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AR, IR 80 A AT REAE N — R AR B T K
1SN B T R A s A e, HAE 5 2k —
HIRGE o A I 7RG B b 3 0 VS T B RE TR R Lk
i 80 LA SHRG S I — 3%, WF 98 Ho X B 21 249
TP B R e HE O B2, Ol BERE B 2K A IR
80 7E B LA A = rh A RUOR F IR = I 4 s
Tk ) T AR AR A BRI AR A

1 #MR57E%
1.1 Xz 5k E R

AR e FH 757 ARAs Al Bk 22 e 7 Hood Be ik 4
Yyttt 17 H it AREAIE] (276 £18) kg ] A K]
FRLLA A 8 3k o BERIVEIRS IR IR E (A AR 57 bn
#E) (NY/T 815—2004 ) B, iR HA0 = 5 4, A
HLEE 40:60  ERHALSCE TR LR 1

F1 BREARKREFRKE(XTEAM)
Table 1

the concentrate (air-dry basis) %

Composition and nutrient levels of

i H Items
JE 8} Ingredients

4+ Content

F >k Corn 40.40
ok Soybean meal 15.00
IR A5 CaHPO, 1.50
1 #; Limestone 1.50
Ak NaCl 1.10
FiiR A} Premix 1.00
% Syrup 1.50
F >k %k Corn bran 15. 00
Wi [ URL Glycoprotein granule 8.00
E KB ZER Corn germ meal 15.00
41 Total 100. 00
"H 3% K F Nutrient levels

e NE/(MJ/kg) 2.81
HLE H it CP 17.47
5 Ca 0.98
WP 0.76

TR N 4T TE ks B2 /L The premix provided the fol-
lowing per kg of the concentrate: CuSO, 118 mg, MnSO,
126 mg,ZnSO, 453 mg, FeSO, 336 mg,1% CoCl,42 mg,
1% Na,SeO, 105 mg, ¥ & ik %% bacitracin Zn 630 mg,
Na,S0, 2 099 mg, 1% KI 42 mg, VA 18 900 IU, VD,
3 780 IU,VE 37. 8 1IU, VK, 5. 04 mg, VB, 3. 78 mg, VB,
10.08 g, VB, 3.78 mg,VB,, 0. 037 8 mg, fHMZ nicotinic acid
37.8 mg, jZ % pantothenic acid 25. 2 mg, I fig folic acid
1.512 mg, A4 & biotin 0. 252 mg,,

1.2 RWFHE
1.2.1 BB

K 4 x4 5T kg it G AR FE AL A
4 4,2 ko A3l iR IR R O BRAL) DL &
TEERIVRRR 23 3 7S 0 0. 36 g/d SERETA R (L HE
&) .1.75 g/d ikl 80 (i 80 41) ,0.36 g/d
TIRER R +1. 75 g/d mhiR 80 (HEA ) 1Y 1l 5 1]
Mo IR TE T MR R B B B o B ik R 4
AT o BRI A Sk AR B 7 d, e 15 d,
AT 4 W5
1.2.2 X5 sh W4

g A R R R W R, B H 2 5 T 05:00,
16 :00HEN /& i (4 kg) AR, A R 5,
HEZOK IE s IE BN L4 m H R & HHE
FER M HHERE . A ERE LR B B E0F
] 4 R R T ] g e R 0 A e R A T I A 3
W AN 1 R55 14 KT 13:00 %5t
55 2R PR IS A ARE WU A AT 24 h BRI AR5
55, AR AT H O L R N A shid sk Bk AR
{14 P TR ARG AR S A i AR A R s Y e HE
HOPFIE AR AR . BRI N A0S 10 R 55 11
K, AT A S, 4 2 HE Yk T4 K 08:00 i
B 2R 198
1.2.3  FESL AL TR 5 504

A 28 B s & i J i O H
W e, 5L BV 4 )20 A ik vk, I E 9 H W pH, #i I8
4:1 1Y Ee i 4 mL g 98 S 19 B OO A T mL
10 % B ER IR 4349747 ,4 000 r/min &[> 15 min, L
B DL 12 000 r/min 2.0 15 min J5, FHCE
TR VRO 2 45 & PERR TR ( VFA) MR BE
1.3 RGN EMiEE
1.3.1 RAIFF i 1m0 37 = e 052 3] A

