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W 56 d B EAESRIFR AR XS5 AR, SR AW .5 CON 41481k | LAB 424 LAB+CE 41 pH

YR FBRIK(P<0.05), m & XRBEHULBARASRA
kA A T A 2 34 CON A 2 % %18 (P<
5 CON At &KX Ib 20 % Bk P R AF K MR b
A FHEEHZH(P<0.05), ALAB+CE 41k 3 % %, % LAB 214 LAB+
WL, & LAB 2 CE 344

| %%, LAB+CE 4P Mok i ¢F 4 B b
0.05), M EE KA ET 2 FRSH(P<0.05),
R LB AT R
CE A LB/ AR % %18 (P<0.05) ,
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B e RS EERSK R, R
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B LB R BT SRME/KEL S (KT
80% ) , Kl 7 75 I A W I 5 6 L 5 — 26 W) it
(DM) & &5 m AR H AUEDEHE A, UK 40 &
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i FI B B VR I Y NHL,-N 7 o 38 5 7K 0 P e /K
LG (WSC) Fr i, DT 4 i He & I i i, &1 4
F 1 (cellulose, CE ) J&—Fl &2 5 ilf , AT 14 10 & e Ak
(LI B, o LAB Pl Zm 4 L4, in ik pH [#
i, N — 2 $ i I A e R, REE &
PRAE T TRERY 75 0 v 78 0 27 4 % Wl K 58 W it AR
2 Tt 24 B A AR I e 4 £F 4 ( NDF) Rl M 1 i £F
Yk ( ADF) f i, $2 A i 2B it 08 1 el el 3 75
R WG T, Wang S R B RIEH S 5 4tk
FORIRAH AT AR R 80, 48 = ki
i JoE A AR E T

SR, HETA & LAB 5 CE W4l A W inxf SR
HT ML TR A& e & 53 114 52 i) i A5 41208, 75 OF — 20
e, Mk, ARXEPEY T LAB A1 CE %Xt SR
5 ML IRA 75k B o T B ARS8 B Kk IR 1 1Y
S, LAY R SR AT ML )4 BEAR) FH 4R 4 B8 K B
AR SR

1 #MR5FZE
1.1 BFERAMERAMERRE
111 Ak

TR ECRE 356 B 1 SR A ML 341 [ 1 R 35
R ARAF, BEFLBEN . i ALK K
R AN EFM TR, CE.10 000 U/g, 1
T RS AE B AR A FRA ]
1.1.2  FHI ek

¥ SC 5 ML #% Ll /e 3635 7 HIR & 395, LA
ik 5 Ry LAy, P E KN 65% , IRE IR E 4 4
2H, 4% 5 K %t BR 4H (CON 4H) \LAB 4 . CE 4 X
LAB+CE 41,541 3 ~#E%& , Hf LAB fil CE #&n
A 1x10° CFU/g #1100 U/g, #5419 45 i
TN 7643 Vs R AE 10 mL ZE 48 /K v, Bl S P 1R
W 25 #3076 2 kg IR & F I |, CON 4 H i i
10 mLZEMRK , IRBEE BB R 048
(40 cmx50 cm) I E M HAE B OPL% E, &
T=EiE(28+3) CTF #1788 HAHFN AR,
1.2 Hmath
1.2.1 AW

R 58 I BB A i SR T AR T B0 X TR
BH R R AT A B B, BURE
10 gt A 90 mL K 18 A= B R /K gk A7 4 e,
WO BORFE RN O DMEREE (1071 ~107") , I ik
W3 A d5 3 A B A A5tk A7 A0 TR RE Y T B IR

YBOAS [ e B2 O BE TR 100 L 7E MRS 35t JJig 3% 77 Ak
ML AT (VRB) BER 3G 97 5 L3510 10, 48
JE B TIRER 6% 30 CIEIRKEFE 48 h J5 1T
LAB 114k, 5 LR $4E 73k — 2, 43 5 o &
P25 375k (Rose Bengal agar) Al PDA i if 55 %
BRI G TR R RN R T T A (E 28 C RIS
72 h) .
1.2.2 KPS BT

