp, 5 ¥ ¥4 341F.:3'~CCTAYGGGRBGCAS-

CAG-5';806R: 3’ ~GGACTACNNGGGTATCTA-
AT-5"1"
1.3.3.4 Illumina MiSeq il ¥

DY AR 55 b ) N S ek B A ) A B ) 4
HE | H 5 2R ] MiSeq 2500 PE 250 -4,

1.4 HESKIT5HH

BAE K% M Excel 2007 #F 47 % 4 4 ¥ %
SAS 8.2 B i) 5E £ BE ML 1A 5 22 43 BT (one-
way ANOVA) #1758 11, £ i 7 28 45 fE 22
Fn, UL P<0.05 1E b 255 835 e b, P<0.01
Y 22 S0 i 2 e A

2 GBREHW
2.1 MOS XS FSHNRIABNFESpH B
=AU
H 3% 2 AT S S A 0549 1 pH RO IR 2 )
HERAL T 8.89% (P<0.01) , 71 MOS J&5 15498
H 2 1 8.78% , H 22 5 i 3 (P<0.01) , I
Yo pH WG T3 41, 0 2% 5K i3 (P>
0.05) .

®2 MOSXMEHERFSFHEIARNFEE pH KT
Table 2 Effects of MOS on rumen pH of low-fat dairy cows induced by high concentrate

Wi H Item X B&2H Control group

#5341 Induction group

W HE 4 Regulatory group

pH 6.75+0.04*

6.15+0.01%°

6.69+0.15*

()45 Kl A AR A RN 7R OGP R RR 2508 B35 (P>0.05) , AR/ING TR ROR 22 53 836 (P<0.05) , AR

BN ZER W (P<0.01) . R[],

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

small letter superscripts mean significant difference ( P<0.05) ,

ence (P<0.01). The same as below.

22 MOSHERHMFSHRIBNFESTEE
ERERHRS M

H% 3 alA, SXT IR R A oA T
TR 1 & B A A, 22 SR 2 (P>0.05) ;TN R

and with different capital letter superscripts mean significant differ-

B Ea B ERINT 27.03% (P<0.05) . WA
495 8 th IR & B S 2 RO B ZE B R
T 14.97% 14.15% ( P<0.05) ; ¥4 475 4= 98 ' h
WK R A FHE ERINT 17.83% (P<
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0.05) , XTI T 4.37% HER A B E (P>
0.05); HEH LR/ NRKIEFHE EFRS T

37.04% (P<0.05) , B0 AR E T 7.12% ,H %
FAEE(P>0.05),

&3 MOSMERHFSHNRAENFEEETZEREENRSENRM

Table 3 Effects of MOS on rumen major VFA contents of low-fat dairy cows induced by high concentrate

i H X e ! T
Items Control group Induction group Regulatory group
ZFR Acetic acid/( mmol/L) 46.21£3.30° 45.88+1.92° 52.75+1.51°
N2 Propionic acid/( mmol/L) 12.58+2.14° 15.98+3.20° 13.13+3.50°
TB2 Butyric acid/( mmol/L) 18.93+2.24 18.38+0.75 18.84+8.07
Z.TR/VSFR Acetic acid/propionic acid 3.80+0.57" 2.97+0.63° 4.07+1.97*

23 MOSHERMESHEKAENFEEHE
gz Al
2.3.1  #AESZKHIT(OTU) 4 Hr

2 Tllumina Miseq il 5 25 3 5, B £ K i & 5
H) 83 7 5 B4, B Mothur #2405 97% 1) ¥ 51
FHALLBE , X e 3 R 4T OTU Kl 43, % #f di 645 OTU
G, W 4, IFR 3R OTU M4 &, 7 #r
AN [FRE i B R R AE B KR K5 M OTU

FEH T RE, WE 1, ESA A A
OTU B Z WAL T XA, HER AR E (P>
0.05) ; W 4L 05 4= 9 B A B OTU B i S 40 1
T 8.72% , H 25 %M W35 ( P<0.01) , 9% 1 40 1A
OTU #5254 R4 ( P>0.05) , Ui W 5 ks B S
W2k 25 S 308 H 40 1 A B AR, 1R i MOS
AT DASR S AR R B A TR Y R

x4 MEEEHAE OTU I

Table 4 Number of rumen bacteria OTU in dairy cows

WiH X} HRH P T A
Item Control group Induction group Regulatory group
OTU %% Number of OTU 3 02430445 2 844+81"% 3 092+163™
CK co Simpson f&EUMAR T X5 B2 (P>0.05) . P44
139 W4 988 40 A 1 Chaol . ACE , Shannon F1 Simpson
306 210 TEE T FA M BAL(P>0.05) , 5 B 4 B
2205 WM MOS 7 — & fREE LW T R R T AR
o s LS 5235 200 00 S B R
2.3.3 WL AT
292 2.3.3.1 [JK¥F
PE LRI 2] 22 BT (K 6) , Hob 4T
CM

