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i 5b & B 33 3 N A [5) B 151 RER g 4 51 AL A0
S EEHAGXEE BN

PR B R SRR EE dkE
(LR K= SRR 22 5%, R 071001 ;2. 0 b4l K2 sh ) BE 4B 3 071001 ;
3. 2R IR TR ARBEST s R ZE 071001)

H OE. KRG AEESRINEA R e R B ) W E LB e R AT R LA 3T g B A B
Hee, A H 2R BAR(TMR) #098 B R 5 AAE A X B R Fn X BE A AE, KA 4%
4 % B X 3% A U 4 R 5 S 8 (0 mg/L) A& (L,3.34 mg/L) . ¥ (M,6.67 mg/L) .
% (H,10.00 mg/L)4 ANK E, K A4 5 A& %28 (0 mg/L) A& (1,1.33 mg/L) . ¥ (m,
1.60 mg/L) . (h,1.87 mg/L)4 ANRJE, hith R X BEJRD TR PR B BN EES AN A0,
0.5.1.0.1.5 g/kg , RAAT 89 4F 5 3 4 0.0.20.,0.24 .0.28 g/kg, 4 B"E LB E L R AL R
Fleaas, EohloAm, 23 A C(Ea5®) 1lom h L. LI.Lm,Lh. M Ml ., Mm Mh H HI.,
Hm Hh 1,425 A€ A, 48 £ E ANKOM RFS S kMl & & % /& 84 B 24 h, M T & BE 45 Rk
J& 89 pH, 2. fU(NH,-N) K E A Y E G (MCP) =& T4 /R iHILE(DMD) = 4% (GP) %
LB AR EELMEIE B (TVFA) IR EF A B4R, R A1) B0 v 0B 56 ok o 28
F P L M 2069 NH,-N & B4 C 44 8 F B4 (P<0.05) , M 204 MCP 34 C AR T E R F
(P<0.01), 2) A mAALAHGLAAH P 1.om h4 MCP 2R CAH B ERMIFR S (P<
0.05 3 P<0.01),142 DMD GP & L8 R EHELEEH R (TVFA) R AR C AR FRF
(P<0.05) ., 3)" BB L fA4 442 NH,-N, 28 A8 TVFA K E A= MCP = &M X &
YR 2% (P<0.05) ;% Hh Lh 284}, &40 NH,-N & Z 45 C 413 M R % 4K ( P<0.01) , 2 ¥+ HI,
L1 0 44%; P Lh 489), &40 MCP = 23 2 % M 2 % 3 m (P<0.05 3 P<0.01), 3 *F Lm LI,
MI 2845 % ;Mh Lh L1 48 TVFA R 4 C 4 2 %32 5 ( P<0.05) , Z4& W& T 4545 ,M 1,11 40
SR KB Bk GACAT B RS A AR A AR b4 AR R B B R BE M AR I AR AR K
A L1 4>1 ZA>M 48,

KR "B AR AL RSNk B B KB

FE9S %S :5816.79 X HERARIRED: A XEHS1006-267X(2019) 09-4200-08

B % 8l ) kR LR R T SR AL 15% ~
40% "' B R A s A BRI R AR T4
TR} BCA T Mok 288 SR HE OO R i A TS g, M
WAL ( Humulus lupulus L.) fy 55 Bl 74 35 )@ 51 R A4

I 5 B 88 :2019-03-07

Y, 5H o= BRI A B—% WK% P TG Y
[ LavrencicZ5 P ZEAR SRS b & B, MU 4
AT AR R AR TR AR AN A T R R A S
Tk E & A A & Flythe 2817 BF g8 2 0, W

