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Cao 210 3R 8, 5 XF MR 4 4 W, Lactobacillus
plantarum Chikuso-1 Xt PR3 W45 R pH FRAK, FL
R o T T R R, S K AR
RS I 80 3 95 i ey, AT O S T Y R
T e it T, 4 HOE RN (A, M T A FLIR I
PR Z 0 R B, LR & B R S 4 3 S
s, AR —Fhag (a4 i K AR R 81z
i, Al 25 HRIE AR A R E I B b
% AT LAREAIR pH, /0 T 9 B4t 2%, 38 hin 2L 2 7K
WYKL A A R, R RS R R, TR
IR T DL v T v R T A T A T R I
i, TEATEERCRE T I T pH 8, I A ER
O3 EAFAE R ) 3 T8 BN B 0 4 PR A T R
THAE T I JEORE Ap i 22 4301 TR A fa] TR o I
pH, 0] e SR A 0 W T P 2 57 0 R
FHRINE EREE, RGBS R A, R
TNTCHLER 7] B2 w55 3 I R FS F J  b Jot Rl A& Sk
YR S, 0D R e A i, WP R AR GE
HAE T IC LR , vl LU 3 A 9
WOgE W R R

ARG R /INAASE A i, DA 0y SRR A
FEFLIR A HEE  TCHLER R A T I R vt = 7
T ARDRLE % A O A R T A B RSN B T
JTUH 2R AR B 5 ), R D0 JoT = 9 I R A A e 4R
HEFIR AT

1 #MR5F=E
1.1 iR

A5 T FH 2 5 0 AL 45 b oy PR YT AR R R T
KRE EHAEE 1~2 em, Ko S ETHE N
60% ; ¥ WU N8 - LR 1 1 77 ( Lactobacillus plan-
tarum Chikuso-1) , H H AKEAF 5T $2 4t | 1% o 202y
9 10° CFU/ g Wl 8 .l WA L 7 B2 A PR | 2 41E
SOWE (R R R A =40% , BB (°BE) =
33.333; JLHLER : i 1 mol/L H,SO, F12 mol/L HCI
DMATRLE 4:1 1A M BIR G2 .
1.2 iKWigit

R FH B 58 A B AL T, 78 F B IV R
BSANAEL ) TEEIN(C 4L, ME R REAL) 2) B
J10.000 25% FLI2 # (LAB 2H) ;3) I 4% Wi %
(M 41);4) WM 4% LHLER (1A 41);5) i
0.000 25% 7L 1 +4% B % (LAB+M 41) , H I
NIIB DRI IR = SR o 3 A 5 B LN - e

ANEE A EEFERIMANRA 2 A 16 cmx
25 cmB LIRS (B4R 200 g) T E S B E, FiR
TERAF 120 d J5 T EERE AT,
1.3 MNEERMT X
1.3.1 JE M

TF B 5 % A R I RR R B R R
M B AR AR IR T, FUERRES B SO 17]
1.3.2 KSR

FRICL0 g - F 35 R, A 90 mL 281K
F15 )5 %% ( BAGMIXER® 400, H 4) 14T 90 s,
LU AL g, JEWOH T E pH S A MR AES A
i, pH [ IR pH 1 ( FG2-FK B!, | ¥ #f
e —FC R 2 BR A | W . JERAE R R T
WAL 0.22 pum U8B 28 A 3% 43 A A0 2 A HL
12 , 49 4% FL R (lactic acid, LA) . £ & ( acetic acid,
AA) TN 2 ( propionic acid, PA) Fl T & ( brutyric
acid, BA) &, 4 M 45 . (415 Shodex RS—Pak
KC-811; # & 60 C; & M #%, Jasco UV -2070,
450 nm; P& B W & 3 mmol/L HCIO,, i #
1.0 mL/min ;X5 & 0.2 mmol/L V& Bf & & i % +
8 mmol/L Na,HPO, + 2 mmol/L NaOH, Jii #
1.0 mL/min"" SR FH AR} — SR B LE (235 1
ERASAE =, RAYIRER LN S/ g =E",
HITHASE/ BA,
1.3.3 AW Stk