T B R RO B2 e & oo Be B AT
il , AT DA 4% i B 400 45 b S PR B, R AT B [
L AN NS (5 ~ 1 000 kg) BRI
P 2 B W I, 2 T A A R R HE
S RS B ARAE R o B A, B SR 4R R
A0, PP AR 2, P R e B T R A,
AR E R S5 min SRATFAAT 1 R IT IR AR % N A
SRR G AR R B TR B Bhis B
sk, IEORAE B
1.3.2 A=A B g

A I B R AR AP BE E o B
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MUk
1.3.3  Konik HRGC —4000 5 A {6, 1%4%

B R R ES B BN N,
40:1, JEFE 1w, i EE 220 C; 38 A 2 R
DB - FFAP( AR AR 2, i &t 3. 0 mL/min, °F
KL 38 em/s; AL TR 2 8. B2 5 THIE 65 ~
190 C s Rl 25 245 SV & 40 mL/min, %55 i
£ 400 mL/min, #£i & + BWA i & 45 mL/min,
A A B AR &5 (FID) i i 250 €,

1.4 RIGHIELIE

UG B SR F Excel 2003 4 R 47 B B
K SPSS 17. 0 i1 Ge it o #r, R A GLM £
Yt 4775 22 500, R ] Tukey ¥ 04T Z2 H LLAL, DA
P <0.05 Jfy2: 5 i E PRI MR

xr2

2 ZRELSMW
2.1 BEREEEMMES NERIFEEXE
R R

2 T, SXTRAIAHEL, R 2 h 5,3 4
I 2H 19 1 W pH S IRAIR , 1B 22 e ARG B (3
JKF-(P>0.05) ; SERE R = AU W& 5 m T 2R
R . T ER A TVFA [k B2 (P <0.01) it 80 41
MEKGHT R ELH(P>0.05), HERERRAS
WA G AR Tk 3 80 21 Fx HR AL, 24 e A e 3
I\ T B/ NIR (P <0.01) MR & 82 T INER L
B (P <0.01) . nhik 80 L AHEL SLHE 1 2K 4Ltk ‘B &
BT RRHI (P <0.01) H =35 5% BALAH I,
DIEBCGH S MAMEER AR ZE (P>
0.05)

REEFERFALIE 80 MERI 48 E LB IR R0

Table 2 Effects of monensin and tween-80 on ruminal fermentation characteristics of Grassland Red bulls

24 5] Groups

3 H P A
Ttems X B SERERE bl 80 LISE) SEM alue
Control Monensin Tween-80  Combination
J21 B %% pH Rumen fluid pH 7.09 6.91 7.08 7.06 0.11 0.39
2Rk B Acetate concentration/ ( mmol/L) 39.69% 56. 78 38.21"% 40.945° 2.91  <0.01
AR HE )& Propionate concentration/ ( mmol/L) 9.53% 19.20* 13. 384 10.25%P° 1.48 <0.01
T2 ¢ J¥ Butyrate concentration/ ( mmol/L) 6.235° 9.08™ 5.71% 7.35AB® 0.68 <0.01
SRR NG I ERYE B TVFA/ ( mmol/L) 57.17% 87. 69™ 60. 36" 59.08""° 5.01 <0.01
Z. TR L] Acetate percentage/ % 69. 47" 65.05% 67. 778 64. 68°° 0.09 <0.01
PSR LL M) Propionate percentage/ % 16. 72" 21.58™ 17. 042 22.63™ 0.01 <0.01
T2 L] Butyrate percentage/% 10.814%® 10.3748° 12. 20 9.69% 0.01 <0.01
LR/ Acetate/propionate 4,174 3.04" 4. 02" 2.86" 0.15 <0.01

AT R AR ] SO0 7 B R AR R R 25 AN B3 (P >0.05) , ARVNG PR R 257 3 (P <0.05) , AR E FHRR

ZFRE (P<0.01) . FEF.

