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ARIZBEEAMFANRAEM B EST I
{2 #4517 a4 5y 89 = Wil

UK 0 f# EE%E

# i X R

ABFHEL  JRPFET WEIL FRES

( STl el R E T IR BRI PREE 2 B A AR AR BB B 0 15 R R T A S BR E  FE RS R 010019)

i E., ARG FENARLEE A eA N A AR EF AR T RGN LS RAH
BEHMMYrh SEAERA AT MU IENFTESH, LEQEREAE B TS FERH,
PR E A (CK) AR Ao B B 35 SLAF B (LF) (&7 25U A (LG) B SLEHAFH (LP) &4
PR SLAFH (LB)S M2 BA4RE3IATE , EH60d RN ELERDR AHS
Rt WA B EMMAIRR, SRE T, 5 CK AR, F v 4 FF5LER & 5 Ao ]34 R R 422 3%
BETRAERUE T ARG AL AR Y TERKASOME, 4P, LG 424 pH R1IK
BASBASEES,LFPILBAENLERASASETEFSH THALE(P<0.05), 842 FH
AAm 2] TEL ;LG LM THEMB RS HEERSH,LF o LG AW PHRARFELSERIF
T H L (P<0.05), AT HAEFRMFER AREEILAFE HBIHBATE LSRR
IHEA AL E R LT TR GG M, mA CK 42 P 0 808 4 JLATH Fo B
MERE A BRALE— GG T REME. S LR B4R A ABLAPERSH
HEFEFESFMN, AR mE S ZAFEH AR LA EFT LA FES AR,

KERA: ARFT ML SLBG . FERA  MEH IR

FEFES S5 XEARIAE A
AR, PR Bl G0l v TR A2 R R )
BHIE L AE A 4 B IR B O, 1 22 09 1 5L ifg A Ok 3R
FE LR T 32 60 A R o8 B b AR E O, PR ke £ P AL
fen 20l ) A A2l AR O X R e ] R 8 i
HAEERBEXY ) BT, 700 58 R R R
R R R R SR, 5 AR Y
e, R TR H - =k — & i T
P, 78 TC MR I 3 A9 04 80T AR ok ) e 0 T R
T R R R e e R R
B 3E L 95 0 A [ 24 00 35 R0 ] LR 4 K AR
b A A T A T 0 R O ode g L B FLARE 1
e R E R EREAMA Y, Li % R
i TR 4% o 300 ol e T L R DR AR e A R R I

W B ER . 2023-11-08

NERS:1006-267X(2024)05-3352-11

i o 2 Ak P A A T YRR Y pH N
AE(NH,-N) &8 388 TR (LA) &8, 88
T WL, Zhang S HFS &L, WU FLR D) T
B ( Latilactobacillus plantarum) [ % H 4 . f 91 FLFT
[ ( Lactobacillus plantarum ) | #1473 [T IR 8 ZL FF 5
{ Lentilactobacillus buchneri) B98I0, 758 0F T K
A1 AR I AN Bl AR Y RN, 4R T A B B
Py BTG 8l

ST A B 9T AR e T b ) 6 PR R
ORIV S T 4 5 g, (R R AR R b R AR B TR
2t A LR TR FH 38 SR R Tt P T A F T e
A A EPA KA R PR R IR R KRR
i R I R, A T R ] e

E4WB . [F % T4 800 H( 2022YFEOLL1000-3) 5 7 3 P88 = dlof% A% £ { CARS-34)
FEE B A AR (1996—) | o sy 20 B RSk M SRR n T S I FIEF9E . E-mail ; zhaomugier@ 163.com

o JWASFER Ae HLE, S8 1 200, E-mail ; gegenm@ 163.com
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Y TR A AL B L AR BE . A 4F3K | Pacific Biosci-
ence 7% ) 1Y B 4 1 SE A 5 ( single molecule real-
time sequencing , SMRT) 44 A% [H H % B B < | i 1
PRFIRT FEE M AR 5 1 T A 1o P T ] 9 I By B 5
M7 SMRT A /] LAFE R K OF- L% @4
P, JF B0 JH 25 KOR) M A 0 R AR R 9
T G, T A K 4% Ml PR T I o D e L 45
B, A 52 & 70 280 A 5] 3L 1% 1 3% ) of R 8%
B AR 7 I S A I R I8 A IR R T 2 RE
9 5 0] | 6F He A [] L AR A e FH 0, O B R b
O T R AR R S