ESTIE . ERIACLN (554 ) 77l AR Ak R #2114 5 %5 4 (CARS-36) 5 VAL A BHE 2135 H (16226604D) 5 1648 4 Ml 7k 2 A Ak 2 475

£ 41357 A1 BA ( HBCT2018120203 )
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AETT REAG L 2988 1 e 22 56 1 R /N R ) 7 T
FFUESE T X PR RICR R IR T MR AL Th i B—% BRI
FAbsl (CeCly) B L0 b= G EW Lot R
B TCHLER AL G W, AN 25 32 5 s W A 7 P g
MIVER, A ¥ 2 3 Y9 B & T A A
e, XUVT A5 R AR B & B, S Ak Sl il I MK
FVLTE F 08 B &S A (NH,-N) A=l % 472 & 1
=¥ # 1 ( microbial protein, MCP) j= %, Lin 25
I B, S A0 T v IR AR R AR ) A (mi-
crobial nitrogen, MN ) f= & I 4), MU 78 il & 1k
il 4 DN O S Y R AR R T A A RO AR
dn T AR A R DA B RS Sk R
il —SE 1 52 0T &R b R o H B TR A W) TE
4 ARG BN BT T P 4R
IR A O AL SR ( hops pellets, HP) Fl5d 1k
i Yo A L A A 9 T T T e R L A A 5 T
AL AE R G i R AR 1 T A5 1Y B R RN
NH,-N B, 1 S Ak gl 2 AT 48 55 NH,-N R H#1)
YEF, I8 20 G fiff 2 5 5 A B TR 000 oA U iz
iH PR, AR 3 0 38 o AR A0 1 0 5% S A [ L 4]
WELTIY 6 S R S b il B Ll A X R kT 1 Y
M), kg A 5 A= A 7 v B AR A

1 MREFRZE
1.1 RIS

ML A% SR 7= b Ry B e, TR AR AT, AR 2
0.3 cm, N 1.0~1.5 cm, HE ] 0.3~0.5 g, H
) LT A6 K )T A6 22 T F I R, e -
TRIR & N 3.70% , B—1 IR R % 5N 3.60% .,
Ak R 4l B 99. 9% 1 b ok &AL 4
(CeCl, + 7TH,0) , g F{ g BT T A= fb BH AT PR
INE REERY H @m0 4 2R G H R (total
mixed ration, TMR ) , H: 21 al f2 & 3% K UL 3% 1,
RELTP A4 R AT TMR 7RIS AT RS A, 3 1 mm i

x1 2RAHRARREFKF(FURERM)
Table 1 Composition and nutrient levels of

the TMR ( DM basis) %

i H Items £ & Content

JE Bl Ingredients

B T2 Alfalfa hay 15.00
HEZZ T H Oaten hay 2.00
2k EKFF Whole corn silage 25.00

2R 1

Ui H TItems fri Content
E K Corn 13.58
243 FF Whole cottonseed 5.93
7875 % i 2K Steam-flaked corn 9.18
%k {7 Wheat bran 1.39
I tH Soybean meal 9.21
Ei =% Wik: Dried beet pellet 5.38
AT Rapeseed meal 1.53
FOK T MY K AT ) Corn DDGS 1.65
TR A} Premix" 1.00
ALK . Extruded soybean 4.10
P4 Molasses 1.00
A& WK} Fat powder 2.26
%5 Limestone 0.29
WER &5 CaHPO, 0.56
A ALEE MO 0.14
/NF#T NaHCO, 0.59
£ #: NaCl 0.20
5 #5771 Mold remover 0.01
41t Total 100.00
E 27K Nutrient levels

FEEHE NE ./ (MI/kg) 6.86
HIZE F 5 CP 17.02
MR EE 5.13
HPEPE IR AT 4k NDF 34.48
M Ve U 47 4t ADF 20.44
5 Ca 0.68
B P 0.37

VT IR & One kilogram of the premix content-
ed the following: VA 750 000 IU, VD, 260 000 IU, VE
9 000 mg,Cu (as copper sulfate) 1 700 mg, Fe (as ferrous
sulfate) 1 650 mg,Zn (as zinc sulfate) 6 051 mg, Mn (as
manganese sulfate) 4 930 mg, Co ( as cobalt chloride )
62 mg,Se (as sodium selenite) 50 mg,I (as potassium io-
dide) 100 mg,

D FEARARE A T A AR 7 W B O R ISR} Y
FEWRAREST A T LA 45 A 75 TMR BT (5 (4 B3, 548 im ok
Al HAY B 3R K 52l , NE, was a calculated value,
which was the sum of NE, of ingredients multiplied by their
percentages in the TMR; while the other nutrient levels were

measured values

1.2 RIiEt

R Ax4 B il i i, M A8 Uk
We B i% i 2% Flythe &7 4R IE , 20 9 b 25
(0mg/L). & (L, 3. 3¢ mg/L)., *H (M,