FRIC10 g FEF AR, 5 90 mL ZE 18 /K IR
St uE  FEC BRI o FHZ8 TR = O
107 LM R B 2] 107° & . FLMR IR A MRS
PV KE 95k (30 CIR &, 48 h) , % 14 1 F R H
Clostridia Count Agar 7783 (30 CR4,48 h) , &
I Ml 1% £ 5§ & F Potato Dextrose Agar 5 F7 %t
(30 C,48 h) , I %01 41 & A28 F60FF 7 >R Nutri-
ent Agar }iF2 5 (30 C,48 h) , KIHFT 1 K FH Blue
Light Broth }53£3 (30 C,48 h) 538 )5 , R FHFAH
PRITE VHEI0E 1T 0345 TR 95 B8k, T 0 o 7 S R o
BRI V5 T 1 BRLAE 1) X6 AR R [1g(CFU/g FM) 172
JIT 85 35 3 35 th 5 S 0 AR A BR s w4
1.3.4 {KIMEE KRS

FH 2 200 BB I AR R O 3R 1R 1R
i 32.0 kg) 1E 9 B WAL A, RMIE R 2 (A
FEFRARUEY (NY/T 816—2004) , 5K 0600 Fl
18:00 Zr R 1 W, A ARPOK™ WS 2 h &
o E S U B, A4 2 kS, DR TR B A
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BUR A ARV, BR AR MIERGE A co, K
&, LL 14 R FR L 5 McDougal 2% #h# (pH 6.8)
BB B B 2% i, SR 58 50 mL 99 B 28 il
R %) 128 mL AU H 0.5 g SFHUH I ARRHEE §h A9 Il
B A CO, AMHE R AR, T HEAR 2%
FER 5 K I O % B 5 TR R 55 IR 5 4R K
(39 C,100 r/min) 535 48 h J5 , M & pH =< & .
R/ E N SNV L NE Y S S-S Sl Ry AU )
FEX AR BT IR S AR 58 R E LR R

Rt
1.3.5 EIRMIr &
TR A 1) S T e A Sl S X

(65 C,48 h) M EHEH )5 , BiEH L 2 mm i 5
B RS . K AOAC(1990) " ) 934.01 .
976.05.920.39 il 942.05 J7 ¥, 43 H1 T 9 it (dry
matter, DM) # %5 F i ( crude protein, CP) AH ARG

(ether extract, EE) MM JK 7+ (Ash) &% &, S
Van Soest 45" 1Y 7 %, 4 B R VR I 4T 2 (neu-
tral detergent fiber, NDF ) FIR 4 76 14 £4F 4 (acid de-
tergent fiber, ADF) 1% i |
1.4 HESWESIT

0 B0 K H Excel 2010 158 5% 3 j5 | ffi
JH SAS 9.4 #E47 )5 2530, I Tukey AT £ &
Heds, 22 5 B PEK N P<0.05,

2 #ER595W
21 FEBFFAEARKMNBEERR

HHZE 1 AT, X FRZH 1Y o B O AnDRL DL B A
0k AU TINGRI2 35 o B a5 45 AN IR 4 1) =
FEFT IR L G R ZH A R R TR 5 A 4 R R I
TRk A Ay o SR R RN RS T R

x1 FEFPAMHNBRERR

Table 1 Sensory quality of Leymus chinensis silage
gE| 2H 5] Groups
Items C LAB M IA LAB+M
KW Odor FHER IR WIRIR LS TRIR IR IS
B {5, Color PRk B AD, gt B, B AL,
JEi ML Texture FH AT FHIBEART  FRREART FHIEBEAFET R IBEAET
F7F Mildew Jc g Jc 7 JC

22 BEMAFEFEREZAEFALEETINEMNESR
BaEE

t% 2 a0, 5 B = 719 AT DM, CP,
EE NDF  ADF  Ash & & 43 %4 34.10% .7.90% .
2.23% .66.16% .29.95% 1 6.99% , ¥ INAS[F]FH I
WIMF AT HEN )G, MAL FLAB+M 4] () DM %

HREETX A (P<0.05) ;1A I CP &7 T
FE T HAL A 2H ( P<0.05) ;LAB+M 41 1% NDF 7
AR T H A A 2 (P<0.05) 5 & U8 N5 20 1
ADF & i E K T X 41 (P<0.05) 5 45 41 7]
EE il Ash 5 0 # 22 5% ( P>0.05)