1 MRS H*®
1.1 R EEHhiER
T 46 M (7 T P 5 L R S W A I 5 A Y

B R AR AR VR X AR S P B X AL 67 km
fb(44°04'19"N,119°13'43"E) , ¥ 4% 55 35 930 m,
JA 2 SRR P S, SE P R B 280 ~ 420 mm,
Horfr 70% 5346 T 6—8 A 4, LA 90~110 d, £
SEAETY LI S o
1.2 R

HEilH B 2021 5 7 H 25 HYCHE A5 AR
Nl D ) O R M A R R LAY R R BE R
50% ~70% , FFA{R B0 1 B, (HAFLRR 5
hn A % 0% & FLAF i ( Limosilactobacillus fermen-
tum ) TV 737 FLFF # ( Latilactobacillus graminis )
A H TASE A ASER P i TS5 5 %, 7L
YIFFE A AR PR TR A R A, A RR
SEFUATE BT R AR R A,

T RATMBEHEPMER KRB E

Table 1 Plant species in natural pasture grass and their dominance degrees %
i o R hiT # £t TR
No. Chinese name Latin name Family SDR
1 FE Stipa grandis P.A. Smirn. FA 10.62
2 NEIEI e Stipa baicalensis Roshev A A F 5.78
3 EcHE Levmus chinensis ( Trin.) Tzvel. FAF 25.51
4 i Agropyron cristatum (L. ) Gaertn. FAF 4.49
3 i Cleistogenes squarrosa ( Trin. ) Keng FAF 6.98
[ e i B Leontopodivm leontopodivides { Willd. ) Beauv. HE 4.38
7 o e Artemisia halodendron Turcz. et Bess. HE 7.85
8 bk Artemisia frigida { Willd. ) Bess E 1.06
9 WEwE Artemisia scoparia Waldst. et Kit. R 2.18
10 AR 3 Klasea centauroides (L.) Cass. e 5.11
11 ] 2 4% Al i 7 Heteropappus altaicus { Willd. ) Novopokr R 1.35
12 [=E =) Melissilus ruthenicus ( L.) Peschkova ( Trigonella ruthenica L. ) T 1.79
13 PEATHE Astragalus adsurgens Pall. P 1.28
14 LA Orostachys fimbriata ( Turcz.) Berg. e 3.25
15 i 4, Saposhnikovia divaricate ( Trucz.) Schischk. A # 1.70
16 Tt #i Sanguisorba officinalis L. T 3.32
17 2 Potentilla discolor Bunge g o 1.29
18 T EAE Convelvalus ammannnii Desr. TELEF) 2.66
19 A Salvia japonica Thunb., =5l 1.80
20 & Primula malacoides Franch. HEER 1.45
21 Sk Allium mongolicum Regel. HaE 200
22 IR Arisaema lobatum Engl. FEkF| 4.15

1.3 ARt

AR R ] B AL XA, DR S5 Ak
RIS R (CK) LA KR b0 2 o 3 L AT 18 (LF) |
RTZEATE(LG) SR E (LP) A6 [T

BREFLFFRE(LB) 4b ¥, gk i 3 IkE R, 3L
W T s Al S s i LA 1% 10° CFU/g FM, Jie 8 Atk
FEA 25 FLER A LA 30 mL/kg FM 55360 A4 B 28 W5 A
ZAN R 1~2 em RYFRSRFEHUMCRT A | A HEL Aok P e
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MERMEE K, ZREARLEG RS, BEY
250 g, AL AL LS W3 iR R T A
60 d J5 4, BURE 40 B AR DG 3 i
1.4 WEEHRSHE
14,1 EFRM

R 105 THEF L™ W E T 4 i ( dry mat-
ter, DM) 75 & ; 5% Al GB/T 6438—2007 1 J i i
SERE A A S R K F TR A LY
( organic matter, OM ) % &; 2 M GB/T 6432—
2018 vhJy ik I 5 H 4 A 0 ( crude protein, CP) 7%
it 1] Ankom 2000 BT A 53 fir {3 Fe B8 By B 152 ]
5100 5 R ik R 2T 2 ( acid detergent fiber, ADF) flI
Rk i 2T 4 ( neutral detergent fiber, NDF ) 5 42t
8T H] VELP SER148/6 i i I 1.4 {3 4% B8 By [} 15 0
F51 5 FARE 7 ( ether extract, EE ) 7 & 5 F] B -
B A e (i S T R e K fk S ) ( water-sol-
uble carbohydrate, WSC) 7 &t
1.4.2 KM

