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0.053 P<0.01), 7 12 h o, M A K-F 89485, 3%k pH M 2 E BAL(P <0.01) ,Hrk
A 70:30 94ARE R AT AR BR Y H; 5 KA MBI, Rmsilk ZHEERiEk pH BB E 3%
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BERUREE, AR R g o iR b
159 LG ik A MR AS J DR R 8 ol 2 0 v 2L IR M)
LR ™ A2 T Y L 9] 32 7 6 521 i, {ELAT O i i
R E R BT S B LARGE . i, AR
IR B AR N TR 5 0T 58 A [ AR R B e RS
B B AR A 1 v B B2 I, LA RS T e 3R
XIHASNE E A IS KO AR 45 44 B2 T, DL 4
ANBRUIG 3R 2 il W AR B TR T AR TR,
Bt 2R A 4 s 0w ) S5 B 4 B B R 4l

1 HR5HE®
1.1 Rz SRR

R T IR R SN BB T W 2R R R A
VAP LR 25 3 G 0 B A B S P A A 2
WA R SR R P S AR SN SR AR 4
AR k. BUIRTEF 3 Sk &k AR 1 B

B ORE N (650 £20) kg, F¥H ¥ h
(16.5+0.5) kg B A filt R B0 R 47 19 4 27 0% o
WriH g4, & KT 06:00 F1 18.00 Fi 43 4= 1A &
2% W) T i A R R, B B ORI 4 4
1,5 09 ) W10 d, AR YR ] BRORS HH Ll 40060
50:50,60:40 ,70:30 9355 1 R , 28 00 5 % IEE 4
W EE S W 2 R A T . e
T2 B S8 FR K IR 1
1.2 fRSMEFIRIFE
1.2.1 {RAMNREEREE

Z: M8 Menke 25'°0 i 07 v 22 2 N T 8 35 B,
t TE R IR G KB AR AL 3 FL (R AR H R
FEIIE ) B2 2810 250 mL = B4l . = ks
AR B 2 247 I, YA SR T i, i AE 39 °C
TR

®1 REREARARREFRKT(THHRER)

Table 1 Composition and nutrient levels of experimental diets (DM basis) %
=] ¥ H Lt Concentrate to forage ratio
Items 40:60 50:50 60:40 70:30
JE 8} Ingredients
“EEL Chinese hay 14. 66 13.23 10.48 6.08
B fE Alfalfa 14. 66 13.23 10.48 6.08
FKFHFN Corn silage 30. 34 24.01 19.65 17.96
IR A K5k Mixed concentrate" 40. 34 49.53 59.39 69. 88
41t Total 100. 00 100. 00 100. 00 100. 00
#F 7K Nutrient levels”
WFLEHE NE /(MI/kg) 6.83 6.99 7.14 7.28
HE H & CP 14.31 15. 20 15.98 16.63
A4 i PERR KAk &4 NFC 46.79 47.98 52.77 58.39
W BRI 2R 4 NDF 39.32 34.27 29.15 25.39
LT 2 PR K AL S/ TP PR R I 47 4 NFC/NDF 1.19 1.40 1.81 2.30
4 Ca 0.49 0.55 0.53 0.47
W P 0.29 0.32 0.35 0.31

VIR AR5 BH4L . Composition of the mixed concentrate; 2 corn 29. 0% , £ K JE A corn compressor 28% , & 4] soybean
meal 12. 0% , K T8 K H [ 7% %) corn DDGS 12. 0% , # ¥4 cottonseed meal 12. 0% , #iER & ¥5 CaHPO, 2. 0% , fik 12 55
CaCO0, 0.7% , &1k NaCl 1. 0% , kIR & 44 NaHCO, 1.5% , 98 & & F G 1A 8 ruminant-specified active yeast feed ( XP)
0.5% , %4t MgO 0.5% , Tl Bl premix 0.8% , & T 58 IR B} HF &4 One kilogram of premix contains the following ; Cu-
SO, - 5H,0 3 125 mg,FeSO, - H,0 9 375 mg,MnSO, - H,0 14 375 mg,ZnSO, - 7 H,0 13 125 mg,Co 0.3 mg,Se 0.2 mg,
I (as potassium iodide) 6.25 mg,VA 1 500 000 IU, VD, 1 250 000 IU, VE 3 125 mg, JE 7R niacin 4 500 mg, [Hf§ choline