®2 BRNFERAEZTRLETENEHERESSE

Table 2 Nutrient contents of Leymus chinensis before silage and after silage with different treatments

W H H IR 2151 Groups SEM P1H

Items Before silage C LAB M 1A LAB+M P-value
T¥) 5t DM/ %FM 34.10° 46.01° 45.84° 47.43° 45.55" 47.97*  0.166 <0.000 1
HLZE H i CP/% DM 7.90° 7.26' 8.32¢ 9.15° 10.31° 8.64° 0.054 <0.000 1
ML EE/ %DM 2.23 2.15 2.10 2.16 2.24 2.15  0.073  0.411 6
rhPEVE LT 4 NDF/ %DM 66.16" 64.16" 63.51° 63.67" 63.91° 61.33°  0.221 <0.000 1
TR M R G £F 4. ADF/ %DM 29.95¢ 33.49* 32.18% 30.40% 31.41*  31.53™ 0.323 <0.000 1
LK 4y Ash/%DM 6.99" 7.99° 7.67" 7.97* 7.50" 7.57® 0.129  0.0015

)43 Kt JH AR A RN 7R R R 22 5 .36 (P<0.05) AR SR PR RN 2 58 836 (P>0.05) o T 2RI,

In the same row, values with different small letter superscripts mean significant difference ( P<0.05) , while with the same or

no letter superscripts mean no significant difference ( P>0.05). The same as below.
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23 FEEFEMNAXEBESR
26 3 AN, A ANF 41 pH ¥ 55 2% T X} iR
2 (P<0.05) , H: i TA 4 pH &%, N 4.41; LAB+

XFRRZHAR L, BT dF 4 B S A/ B R E A A
EIFERE N R, Horp M 40 1A A A S A/ B A
HBERT HA 2H (P<0.05) s &R K 1 TR,

ML AYFLIR & Bk 3 s T AR A 41 (P<0.05) 5 5
®3 FEENARNRBERR

Table 3 Fermentation quality of Leymus chinensis silage

WiH ZH %] Groups P

Items C LAB M 1A LAB+M SEM P-value
pH 4.79* 4.45° 4.58" 4.41° 4.43° 0.013 <0.000 1
#LIR LA/ %FM 1.09° 1.22° 1.16° 1.03° 1.72° 0.055 <0.000 1
LR AA/%FM 0.02" 0.03° 0.07* <0.01° 0.03° 0.004 <0.000 1
R PA/%FM 0.03 0.01 0.03 0.01 0.01 0.005 0.324 3
T2 BA/%FM 0.00 0.00 0.00 0.00 0.00 — —

ABH/ BA NH,-N/TN
“—RAAG, TERE,

« ”

—” mean no statistics. The same as below.

3.50* 3.35° 1.96° 1.51° 3.13° 0.224 <0.000 1

24 FEEPEANNMEDEHE

I 4 AT H, 4508 0 5 26 % LR o AR 2
FE TR (P<0.05) , Hrp LAB+M 4119 LR
PABCE 5 s LAB A1 1Y 2R 70T A 4k KT

440 (P<0.05) 3 M 20 1) I B8 T 450t o e, H 2
FE T RHBAR LAB 4 ( P<0.05) ;4% 4H [a] {8 M
EBEY IR FE 2R (P>0.05) , HE R H K
AT I R AR TA

®4 FESMEBNBEDHE

Table 4 Number of microorganisms of Leymus chinensis silage 1g(CFU/g FM)

i H 2H 51 Groups Pl
SEM
Items C LAB M IA LAB+M P-value
FLBR T Lactic acid bacteria 5.53° 7.99° 7.98* 6.82° 8.15" 0.365 0.002 8
- 4N Aerobic bacteria 6.06 4.93 6.31 4.87 7.55 0.978 0.339 1
LEATFEE Bacillus 5.82° 3.49° 6.33" 5.40" 5.74° 0.235 <0.000 1
BEEET Yeast 3.09° 2.86" 7.23° 5.89® 5.30% 0.831 0.019 4
KIGHF# Escherichia coli 0.00 0.00 0.00 0.00 0.00 — —
¥ Clostridium 0.00 0.00 0.00 0.00 0.00 — —
T Mold 0.00 0.00 0.00 0.00 0.00 — —