CK: Xf #84 control group;CO ;% T4 induction group;
CM.; J# ¥4 regulatory group,
B1 M4 EEHAEEE OTU FEE
Fig.1 Venn graph of rumen bacterial flora OTU in

dairy cows

2.3.2 EWHE alpha ZHEM: BT
t % 5 A, 75 AL 4R B ) ACE Al

Chaol #& 503K T % B 4H ( P>0.05) , Shannon F

[T JEBER 1AL B[] ( Proteobacteria ) 5 1) &L &
1 90% L I, SXTIRA AL, B AR E
7% /] ( Planctomycetes ) FIRCER B ] #) 3= B2 A% 1
HHIN(P<0.01) , A HIBEIN T 75.00% ,125.00% ;
W2 i€ 147 1] ( Spirochaetae ) Y 4= BE 4 fil T 37.97%
(P<0.05) ; FXEEA '] ( Tenericutes ) 1%k i BRIE B4
I"]( Lentisphaerae ) #9 = & 15 &g % [ AIK ( P<0.05) ,
SIRREAR T 39.29% ,22.22% ; HAYTH 7] 5 %) 4
FHECIS T 1 2 22 7 (P>0.05)
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®5 YHEEE alpha ZEFEIEH
Table 5 Alpha diversity indexes of bacterial flora

i H Xt IR 2

Items

Control group

vl

Induction group

P
Regulatory group

F & B EL Richness index
ACE #6%( ACE index
Chaol #5%% Chaol index
ZHEEF8 2L Diversity index

Shannon f§%% Shannon index 8.37+0.87
Simpson $§%{ Simpson index 0.99+0.04
T ¥R Coverage/ % 99.29+0.00

3 780.21+353.78
3 866.46+363.77

3 642.19+207.05
3 753.57+210.26

3 868.56+269.94
3 945.88+287.11

8.35+0.35 8.48+0.81
0.99+0.00 0.99+0.04
99.28+0.00 99.25x0.00

TEAR S iIn MOS i 95 28988 5 th AT T T
JEREAR, 515 A 22 57 18 35 (P<0.05) ,{H 5%
MU Z R AL E (P>0.05) ;) JEBER 109 F 5
BO A N5 S A0 1 3 I (P<0.05) , HAESR
B b EG % 5 Saccharibacteria A9 3 B 54 i
s A AN (P<0.05) , H=F A S g 1

T 123.26% ,{H 5 X B AH b 22 % A B % (P>
0.05) ; ZF 45 #T % 1] ( Fibrobacteres ) 14 =F J& %% X} 18
ZANGE A WM (P<0.01) ; BRAT ] ( Fu-
sobacteria ) [ =F i 5 Xf BE 2 F1175 S 4 A0 Eb 35 8 3%
W (P<0.05)

F6 MOSXMI4EEHAEREHATKELEENHMI

Table 6 Effects of MOS on abundance of rumen bacterial flora in dairy cows at phylum level %

i H Xt HR 4 s il WA
Items Control group Induction group Regulatory group
A 1] Bacteroidetes 52.73+5.56™ 54.78+2.18° 45.56+2.27"
JEREEE ] Firmicutes 34.89+2.92° 37.90+1.91° 46.27+2.16
2SI ] Proteobacteria 5.27+1.04 1.34+0.07 1.48+0.19
Petk ] Verrucomicrobia 0.85+0.12 0.88+0.26 0.66+0.37
Saccharibacteria 0.75+0.15" 0.43+0.10° 0.96+0.07"
IZJEART] Spirochaetae 0.79+0.12° 1.09+0.03* 0.92+0.07™
FF 1 ] Planctomycetes 0.64+0.10%¢ 1.12+0.18* 1.07+0.37*
YR BETH ] Tenericutes 0.56£0.10° 0.34+0.08" 0.34+0.02"
TiZF 1] Actinobacteria 0.40+0.085° 0.90+0.174 0.85+0.214
W ¥ ] Cyanobacteria 0.38+0.06 0.39+0.13 0.38+0.07
J W& ] Euryarchaeota 0.17+0.04 0.07+0.03 0.62+0.30