B 20 g #F 5 CE T 180 mL ZE 18 K h Ay 3
1 min, £ 4 Z2 M08, IR E T ERIFE4 CT
PRAFIE R, ARG 2 PR 4R g, T 45 08 Y 7 B
JHl Sartorius PB—10 %! pH Il 22 {0 5 pH, UK TE
4 C,12 000xg s T & 0> 10 min, B E I W
0.22 pmPE R UE G , FH 0 880 835 {1 ( Waters—
600, H &) #EAT 7L (LA) il RHAHE
AL (B GC-2010, H &) 43 Hr g W vh & W2
(AA) & iE, NH,-N & ik HIRE - IE RN L
kAT
1.2.3 A5 50 Hr

BB B RE B T 65 CHEAS B T4 48 h, R
J& FHAF B AL OF BE 5L 1 mm 0 W, MR 3R AOAC
(1990) Fh¥E AR M7k, 2 A& DM & &, 115
TH 5T [E i %2 (DMR) . i F 8L G E &Y ( Foss,
2300 [ 3h4r A, Hi i) 0z A SR 8 F1 ST (CP)
SR M Van Soest T RGIR MY T, R
FHET 485y Hr 4L ( ANKOM ) il 72 ¥ NDF 1 ADF
i, WSC &R 3,5- LK IRt (0 1k
PEATIET 45 (Ca) A (P) & 5012 % M bR
FrifE ISO 27085—2009 ( 1 4 R 47 5 ) Fil GOST R
50852—1996 ( BEAUEHTR b @7k ) SEATI0 % .
1.3 LB

FREL 0.5 g FERICAZ 105 CHET 2 h fHE 5
(1) F75 (AUt IE 77 24k BHE AT BR A 7] ) g 4% rh I ik
RO, RIGFER LR MRET, A 3 k3G Kk At
S BB W A 08 B WSO T R T R (R
B AR AR 2B B 78 35 K- L 1), T A [ 5 56
FUEANS BT E R EAT 39 CFIREAR
17, HRHE Menke %517 f) 5 T8 Fic 1 28 o s 8, T4
T A — A ALK (CO, ) 8 A B il 4 1 28 v il b B
BRI E LGB, LW ZE PR — T
39 TR, Bl JE K22 bl 5088 B WA 2:1 1)
L BNR A 2450, Bl & BEW ., 26 A HE i i g 4%
55 30 mL & BB N I 2t 5 19 IO v 38 A
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CO, Jafvr B , 16 3 R PR A0 40 i AR
s WM, A % & (Cerabar T
PMPI131) il Alltech 2 ) ic 5% & Ge AH % 42, DL HEHff
ISR, KMEMAE 39 C &M SR F
48 h, HBAHEM 5 M EEIFRE 3 =1, IFE
0.2.4.8.12.16.24 36 Fll 48 h B} ic 5% /= S 5MH
A R WA ol s, 7 BT pH il 4S5 e e
pH, B J5 B 20 mL & BEWCF- 34702 T 2 4~ 15 mL
BB, I BN A 2 mL 25% R B R , 7843
RAJEE T-20 CRAF, HZE M T &M iR
( VFA) Fil NH,-N &m0 , W E 7 ik 5 Lk ik
TS AR A K AS R S ST B e e 2 e e R
HOCIR , B & T HFE N HET (105 € ,4 h) 5 E
Je BRE I 4 5 [
1.4 FEEEMFESSHITE

a3 Sl i /NS (1

GP.=(V=V,)/W,

K. GP ARIRIN G FEASTE ¢ B [a] LA 2R
i (mL/g) 3V, MRS FEATE ¢ B (0] By < i
(mL/g);V, A ¢ WA BEZS (7758 (mLl/g) s W o
REERPIMTR(2) .

AR B HUR PG Orskov 25200 3R R 7R S R
.