A FH U A3 TR HU 10 g 88 6 b A0 6 B B A
W8, 5 90 mL K KIE A, A BE 26 15
IE AR I 5 S BV pH -0 s pH, 2R T H & R
LR € 0 S0 5 A B R AT R R - O
M2 b o 3500 I 5E & &S Al ( ammonia nitrogen,
NH,-N) 7 i,

1.4.3 W#EZEH

A5 B AAb FRAY KSR F M R S AR A1
10 3 A T AL TR 4H DNA 32 B ) & 42 BUR SR
B O I iR RS S DNA JFR] 42 1< 165 TRNA
#£17 PCR 44 , #|H] PacBio Seque “F- {5 #E 4710 1,
{d il USEARCH #{F7EH U 97% 09 7K F b iE 17
PfEsr 2 OC(OTU) MR, RS @ A QIIME2
TR DADA2 J7 ik ) B2 I 8 B4 o A7 2 e b 3t
LERAR P81, BEE AT o B 2 R o iy
1.5 HIELES545H

FF Excel 2021 3845 J52 4 848 6 47 0 4b 7
8T, SAS 9.2 ok B ki R O
41487 ( one-way ANOVA) , 3 % H Duncan [X 35 i
fréedm =R £ & e, #H QIME2 #{4F &
PETT B o 28 9 7 ( Chaol , Shannon | ACE
F1 Coverage 15 %0) . % H R i 5 M CELF 4T =
HE 43481 ( PCA ) FH1EE

2 HRESH
2.1 KA HHER RS

F2 2 MR 1 KBRS M PR EOREAY AR L
FERFE M R rh DM 3 4 DL ik 50.12% ; DA
FEF, KRR OM & &N 94.65% ,CP
it N 11.15% ,NDF %14 64.87% ,ADF & it N
39.88% ,EE &t 3.23% , WSC &R~ 1.78%,

F2 RAFMBHENERES

Table 2 Nutritional components of natural pasture grass

- - . , A ik ik (RSt
s TR AN mmER L iz mn

I DM/% FM  OM/% DM  CP/% DM o papite EE/% DM t

o NDF/% DM ADF/% DM WSC/% DM
4Bt Content  50.122£0.39  94.6520.24  11.1520.16  64.87=0.63  39.86:0.14  3.23£0.16  1.7820.12

2.2 G FLER T A 0 7 X K oA B i B A I £ )
E I RN

H1 3 ol 1, FHE T CK Ak PR FLME 18 5 )
A3 DM 1 WSC it 2k Bk, Horp  LP 2 Fi i
DM &t i LG AL B WSC F it i 5 CK
FfAME,LF #LP 2b 7 A OM & i 5 & (P<
0.05) ; % 4L JR{H CP ADF 1 EE & W L i 2
F(P>0.05) ,{H LP &b P E M B T H & A CP & i
FIEAL A ADF & # ;5 CK f1 LB £bFE4HEL ,LF #0
LG 4 ¥ fY NDF 7 fit . FF L ( P<0.05) .

2.3 A[EFLEE T hn R X K K B b S T 0 4R R
% B o Jo B 9% il

2 4 o] H1, W] CK 4bBEAR EE , 8% 0 4% 2L A% 1
s TR X B FEAL T AR R R I RDR Y pH
(P<0.05), Hrp ) LG 4B pH & AK; 5 pH Y
AL B T LB 4L B LL A &% FLE B I ) Ak
FEAY LA S HEME T CK AR, 2L LG 27 AY LA
FEREA,HY CK 4y 2 Bk B EKFE(P<
0.05) ;5 CK 4b#EAH Hb , 25 7L s B il ab # 0y 2
FR(AA) SRR, Hh LF MR FS T
CK Ml LP ZEHE( P<0.05) ; LB &b 38 {14 & I B ) o
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A KW BN R (PA) L [8] CK #1 LP 438 1, LF #
LG 4b 3 HY) PA 5 B i ERER( P<0.05) s &b FR 1Y
T I f] f op 2 R A6 0 3 TG ( BA) ; [a] CK 4B PEA

bl , 45 FL 7 VS IR AR BE A NHL,-N & i H A B R
{, v LF fil LB 4hER Y CK 4bHE 25 5 B 3 ( P<
0.05) .