125 000 mg,

P RE AR LT A EROK AL A P R 27 U P BROK Ak A 4/ P P e R T A RS, AR B SRR S, NE,,

NFC and NFC/NDF are calculated values, while other nutrient levels are measured values.
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1.2.2 (RONREER

T A ARG R R AR SR H O T
PRONEE SR o AR RBTAT, A A H 2 2 R Rl
R WA B N 3 Sk AR 1 AR K 250 mL
R B, 28 4 JR A 1 08 R Bk T3 il Ay
CO, MK A4 B KR b IR G 35, T 39 Tk
PR o

N LR R 2 BE Menke %510 (1) 07 o T FH 119

B 1 RPCH, #8201 B FEADRE A T R R
TR A ] 45 RS R R
1.2.3  (KIANERERY

Rk e p IR AR HE R ORI 4R R
AR /N F2 B8 B AT I BE A 4% 3R 2 i 41 L 4
e ) O HEL G 23 51y 40260 5050 ,60:40 F1 70:30
(9 4 B 4l & R £ 0 4 A4S IE S P A1 35 57 9 R
Yy, AN 2 g

R2 EIMEFRWEAM

Table 2 Composition of substrates used for culture in vitro %

JEEW 4%, K& H . Concentrate to forage ratio

Substrate composition 40:60 50:50 60:40 70:30
Ji47E [ Casein 17.0 17.0 17.0 17.0
/NZZJEH Wheat starch 25.6 31.9 38.4 44.7
Al R PETERY Soluble starch 3.8 4.8 5.7 6.7
B Pectin 3.8 4.8 5.7 6.7
AREHF Xylan 10.4 8.7 7.0 5.3
R B4 4 2 Carboxymethylcellulose 19.7 16.4 13.1 9.8
JEALLT 4 & Filter paper cellulose 19.7 16. 4 13.1 9.8
43+ Total 100.0 100.0 100. 0 100.0

1.2.4 BBt

R 5 A DR A2 i 10 4 e 3R R 7K 7 Rk S 85
FE AR B 25 B 0 B e A SRR R
180 mg/kg, IR 2 x4 B+ 58 4 b ALK 5 1
T, R 1 R R Bk, % 0 1180 mg/kg
2 KO R 2 AR RLLL , 3% 4 AS7KF, 4300
7 40:60 ,50:50 ,60:40 ,70:30, it 5 HL 5 8 4~ 4b
LB 3 AEE, TIRINESR 0.3.6.9 H
12 h5 R G I T &8 05 190 5 o
1.3 #EmNES A =X
1.3.1 50U B e 2 1A W LR T I

S WL T, RNIEE A 6 vk
I 7 2R T T e 2R A TRRS R LU T A 2 1 45 R
FERFE] 25 (0.3.6.9 .12 h) $5 57 i i 2 19 %
#,3.6.9.12 h 55 520 G R AR S
B s R AEXS T 0 h g i
1.3.2 I H KEESENE