GP=a+b(1-exp™™),

K. Gp RoR ¢ B ] g0 Bt - R i
(mL/g) ;a R RE =S4 (mL/g) ;b KR
AR (mL/g) 5¢ Kan P H (mL/h)
1.5 HIELAEBESEITHHT

B s >k FH SAS F A 41 ( Version 9.4) H1 AY
GLM RFF 155081, R F Turkey’ s 1 & 3 T K
¥, Hd P<0.05 #FREFEE,

2 ZER5H5
2.1 BWERMLFAEM

mz 2 frx, SR 5 ML iy DM & & 2 % 4
16.52%#1 89.32% , H. pH ¥J KT 6.0, SC ' NDF
Fil ADF & & #5 F ML, {H WSC & 281K, LN
2.5%, SR "PRINF] LAB FlEELE 1 B 7% 500 ik
2.31 F1 2.54 1g(CFU/g) ,fH R K I 3| % &, ML
R WORT B BE RO VR B4 O k2017 M
4.47 1g(CFU/g) ,Tfi SR Fl ML H K Ji7 1 7 B 7% &

PHE T HM 7K [ <2.00 1g(CFU/g) 1.

®1 EfiARAMRERKE(TORER)
Table 1 Composition and nutrient levels of the

basal diet ( DM basis) %

i H Items
JEUB} Ingredients

% & Content

E K Corn 13.20
% %k Wheat bran 3.78
W% Molasses 0.99
T Soybean meal 3.16
FAH T <
Distillers dried grains with solubles

HE¥FHI Cottonseed meal 2.05
FRLFYEREL Comn gluten feed 7.42
ERIEZER Corn germ meal 4.51
TR} Premix " 0.49
FEKFHI Corn silage 15.70
“E¥E Leymus chinensis 42.98
A1 Total 100.00
#FEKF Nutrient levels®

WFLFRE NE,/ (MI/kg) 5.44
L& H B CP 14.30
Hr PR Pk 5 £F 4 NDF 49.20
TR VEVE U 4T 4t ADF 3.05
5 Ca 0.60
WP 0.40

1) H T HIRES A One kg premix contained the fol-
lowing:Co 11 mg, Cu 577 mg, Fe 4 858 mg,I 51 mg, Mn
1 806 mg,Se 13 mg, Zn 1 694 mg, VA 115 240 TU, VD
46 100 IU, VE 576 1U,,

2) WFLERE R TS Al o SE{E . NE, was a

[19

calculated value!'” , while the others were measured value.

2.2 BEPEBMLZER S S

M3 Al A, 5 CON 4tk ,CE 415 LAB+
CE 4] DM & & . F 2% (P<0.05) , 15 LAB 4
MR # 25 (P>0.05), LAB #4 CE 4
LAB+CE %41 CP % %8 CON 4043 42 %5 16.45% .
11.30% .19.60% ( P<0.05) , 5 CON Z#HL, %k
¥4 ADF &% & % N (P<0.05), H CE 41 f1
LAB+CE 4] NDF & & i % %X (P<0.05), {0
LAB 41 NDF & it JC it % 2 b (P>0.05) , A,
FARK 4 W] WSC i 2 FIF AR (P>0.05),
{35 CON 4 WS FAAR
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Table 2 Nutrient composition and microbial community number of SR and ML before mixed silage (DM basis)

I H Items

& Soybean residue It Mulberry leaf

I N Nutrient composition/ %
T4 5 DM

KL H BT CP

H b VR 4T 4 NDF

PR PRV £ 4 ADF

KB AR KA G WSC

pH

T M EE Y% ZL Microbial community number/ [ 1g( CFU/g) ]
FLIRTE LAB

AT # CB

%A Molds

B2 RE T Yeast

16.52 89.32
12.53 15.63
56.12 33.27
30.25 27.83
2.50 13.85
6.62 6.53
2.31 <2.00
<2.00 <2.00
ND 2.17
2.54 4.47

ND F£ N AKH . T#[F ., ND mean not detected. The same as below.