y
FhlERIEE ] Lentisphaerae 0.09+0.02* 0.07+0.03° 0.09+0.00"
KU BEH ] Bacteria NA 0.06+0.01 0.06+0.01 0.10+0.01
2T 4EFF# ] Fibrobacteres 0.03+0.00"" 0.02+0.00"" 0.06+0.01"
HS%H 1] Synergistetes 0.020.00 0.03x0.00 0.02£0.00
SR1 0.01+0.00 0.01+0.00 0.02+0.00
B 1] Elusimicrobia 0.01+0.00 0.02+0.00 0.02+0.00
PEHF ] Armatimonadetes 0.00+£0.00 0.00+0.00 0.01+0.00
¥AF#i1] Fusobacteria 0.01+0.00° 0.01x0.00" 0.02+0.00*

2.3.3.2 JEKF
J& K b s K 3] 380 A @, B2 7 A]
L EIRICHEE PG s, RS B S HE R

40% , SXTIRAIA I, i S 498 E 5 IR G
J&_7( Prevotella _7) % 75 K [K W J& _ UCG-001
( Prevotellaceae_UCG-001) . F.¥ B J& ( Lactobacil-
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lus) F1FLERAF B ( Lactococcus) F) = B M g 2 14
(P<0.01) 4333 T 1.60% .65.71% ,1.20% FlI
970.59% ; H #T & J& _ group ( Coprostanoligenes _
group ) A1 % R TiE AR J& _2 ( Treponema_2) W) F i g
FEHIN(P<0.05) , 51N T 55.56% Fil 44.78% ;
W ER & J& ( Enterococcus) F1E B & J& _UCG-010
( Ruminococcaceae_UCG-010) 1Y 3= FE A} i & [ K
(P<0.01) , 53 SR T 95.52% Fl 42.85% ; 7 B 17
Ji& 7% 1 J& _R-7 _ group ( Christensenellaceae _R-7 _
group ) AT TR IN & J& _2 ( Butyrivibrio _2) 1) 4 J¥ i
FHREMR(P<0.05) , 03K T 27.27% 37.14%

R7 MOS MG EEHAEREERKELEE

S5iESAML, AR MOS 51549 8
B 0 A T 8 A 3 K IS R R _UCG-003 ( P<
0.01) & B BRI J& _2(P<0.01) I8 B BRI J& _
NK4A214_group( P<0.01) J& B BRI JE_UCG-002
(P<0.01) BRI JE ( P<0.05) | EFTH 8
(P<0.01); FFERARM H B A 5K KEE_1
(P<0.01) HHRIKKEE_7(P<0.01) FLITHE
(P<0.01) FLERE JE (P<0.01) FI % 2 gk & _2
(P<0.05), MR FaT LIE H |, MOS 1] LI & &
KA SR ZLIR 05 4 8 B v &8 40 2 4k R A 18 1)
F R FEARTE 23 U R A TR 1 =E B R AIG 7= 1R 1 R
(R =SB 0 L8 4 5005 TR 1 1 A

skl

Table 7 Effects of MOS on abundance of rumen bacterial flora in dairy cows at genus level

i H

Items

Control group

Xof R4 Vil

Induction group

L
Regulatory group

EFHRIRFIE_1 Prevotella_1

IR KR E_7 Prevotella_7

B TR [G B _UCG-001 Prevotellaceae_UCG-001
W T=IR R HJE_UCG-003 Prevotellaceae_ UCG-003
PRWF IR % RCO MiE R Rikenellaceae_RCY_gut_group
MEREEE Enterococcus

HHT G R Weissella

T 8 _BS11_gut_group_NA
Bacteroidales_BS11_gut_group_NA

T S _S24-7_group_NA
Bacteroidales_S24-7_group_NA

UFTF 7 J&_RF16_group_NA
Bacteroidales_RF16_group_NA

AT T _UCG-001_NA

Bacteroidales_ UCG-001_NA

1 HBRE B _2 Ruminococcus_2

%8 BBk & _1 Ruminococcus_1

Jo H ER TR B _NK4A214_grou
Ruminococcaceae_NK4A214_group

I H BRI B _UCG-014
Ruminococcaceae_UCG-014

Jed B BK 1A | _UCG-010
Ruminococcaceae_UCG-010

J BRI B _UCG-005
Ruminococcaceae_UCG-005

I M BRI J® _UCG-001
Ruminococcaceae_UCG-001

T H R & _UCG-002

Ruminococcaceae_UCG-002

36.49+2 .95

32.60+2.30* 20.76+2.94"