B AR pH I 5 R ) #G pHS - 3C %Y pH
T RAEJG 7 RPN, B 552 W b 2L R ok 32 1 )
ZHROSCHRL8 T T ik .
1.3.3 I8 W AE 4 AL A

XHARSMEFE 9 h BRI P A A T e

Je AN FE N 41 DNA (3 BCR I & ik,
1 Zhou 251 ) 7 P HEAT 5 98 T 4N i 5 SR A PCR
bR Bl £ 3%, 51 90 7y 31 WL 3¢ 3. PCR J b & &
(20 pL) 41 F: 10 pmol/L {4 F . F #iF 5l ¥ %%
0.8 uL,2 x SYBR Green [[ 10 pL, ROX I
0.4 L, # #i (50 ng/pl) 2 uL, fil JC @ K 2=
20 pL, PCR K N 2 = W TaKaRa & 7 &
(DRO81A, TaKaRa) i W] 5 9 17, & B B #i 4&
VOV R R ORE, A SGE 41 B A VR
PEIF AR I 4R .
1.4 ¥iEseE

X 55 £ 4t Excel 2003 57 £ 48 2, 38 5
SAS 9.1.3 3 fFH iy ANOVA f k4T HL PR &R &
WiR & 75 22 53 A, i2 i Duncan [K ik #E 1T 2 5 b
B,P<0.05 hESEE, G5RUOEE £ bRl
ST B PR PR R AR

2 & R
2.1 ARBHEENEFREIREREIRED
FERENIT

H13% 4 R, Bl 5 R I ) 9 R 4 B 2K )
TR R S ST R AR T iR 5 RS AL L
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4 40:60 F150:50 AR FERE R 2 6 h I Ko i
R G B 2 AR RRLEE O 60:40 F
70:30 MR AERE TR 2 9 h I o i R Ak P i
R AR Bl RDRORS LK CF 1 38, B
JHE 25 1 B 2B W v BB 5 B SE T  JE BRI Y
76 3.6 .12 h i H LA KR RS RLEE Sl 40:60 ) 21
ks B R (FE L Lol 70:30) 4 22 % A B %

(P>0.05) ,fH 134 2 447E 3.9.12 h i} £ 1 % 5§
PR 2 AR TORPELEE D9 50:50 F1 60140 f 4] AR 41
(P<0.053 P<0.01), WAk, mAEEHEH O HL
Lol 70:30 ) ZH B I 2R A S0 B G JRCER AE O h b
KB FRAR, B R T HA A 41 (P <0.01) , Jf H
FAXEFIL 0 h B A4 IR - 0. 037 pg/mL,

®3 BEYHEPCRHSIYFT

Table 3 Primer sequences for PCR of rumen bacteria

T A 191751 P B RS
Rumen bacteria Primer sequence(5'—3") Amplification size/bp Accession No.
s T oy
LB R T . J:a{? :CGATACATAGCCGACCTGAG 935 AF135453. 1
Streptococcus bovis T % : TAGTTAGCCGTCCCTTTCTG
WY T BRI F¥f: GGAGCAAACAGGATTAGATACCC 903 EU684929. 1
Butyrivibrio fibrisolvens T : TGACGACAACCATGCACCAC ’
2L KT [ﬂ J:(ﬁ? : AGCGAACAGGATTAGATACCC 233 AY763429 1
Lactobacillus T : GATGGCACTAGATGTCAAGACC
24 A A 7 : GAGCGAACAGGATTAGATACCC 104 AB198424. 1
Selenomonas ruminantium T % : TGCGTCGAATTAAACCACATAC ’
BRICE BB TA i : GACCGAAACTGCGATGCTAGA 199 AF283705
Megasphaera elsdenii T : CGCCTCAGCGTCAGTTGTC o
B [GE RUBRTE 51 917 91 5% Ouwerkerk 45" HoAb 51 917 91 AT IT
Megasphaera elsdenii primer sequence was cited from Ouwerkerk, et al’''! | and others were designed by self.