&3 LAB# CE 3 SR 5 ML BRI Z R 409800 (T4 RERM)

Table 3 Effects of compound lactic acid bacteria and cellulase on chemical composition of mixed silage of

soybean residue and mulberry leaves ( DM basis)

%

Wi H #1% Groups PA{H
SEM

Items CON LAB CE LAB+CE P-value
TH 5t DM 33.56° 33.98® 35.85" 34.58" 0.47 <0.01
M AT CP 13.01° 15.15° 14.48° 15.56° 0.43 <0.01
FRE PR £ 4E NDF 41.54* 42.15° 33.14° 32.84° 1.31 <0.01
FRMEVE T 4t ADF 33.16" 33.07° 21.98° 22.11° 0.77 <0.01
KEHEMR KB WSC 0.72 0.66 0.70 0.67 0.13 0.08

[T 8 R AR AN R 7 B 7R 28 5 .35 (P<0.05) o FR T,

Values with different letter superscripts within the same row differ significantly ( P<0.05). The same as below.

2.3 FWEEABEBRRSHT

% 4 WA, 5 CON 44 [k, LAB+CE 41+
Wy 5 AR 4 (P<0.05) , 1 LAB 41l CE
AT & 22 5 (P>0.05) , &1l 4 pH ¥4
CON 41 ' # [ (P<0.05) , Hoth LAB+CE 4 ik
F A%, LAB 41 F1 LAB+CE 21 2 i 2 5 A~ i &
(P>0.05), 5 CON 4, LAB 4 fill LAB+CE
20 NH,-N & 8 8 F % (P<0.05) , 5 CON 4
FEE, #5300 4 FLRR 7 535 0 35 48 55 (P<0.05) , HL
LAB+CE Hih 3, 5l oM & il i
T CON 4 (P<0.05) , H. LAB+CE 4 iAF|f .
24 BEABRMEDBEETH

H % 5 Al A1, RIS CON 4 \LAB 4 .CE 41,
LAB+CE 411 LAB 755073514 7.33.8.02,7.98
F18.75 1g(CFU/g) . KW HF 1A 1A ¥ %4 % CON 41

 2.21 1g( CFU/g) Ab, Hi 4 45 241 #5548 F A 7K S
[<2.00 1g(CFU/g) |, Wbk IE 7% BOE & il 24
H PR T A6 I K F [ <2.00 1g (CFU/g) ], B 1
CON £ H ¥ {4 & 3.04 1g( CFU/g) , LAB 41 Fll
LAB+CE #H ¥y K 2] 2 1%, H CON 4 #1 CE 4
B T A TR AR T AR I 7KK [ <2.00 1g(CFU/g) |
2.5 LAB #1 CE X SR 5 ML B " {f b % B
FRERN

& 5 AT, Bl & I ) [R) JE 4 4% 4l = R e 1
2 ETHE#. 5 CON HAHL, K 2 h if LAB
S B ETHE (P<0.05) , 1 HAh 2 I W #5725
(P>0.05), K4 h 5, &5l d K
CON 4755, H LAB+CE £ 775 4 15 4% I 1] 5 84
WEEHT CON 4 (P<0.05), 5 CON 4L, 4
T 2H PR A TS 0 7 AE () R R R T 0
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PR (b) ¥4 CON 4H W # i (P<0.05), H H LAB+CE 41 #x 5., 4N, LAB 41 Hl CE 404 %4
LAB+CE 4iA %), BR CE b, HAh 40840 P2 E & (¢) % CON 41 g #F &K (P<0.05) ,{H
WAE =S (a+b) ¥ B E & F CON 41 ( P<0.05) , LAB+CE 41t 2 & 221k ( P>0.05)