F3 FEIFLEER WA X AR EF AR E T RN M

Table 3 Effects of different lactic acid bacteria additives on nutritional quality of natural pasture grass silage

g i Oy bk e ] R K

it 1 I [ 1 HL HLEE I o ST Hg b e
Treatments DM/% FM  OM/% DM CP/% DM it e EE/% DM Lol

redtments NDE/% DM ADE/% DM WSC/% DM
CK 41.88+0.27  93.57+0.06" 10.27+0.08 58.30+1.03° 25.41+0.02 3.61+0.03 0.84+0.04
LF 42.81£0.21  93.93£0.02°  10.7620.06  55.21+0.30"  35.12+£0.82  3.22+0.09  0.90£0.02
LG 42.3620.80  03.52+0.09°  10.69£0.26  54.47+1.02"  34.69£0.33  3.4820.12  0.94=0.01
LP 43.6420.21  93.93:0.08°  10.8720.20  56.57+0.52® 34.55£0.95  3.43£0.08  0.87+0.02
LB 43.14£0.07  93.70+0.13"  10.10£0.44  538.23+0.68" 35112039  3.20+0.16  0.85x0.03
H 1 b it

Jﬁi'ﬁ ?ﬁ:lﬁ N304 5 0.086 6 0.149 3 0.774 1 N.157 6 0.069 2 0.042 3
SEM
P4 P-value 0.081 7 0.034 0 0.230 0 0.035 0 0.811 6 0.155 1 0.218 7

B F S A [ NE F R 2R B P<0.03) M EFEER LEaErER AR E(P0.05), F4[E.,

In the same column, values with different lowercase letter superscripts indicated significant difference { P<0.05) , while with

the same lowercase letter or no letter superscripts indicated no significant difference ( P>0.05). The same as Table 4.

A R LR R0 AR 3 K T R N4 R R R R

Table 4 Effects of different lactic acid bacteria additives on fermentation quality of natural pasture grass silage

gt L 2 i T HETHE
— pH LA/ AA/ PA/ BA/ NH,-N/

{ g/kg FM) {2/kg FM) { 2/kg FM) {g/ke FM) {o/kg FM)
CK 4. 790,04 8.64=0.03" 4,73x0,13° 1.37x0.08" ND 4.16%0,15°
LF 4.33x0.02 9.01+0.32" 5.90+0.26" 0.11=0.11° ND 3.45+0.23™
LG 4.20£0,02" 0.60£0.23° 5.35%0,23" 01.53+0.03" ND 3.80£0.16™
LP 4.40£0.06° 0.06+0.20™ 4.68+0.27"™ 1.30+0.19" ND 4.07+0.16"
LB 4.65+0.03" 8.60£0.14" 5.55+0.20" 0.00£0.00° ND 3.32+0,22°
Fiffitrifi SEM 0.108 0 0.180 2 0.221 9 0.3175 0.165 3
P{H P-value <0.000 1 0.015 9 0.026 3 <0.000 1 0.036 9

ND #5453 . ND mean not detected.

2.4 AEZLERE AR O0 A 0 K P4 S b 4 5 B e 4R A
EESEENZN
2.4.1 KRB EFEERGEF o« ZHME
G AT

WA 1 By 7R, AS A 206R A 7 Rl AT ACE
Chaol fil Shannon f5 %1 H A7 i &3 W (P<0.05) ,
CK 4P ACE Chaol Hl Shannon f5 ¥4 & T %
7L T A ) Ak L, < A L O I R 4 AR
BB e 2R T M Ak
fY) Coverage I6E(¥ I K T 0.99, HER A B & (P>