2.5 FEFMREARMMNEIMEBLESH USR] B BE A 34, Horp LAB+M 4 7= < B
25 a5, 44 pH LI £ 5 (P>0.05) ; B 5 s LAB+M ZH (R ST o 31 2 % i 25 5 T 5%
[ M 20 Ab , FAl R N 57 40 55 % BR 40 AR B PE R e Y 40 F1 LAB 4 ( P<0.05) .

R5 FEFNAMNEMEBRESH

Table 5 Fermentation parameters in vitro of Leymus chinensis silage

i H 2H %] Groups P
SEM

Items C LAB M IA LAB+M P-value

pH 6.92 6.78 7.05 7.21 6.99 0.113 0.176 5

=S GP/(mL/g) 9.67™ 10.33"™ 7.67° 11.33% 13.00° 1.011 0.038 8

AN FH1 )5 2 IVDMD/ % 40.04° 40.48° 40.97" 41.19® 43.66" 0.616 0.015 6
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ARG T, A% 2H A R R34 e I R 5T b
F KO A WRIE R R, M T o R R A
B, H BT RIS A5 2 B st b X R
SRR R, A USRI 4 35 SR Bk, HLAS S Rl 4
(1) R R AR, b X 2 B o R A S R 0T O ) sk
(O JRRR TR A 2

HAMRAEEFTN KBl E 2 AN, JLRE
B O RCh TO0 3 I AR R A I Y 78 0 1 e
i EH R RS IR R W EE N R, AR
Fr H ) FL R W BE A Lactobacillus  plantarum
Chikuso-1, 1% i Pk BE fic 2 3| R & 1% , 7611 pH A 5%
TAR R P, B % Rk & e R T
DI 1 ZL R TR 1) 15 5 R TR pHL, 410 6 %2 1A R A
A=W B A K, ol 7 A R G S R A AR
FEARIS i, UL R T 41 55 6 RRZH A L, LR o5
GO, pH i 3 REAG, 2 A A B AR AR, R A
ORI TR AR TR N T, 33K Az R Oy S o 3L R T 3
T E W & T 0 3L B A, TR AN TRk R
FLIR A i A 2, AR PRtk A FLIR & 8 B B, pH
G N [, A E R Y TS R

WH BT 5 19 WSC ] DLl 2L IR B B2 R i
JnEN v m] DL 7 5 0 0 L R TR Y B TR
A B ERE 1T I A T B B, 410 4 H At 2 TR % &
IS W (O T AR TN R R AR A, SRR 4 s
NGRS & & By 86 o 7 el SO = LR T
BT L B b i, N B AR R &
PEEE M L) 3:7 IR RN A% B 5, 7l
TR EMEASE/ SRR EFREMK, AR
SR ST 49 4 % ) £ 1) 3 B0F VDR pHL,
ADF i M SR8/ SR MK, CP S =i m, 5%
GREPV AN Y 2 T A5 R — 2 A, IR
VR 2 20 0% T B T A5 A ) R 32 e T At 45 4
e T U & 5, 5% B 1) WSC FIZLIR & A
Xof A e, M X 2 ol A S5 B AR TR AR
EXTREAIA L, I s A FLMe S WA B
SO S N 2L R R b A FL R i
5 Cao % [ E — B, 13X AT RE 2 R Oh B 7R
hikEeE | R WA 88 R ) & B LR
Al BB 205 T 2 1 n] R R A AL A 2L .

