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# E: RABEBEMRTARB et t& 5 EF 5T BERAED SHE. WAFEGT R, LA 18 kdF
FAFAEA, RE R AKEARLRN MY R RE (NW, n=3) fFHBa (EW, n=15) . NW AR F
BAWT s 3 AT BT 03 L3R B A At AR E, H4E4 %4 3d AR ERAM TR AR
500 g (EW500, n=5) . 750 g (EW750, n=5) #= 1000 g (EW1000, n=5) B, 42K 5. 425 W55 A
A oA B RE R A S AR, A Illumina-MiSeq &8 M 5 H K o475 B 40 14 L M A 20 %, 09 T AL,
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Wi, BEALSY A 420, XA 3 SLR R 95 (Normal
weaned, NW) , W 05 40 (Early weaned, EW)
43 EW500 2H. EW750 f1 EW1000 2H, 4540 5 L4
NW ARl B A — A%, NIRRT &R R RFLR
HT 120 HigWry. 3 AR IAW A Z g 0 gk
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EW B HAETE 4 h WBWIFL, ~fERERE A it
BEl6 HiR. H7HRE, FHEWRIAKIL, HpK
FLEY 1.5 L 14 Hivl AR AIY, SH3ILESE
Wrirs. B 10 Hidds, FFERbRreoBhscre A s b g f
HHRE.

SRBEWN S, TRERFHE O REEEE ©
A O R BB E WA . -80°CIR1E, FTHIEL
DNA, 7R S A L
12 I HR R HRERILY . PR (b
BRI ARATD o« RIME TS E 1, ek
R BRI 2.

F 1 REMBIEFRRS

i [ o
THI % 93.20
HAE MJ/kg 19.20
HEN % 23.90
AR % 13.10
KRS % 6.07
5% 0.85
% 0.61

R2 03 AE4FRMERREFES (RFWED

i H GRS

R %
£k 58.5
T 27.0
#REE 10.0
ik 1.0
[ 1.1
Fiky 1.4
TR 1.0
&t 100.0

e Wi
HEH % 17.9
Rt ,MI/kg 10.9
PR % 20.7
TR PEVE ST 4 % 45
45 % 0.8
% 0.6

OWRE AT s gt 438 A 15000 1U, 4B DS0001U, 4ERE
50 mg, %90mg, fi12.5mg, % 60mg, 4% 100mg, 0.3 mg, fll 1.0mg, 4405 mg.
QE IR S

1.3 WETRE 5573
1.3.1 DNA $28Y £ Gagen % ) yFREEEHZEL DNA.
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it DNA FESL T Qubit2.0 (Invitrogen) K .
1.3.2 4HEH 16S rRNA FLHF 551 16S rDNA ZE N T
Fld 5 S19F/907R 514 M Fiff A 5'-GCCTC
CCTCGCGCCATCAG-3"; TiA 5'-GCCTTGCCAGC
CCGCTCAG-3'. AR MRAFEA, (2@
() b PR BEATLASIN 8 MZH BRI AL P 91IFR %, [l
Barcoded-tag, JEJ¥ Barcoded fli & 51497, PCR = b/ %
fF: 95°CTHAEYE 5 mins 95°CAEYE 40 s, 55°01E)< 40 s,
72°CHEAH 1 min, 3£ 30 fEEF; 72°CHE(H 7 min"™.
1.3.3 IlluminaMiSeq I ) FHLEHESHT  [luminaMiSeq
M ZHHEA AR EUR A5 BERHE A PR A B 52

F] F§ MOTHUR %k # ™ 1 ) trim.seqs 15 ) ¥
Barcode 5 ic 5> 1, 5|Wssfc$i>2, o9&
<200 bp, FABMIERIEE> 1 () FHLE GRS, HHZ
B/A) 24 Barcode 1 primer, [$:2%J5 iYL FASTA
I RAT . ARG IEIES Silva 23R 0/ MZ AR
RNA KPPt . Hoxf 5 897 #1I7 Ff MOTHUR
Y sereen.seqs 1B AT k2%, FF MOTHUR
R chimera.uchime &R R R G751

FJH MOTHUR %4/ 1 filter.seqs £ cluster 157,
PL 168 rRNA ZL[H 551 distance &of 4% N i &K TG 19

AT OTU 2. *Uﬁ RDP (Ribosomal Database
Project) 4> BRI T EE&FINWFEIT L, Wihsy
KEIL AN 6 F, RIR A domain. phylum. class.

order. family. genus. RDP 43254} genus (YIE{E % 0.8,

W 7 R BE PR AS: R I MOTHUR 1 8 4 4
FE &L E OTU=0.03 7K ~F '~ 19 7 Bt fh & (Rarefaction
Curve) , FTIHHAREREARZBINEE.