4202 I S N B 31 4
6.67 mg/L) . (H,10.00 mg/L)4 7K, LIk 2 1.4 fR5pEESR

R T & &2 54 0.,0.5,1.0,
1.5 g/kg; B /K S ALl B 2 5 2 X 200
Lin 25" B 238, 43 9 8 25 A (0 mg/L) A% (1,
1.33mg/L), 1 (m, 1. 60 mg/L ). & (h,
1.87 mg/L)4 7K, DA /& 7E & eI T4 o
RN 0.0.20,0.24 ,0.28 g/kg, % TR 4L
WOk 5 &AL A [R5, 25328 16 A4, 435
HC(ZHMME) 1.m. h,L LI, Lm,Lh M M,
Mm Mh H HI Hm Hh 4, BN 4EE 5 ~HEE,
AR EE 2,

&2 W@t

Table 2 Experiment design mg/L
25 WL A6 R Sk
Groups HP CeCl,
C 0 0
1 0 1.33(1)
m 0 1.60(m)
h 0 1.87(h)
L 3.34(L) 0
LI 3.34(L) 1.33(1)
Lm 3.34(L) 1.60(m)
Lh 3.34(L) 1.87(h)
M 6.67(M) 0
Ml 6.67(M) 1.33(1)
Mm 6.67(M) 1.60(m)
Mh 6.67(M) 1.87(h)
H 10.00( H) 0
Hl 10.00( H) 1.33(1)
Hm 10.00( H) 1.60(m)
Hh 10.00( H) 1.87(h)

1.3 BEREEIYREERRE

TEIRCHEE FRER 0 R4 B URAH ) A O g
A AT B A R W 3L b AR A T 5 4 3
SKAE N R B WAL A S Y, H U AR B 7 2 B NRC
(2001) W28 IR T BRI le y dEAT e, X ik
B AR HEAT HORS AR 3%, A KR b i 3 vk e MR
Brws, ARk, TARSMREE IR 1R S K, SR &R
I 2 h B A W KR AR Y 3 Sk AR W
U 4 R FIRS), FALTH(39 CT)IFEH
AR (CO,) AR TR T, 25 B ORUE TR IR IR 4R,
T [ ST R

fii i1 95 ANKOM RFS AR R GiE N A
T HHE . S Goering %5 Bl A 109 5 2%
WO, kTR, 0 Kk B P AR LT 1 mm B
TMR B 1 g, FF4 R 50 5T B R TR 1o e 28 1
A RE NG B & B E T 39 CHHIR IR
R, K B S 39 TR TR E %
VR R 14 1 HL IR AT, B 150 mL T & B
h TRGHUE B A R B A8 A B, R R AR
i CO, PRFEIREIREE #5248 78 U5 ¥ 91 #2 IR IT
TR, RIENTIE] K 24 h, & 58 UG 0 5% K B
FEA ) B, T R R R i ((gas produc-
tion, GP) , JF iV fiff 1A IE 4 /) UB—-7 %4 ( £ [H)
PR TH I E % BE R pH , SR )5 ) o vk R 3R 28 1k
K,

1.5 1BHRNERFE

W56 B BE 098 W, 1 © 45 FIRR Y
Je A (50 wm) 3 i, WA AT U S 19 B VRORE A
B R B e AT 65 THE 48 h FEE | LIHE
&40 T % Bt i fk % (dry matter digestibility,
DMD) .

R TG S2 2R 5D L 8k I 22 R W NH,-N
W B, A #R i 4 O Ob B 3 INESA-UV754N
(P

S8 Cotta 4517 Y 22 3 B 0035 40 B MCP, Jf:
Z: M8 GB/T 6432—94 |5 MCP ="

ffi 24818 7800A KA (£ H ) , 2 A
B oA I R #E J MEBE W R ( volatile fatty acid,
VFA) J 4t

24 h GP MR 45 HAL ATy 72, 56 R ) 05
B GP, AN .

Vx=VjP,;x0.068 004 084,

Krf v 39 TSR (mL) ; Vi N AR
HRLTF S 25 18] AR B (mL) ; P, o RI B R 48 A 3l
SR E T (kPa)

RIE A GP AT IE , I 2545 11 K %
i GP BRI Az GP,

1.6 HIEH

K SAS 8.0 # A4 o MIXED F2 ¢ it 47 XA
EHENHr, 25 1 B H Duncan [CiEE17 £ E
FLASE, VR A A A 40 55 ML A6 0k | S Ak il ) Ak B4
N, DA Ko WP 8 0K A S AR A i a8 BAE L, P<
0.058ERBE P<0.01 HEFHEFE,0.05<P<
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0.10 JyA7 1 = sl R IR 5