0.07+0.00 1.19+0.78" 0.19+0.04"°
0.70+0.00"" 1.16+0.12** 2.13+0.48"
0.66+0.00°° 0.54+0.05°° 1.10£0.124
6.73+0.02"° 7.05+0.98"F* 8.81+0.42"
4.46+0.24% 0.20+0.08%° 0.49+0.21%°
1.33+0.09 1.68+0.56 0.90+0.18
3.65+0.01%° 4.05+0.374%® 4.94+0.18*
2.74+0.01"° 4.13+0.88"P* 4.95+0.45
0.32+0.00 0.38+0.00 0.45+0.05
0.17+0.00 0.18+0.03 0.23+0.03
3.37+0.045° 4.41+1.03%° 9.20+1.18%
0.12+0.00%° 0.19+0.00% 0.23+0.00
3.65+0.03"" 2.72+0.35"" 6.81+0.50*
1.09+0.00° 1.50+0.30™ 2.15+0.41°
0.63+0.00™ 0.36+0.00"° 0.64+0.00
0.33+0.00° 0.48+0.00™ 0.57+0.00°
0.19+0.00° 0.27+0.05" 0.46+0.09°
0.20+0.00%¢ 0.13+0.00"" 0.41+0.00"
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53R T
i H popiiEeEl R N
Items Control group Induction group Regulatory group
ﬁi%ﬁ%ﬁ%}g Bb Be A
4.18+0.04 3.04+0.23" 5.21+0.33"

Christensenellaceae_R-7_group
HIFHEIE Lactobacillus 0.34+0.00° 4.43%0.23% 1.50+0.33"°
WHJE Clostridium_sensu_stricto_1 1.75+0.00 1.64+0.24 1.22+0.11
fRIBFATR N J& Succiniclasticum 1.32+0.00° 1.44+0.23° 3.18+0.47°
BEBREGJE Streptococcus 1.85+0.00 2.13+0.53 2.15+0.28
EIREE 0.42+0.00 0.92+0.03A%® 1.26+0.02
Lachnospira 0.07+0.00 0.12+0.00 0.09+0.00
FLEREJ® Lactococcus 0.17+0.00"" 1.82+0.58* 0.37+0.00""
EFFHJE Coprostanoligenes_group 0.36+0.00"° 0.56+0.00°" 0.84+0.00*
FNZHEAJR _2 Treponema_2 0.67%0.00° 0.97+0.06" 0.79+0.07°
TERINE & _2 Butyrivibrio_2 0.70£0.00* 0.44%0.00° 0.42+0.00"

2.4 BEEIhEETN

5 KEGG 8l P v & A 55 R 4 iy i A=
) 16S rRNA £ 415 SILVA %4 % 16S rRNA
AN BEAT SR Bk, SR 5 K KEGG 0¥ 2 B A 1 Bl i
Yy 5L 4 HE 4T )7 50 4T W, R UProC X i 43 5
KAL) KO Pl it ATgeit s s A 16S 1Y +5 D14
XA H JE AT R OE , B & 24T KEGG Tl DA
KO £E%1t, MK 2 il ESFAV 4 EE h S
55 V€ K RN HE A 0y 40 TR R A R R T AR
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ABC transporters : ABC %1z £ [ ; Two-componentsystem : —.2H 43 & 47 ; Purine metabolism ; 2%/t i8} ; Aminoacyl-tRNA bi-
osynthesis : Z Bt (RNA A& i ; Pyrimidine metabolism : B WE fX, 34 ; Ribosome : 4% {4 ; Amino sugar and nucieotide sugar me-
tabolism ; 28 A FIAZ% H R AR5 ; Starch and sucrose metabolism ; JE 3 F1EE 4R i ; Peptidoglycan biosynthesis ; ik B b8 £ 1 &
%, ; Homolgous recombination ; [} I # £H ; Frutose and mannose metabolism : 5 4 Fl T #% ## 18 i} ; Methane metabolism ; F BEft;
1} ; Ariginine and proline metabolism : 4% 2 /2 F1 i 2 2 1.1} ; Oxidative phosphorylation : LR 1k ; RNA degredation: RNA [%
f# ; Nuclectide excision repair: #% 1 R VI & &2 ; Cell cycle-Caulobacter : 41 ifd J&i] #2545 ; Mismatch repair; 4% Bt /& &2 ; Phosph-
otransferase system ( PTS) ; W2 % B fili 22 45 ( PTS) ; Cysteine and methionine metabolism ;¥ bt 2 g Fll 25 & AR 1Ll .