Alpha 2 F£ £ IF i A J§ MOTHUR X 4 i 55
Chao. Shannon F7 Simpson {545

Beta Z MY FFHTEZREREF hitp://bioinforma
tics.psb.ugent.be/webtools/Venn/ 2= ] F Bl (Venn)
El, AT B rARGHE 2R EEE 1 OTU 150
FH jest FlI thetayc ””iztfr%i/l\a‘iu%f OTU=0.03 /KF
NBEE SRR @i BT A AR R A
BB, 2l 3 L FR gy /H:r PCoA (Principal Coordinate
Analysis)
1.4 ifﬁi‘l‘%*ﬁ B ] Excel2010 {7838, 45
F SAS 8.0 G iH {1 Duncan’s 73 Z 70 BT 4 & 41T
ZELEL, DL P<0.05 8% 5 BE AR,
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1600+ — NW-3
— EW500-1
1400 —— EW500-2
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1000  EW750-1
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800  EW7503
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0 5000 10000 15000 —— EW1000-5
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4 ML FRZER OTU FEH R II0E 95% DL L (£3)
RESIRIT Y S it B B IE . Hop EW AV R R T
EE T NWA (P<0.05) , Ui EW [ RFk i T
NW ZH. NW R E NEYE OTU . Chao 841
0 shannon 55 B2 =T EW 20 (P<0.05) , EINW 41
FEENMEEEFEER LS T EW 4.

F£T UniFrac (IR AR HEE 1 TR FIEE
2 ER A TR R B8 20.35% F110.98% (& 2)
EW AEMEAZERRABE, SHENkRE %Kit
EW U1 NW 15> BS4ce, 1B R W 245 98 B 4m s

RIFVEFE 2 [ 3L TR Y OTU 1B LA 3, 4
404k A OTU ¥4 4 204 />, NW 2H %5 4 240 /> OTU,
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PC1-Percent variation explained 20.35%

B 2 EE AHELH Unifrac INALE LER5HTE
i EW 4 % A 9 OTU %% % /b, EW500. EW750 1
EW1000 2H4FA ) OTU 0505125 59, 72 183,

EW750

EW500

B 3 AEWTIAT B E S R P AR AR
HZFIMEFH OTU B Venn 4347

R 3 97% EMEKTE TR EEEMSHEEY

T H NW 4] EW500 41 EW750 41 EW1000 41 TRtz PH
OTU % 830+40.9° 442+136.0° 432+149.0° 498+95.5° 53.9 0.0021
Chao 5% 1649+35.6" 789+272° 795+267° 864+170° 100 0.0004
Shannon F§%L 7.74+0.09" 4.75%1.46° 4.86%1.41° 5.26+0.96" 0.536 0.0185
Simpson 551 0.9+0.003 0.86+0.121 0.860.151 0.900.057 0.048 0.4103
Coverage 78 5 % 97.2+0.10° 98.6+0.47° 98.6+0.45" 98.5+0.25" 0.17 0.0005
W FATEAR R PR AR TR FOR 2257 B (P<0.05) , TR ETFRHEREFAEE (P>0.05) . FEF
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2.2 Wkhayds R 4 TR, B NAIE £ TR EE
) AR TR ] =R . AR R AR S &
KF0.1% W13 H 74 ST REH, NW RS
INAHEE f 2 ) B BER ] (53.9%) , & T EWT50
AEW1000 46 (P<0.05) ; 5 NW ZHAHL, EW A
B ARG, HLZE EW750 A EW 1000 43k B3 /K SF
(P<0.05) .

S ATAL, AR SEAT 0.1% WEET, &
HAPBPIEERICE R B S K& T BRI & A
HElE, HEERIKE S AIREZ . EW A0S EKRIK
B R NW ZHA Frighn (P>0.05) . NW 4T BRI E
TEMLT EWS500 4 (P<0.05) . NW 2543 A 18 l| A1
i BT FH =T EW 4 (P<0.05) . EW ABEHIERE
EBEEST NW 4 (P<0.05) . L4 ELL EW750
Hix% (0.46%; P<0.05) . &ANMFEEHREE. A
EHREEE. REBNEKEEHNSELEEESR
(P>0.05) .