2 & R
21 BBEZFHNS KSR MEAES R M
DMD #1 GP BJ &0

¢ 3 I, @ AL 4T X DMD 1 GP A & 3 52
i ( P<0.05) . 1 41749 DMD 1 GP &5, B &5 T
C 4 (P<0.05) , MUP £ R X DMD #1 GP JC i
ERW(P>0.05) , S A5 U A8 02 A %
DMD Fl GP A4 i 3 58 HAEH] B A 48 5 10 &
#(P=0.085 .P=0.097)
22 MBBEEFNSSASEMNBASHMIT pH,
NH,-N iR B0 MCP 7= £

M1 3 A%, 454 pH 7F 6.38 ~6.44 2 [i], H
W C 4l pH f i, & ALM X pH A W (P<
0.05) ,1 41 pH # C 4 B EFEAL(P<0.05), &Afk
i 55 PG A6 R 4H A % pH 1 AS B A W (P<
0.05) , Hitb Lh LI 4145 C 4 8 & F& K (P<0.05) ,
WG A6 W0RE X pH TG i & % ( P>0.05)

%4 NH,-N ¥R JE7E 9.22 ~12.24 mg/dL Z [f],
ML A6 ORI NH,-N ¥R B (2 52 Wi ( P<0.05)
MBS A6 00k 5 ALl 4 A % NH,-N ¥ 5938 BAE
F 8% (P<0.05) , Hib M L %41 NH,-N ¥ % C
HIPFEBEM(P<0.05), %44 %, Hn Hl,Mh,
Mm Ml Lm LI £ NH,-N % FE# C 44 b 35 %
R (P<0.01) . S ALSH X NH,-N ¥k 5 JC i 25 5 i
(P>0.05) ,

MR A6 Ok AL AR 2 X MCP P B
i ( P<0.05) , MR A6 0k 5 S A4 40 4 % MCP 7=
R EAEH 8% (P<0.05), C 4 MCP =
AR, L Hi s, 5 C 4%, m Hh 41/ MCP
e ER E (P<0.05),M . h 1 Hm HI ,Mh,
Mm Ml . Lm . LI 41 MCP 7= & % 5 B4 55 (P<
0.01)
23 BMEEBANSSAGREMKASRMIT
VFA iR E 52 0

H 3R 3 AT, S AR A | T A URL AT R (TN
W2 R A% 2 R B 7 B2 ( TVEA) W A 3% 5% 1H
(P<0.05) , % T W& vk & R 2 TR/ TN R TG . 3% 5% W
(P>0.05) , MU LIRS @A 405 X 2R TR
M TVFA WS M2 BAER B % (P<0.05) , Horfl
HE) LR THIR T TVFA W A e, 58 C 415

FEE(P<0.05), 445 F,Mh Lh LI 41y
TVFAWRE: C 2 8 5 (P<0.05) , MUE 48
KX /R IR T R TVFA YR B 1 2 R/ TR iR 24
TC B E W (P>0.05)

RIS 1 S
3 BELZFNSSAGEMSAS RN
DMD #1 GP B4 0R

DMD #1 GP £ — & # b e B 7 3 P vt ie
YR R, W5 R B, DMD Fl GP £ & ¥ IE
P X Y Kk OB, W N 0. 003% ~
0.024% 1 S A 5 v 2 e e VLB A SR 1 W TR
24 h ) GP FIA LY B fif 5, A e 25 R 5 Z AH
i), AN[EHR R i S Ak 4l 25 42 % 7 DMD #1 GP, H:
W 1.33 mg/L 1IN AR 5 B 8, Hob 4556
4 e B, Yang S50 BF 58 & BL, % 400 B
800 mg/kegfii LR G W (& 51% S AL5H ) 1) 1R K 78
WeHh i 22 K B 24 h 5, LGP M R K £ 4
( NDF) FIR VE Uk % 4T 4 ( ADF) AL R 42 71 (3
TEM B TH AL RN AE X T BB IR Al Y
Xof 5 H ) B A U 2 T X T 2 A i T ) A R
ok N V&5 - S N7/ SR = ok e <
FERMR GRS T E A R e, T &
T LR YR B A AR Y R T ) e
ZL R4 B T30 ] R AE S L K AR
it 5 21 4 25 4 b 25 G, B AT A R R Y S
PE2B) T $2 B T DMD 1 GP, SR T, ik
YRR SN gL F] 0.4~ 1.0 mmol/kg A &
R I o 5w AR R &k R AL A b 24 h 8L GP I
DMD, 7£ 4317 P& #f i 38 & B S Ak 4l X AN [R) 21 4 e
fiff TR ) S0 S — B, 33X AT RE 5 AR RS P R R L
FGRAA TS A O, 5 AR Ak il o] % 7 B 1Y
P FR R ST