0.05) , ZH I 45 A AR A AC 38 TR AR b Ay 2
R RN
2.4.2  RARE MM F IO A B B A
Vo

2 s, M4 1(PCL) 1Y 51 lk 3 h
88.90% , £ a4 2( PC2) WY BTk H 8.75% ,CK &b
HATRES 4 S0, i 25 FL M & % n 9] 4 2 0] 3=
BOAAESE 2 .3 S, CK 4k FEBH &5 1A 2k P &5
JIE T BH T 45 0 5 25 LR A S R Ak 8 2 S
A, LF 5 LB 43 LG 5 LP b3 2 [a] f4 fE 55
B, R ENTZ 0] H#E 8 2E F8h.
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E’ 104 | f" i1}
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B Treatments 47 Treatments
P=a.000 1 | Po0ons
% L. . _,E |
g B, T
z
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W [ ]
e + —— & " |
£ a #
- 5. s |
£ d g |
=
@ di * o 0.4 |
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SEEE Tremments ﬂ.l:ll lrwl'rm:nl

PG b T AR R NS P RE e 25 e W ( P<0.05) | L ] PR Fean 2 o B ( Pe0L05)

Data columns with different lowercase letters indicated significant difference { P<0.05), while with the same no lowercase

letters indicated no significant difference { P=>0.05),

Bl RAERHESPEARNNEE o SEEESSH

Fig.1

it Treatments
& (K
& LF

- LG
LA
o p
[T Ly

1]

42 PC2(8.75%)

00074 &

-
=015
~0.010

3
0005 0 o1 0025

a1 PCLEEN)

B2 EAEMNEFPABAOEE
B EEEST( ER D 2T

Fig.2  Analysis of bacterial community B diversity

{ PCA) of natural pasture grass silage

2.4.3  KIRH PN T
arth

PyFp o505 B 09 25 57 UL B T 40 B B R A f
Al FU M T 5 I R By me e, AR 5 RN, FE TR K
- EIBEFLAFE R ( Lentilactobacillus) AT 4= FLFF
& & ( Levilactobacillus ) | 3L F1 49 #T 18 J& ( Lactipla-
ntibacillus ) 1 &5 W 3L FF & 8 ( Limosilactobacillus )
R LA R AR ACOE b S SRR T R
fne) ab ¥R b A [CREFLAT A Y FL A A

e e ek 4 24 R R AN R

Analysis of bacterial community o diversity indexes of natural pasture grass silage

K BEEFURT AR F R e i CK b 2 o ] L)
S 4 FLHFT Ei ( Levilactobacillus brevis) i liz 5 B85
PR 1E ( Leuconostoc mesenteroides) 73 5

LEfSe Jj i #i 11k vF Al A [R] 5 it 22 1) 400 1 o
AR ER JHERSFESTPNEER RS,
AT L 5 o ) b BT O B R b AP I AR
A E A Y LEfSe Sh 02 B A0 3 Fras . 24350
S8 (LDA) 1343 >4.0 B, CK 4b 3 by 5 A0
BEWELGAMbE 1 1 4HEEFEE,LP A
LB AbFR 4547 2 440 1# 5
2.4.4 TR AL A T I Im)RL B A A R VR T hE
arH

A 1) ZL 7 73 o ) Ak B %) R SR R M A A I
T A6k B 5 400 1 5% A ] 2K F- i) PICRUST 2 ) fE
B T O SO S 80 ) O w1
IIREE ALl R HE A ARl (5 8 b
A At R mAHLRS 6 K3, Hrp
FRBH i A2 o7 408 3 46 0 ) 00 35 M 03 5 4% 2 2 /K
N b S e D AR T R ek s
HiE A B e T A TG H At e A AR
W= A B R R S B b, SRR
T RS 0 Ak 3R i) 2 S S K HE 3 4G BT L HF
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i 20 ARCEHEE DA 15 &8 TR, ok
A& A 1 A2 8 AR U ) 2 e = 2 A9 fU A
B, 25 7R T 9 7R A PR A A R I Y 3 R

Bt b = R e (L 7R B AR A SR Y A Bk
A F b S BT Al B

F5 AEFREERMALETRGE WSS G E M EEEM

Table 5 Bacterial community composition of natural pasture grass silage treated with different lactic acid bacteria additives