R4 ARBELLNEREIRBREIRENSSHENZN

Table 4 Effects of dietary concentrate to roughage ratio on microbial net

synthetic quantity of thiamine in culture solution

pg/mL

FEHL SEAETH] 5 Sampling time point/h

Concentrate to roughage ratio 3 6 9 12

40:60 0.015 £0.001° 0.003 0. 001" 0.003 0. 001" 0.012 £0. 002"
50:50 0.041 +0. 005° 0.009 £0.003" 0.017 £0.005* 0.040 +0. 004*
60:40 0. 044 0. 002" 0.022 0. 001 0.015 =0. 003 0. 034 £0. 006"
70:30 0.010 0. 002" 0.009 £0.001%  —0.037 £0.001 0.012 +0. 004"
P {fi P-value 0. 042 <0.010 <0.010 <0.010

[F) 51 K580 I A JC T B SO ] 5 RER R 22 5 A .35 (P > 0. 05) A [R/NE 5B IR 22 53 .35 (P <0..05) , R [RRE 7 8)
FRZEFMIEFH (P <0.01) . F&F.

In the same column, values with no letter or the same letter superscripts mean no significant difference ( P >0.05) , while
with different small letter superscripts mean significant difference ( P <0.05), and with different capital letter superscripts mean

significant difference (P <0.01). The same as below.

2.2 (AMRMBALLIRMBRIXPFEIMNET  HURCH, BRRTHLEL N 50:50 1Y AR H SRR
REESHHIR 0 7 40:60 BIIMLALTE 3.6.9 h IR 1K B FH % F
2.2.1 ARSI ECAAS BT M R X B SR pH B (P >0.05) A, 25 I ] i 15 5% 90 pH 247 il G AR et
A IRV A3 T4 Sk 2 AR (P < 0. 01)  HE RS ML EL

HIZE 5 Al A1 BRI pH SIRYIMRSHLEL A O 70:30 MR ARZE7E 6.9 12 h I iy 5 37 i pH 43
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AR R R B SR pH (P <0.01) o BEAH, 4%
SR pH B Rl B SR 6 1] A9 28 1 TR A
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Table 5 Effects of dietary concentrate to forage ratio and thiamine supplementation on pH in culture solution

SKAERS ] 55 Sampling time point/h

Bl R IS n ik FERLEE

Thiamine supplemental Concentrate to

level/ ( mg/kg) forage ratio 0 3 6 9 12
40:60 6.46£0.02 6.48+0.01 6.34+0.02 6.23+0.10 6.05=0.02

0 50:50 6.44+0.04 6.43x0.04 6.23+0.08 6.23+0.05 6.09 +0.07
60:40 6.45+0.02 6.35+0.04 6.06+0.04 5.90+0.15 5.85=%0.13
70:30 6.43+0.06 5.99+0.04 5.70+0.12 5.65%0.08 5.60 +0.08
40:60 6.48+0.02 6.61+0.03 6.45+0.03 6.40+0.08 6.19+0.006

180 50:50 6.45+0.01 6.53+0.01 6.42+0.03 6.36+0.02 5.97=0.04
60:40 6.46+0.01 6.32+0.04 6.12+0.02 6.01+0.02 5.92=%0.03
70:30 6.45%0.05 6.14+0.03 6.00+0.04 5.94+0.01 5.92=0.006

B M 2% 5 T i 0 6.45 6.34" 6.08" 6.00" 5.90%

Thiamine supplemental A a Aa a

level/ ( mg/ke) 180 6.46 6.42 6.25 6.17 6.00
40:60 6.47 6. 52" 6.38" 6.31™ 6.14%

¥4 L Concentrate to forage 50:50 6.45 6.50™ 6.34™ 6.29™" 6.01"

ratio 60:40 6.46 6.33" 6.09" 5.95% 5.89<
70:30 6.44 6.07% 5.85% 5.80¢ 5.76"