Narvaez %'/ 4278 0.8 mg/mL A% WLIP 4 7] [
R ARKR & 1% 48 h 1) GP, LavrencicZ: " & #10.250 ~
1.125 mg/mL A MU A6 0T 40 ] & B 24 h 5 B
DMD , X 7E A IR 50 o 4 o & 5 76 45 i R 41 &
H1,6.67 X 3.34 mg/L (1) MR A6 0k 5 504k 4l 4
G IEBH B AR Y DMD #l GP %4 42 T+
Bk B MGG AL WO 5 SR i A ] R A
#MEH, &AL X DMD 42 2 1 F AT 1% M0 Ae
UK T REAEAE AR SOR
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3.2 MBEEFNS S RMSAEERMT pH,
NH,-N iRk E 1 MCP 7= £ 501

AR 45 41 pH H 40 T IEH L FE 2 N, AT L
R E M AN AR ERD ) mE
VFA ¥ J¥ 02 52 Wi 15 37 W pH 1Y OG5 P & Al
Hi,1.Lh A1 LL4HAY pH & FRL, EE S5 EM0
VFA W B JEHIE QR BE 3 = 5 1R 1

NH,-N ¥ B 5 & o 25 o v 2 1 0T 5 i 1 5
RE P AR B AR 4 B R TR AR O iR Ak
WK B NH,-N 3R 5 50 ~ 80 mg/LM™
A 45 20 NH,-N iR B2 & THEFE [, eh
ISP AL ORI 2 ) (L M H 4H) 38 C HIg A
AN TR RS b T R, Hor L oM 4k B K, 3R]
A FH T ML 46 5l U A6 T B =5 IR R AR M A
PEES T 2R, B AR A 22 TG BH 1 o B 1 5 R
JE A R L i 1 AU A R DT A o TR
1o R W T P UG R T AR BT /D KR
TR o i R FRAIR T NH,-N W BP0 R4k
I & L, 0.8 mmol/kg 11 & Ak &l v] (A B 78
24 hJi B 0L T B A e D g 3 i DA
NH,-N by 32 282008 13 R A9 %50, ATt NH,-N ¥
JERRAR 27 AR K, 1.60 57 1.33 mg/L (1)
SRR B S I A B AR NH,-N ¥R B2 (%5, (1
5 P A OR 1) 20 B ) S RIS, LR R R
T U TR A B X SR B L R TR S
g i 20 A o TR BG4 B R BRI

AGRE 1, £ ER 4 MCP P74 C A R
[ P2 R b T, Horh MO B T, PERGE
PR PR A Y NHL,-N AR O BR i A= 0 A
AR 2 22— ML 6 R TT 8 3 i B A NHL,-N
(A BGEE R ARIE T MCP A BT &0TR 78 00 43 3%
AELS P27 T MCP 7 i, [ B, 25 S04k fili 5
SN MCP 7 5234 i 3 B, S AL Sl vT VEA ¥R
BT, AT Bk 36 BE /T4, AR B NH,-N TR
Z Ak MCP,, 7 A6 URL 55 S 10 4 20 5 8
i, [A] NH,-N & B2 22 Ak AR, 1.60 5% 1.33 mg/L &
A gl 55 MG A 0K 9 2 & XF MCP 7™t 45 - i 32
K, I T B A IR, X AT B R LI 7K R
T 1 NH,-N i B s i iy &I IR 2 DL S S Ak
i %o RU IR ) ] 6 1) 3 i T A Uk 5 SR Ak Bl
AT IEAA R,