&4 LAB CE X} SR § ML B % B & [T % 0
Table 4 Effects of compound lactic acid bacteria and cellulase on fermentation quality of mixed silage of

soybean residue and mulberry leaves

i H 2151 Groups P
SEM

Items CON LAB CE LAB+CE P-value
F#y i % DMR/ % 94.51% 94.10° 96.65™ 97.58" 1.59 <0.01
pH 3.81° 3.79¢ 3.92° 3.78° 0.02 <0.01
AASA NH,-N/(mmol/L) 7.82° 5.83" 6.93" 5.39¢ 0.01 <0.01
FLM2 Lactic acid/( mmol/L) 2.97¢ 4.01° 3.75° 4.12¢ 0.26 <0.01
Z TR Acetic acid/( mmol/L) 1.40° 1.64° 1.51° 1.69° 0.25 <0.01

#£5 LABFICE X SR 5 ML BB EME ERMN

Table 5 Effects of compound lactic acid bacteria and cellulase on microbial community of mixed silage of

soybean residue and mulberry leaves 1lg(CFU/g)
WA 215 Groups Pt
SEM

Items CON LAB CE LAB+CE P-value
FLRH LAB 7.33¢ 8.02° 7.98° 8.75" 0.04 <0.01
JaFFE CB 2.21 <2.00 <2.00 <2.00 - -

£ # Molds <2.00 ND <2.00 ND - -

B HF A Yeast 3.04 <2.00 <2.00 <2.00 - -

%6 LAB# CEX SR5 ML EFH=SERFSSHNEIN
Table 6 Effects of compound lactic acid bacteria and cellulase on gas production and parameters of

mixed silage of soybean residue and mulberry leaves

=] #H 5] Groups P 1
SEM
Items CON LAB CE LAB+CE P-value
72X 1= Gas production/( mL/g)
2 h 13.12° 14.15° 13.26" 14.38° 1.18 0.01
4 h 19.96* 21.77° 20.90™ 22.82° 3.36 <0.01
8h 50.91° 52.63° 51.97° 54.97° 3.47 <0.01
12 h 60.33° 63.03° 61.94" 64.30° 2.59 <0.01
24 h 91.57° 93.26° 94.97* 98.23* 2.85 <0.01
36 h 118.90¢ 125.16" 121.81° 139.93° 2.77 <0.01
48 h 136.15¢ 141.62° 138.31° 147.77° 2.60 <0.01
723 3% Gas parameters
a/(mL/g) 1.14¢ 1.69° 1.62° 1.82° 0.27 0.01
b/(mL/g) 157.63¢ 165.57° 158.10" 179.43° 1.91 <0.01
a+b/(mL/g) 158.67" 167.18¢ 155.62° 181.91° 2.06 <0.01
¢/(mL/h) 0.04™ 0.04° 0.04° 0.05° 0.03 <0.01

a: PR 3 b A8 s atb IR U s o0 PR
a: gas production of the rapid fermentation fraction; b gas production of the slow fermentation fraction; a+b. potentially gas

production; c; the rate of gas production.
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2.6 LAB #1 CE X SR 5 ML ;B 5ME B & B
SH R

3 7 A%, LAB 4 Ml CE H K H 1R .
PRI T TR & Rk 4% CON 41 .37+ (P<0.05) |
B A& ) 22 5 A8 i35 (P>0.05) . 5 CON ZHAH

Lo, 23080 20 & T i v R R PR DT IR R 3
P25 (P<0.05) , H LAB+CE 4/ i i i . & ik
41 2R/ TR ¥ CON 4 & E R (P<0.05) , H.
LAB 41k AL,

#&7 LABF1CE Xt SR 5§ ML Bl {EsMEB & B0 200

Table 7 Effects of compound lactic acid bacteria and cellulase on rumen fermentation characteristics in vitro of

mixed silage of soybean residue and mulberry leaves

i H 2H %] Groups Pt
SEM

Items CON LAB CE LAB+CE P-value
pH 6.72° 6.68" 6.60" 6.56" 0.02 <0.01
B R R I ER TVFA/ ( mmol/L) 46.83" 55.13" 53.03° 56.51" 0.01 <0.01
2% AA/(mmol/L) 33.51° 38.00° 37.22° 38.64° 0.73 0.02
N#2 PA/(mmol/L) 10.93° 13.71° 12.65® 14.13° 0.79 <0.01
TH BA/(mmol/L) 2.44° 3.43" 3.10™ 3.61° 0.13 0.01
LTR/TNIR AA/PA 3.06 2.77° 2.94¢ 2.73° 0.05 0.02