CK-al ,CK-a2 ,CK-a3 ,CK-bl ,CK-b2 CK-b3 ,CK-cl,CK-c2,CK-c3,CK-dl ,CK-d2 ,CK-d3 % BE 2 #% i ; CO-al , CO-
a2 .C0O-a3 ,CO-bl ,CO-b2 ,CO-b3 ,CO-cl,CO-c2,CO-c3,CO-dl ,CO-d2,CO-d3 Nk T 4H AL i ; CM-al ,.CM-a2 ,CM-a3 ., CM-
bl .CM-b2 CM-b3 ,.CM-cl .CM-c2 ,CM-c3 ,CM-d1 .CM-d2 .CM-d3 FiE# 4 HEf, CK-al, CK-a2, CK-a3, CK-bl, CK-b2,
CK-b3, CK-cl, CK-c2, CK-c3, CK-dl, CK-d2, CK-d3 were the samples in the control group. CO-al, CO-a2, CO-a3, CO-
bl, CO-b2, CO-b3, CO-cl, CO-c2, CO-c3, CO-dl, CO-d2, CO-d3 were the samples in induction group; CM-al, CM-a2,
CM-a3, CM-bl, CM-b2, CM-b3, CM-cl, CM-c2, CM-c3, CM-dl, CM-d2, CM-d3 were the samples in control group.
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Fig.2 Heat map of flora function annotation
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Pseudobutyrivibrio ruminis and Pseudobutyrivibrio xy-

Regulation of Mannan Oligosaccharides on Rumen Bacterial Flora
Induced by High Concentrate in Low Milk Fat Dairy Cows

XU Xiaofeng GUO Tingting GUO Cheng JI Wulong ZHANG Lili
(College of Agriculture, Ningxia University, Yinchuan 750021, China)

Abstract: This experiment was aimed to reveal the regulation of mannan oligosaccharides (MOS) on the ru-
men microbial flora structure of concentrate-induced low-fat dairy cows. Four Chinese Holstein dairy cows with
similar lactation stages and the same parity were selected. A self-controlled trials were used, dairy cows fed a
basal diet ( control group) , used starch to induce low milk fat ( induction group) , and then added MOS to reg-
ulate rumen fermentation and milk fat ( regulatory group). The results showed that MOS affected the rumen mi-
crobial flora structure of concentrate-induced low-fat dairy cows. At phylum level, compared with induction
group, the abundance of Bacteroidetes ( P<0.05) , Spirochaetae ( P>0.05) and Actinobacteria ( P>0.05) were
reduced in the rumen of low-fat dairy cows; the abundance of Firmicutes was significantly increased ( P <
0.05) , and significantly higher than that in control group ( P<0.05) ; the abundance of Fibrobacteres was sig-
nificantly increased compared with the induction group and control group ( P<0.01). At genus level, compared
with induction group, the abundance of Prevotella_1, Prevotella_7, Lactobacillus and Lactococcus in regulato-
ry group were significantly reduced ( P<0.01) ; the abundances of Prevotella_UCG-001 and Prevotella_UCG-
003 were increased, and the abundance of Prevotella_UCG-001 was significantly higher than that in the control
group ( P<0.01) , the abundance of Prevotella_UCG-003 was significantly higher than that in the control group
and induction group ( P<0.01); the abundance of Succinclasticum was significantly increased ( P<0.05).
Functional prediction of the rumen flora revealed that low-fat dairy cows supplemented with MOS reduced the
abundance of the flora involved in starch and sucrose metabolism. It can be seen that the addition of MOS can
regulate the structure of the bacterial flora in the rumen, alleviate the decrease in the abundance of the fiber-de-
grading bacteria caused by feeding a large amount of starch, and has a certain effect on improving the degrada-
tion rate of cellulose in the rumen. Reducing the abundance of acid-producing bacteria has a positive effect on
stabilizing the rumen pH. [ Chinese Journal of Animal Nutrition, 2019, 31(11) ;5245-5255]
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