In the same row, values with the same or no letter superscripts mean no significant different ( 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 HEEEEFILE S0 BRI RiRHEREN
A

H1 2 3 A1, 3 AR 4L - ¥ H 5 S AR T
XTHRAL A2 R E R B EKF-(P>0.05) . 7E
RikER B AR ST, 5T AL B, SR8
4 kR 80 LRI A 4H 2 ORI
25.8% .6.9% 1 15. 4% ,{H A5 SLRE I K 4l 5 %)
HRZH 22 573k 3 i # 7KF (P <0.05) o 55 %] BRZH AR

P, SERE R 2R 2 AR 2 2 IR T 4 K A e HE T
(10.51% ) (P <0.01), i 80 4 JUJ 4% g 25 1 fin
TEERI e HECE (5.48% ) (P <0.01) Bk &
LA I Y e HE A T AT, fHL 22 5 R s 31
FIKF(P>0.05) . il 80 ZHAHEIN M 2H BE 0. 2%
FEMRIETE 1 kg MFFoR B (P <0.05) , S AL
RN, ERIXE 22 57 W% KF (P >0.05) o
3 AR A AR RO IR ZH 24 B 12 5 R AR IS 1 ke 19
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FUBEHERCE: (P <0.05) , SERETH R AL (it il 80 ZHAN

BEA 4l A BIFEAE T 31.89% 22.59% F125.26% .,

®3 HHEERMOLIE 80 3T E R L4 B e HE B B0

Table 3 Effects of monensin and tween-80 on CH, emission of Grassland Red bulls

24 5| Groups

HH SEM P
Ttems X‘TR\E\ %ﬁg—%i? uj:?ﬂE]ll 30 E:jé% P-value

Control Monensin Tween-80  Combination
SEHH #E ADG/ (kg/d) 0.91 1.13 1.09 1.01 0.18 0.62
L E R Chinese wildrye intake/ (kg/d) 4.22° 5.31" 4.51% 4.87" 0.29 0.01
ek & CH, emission/(L/d) 167.13%%" 149,56 176. 28" 155.10%%  6.14  <0.01
BT L ke YRR L
Chinese wildrye intake per kilogram of 5.34" 5.49* 4.44° 5.26" 1.14 0.03
weight gain/kg
TR 1 kg B B e HE
CH, emission per kilogram of 225. 46" 153.56° 174.53° 168.51° 36.77 0.01
weight gain/(L/kg)

VFA ¥ B 19 5% i

KIS S VFA F 22 M s oK 46 & W 0 K 740,
3.1 BgEEMMES MEEILEBE LR LA AP A ar M AR AR ORI, A
R R VAR 2 8 3 I B Be 75 Z 5 1Y 70% ~80% .

3.1.1
F) 5% 1]
W pH SR R BRI E SR
G 3 R R T A I A S TR R TR, 7 R R
AR LR AN AR, HUGR A 0 o R A Y
Murphy %54 38 98 5 ¥ pH IE# YR 5.5 ~
7.5, AR TN AR A W pH 7E 7.0 24, &
TAEH S A AR T F A Wr R g Y
6.5 Ze i, AT RE Rt TA RS PR 2 1
SR TG AR 2 BRI I K,
HA PR e U4 T A 1 R, AR SR 4R PR K AL B
(A AT, T M e R T 4 & IR A VIEA [ 3 B
16 T ARLF 4 VR K AL A 1 & T A2 VFA [ .
SREF M T K BUAYIR B pH 6. 09 ~6. 64 A
P, A WG 4 R e i, AT RE R T AS IR 86 R <
fa R VR RS 2 1 I ROR O, S R
FETIR S0 HHE Y $5 55 vk, U0 o T 95 A IS 9 1 A R
VFA Wi L K 0 5 114 2% i /R L DA 28 T K B
YREMZIM PG pH T RIREER K, A
Wt R R E 2 h 5,3 MR A g S
Wi pH 55X AL H 22 7 R B3, 5 E kgt
5 Hristov %5 11738 9 45 5t — 3%,
3.1.2  BURETE AL IE 80 X B 5 4T 4R H

T AE A 2R A 80 X H AL AR 1 K pH

VFA W35 4R IR VTR 57 T IR W 7 IR IR
IETRE, Ko N, T8 E Rk
TVFA 1 95% 747" o YF 2B W1, 0 6 &
e 1) TR R R i e DO A ) 4 s R T %