RIS i .
3.1 LAB #1 CE ¥ SR 5 ML B " {7 # i =
20 R B9 5 M

AR5 T LAB 41 Fl LAB+CE 41 DM & 21
¥ CON 4 i & F+m, IR Al RE /& i T LAB 7E 1R
TP FE P RE AR T 2 W LR , T T 3 pH PR %
5, IRIAS B A A o A K SR/ DM e Y
FAX B2 WSC 7 2 #48 CON 41 R#AI%, I K 1l
JEH T LAB 7EIRIV A b S HAE R =W
WSC, T fE #f LAB P A= 4 5 258, o ifi 2 F
eI 4 Mt O e e o Tl ] S = AR 1 Ga .7
il 77 RE A% B 25 PR AR A 5T 5 I rh WSC & i, S A
FY4E R — 3 NDF H1 ADF 2 J W45 B} v 2F 4 i
EIFREZESE bR, T ADF 75 sh 4 14 Py AR E 7
W, it L ADF & f8 8 A%, 16 R U & % ot o
ks 2 AR % o, LAB+CE 41 NDF #1 ADF
Frim i CON 4 E WAL, —Jrmnl fe& T CE
BINAEHE T SR A ML IR Hr £F 2 1 B A S —
1 AT et T LAB 7EIR I A& e 3k B2 v 25 B A e
KAL)= CO,, NI T AT 4 & 3 FR AR, X
5t R0 25 B AT . Rl Mu SR
CE 5 LAB IR ANt mK 4 Wi Mg iR & H
WAk 2% A3 A B R VR A AR e e A T
—WINLAB, VL L4532 LAB F1 CE %N
AEASHE L SR I ML IR I A FR M 18

3.2 LAB # CE *f SR 5 ML & ™ {7 £l & B
an J5 Y 2

TEVR I A T ik F v AR TR S5 A BT A W | A7
TESg LAB A K 2 T4, i3 &
Tz S £ 1 B Al 2, DT S 3R 1 O R A A NHL,-N
PR R AR R S SRR R AR H, LAB+CE
2] NH,-N 77 84 CON 4 & 3 FRAI%, JE K v] e 2 U
i CE RS 2T 4 W fif S WSC, M1 LAB K
SRt Fe R E SR o, A LR 7 AR 2R A R AR
FSEA R e IR R p A K, BeAh, A BF
579 LAB 41 .CE 4 #1 LAB+CE 4H ¥4 2}y k46 i) 3|
TRRABIES T X — &%,

pH VP IV & W 1 i 4 IR ) f B AR bR,
AL B e F I DM, Ak 2% 1 4 A I R 4
Nishino 25> #f 5% & LR I LAB W] i 2 R AR 42 TR
A HRRE W pH, DA w5y H: A& 19 5 5t R A7 SRR
EE, AR &R 56 4 18] pH KT 4.00, IR
AT RS2 420 LAB 340 1 90 46 2L IR b £l , AT
Pt 7L R 7= 4B, oF i S 3 pH R ™, Zhang
S5 2 SRR WS 0 s LT T B A0 AR A
FHIH pH , X SAHF 5T 45 ML, [T, Lin 400
PEAR T 3 0 300 % 42 VR & B R IE & 1 T Y 5
], & B 0T s L AT R RN 2T 4E R Y 2R A H
WE P FLER S EA S 3.8% (DM) , X 54K 56
U LAB Fil CE RV ™ A i LR & & (4.12%
DM) #f ¥f. Nishino %" 78 /K 40 & & % &
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(85.5% ) 1) K FE T I A Ak v O 458 3] 4 v 1) PR %
(5.64 g¢/kg DM) , H5IEAE, REF5EH 3 Nk
M MR o AR, PP 2= AT REJE R TR
T Ak e A 20 TR R VR Ok B SR I A EE L A B R Bk
JEORE LA B A P R S R BT S SR, B D
Ivi) B0 3 ) R TR Y 2 T o IO 1 ML B S A 1 0 — 2B