; ; Eaficl .
KT FhokoE 4k FE Treatments bl i
Genus levels Species levels CK LF LG LP LB SEI;.'I P-value
REEFLAT R BT 1.38 84.42 65.22 78.30 84.88 (ER bR
Lentilactobacillus ~ Lentilactobacillus buchneri  +0,19" +0.90™" +1.10¢ +2.10° 0400 ’
P A FUAF A s e FLFFE 79.20 0.73 4.20 L6l 1.36 15456 3 <0.000 1
Levilactobacillus Levilactobacillus brevis — +4.50°  +0.21" 021"  +0.42°  x0.24" 0o S
A trE R W F S 3.30 1.26 20.44 17.97 6.28 SEEE 0:001. )
Lactiplantibacillus  Lactiplantibacillus plantarum 0,56 +0.08" +1.32" +2.32° +0.53" P
LT % RERCTLT 0.02 1026 0.30 i 109 50041 <0.000 1
Limosilactobacillus  Limosilactobacillus fermennan £0.01° +0.16" +0.13° +0.02° +0.34° ' ’
A L ok IR H B P 7.25 0.03 0.17 0,02 0.35 14924 0.026 2
Lenconostoe Lenconostoc mesenteroides  £0.38° =0.02" £0.14" =0.01° +0.15" ' ’
A R 2 T B B R 3.39 0.02 0.60 0.00 0.85 foshed it
Lenconosioc Lewconostoc citreum +().19* +0.01" +0.06" +0.00" +0.44" ' s
THR Az P o) 1.86 0.13 0.43 0.17 0.17 e
Pamtoea Pantoea agglomerans +().48" +().12° =().38" +(1.09* +.08" e h
unclassified _ unclassified_ 0.59 0.33 0.21 0.26 0.30 ——TTe
Muribaculaceae Muribaculaceae +0.02* +0.14" +=0.01" +0.16" +().04" o et
AT ERE R WA ER R 1.08 0.01 0.58 0.01 0.00 dFins 0944 9
ot L=
Staphylococcus Staphylococcus epidermidis 0,047 =0.01" +(1.54" +(L01" =0.00* :
B R i A L E 0.79 .35 0.11 0.06 0.12 G DR
Eacherichia Eacherichia fergusonii +0.29° +0.34" +=0.04" +0.03" +0.03" o h
Hih HAk 1.08 2.48 7.74 1.56 1.00 T —
Others Others +0.01° +0.25" +(0.52° +0), 14¢ #0.17° ' e
(% pH 44 /o5 A1 HLAR & B T 900 ] 2 1 A O
3 i T HEAL 1 AN R AR PR CP FRER EXE M

3.1 AR FLERE A N X K oA S P B B e 4R
B FF an R A =06

IR ity o P A 0 S5 R o A (LAY
fe4n . g E I mE RS N — 4 LR
DM &g, /b DM iy 46 5k 0 T 42 5 7 I ek
Bt BAEEMBEE " A g 7L
BN AR PR A CK AR FE ) DM 5 B M LAY, X
AT LA fFERr G 0 5% 7Y AR,
530 DM 25 W AT (15 4% b BE ) 22 RS
AT B B0l s sl F IR R CP & R
AW ERE R T AR b CK Ab B4
FLRR IR A CP & RAEAME, Boh, K
bR A B L R 8 Y R R IR D, T R

H—AEHE" NDF & 7E CK Zb3RH1 4 Fhpl iz
B A A B 2 A — s 22 5 LF A1 LG 4t
LAY NDF &t i F (8T HAbL B, 32 o R
ROBFLFT E AR 2 FLAT i BE A0 A A A
F A VY A, R R S R Y R A,
WEZ R HELFAE IS R R R 8 TR, AR
WFsE 5 AT IR b BN FLRR R $E & 1 WSC
Frht, HEFLRE BRI AL B A WSC & Bt A B
AT, AS [ L i i i) e 95 R PR BE 190 2 1 T fig
S il N RS R B
3.2 AEEABEEFIFIX KA S F IR
% B R R A i

TP e i) %2 e & R P 45 R 2Rk pH
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LA % 4 HLEe LD & NH,-N & 5 3t [\ e 5
(Y s F R R pH R PR e B HE bR £
M LA M AA, fEAWFE T, 5 CK A HAH 4 #
FLAE B E AL B pH By BE PR, X E B H
TIRMFLERE M L) LA A E A VLR 6 KA i
PRF IR B B AT EG R, R R
O LA & & FPEL NH,-N & & 84 B4,
BCATHE Sl e ) B A Benm i w2 8 . 4 FpiEL

e

BNk G
mm LB

OB FL U Lactiplantibacillus plantarum T T
FLHUE L aciiplantibacillus
i 76 K Staphylococcacene
FlA A MW Limosilactobacillus