SERRHETR SEM 0.02 0.03 0.02 0.04 0.04

P {§ P-value

i N =N

ﬁﬁﬁi{%ﬁ?ﬁﬂ% 0.363 0 <0.000 1 <0.000 1 <0.000 1 0.002 7

Thiamine supplemental level

Fi Lt . 0.524 2 <0.000 1 <0.000 1 <0.000 1 <0.000 1

Concentrate to forage ratio

B R VNI > RPRLEL

Thiamine supplemental level x 0.986 6 0.007 7 0. 000 4 0.203 9 0.002 0

concentrate to forage ratio

2.2.2 T ROOREMH LGRS AR B RO B SRR 2.3 (AMRABAEL TR MBI N EINES

LR e i B 52

135 6 R, B A By 77 I [R] 5 58 , 2% 2H B 57
W LR B A R e TS REIR, 2 12 h B OR
Fr b r S 7E 3 h i R S 70:30 YRR
TR FLIR R FE AR W 35 i T A 3 (P <
0.01);7F 6 ~12 h i}, f&HL L 2 60:40 F1 70:30 1Y
o) AR 4 15 5 VR L R VA B E A S 2 R TR L R
40:60 ML (P <0.01) . £E 3.9 h i, ) #R 4
T i 2R A AR R 2 R AR RS SR R FLIR R JE (P <
0. 01 ), {HAE HAth B [7] 552 45 KR T4 0 5t Jie 28 0T 355 5% TR
H LR VR FE 1A 225 N i3 (P >0.05)

ER=deg ekl
2.3.1 B WA H AL PCR 95

DA HUY 41 7 5 [ 41 DNA SR i1 4% H A5
Fr B, 2% BRI HEE RS A UK A PCR =), A= HEBR
JELET RRINA JRICERIERE S50 H
FLERAT R F bR Fr B AL PCR P8 AR ILE 1, i
P, B35 | S Pt 8 R BOR/INS U 9 H 9 A B
KAMASF o R 5 Ff PCR 49y [l i vl Ayt s
JEORLINE , XS FHAE SR E , ¥ 45 R 5 GenBank
Blast JEA7/781 [R1 IR 23 A, 5 s v v R AR AL 249 7
95% VAL, SeRE ) Bes A SE B I 51 X TR 81, 1
JOREAR I, AT LU TV ERRE R 26
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Table 6 Effects of dietary concentrate to forage ratio and thiamine supplementation on

concentrate to forage ratio

lactate concentration in culture solution mg/L

SN o e SKFERTA] £ Sampling time point/h
e 26 0 FLLL pine e p
Thiamine supplemental Concentrate to
level/ ( mg/kg) forage ratio 0 3 6 9 12

40:60 3.15+0.36 4.50 £0. 54 2.97 £0.09 2.88+£0.27 3.87x0.09
0 50:50 2.97+0.09 3.69 +£0.45 3.42+1.35 3.87+0.18 5.13+0.18
60:40 3.69 £1.26 5.40 £0. 54 5.45 +0.09 5.04+£0.36 5.76 £0.09
70:30 3.96 £0.36 5.04 +0.09 4.86 £0.27 5.94+£1.26 6.39 £0.27
40:60 3.51 £0.54 3.78 £0.27 3.15+0.18 2.52+£0.36 2.88 £0.27
180 50:50 3.15+0.09 3.06 £0.18 3.33+£0.36 2.61 £0.18 5.04 x1.17
60:40 4.32 +0.63 3.60 £0.45 3.78 £0. 54 4.59+£0.09 5.67+0.36
70:30 3.87+0.09 4.50 £0.45 4.05 £0.27 4.86£0.18 6.21 £0.81
B e RS0 0 3.42% 4.68" 3.96™ 5.31M 4. 50"
Thiamine supplemental
PP 180 3.69% 3.87% 3.78M 4. 95" 3.69%
level/ (mg/kg)

\ 40:60 3.33% 4.14% 3.06™ 2.79" 3.33%
HHL 50:50 3.06" 3.42% 3.42" 3.33% 5.13%
Concentrate to . b Aa Aa Aa
f . 60:40 3.96 4.32 4.59 4. 86 5.76

orage ratio
70:30 3.87° 5.22% 4. 50™ 5.40% 6.39%
SEFRETR SEM 0.36 0.27 0.27 0.27 0.45
P {8 P-value
ﬁﬁk%ﬁ?i}ﬂﬂ 0.269 4 0.000 3 0.259 8 0.002 5 0.258 1
Thiamine supplemental level
4
Tl . 0.035 7 0.005 8 0.002 3 <0.000 1 0.005 0
Concentrate to forage ratio
e 28 T8 I > ORSREL LE
Thiamine supplemental level x 0.746 5 0.004 6 0.446 0 0.367 8 0.629 3

