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Table 1. Physiological and biochemical characteristics of different strains

Strains LP C-LP ALP PP C-PP A-PP LS C-S
Source Lab cIcc USA. Lab cIcc USA. Lab CIcC
Cell shape rod rod rod coccoid coccoid coccoid rod rod
Gram staining + + + + + + + +

H, 0, Enzyme reaction — — — — — — _ _

Fermentation type Homo Homo Homo Homo Homo Homo Homo Homo
T/ C

4 w w w + + w + +
10 + + + + + + + +
45 + + + + + + + + + + + + + + + +
50 w w w W + + W +
pH

3.0 W W W W W W — —
3.5 w w w w w w w W
4.0 + + + + + + + + w +
8.0 + + + + + + + + + + + +
8.5 + + + + + + + + + + + +
9.0 W + + + + + + + + + + + +

Fermentation substrate

Maltose + + + + + + + +
Raffinose, pure + — — + — — + —
Mannose + + + + + + + +
Nitrilosides + + + + + + + —
Glucose + + + + + + + +
Galactose + + + + + + + +
Lactose + + w + — — + —
Esculin hydrate + + + + + + + +
Sorbose w — + + — — + _
Xylose + + + + — + + —
Fructose + + + + + + + +
Arabinose + + + — — + + -
Glucopyranoside + + + + + + + +
Mannitol + + + w — — + —
Cellobiose + + + + + + + +
Rhamnose — + + — — _ + _
Melibiose + + + + — _ i .
Salicin + + + + + + _ +
Amylum — — — — — — — _
Sucrose + + + + _ _ " _
Gluconate — — — — — — — _
Arginine ammonia production — — — — + + — +

Nitrate reduction — — — — — — — _

+ +, +,w,— indicate growing better (0D>0. 5) , growing (0. 1<0D<0.5) , growing slightly (0. 05<0D<0. 1) , none growing (0D<0.05) respectively;
LP.PP.LS stand for L. plantarum-2, P. pentosaceus-6, L. sakei-5, respectively; C and A stand for the strain bought from China Center of Industrial
Culture Collection and American, respectively, the same below.
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s FA7 APP R FH B b7 47 8 5 177 PP-6 il C-PP I35
N FE BTy A HE ;R0 R R i 0 LT LSS Al R
TR0 5 A A U U L B RO B

ERE 3 BRI RERE, T 225 TPk CLS WY AHI A .

FEAS )i R pH AR R 5% R 5 XA (7] B8 Ak 1 2
K OD HEATIN 2 K, E 50 C I, 26 %4 55 ) LS—
5 A mss 4K, CS A KK i LSS 5 CAS 78
pH {24 3 B AR, T 42 e MR8 A7 3k 59 A K
2.2 EFEWHEFTEAFNE

2 W LLAE Y, T AR A T R JROR K
HAET0% it KWWK RN 5.27%
SEAREE T RIFHE Ky & R Bk,

R2. AT EREWERBUERS

Table 2. Chemical composition of Elymus nutans before ensilage

Dry matter Crude protein Water soluble Neutral detergent fiber Acid detergent fiber
(% FM) (% DM) carbohydrate (% DM) (% DM) (% DM)
29. 67 8.30 5.27 63.29 28.02

FM means fresh matter, DM means dry matter, the same below.

M3 R4 W] LUF 78 15 C I, AR 841 7>
4 1R TR VR AR I FLAT 1 LS 5 2 i kk C-LS AL
AE B RACH IR pH M NIRRT B ASE /2R
18 (P<0.05) » HAEW R A7 T 2 I K P B KL & )
AIRLER 5 4 25 C I, pH {22 573 AN S 35, fHUAS SR

e iE W LA W LS 52 % itk CLS MLk,
BERS T HFME AR S & (P<0.05) , HE A
R/ AEEFEMRTSHHEKE CLS L H 4l (P<
0.05) , 5 2 BEAK T WOkl b PF Bk ¥ 2F 4 & it (P<
0.05) .

RI AMABRERFEATE LSS MSEHK CLS REBKBEST I ARLLER

Table 3. Comparion of fermentation quality of Elymus nutans silage inoculated with LS5 or C-LS

Propinoic acid

Strains pH Lactic acid (% DM) Acetic acid (% DM) (% DM) AN/TN (% TN)

15 C 25 C 15 C 25 C 15 25 C 15 C 25 C 15 C 25 C
LS 4.42 4.52 6.51 7.33" 1.24 1.77° 1. 11 2.07 16. 81 12. 14
CLS 4.53" 4.56 7.85" 5.37 1.40 1.38 1.39° 1.85 19.73" 21.78"

TN means tolal nitrogen. * show significant differences at P<0. 05, the same below.

R4 FMABRERBFEATE LSS MESEZEK CLS FERRBWEFT AR KL ER S LK

Table 4. Comparion of chemical composition of Elymus nutans silage inoculated with LS5 or CL.S

Water soluble carbohydrate Crude protein

Neutral detergent fiber Acid detergent fiber

Strains (% DM) (% DM) (% DM) (% DM)

15 C 25 C 15 C 25 C 15 C 25 C 15C 25<C
LS 1.39° 0.91 7.77 7.08 59. 84 58.99 28.03  29.63
c4ds 1.06 0.99 7.28 7.24 58.75 62.51" 28.16  30.11

HI 50 d s BT A A PR I RL 2K R AR K A
TR NS R 6 AL W, A2 25 C
I 3 DR R A R PR OK e S RS
W JUR 17 % Je Ay, #4750 JsUR) .
U AR TR 5 )R LP + PP L5 2 2% R kA EE A