EAEE A TLEE Limosilaciodacillies fermemnium
AN W Levilactohacillus brevis

R ER Lovilactobacillus

I ERE R Lewconosioe

T B B Bk Lewconostoc mesenicroides

Fr A B8 Lewconostoc eitreuin

L1} 1

1 .
7

W2 1 4 B2 R A LA R — 2 BEAY AA, LUBE(R
pH, 10 AS B A B 6 SEHEE 2, DA i £ e 7T I 15
B AR AT, IR, Si AT E R (R B R S
JoF L R R e e 50 2 ] LA 9 ST R B I NH-N &
WA pH, AT A [E 22, Hfp © LG #1LP 19 K25
S P R R T R Y LA R R R
R AA FfE, SCULIE AT 2 4 BEfR P T4 LA
KR

= T ST 08 Lactiplamtibaciflus plantarum
mb: FLHEER Lactiplantibacilles

= FrEE RN Lepconostoc citreum

md: BB E RS Lesconostos mesenicroides
me: TREREE Levconostoc

mi: EEETFE Levitactobaciillus hrevis

me EANEN Levilactobacilius

mh: SRR Limosilactohacillus fermentum
mi BEALFER Limosilicobacillus

mi: WEIEMF Saphylococeaceas

LA LDA seore (logliy

B3 REFLE R A AL ER T K AR M RS IR R G B SR AY LEfSe S 4R

Fig.53 Analysis of LEfSe of bacterial community of natural pasture grass silage treated with

different lactic acid bacteria additives

3.3 AEFLERE RO X K PR B i 4 B e 4R
gz Ze3cq 0k
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Effects of Different Lactic Acid Bacteria Additives on Silage
Quality of Natural Pasture Grass Silage

ZHAO Mugier BAO Jian WANG Zhijun DU Shuai  LIU Jianliang Z0U Yugi
PAN Zeyu JIA Yushan GE Gentu’

( Kev Laboratory of Forage Cultivation and the Processing and Highly Efficient Urilization of the Ministry of Agricultre

College of Grassland , Resowrces and Environment, Inner Mongolia Agricultural University, Hohhot 010019, China )

Abstract; In this study, the effects of different lactic acid bacteria additives on nutritional quality, fermentation
quality and microbial diversity of natural pasture grass silage were evaluated to improve the silage quality of
natural pasture grass silage. The natural pasture grass of meadow steppe was used as ensiling raw material, with
five treatments of control ( CK) , and additions of Limosilactobacilius fermentum ( LF) , Latilactobacillus gra-
minis (LG), Latilactobacillus plamtarum ( LP) and Lentilactobacillus buchneri ( LB) treatments were set up
with three replicates in each treatment, and the indicators related to nutritional quality, fermentation quality and
bacterial community structure of silage samples were determined after 60 days of ensiling. The results showed
that four lactic acid bacteria additives improved the fermentation quality of natural pasture grass silage and re-
duced the loss of nutritional components to different degrees compared with the CK treatment. The LG treat-
ment had the lowest pH and the highest lactic acid content, the acetic acid and ammoniacal nitrogen contents of
the LF and LB treatments were significantly higher than of the other treatments ( P<0.05), and butyric acid
was not detected in all treatments. LG treatment had the highest content of water-soluble carbohydrate, and
neutral detergent fiber content of the LF and LG treatments was significantly lower than that of the other treat-
ments { P<0.05). Based on high-throughput sequencing, it was found that the abundances of Lentilactobacillus
buchneri, Lactiplantibacillus plantarum and Limosilactobacillus fermentum were higher in the lactic acid bacte-
ria additive treatments, while the abundances of Levilactobacillus brevis and Leuconostoc mesenteroides was
higher in the CK treatment, and there was also a certain proportion of undesirable bacteria. In summary, com-
bined with the comprehensive evaluation of the indicators of nutritional quality, fermentation quality and bacte-
rial diversity, the silage quality of natural pasture grass silage is the best when Latilactobacillus graminis is add-
ed.[ Chinese Journal of Animal Nutrition, 2024, 36(5) .3352-3362 ]
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