33 BBEXFNSSAS R AS RN
VFA iR BRI 200
T A AR 0.003% ~ 0.024% 1) & A 4l 7T 41
1R R VLB IR B AR A K 24 h IS SR N TR AN
TVFA B E | X SARM 5 45 R — 3, AR
U N 1.33 meg/L BEALEi RS TR E oW N
B2 A1 TVFA ¥R, Lin' 76 A 41 32 38 50 v & B,
o) W S £l T 42 R AR ) NDF i ADF T4k %, 2
R E OB R 1 A, A HiRGE R, 0.4 ~
1.0 mmol/kg (i G A4l Xt & B 24 h 5 VFA ¥ I
Sk nT RE 5 R R W E 55 KRR R
HERZ Y AR A 5, & BRI 4 A R A o, Mh
Lh LI ZH TVFA ¥KJZ @ E 48T, X v] et 5 A AL 5h
PR T HERE A, 42 % DMD A XK,

4 & g

© WGP AL R AT B AR B NH,-N R B 32T+
MCP 7= 4t , LI B (6.67 mg/L) HURHc

@ AL AT MCP =4, 599 5 Bk 1k
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In vitro Study on Effects of Different Proportions of Hops Pellets and
Cerium Chloride and Its Combination on Rumen Fermentation

CHEN Panliang' LI Yan® CAO Yufeng"® LI Qiufeng"® GAO Yanxia'** LI Jianguo'*”
(1. College of Animal Science and Technology, Hebei Agricultural University, Baoding 071001, China; 2. College of
Veterinary Medicine, Hebei Agricultural University, Baoding 071001, China; 3. Embryo
Engineering and Technological Center of Cattle and Sheep of Hebei, Baoding 071001, China)

Abstract; The purpose of this experiment was to investigate the effects of different proportions of hops pellets
and cerium chloride and its combination on rumen fermentation through a in vitro study. The total mixed ration
(TMR) and rumen fluid of high-yield dairy cows were used as fermentation substrate and fermentation micro-
flora. A 4X%4 two-factor experiment design was adopted, the hops pellets were set 4 concentrations of blank
(0 mg/L), low (L, 3.34 mg/L), middle (M, 6.67 mg/L) and high (H, 10.00 mg/L) , respectively; the
cerium chloride were set 4 concentrations of blank (0 mg/L), low (1, 1.33 mg/L), middle ( m,
1.60 mg/L) and high (h, 1.87 mg/L) , respectively, to meet the hops pellets contents of dry matter fermen-
tation substrate were 0, 0.5, 1.0 and 1.5 g/kg, respectively; and the cerium chloride contents were 0, 0.20,
0.24 and 0.28 g/kg, respectively. According to different combinations of hops pellets and cerium chloride, 16
groups (5 replicates per group) were divided into C ( blank control) , 1, m, h, L, LI, Lm, Lh, M, MlI,
Mm, Mh ,H, Hl, Hm and Hh. Anaerobic fermentation was carried out for 24 h using the American ANKOM
RFS gas measurement system, and the pH, ammonia nitrogen ( NH,-N) concentration, microbial crude pro-
tein (MCP) vyield, dry matter digestibility (DMD ), gas production ( GP) and the concentrations of acetic
acid, propionic acid and total volatile fat acids ( TVFA) were detected when fermentation stopped. The results
showed as follows; 1) among the groups adding hops pellets alone, the NH,-N concentration in groups L and
M were significantly decreased than that in group C (P<0.05), the MCP yield in group M was significantly
increased than that in group C ( P<0.05). 2) Among the groups adding cerium chloride alone, the MCP yield
in groups 1, m and h was significantly increased than that in group C (P<0.05 or P<0.01), the DMD, GP
and concentrations of acetic acid, propionic acid and TVFA in group 1 were significantly increased than those in
group C (P<0.05). 3) The combination of hops pellets and cerium chloride had significant interactive effects
on the NH,-N, acetic acid, propionic acid and TVFA concentrations and MCP yield ( P<0.05). The NH,-N
concentration in all groups except groups Hh and Lh was significantly decreased that in group C (P<0.01),
and that in groups HI and LI was lower; the MCP yield in all groups except group Lh was significantly in-
creased that in group C ( P<0.05 or (P<0.01), and that in groups Lm, L1, Ml was higher; and the TVFA
concentration in groups Mh, Lh and LI was significantly increased that in group C ( P<0.05). According to the
comprehensive analysis of each index, groups M, I and LI are the optimal group among hops pellets and ceri-
um chloride alone and its combination groups, the rumen fermentation performance effect can be improved in
the order of group LI> group 1> group M. [ Chinese Journal of Animal Nutrition, 2019, 31(9) :4200-4207 ]
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