2.3.2 kiRl 4

B ABI7500 52 B 2¢ 51 5 PCR AL B 2 H
Bl AE BUTORLAR HE S B SOl 2. 25 ] O
JE B PCR Fr i 4 07 #2030l Ky AR B BR AT, Y =
—3.05X +36.25,R* =0.996; % 2F 4 T R 9N B4,
Y=-3.35X+36.77,R* =0.985; R [C B RIER 1 ,
Y=-2.99X +42.51 ,R* =0.930; 2 242357 H H
B,Y=—-2.93X +36.25,R> =0.993; LR FF 14 ,
Y=-3.18X+37.45,R* =0.987, Hrh X E£/R¥%
DU X EL, Y R CtfH. 5 X513 1S 508
WIE 0.9 ~ 1.2 W, B Sr i An et 277 &
PCR & 43K .
2.3.3 PCR & & 43 Afr i HORE KL LU R0 S in it i 3%
Xof 96 1 R A 4 AL 1) R

B3R 7 AT, BEE IS RS BEKCE 38, 15 5%

VO AR R T R EL R AT A A B0 S A
FE SR 35 IR B BR B 1) B8 W) 22 5 T o ) AR
A Ak ka st Horp JREHLEE A 60:40 1 70:30 4]
R 2 35 77 R A4 2R B 0 2L R T 1A 1) B A
F TS KL M 40:60 FT 50:50 BRI K4 (P <
0.01) ;K5 HLEL K 50:50 i1 60:40 {14 1) K 41 55 7%
w5 B B PR BR B 10 50 B 3 R TR L EL 4060
M 70:30 FIAMLAL (P <0.01), fRHLREHL LE X K
TRV PV LT 2T RN B A 24 0 H Y R R 1Y)
BERERELW (P >0.05)  HINGLIEZR AT
e Sk 25 b, AR IR 3% % VR P A B BRI iR (P <
0.01) , H-4h f 2% M2 = R QB RUBR B 1 B (P <
0.01) fEX} FLRRAT 1R I 27 4k T R o o Al J 2 5
B HRR T R AR A M (P >0.05)



94 IR 7/ B S S

S

25 4

—

= DRI
SO0

M:DNA HIXF 43 F 5 st bR 100051 : 4= HEBR 5 2. 7
EPAE T RN 3 FR QB R BRI 54« 2 &9 B08T A0 T455
FLRRAT A o

M. DNA marker 1000; 1. Streptococcus bovis; 2; Bu-
tyrivibrio fibrisolvens; 3. Megasphaera elsdenii; 4 . Selenom-

onas ruminantium; 5: Lactobacillus.

E1 EEME 16S rDNA BirF Ry HBER
Fig.1 Amplification results of target segment of
rumen bacteria 16S rDNA