— ok 156, 2 A T L 1 I ARDEL i A B
FIHH F Bt 25 78 75 4R R L A Bk A= 9 Bk Fn b
WM TR IR I AR TR IR LAB Y
HIEEZE D IAF] 1x10° CFU/g™™ . SR T, 76 J5 K
HIIRZE#] SR 19 LAB 7% 20K 2.3 1g(CFU/g)
ML f LAB W% 5K T 2.00 1g(CFU/g) , HA R
T2 W B e i, X R RE R R R TR BT, R ARIE
TRk P e & e IE A FH A A K 7
T AR A T I L B B, T A A i A S ]
U LAB 5%, CE, #25 LAB & BEAE 1, (i H & S
YR,
3.3 LAB #1 CE X SR 5§ ML Bl 5ME S % B
H R T

TR 2098 B A W) R B I 1 SR R TP IR
TP ] PR B 0 T AR bR, DR DR IR IS R R
BRI R IEAES ) ARG R R
W], LAB+CE Z{&4h ™S i 800 M4 35 T, 1
B LAB F1 CE I HA7 #& = SR F1l ML IR IV {4 4h
B R B 1, — Ok UL, FRE 9 N A B
JEPRIETE B DI REIE F B A T pH ) R Jz B
S B N IRBE R R AR, Y pH AFEIEH Y N
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Effects of Adding Lactic Acid Bacteria and Cellulase on Quality of Mixed
Silage of Soybean Residue and Mulberry Leaves and Rumen
Fermentation Characteristics In Vitro

ZHAO Chao MA Guangming LYU Jingyi JIANG Xin ZHANG Yonggen "
(College of Animal Science and Technology, Northeast Agricultural University, Harbin 150030, China)

Abstract : This study aimed to explore the effects of addition of lactic acid bacteria (LAB) and cellulase ( CE)
on silage quality and in vifro rumen fermentation characteristics of mixed silage of soybean residue ( SR) and
mulberry leaves (ML). The experiment was designed by a single factor experiment. Four groups were set,
namely, control group ( CON group), LAB group, CE group, and LAB+CE group. The amount of lactic acid
bacteria added was 1x10° CFU/g, and the amount of cellulase added was 100 U/g. After 56 days of mixed
storage, the routine chemical composition, fermentation quality, in vitro gas production and rumen fermenta-
tion were measured. The results showed that the pH of both LAB and CE groups was significantly lower than
that of the CON group ( P<0.05), while the contents of lactic acid and ammonia nitrogen of each treatment
groups were significantly higher than those of the CON group, and reached the highest level in LAB +CE
group. Compared with CON group, the contents of neutral detergent fiber, acid detergent fiber and dry matter
of LAB+CE group were significantly decreased ( P<0.05), while the crude protein content was significantly
increased ( P<0.05). Compared with the CON group, the contents of total volatile fatty acid (TVFA) , acetic
acid (AA) , propionic acid (PA) and butyric acid (BA) of each treatment group were significantly increased
(P<0.05) after 48 h in vitro fermentation, and reached the highest level in the LAB+CE group. The ratio of
acetic acid to propionic acid was decreased significantly after adding LAB or CE ( P<0.05). The results show
that adding LAB or CE to SR and ML in mixed storage can effectively improve the quality of mixed storage
and in vitro rumen digestibility, and the mixed addition of LAB and CE has a better effect.[ Chinese Journal
of Animal Nutrition, 2021, 33(4) :2168-2177 |
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