FLRETH 2 X VFA BRI 16 A [ (R 56 F 5
A AT 45 F . Martineau 251 BT & B, 55 % IR
AL, BERE P 2R ALRE IR TVFA YR BE, 34 in £ /R
PR B, BRI T R B2, BRIk S B/ N IR, {H 2 40
P e O N e R (Y ST e L O
IR E R R R B, G R R S RE T K R B W
R B2, B AR S R/ TN R, XF TVEA ¥k %A
FR O B S I, AR B SRR
INEERER E KRG 92 3 h )5, O1R JNTR . T R )k 4
L EEFE6 hg, LR T BRI T B, i TN R VR
Ao DA G 25 SR ] DAE Y, FE B4 4R R
B2 h/)5, ININSERER R R EI s N
B2 TRRIUE S , 5122 i B 9e 46 A — 3%,
- FL3 3t 4 A 540 & B, B 6 1 25 AR Akt B4
EWOINT TVFA WY, B E KT CRRLHl, %
FEAR T IR/ IR, S 3538 0 T DI R L 3], fifi e
K ] T N BRI I8 o

i 80 X VEA 5% i 76 A [a] 1) ik 40 v i 15
BT AR 45 5L Hristov 251 338, 5 % i 41
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FILL , Bt 36 80 X8 8 ¥ VFA LA Kz VFA R il
o0 L BB A 0, {HJE , Lee 251 BF 57 it I
80 X9 B K WEFEME B 52 i 2 B, 56 B AR LE
AN I 80 {95 M VFA W BE/EAME 3 h 5 TF
7 20% , FEIEIN T E R 2R T R e
RATE WBFFE R B, i 80 REWS B35 4R w4 °F
B E WP ZRR A, BE AR B T BRI .
FRBE R, 5 80 (M B LM NI T
R 1 7 ¥ ue BE 43 B8R 12, 19% | 14, 23% |
15.59% . A, Fnnk i 80 B4R R ik 5 2%
S KOV BRI T 4R R N R L T R M
VFA [y B, AR 20 B2 LL 191, 384 m P9 R A0 TR L
], FEAR B/ TN IR, 3X 5 Lee 257 RUATENT fE
7 9140 g R R — B

KRk [R) s 35 10 B B8 TR 2% Ak i 80 J5 , AH L
X BEAH B AR T 2R e B R 2 R/ TR R, 3 Im T
PR EL ), Xt He Al 45 4R G B E R, iR S
Wang 45" IF 58 45 R — 30
3.2 BEAEEEAALE 80 X4 [E 4T 4 B ke HE ALY
A

A8k & mEG, & S fem B N7 IR
RS N I UE WA R KA A i A0 At A
YT 4 I 53 f L VEA S8 AR ™ 9, [l B = A
to HEABARA 1) A H IR AE — 25 A
WEEVE R R FUE G2 HR. R T R %
VFA JK A=A 53) W | 2 T4 SR e 1) O I 72 0 4
fi e, BFSE R, G R 2E R R B K PR R
JiE R8T PN A JBE O 3 R R S R R 4 Bl
WA bR B R R R I E R4 B e
HERCER: X T HC B 78 37 45 1 R x4 sh i
PR el 0 25 SR, T 75 20 o e R 9 0 R B AT
FEAEM . BN T X5 TR 2 R L%
RSN IR SRR BN BAL B N R X oR A
] I 265 50 1 A ST ey O R A 34 5 0 8 A 4
AHIEFE BT SR FH A I R A 0 ke ) T AR
AR A 7 o 388 T 1549 P 5 1 37 e, % 3 s 7 A
(i SRl _E AT AT SR S B R AL T T AT
T A TP HE TR 2 L % AR R A
TET-REHS 34 11 s 15 1 18 i 64 F1Y e o I 1]
SEEF W, I H iz e B HUORAE A e AR &
ST AU A Il Bl v AR AR AR =
AR 7 FR R R A sl s, DA T A 30 S 5 SR o
HER