3 it
3.1 RARBHELENEZRRAPIHREEREYD
BERENZ

Bt e 28 3 2 3 o L M o £ W IR A e R
(TPP) BIE X L ¥ H A FL T RE . TPP J2& PN i ik It
S o — TSGR M S A A R e T Ik ) A
ity , 2 SRR 715 R AG 24 R R W i 12 1 A
EALS S FEIE R R AT, R Adh i E
WA W & B0 B i = RE 8 W 2 Bh ) 9 TR
B TR R R A TR B R 0 A TR
ST, RAadhWA b 2 5 £, Abbas
S LVTURE SR T 0 0 A ) AR 3 A 0 3R T e 2
M AR A, & IR h L 10 L A G iR U0 ) 5 5 0l 9 N
JHe 2 i 2 e T At A BRI B, W 3L 1 R A
e R i PR AK . BR R R Bk = 2 B A0 A e
5 2, 34 2T 40 g v TPP /K5, 24 TPP 7K -3 &
H it 45% Ik il RE SR R Bk = 4 %" . Karap-
inar 25 5 i 5 0 - L S R TPP K SF LRSS 78
FEAERMA S TR R R R R, R A
P RS R R 41 I 8 P TPP /K 535 15 T % e 41
(47.2% vs. 19.53% ) , 3 Ut B AE im0k B ] I 2% A
TR ZmE R, AR5 LB, FERE L
70230 11 = A R IR A 14 T G e AR
£ I B E PR, (H S HLEC O 40:60 F 3 LA i

AHEE , KSR L 7E 50:50 1 60:40 1R fiJli & 1L
AW B SR 2 TR, LR D AT R R RS R L
47 40:60 [ H BRI 1) B8 B KA AR, 18 29 1Y
=1 = O S I I (57 S = I e o 7 = R T g
2 LR ML L T0:30 Y R R I A% 1
T Bk AL A YA T T A e G 0, R B
pH [ AR B0% 5 B 45 48 2 i, S0 0 it i e
B0 176 Al | KR =% 10 43
G BEAN, B R WA N R 5 R EE NS T R AN
PR A B S TE A 56 T 3R A TN R AR T
FC2 500 R B R IR B RUBR R, 45 A AR5
P LRDRRORE FEL G X 322 E 780 R 1 K 1) 52 g &5 SR AT
S1LRFHLEE 7 50250 ,60:40 [ 4 4 45 [G 5 20 Bk
PR PR B 35 5 T LA 2 4, B R IR A
BREAECE 9 34 A2 3F T 85 B R 0B L, T AE RS A
R 70:30 [ SRS RHAL B T 85 SR W pH Y ol AR [
RTIRICE R ER G A &, S Z e &
MR TN RE . I, SRR AT, 4 s ik
W Z B 2, TS G e &= Bk = B, koK b &4
Rz B, T80 B AR R, pH TR, A L4
WM E R R s 2 R R
3.2 (ARBHELEAMAMERENDEEINES
EBESH KRN
3.2.1  TADRORS R B RS 0 e R B 3R pH 1Y
A

Jo B pH 2 R WUE S R BRI FR bR 2 —
FE IR E b R X K Mg T R A B BE A I
DA K W oy b i (A R T o F T A R 1 R 1A
AR KRS 72 %, B T O 5 R IR R 1 W i
R A0, N T e Y 19 2% vhRE 7t 25 B B
() F14) JE K 17T R ARG, 5 350 TR R K A & 0 R I
YIRERER, M54 5% pH K 2 AWT
R #  (H7E 3 h B RERLLL H 40:60 150150 f
211 pH A FrFH &, J5t R AT BB 2 AR SRS LK F 1 [
RAE A5 90 & Il B o1 . AE A 30 v, kG Rk
TR CREAELEL Jy 70:30) 417 3 ~ 12 h i i) Py B 35
W) pH 2 88 2 IG5 AR R (OFF H EE 40:60)
4, IR AR 2 B T R R R R R A B SR R )
WA B I T PR R K AL A, AR R
TR R, DT 58 B A 4 7 A R PR g s IR
A HLER B 38R e, 17 pH A RRAIR Stk — 2542 il
1R ) FH TR 55 1R 7 A TR ) 1 5o 2R A, 35 pHL i —
HREAK