PR A B AT R pH G T R 3R 21 3E T LR
DAAE A T Y 25 () s A A R T L 5k

BTN A% TCHLER B0 B ORFS AT, B8 =
VTR 8% TCHLRR T I R AL H 48 , 45 R W] 4%
1 8% JCHLIER (U8 N4 vl 4 pH 8 2 T B, Ml
ERCEY R R R R A T, AR
IR IT 4 RS F R B ST 25 BRI, TR i AR i 56
WIMEALRRH M ZA SR/ B E B E LT X R4, CP
P i 3 T HARAL, X e T pH Y U PR
RUCHB I T A 0 RN Bl K AR R I T
PR 25 R A I A R0 300 29 4 TR 1 0 iR
Wb

ININFLIR B+ 2 41 1 DM ORI FLER & i i
T AL, X AT RE 2 BT P I AR AR R
TREERY), WIE I T AR A, R T E IR
LR B A 1 4, DT 0 7L R TR B 8 B PR T 2 1
FLIR , i pH Rl T B, 303014 T RUE W, b
TEFA IR

Jei H W pH W] DL WO R R S R T
FE B AR B4 3 B R R R B AR AR —
pH, HiF 2L K 5.5~7.5%% 0 ARBFFEH, 1k
ARG SR pH 4L T YE N, R 6.78~7.21 K
SRME IR TE S, ARMAR SN KRR Y
TR A, PR AR T DL R R
FI R A R B, o mT DA B0 A R 2 0 1 0
IR R A5 B g R, PR AR K MO
R TR TR, RSN T W 0 Ok R R W K TR R
TR Y R A R R B R B AR IR R
I Ak A AR A 7 A A W S Ok R e K N
TSN LR TR 2R 4, mT D[] Ak A L R R R
ik 2 T I AR A A T o SR SR M (A

4 F it

AT BT FH B8 7 % 5] 229 A [ e
b R SRR A R A e it SR A ST ) BT
AR B A LATRI I I8 7L e O 2 2R
4
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Effects of Lactic Acid Bacteria, Molasses and Inorganic Acid
Supplementations on Fermentation Quality and in Vitro Dry
Matter Disappearance Rate of Leymus chinensis Silage

HUANG Qiulian ZHOU Xin WANG Jian ZHANG Jiabin CAO Yang”
( Engineering Research Center of Processing and Urtilization of Grain By-Products, Ministry of Education, Heilongjiang
Provincial Key Laboratory of Efficient Utilization of Feed Resources and Nutrition Manipulation in
Cold Region, College of Animal Science and Technology, Heilongjiang Bayi Agricultural
University, Daging 163319, China)

Abstract.; This experiment was conducted to evaluate the effects of lactic acid bacteria, molasses and inorganic
acid supplementations on the fermentation quality and in vitro dry matter disappearance rate (IVDMD) of Ley-
mus Chinensis silage. A Single factor complete random design was adopted, five treatments during silage of
Leymus chinensis were designed: 1) additive free ( C group, as control group); 2) supplemented with
0.000 25% lactic acid bacteria (LAB group) ; 3) supplemented with 4% molasses (M group); 4) supple-
mented with 4% inorganic acid (IA group) ; 5) supplemented with 0.000 25% lactic acid bacteria+4.% molas-
ses (LAB+M group). The supplemental level of each silage additives based fresh weight, and each treatment
had 3 replicates. The fermentation quality and the IVDMD of Leymus Chinensis silage were analyzed after si-
lage for 120 days. The results showed that the fermentation quality of all groups was excellent, and butyric
acid, Escherichia coli, mold and Clostridium were not detected. The pH of each additive group was significant-
ly decreased compared with control group ( P<0.05). The lactic acid content of LAB+M group was significant-
ly higher than that of other groups ( P<0.05). Compared with control group, the ammonia nitrogen/total nitro-
gen of all additive groups was decreased with varying degrees. The dry matter content of M group and LAB+M
group was significantly higher than that of control group ( P<0.05). The content of crude protein of IA group
was significantly higher than that of other groups ( P<0.05). The content of neutral detergent fiber of LAB+M
group was significantly lower than that of other groups ( P<0.05). The gas production of LAB+M group was
the highest, and it was significantly higher than that of M group ( P<0.05), and the IVDMD of LAB+M
group was significantly higher than that of control group and LAB group ( P<0.05). The results indicate that
silage additives used in this experiment all can improve the fermentation quality and IVDMD of Leymus Chinen-
sis silage. When all the facts are taken together, diets supplemented with lactic acid bacteria and molasses to-
gether have the best effect of Leymus chinensis silage.|[ Chinese Journal of Animal Nutrition, 2021, 33(1) .
420-427 ]
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vitro dry matter disappearance rate
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