S HE T AR IR AR e ) A I R 3 5 X
T H A X R B R S S IR . S RE R R e i
522 ) 240 J60 5 225 1P | A A A 9 gl o A
PR BE R U AT R B, OB A I e
Hh LR ) 3 iR T A AN [R] B2 A 22 T ) A% 3 T 1
ok 2 R PR B A 1 e L SR R R
Pk, DA 3K 2 2 R HE i B H . Van
Vugt ™" U R € 1 A JEA T 5 i R B, 3
RER R Y Be R T T 9% ~10% . Odongo
S R R A RS B A FE R L 2 R e HE
R AT i s R B, SR T A T e i
AR 7% F1 9% |, W] I AN W3 4 T4 FOR 7
=i, A P 52 BE R 2K I 2 AR AR b R i
BRERS LM 4ES R — B {H Grainger
2 g R B, SR TR 30 OO R
AT 5 2 1 Y o HE R A R T, 3R] RE SRS
TR AT P S RE T AR RS R RS TR T 2
VanVugt ™" iy 2 5 v, 3 RE B R 19 0 iR
0.32 mg/d, AGLH A & N+ o4 0. 36 mg/d, il
Grainger %5 (i I 5 v, B A T4 2 10 V8 I e Ay
0.24 mg/d, W] BEFF R 5 3 B Y e A= B BT 5 5 g
R R AR K o o Y Bl 4 5 A 1 ke
PRI e, AN U T 5 e T 2K A () Rk 35 IR
TR

Xt i 80 Y4 IH 2 4R T IR B Kk e RF
PRI 10 A 1508 E O e i AR SOPL R H Rl
W B B R . A, R A R B AR
Tt 80 AYGRIARS , HF e HE A A B R 2
F It A AT R 2 itk itk 80 BE PR R H N Al T
T A A R e R B A et L
PR T P S84 0 ) 4 5 ) ) o {ELJE e T e
BASGASE AH E 1 kg RO HERCE S, W &R T
XA, I HAAR AR 0 1 kg FROR AR MR
FART X IR BERE T R 4L LA SIS 4, Ul B
80 FEAIR 7 RISl 0E R 1 kg 1O H Be il

AU, AEAR R R () I S 5 B TR A R
Ui 80 J&5 , AH XS T 0) HE 2 R o 1 i o 2 3 FARAIR
(LI ARE RS T 73 10 45 T 55 B 7 2% M i 80, LR IR
BRI BA TR, N A fy ik — 2B BE5T

4 £ it
) R 8 0 5 B R ol e D A R R
W2 T 1e) T TN IR 2 i %, () I I T B 07 00
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Effects of Monensin and Tween-80 on Rumen Fermentation and Methane
Emission of Growing Grassland Red Bulls

XIANG Yan' YANG Huaming® ZHANG Guoliang BAN Zhibin' WEI Bingdong® ZHAO Yumin'"
(1. College of Animal Science and Technology, Jilin Agricultural University, Changchun 130118, China;
2. Jilin Academy of Agricultural Sciences, Changchun 130033, China)

Abstract; This experiment was conducted to research the effects of monensin and tween-80 on the characteris-
tics of rumen fermentation and methane ( CH, ) emission of growing Grassland Red bulls. Eight healthy Grass-
land Red bulls with an average age of seventeen months and an average body weight of (276 +18) kg was se-
lected and randomly divided into four groups with two heads in each group in a 4 x4 Latin square design. Bulls
were fed a basal diet and three experimental diets ( the basal diet supplemented with 0. 36 g/d monensin,
1.75 g/d tween-80 and 0.36 g/d monensin +1.75 g/d tween-80, respectively). The results showed as fol-
lows: dietary supplementation of monensin significantly increased the concentration of total volatile fatty acid
(TVFA) and the proportion of propionate propionic acid, but reduced CH, emission per kilogram of weight
gain by 31.89% ; dietary supplementation of tween-80 tended to increase TVFA concentration and propionate
proportion ( P >0.05) , but reduced CH, emission per kilogram of weight gain by 22. 59% ; compared with
supplemented individually, the influence was not enhanced when monensin and tween-80 were supplemented
toghter. Therefore, monensin and tween-80 can both improve rumen fermentation, but significantly reduce
CH, emission per unit of weight gain, which are beneficial for nutrient digestion and utilization. [ Chinese
Journal of Animal Nutrition, 2013, 25(11) :2675-2681 ]
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