134 T DS AR5 ARDRORE HE LG IS TG e 28 X5 % 2 R A 18 k9 5 5 0 T B 45 0 1) Tl 95
RT7 ARABHELETRNGRENESAEEMNZME
Table 7 Effects of dietary concentrate to forage ratio and thiamine supplementation on
structure of rumen microbial community lg(# D1 %/ ul)
95 5 4% Rumen bacteria
B R HIHLEC U RAuBA -
Thiamine supplemental ~ Concentrate to FHERK A ERYE T BRI LA Eao AAMERITEEN
level/ (mg/kg) forage ratio Streptococcus Butyrivibrio Lactobacillus Selenomonas Megasphaera
bovis fibrisolvens . . elsdenii
ruminantium
40:60 5.76 £0.20 6.97 £0.02 6.23 +0.34 7.44 £0.11 5.94 +0.11
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SERR TR SEM 0.08 0.03 0.03 0.03 0.14
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vl i 24 N =
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R ) 0.001 2 0.938 9 0.000 9 0.768 9 0.002 4
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T Jle 2 AN N > ORS R L
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Effects of Dietary Concentrate to Forage Ratio and Thiamine
Supplementation on in Vitro Rumen Fermentation
Parameters and Microbial Community
Structure in Dairy Cows

PAN Xiaohua WANG Mengzhi FU Cong WANG Hongrong*
( College of Animal Science and Technology, Yangzhou University, Yangzhou 225009 )

Abstract; A subacute ruminal acidosis ( SARA) model was established by gradually increasing the dietary con-
centrate to forage ratio (C:F) of dairy cows in vivo combined with in vitro batch culture, aimed at determining
the effects of dietary C:F on microbial net synthetic quantity of thiamine, and the effects of thiamine supple-
mentation on in vitro rumen fermentation parameters and microbial community structure in dairy cows under the
state of SARA. A 2 x4 two factorial random experiment design was adopted; one factor was thiamine supple-
mental level (2 levels, 0 and 180 mg/kg, respectively), and the other was different dietary C:F (4 levels,
40:60, 50:50, 60:40 and 70:30, respectively). There were 8 treatments in the experiment and 3 replicates in
each treatment, and samples were collected at 0, 3, 6, 9 and 12 h after culture in vitro. The results showed as
follows: with the concentrate level increasing, microbial net synthetic quantity of thiamine in culture solution
was firstly increased and then decreased, and it was significantly lower in the groups with the dietary C:F of
40:60 and 70:30 than the other two groups at 3, 9 and 12 h (P <0.05 or P <0.01). The pH in culture solu-
tion was significantly decreased with the increase of dietary concentrate level at 12 h (P <0.01), and the
SARA was occurred under the dietary C:F of 70:30. The pH in culture solution in the thiamine supplemental
group was significantly increased compared with the non-thiamine supplemental group ( P <0.01). The lactate
concentration in culture solution in the two groups with the C:F of 60:40 and 70:30 was significantly higher
than that in the group with the dietary C:F of 40:60 (P <0.01) at6, 9 and 12 h, and thiamine supplementa-
tion could significantly reduce the lactate concentration in culture solution at 3 and 9 h (P <0.01). Dietary
C:F showed significant effects on the number of Strepococcus bovis, Lactobacillus and Megasphaera elsdenii in
culture solution (P <0.05 or P <0.01), but had no significant effects on the number of Butyrivibrio fibrisov-
ens and Selenomonas ruminantium in culture solution ( P >0.05). Meanwhile, the number of Strepococcus
bovis was decreased by 3.84% (P <0.01) and the number of Megasphaera elsdenii was increased by 4. 02%
(P <0.01) in thiamine supplemental group compared with the non-thiamine supplemental group, while the
number of Lactobacillus, Butyrivibrio fibrisolvens and Selenomonas ruminantium had no significant changes
(P>0.05). It is concluded that the microbial net synthetic quantity of thiamine is decreased and the SARA is
occurred under the high concentrate diets. Thiamine supplementation can relive SARA by increasing the rumen
pH and declining the lactate concentration, and regulating rumen microbial community structure. [ Chinese
Journal of Animal Nutrition, 2013, 25(1) :88-99 |

Key words; concentrate to forage ratio; thiamine; rumen; fermentation parameters; microbial community

structure
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