15 CFEE I T HF 6k # R & & (P<0.05),
HETF 25 CAH, HFRIEMESE/SE M, BE% R
125 2 (R AR 1, J8 35 BRI T 75 0 k) b v b v 41 4

& (P<0.05) -

puni g
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Table 5. Comparion of fermentation quality of Elymus nutans silage inoculated with LP + PP
" Lactic acid Acetic acid Propinoic acid AN/TN
Strains ’ (% DM) (% DM) (% DM) (%TN)
15 C 25 C 15 C 25 C 15 C 25 C 15 C 25 C 15 C 25 C
LP + PP 4.69 b 4.66a 7.08a 5.73b 1.63ab 2.00 1.43 2.34ab 21.76b 20.96a
C-LP + PP 4.76a 4. 60b 5.76b 5.27¢ 1.55b 1.86 1.36 2.53a 25.59a 17.33b
AP + PP 4. 60b 4.53¢ 5.87b 6.24a 1. 88a 1.86 1.42 2.27b 20. 18a 16.13b

Values followed by different letters in the same column show significant differences at 0.05 level. LP + PP, mixed strains of L. plantarum=2, P.

pentosaceus-6; C-LP + PP and A-LP + PP, mixed strains of L. plantarum and P. pentosaceus that were bought from CICC and a silage inoculants

cooperation of USA. The same below.

ROANMAREESSEREYIAINBESAERAIKARSHNEEREHES AL ER S LR

Table 6. Comparion of chemeical composition of Elymus nutans silage inoculated with LP + PP

Water soluble carbohydrate Crude protein

Neutral detergent fiber Acid detergent fiber

Strains (% DM) (% DM) (% DM) (% DM)
15 C 25 C 15 C 25 C 15 C 25 C 15 C 25 C
LP + PP 0.87b 1.01 7.30a 7.07 58. 46b 61. 80b 30.05 29. 85ab
CLP + CPP 1.01b 1.01 6.65b 7.23 59. 44 ab 64.26a 29.73 30.01a
ALP + APP 1.42a 1.16 7.19a 7.28 60.49a 63.08ab 28.58 27.81b
BT R o 5 10 63.29% » — % B e ) . 4E T
3 tie e AR — S 3o A I T 4 22 B0 K R ) 4 i R
{59 43 fif o WA T PV 0 T 4 5 L B L R 2 1 K Ak
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T W 0 R B e v T 75 R4 16 XU R 5
I HL 48 K 22 B0 W9 7T B 40 18 250 SO TR
A= 25 Wi 5 18 (L. monocytogenes) A5 %5 it i 901 461 15
F P o AR 6 kK 0 T LT VS 0 AR o
TR 0, W38 R B 5 R Fhors f wf A B 3 3L
FETR LS5 it 3 B A 75 I 4 kL pH {H (P<0.05) ,
0 8 T Ak A o B A AT I RE R R A R
K, HABMMAS R /&R X AT 68 AR
A el N IS R ST o (A 187 N A NN O 1o £
— S IE N RS AT T Tk RE AR R 8
FLIR 7 -

T 0 R A Y I 5 s T FE T RO R
KEER KA AW, B G KB KL &&=
BEBC, SRR AL B 5" . HH
B 15 T3 B (A W SLAT B LSS 5 [ Bl R A EE
pH AHL AR BRI B T 85 WO o 7K 8 T B K AR A 0 1
FFH S A L35 00 R b K M R S R R s T CALS
W MR E S MR, TRE S g R
1 F S A 75 0B R 1 BB T o S A
LAY B I W LT B LSS n) A R 4 kA A
[ pH AR )T 3 A= 0t R 1R 40 i A R
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oy IA —E M. PHRESESET
Bie » K AN A S0 O 1R TR B R i R A AR
PR —E M Y

3.1.2 EYIAFAELP2+XERKE PP6 E5
AMFIEREBHES SRR MW IR W LR
o SR R TR 1) T B 28 AR A H — i A SR T B
IR SR AL 10°CFU /g, by T 4 7 I 4 kL pH
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Effect of lactic acid bacteria isolated from Tibetan Plateau
on silage fermentation quality of Elms nutans
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Abstract: [Objective] In order to detect the effect of lactic acid bacteria isolated from Tibetan Plateau on silage
fermentation quality of Elms nutans. [Methods] We used 3 isolated lactic acid bacteria with better growth at low
temperatures of 10 and 15 °C at ensiling of Elymus nutans. Subsequently, effects of the selected lactic acid bacteria on
fermentation profiles of Elymus nutans silages stored at 15 and 25 °C were evaluated by using the same species of commercial
inoculants as the control. [Results] PP-6 isolated from Tibetan Plateau could ferment raffinose, lactose, sorbitol, melibiose
and sucrose, and LS-5 could ferment cottonseed sugar, laetrile, rhamnose, lactose, sorbitol, xylose, arabinose, melibiose
and sucrose, but the same species of commercial strains could not use these sugars. Inoculation of these three strains into
Elymus nutans at 15 and 25 °C ensiled for 50 d, we found that LS-5 significantly reduced silage pH, propionic acid
concentration and ratio of ammonia nitrogen/total nitrogen at 15 °C (P<0.05) , salvaged more water-soluble carbohydrate
and crude protein; Application of LP2 and PP-6 as a combined inoculant to Elymus nutans significantly improved lactic acid
concentration (P<0.05), resulting in a lower ratio of ammonia nitrogen/total nitrogen, saved more crude protein and
significantly reduced neutral detergent fiber content (P<0.05) as compared with the commercial strains. [Conclusion] The
three isolated strains can improve silage quality of Elymus nutans growing on the Qinghai-Tibetan Plateau at low temperature,
but these strains have no obvious advantages at 25 °C in comparison with the commercial inoculants.
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