3t i

AT L EE SRR, Rk A ) THE B i AR
KPERE, (RUbRE LR, IR R &, FE(R
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ASRIRE, 1RaEE NS, S S YRR
AWM, BARRWINKEEFEE-—TZS " &,
B WAEMIRZ AARRE R MAEY, IREEEHNRCER
PCR £ AR H ABETE 40 I Mugd B 4H B s BF 0 ARk, HUm
PR — 5 AP SR E AE Y, IR E A= AR
Koo AR5 N Nlumina-MiSeq &8 & 0 fF# R, 58
W RS IR T R F A 0573, RTDIRAR K&
FFEE, B EERE ST, DR S AR Y
FREARR AL, [FIRTER S — BARFE EBOR M AT, fE
SR INATAD 1 AR S HIW IR Ah i I 4 Zh iR AN e e R
SR LR AN W st [ 1 R ) 22 5
NTHFEFME, BE & MEFEZEN LY
B, HoSHEEROREMEY, SfEME. HE. B
B SRR, X EERAEY AT DR R AR A e R R
PERERAER . FERMMEMERS: K 5EE4L
B, SMTEEMMEE. AF=taES Y. Rifn, BFRIH
AREEMAREE, BWENGT LB LMERE, b
& HRE A SNFENE P IO AEDE AR S, BWE
WEREHNHMAEX A M., KZHEEMEMEN
SyRRTE . SFYE SRS RBE AL A R AN B TE 14 B iREF
(98 B = X AR RIRT R B M. Jami 5 A,

B

R4 BHERXRTF0.1% (FIHMUFEELG) HE

17 NW 4 EW500 41 EW750 41 EW1000 4 FrifEiR P{H
JEERETR ] 53.9° 43.3™ 32.4° 31.0° 5.01 0.091
HFFET] 43.4° 48.7" 66.3" 66.7" 5.10 0.060
ARIETRT] 0.520 0.350 0.510 0.230 0.148 0.626
TJCRETA ] 0.990° 1.08* 0.090" 0.450™ 0.211 0.089
TR TR 0.350° 6.23" 0.330° 1.36" 1.24 0.080
TEREIA ] 0.190 0.020 0.010 0.080 0.051 0.270
LR YEFFIA ] 0.060 0.230 0.260 0.040 0.078 0.321
RS HEMEEXRF0.1% (FIHMFEZELRG) NEB
I NW 21 EW500 2H EW750 4 EW1000 4 bR PH
TR IK IS R 23.7 29.9 34.0 48.8 8.30 0.288
I8 1 BR A R 3.23 432 5.26 5.72 2.17 0.902
NN 0.560" 1.63° 1.21% 1.14% 0.197 0.054
53 PR R 0.860° 0.270° 0.170° 0.290° 0.067 0.001
A ST 0.660 1.22 0.440 0.620 0.322 0.451
BRI 1A 0.650" 1.97° 1.87° 1.73° 0.247 0.049
Hw R 0.430 0.420 0.440 0.260 0.214 0.930
B TR R 0.460° 0.080° 0.100" 0.090° 0.072 0.022
kTR 0.220 0.020 0.190 0.130 0.108 0.637
2T A AT 1R R 0.060" 0.140° 0.460° 0.050° 0.035 0.032
- 98- AT S/FR
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S B IR 66.53% 1 24.98%. Rey 25 BVt 75 2 M
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5Nw 4R R e kAL, BW 40 10 H i HIFF45 %
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ARk 500 g BB,
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Effects of Various Weaning Times on Rumen Bacterial Communities of Yellow Cattle Calves Analyzed by
High-Throughput Sequencing Technology

DU Qi', SHENG Xiao-yu', YANG Bing’, WANG Chong"", MAO Hui-ling'"

(1.College of Animal Science and Technology, Zhejiang A & F University, Zhejiang Lin'an 311300, China;
2. Institute of Dairy Science, Zhejiang University, Zhejiang Hangzhou 310012, China)

Abstract: This study was conducted to investigate the effects of various weaning times on the rumen bacterial communities
of yellow cattle calves. Eighteen calves were assigned to a conventional management group that cawes were normally weaned
(NW, n = 3) or to early weaned (EW) group where calves were weaned when the feed intake of solid feedreached 500 g (EW500,
n=2>5), 750 g (EW750, n =5), or 1000 g (EW1000, n = 5). After weaned, an oral stomach tube was used to collect the rumen
fluid samples before morning feeding from all calves to analyze the microbial community and composition by using Illumina-
MiSeq high-throughput sequencing technology. The results showed that: at the phylum level, the abundance of Firmicutes
was richer in NW group (P<0.05), while the abundance of Bacteroidetes in groups of EW750 and EW1000 were significantly
increased as compared to in EW group (P<0.05). At the genus level, Prevotella was the dominant genus. Compared with NW
group, Butyrivibrio and Succiniclasticum were significantly increased(P<0.05), while Mogibacterium and Oscillospira were
decreased(P<0.05). The results indicated that EW could change the rumen bacterial communities and weaning when the feed
intake of starter reached 500g could be recommended.
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