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Table 1 Before ensiling the chemical composition of P. purpureum X P. americanum
i H Item 7K 4r High moisture  H17K 43 Moderate moisture  fli/K 4> Low moisture

T4 & Dry matter (DM, %)

B 1 Crude protein (% DM)

HLE D7 Crude fat (% DM

HLEF 4 Crude fiber (% DM)

MKy Crude ash (% DM

JTo AR B Nitrogen free extract (% DM)
A VAR K AL A Water-soluble carbohydrates (% DM)
NH; —N (% TN)

pH {8 pH value

22 bR Buffering capacity (mE/kg DM)
FLER T Lactic acid bacteria (Log cfu/g FM)

IS 4N Aerobic bacteria (Log cfu/g FM)

BFEE R Yeast (Log cfu/g FM)

B H Mold (Log cfu/g FM)

26.32

39.76

71.12

3.
1.

31.

ol

97.

71

45

44

.19
.22
.99
. 026

.30

83

.59
. 66
.04

.00

3.
1.

34.

55.

5.

39

34

24

5.20

82

98

0.021

5.

76.

03

63

4.
1.

30.

34

. 006
.30

.10
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Table 2 Effects of lactic acid bacteria on the fermentation quality of different moisture P. purpureum X P. americanum silage

Total nitrogen; FM: 4] it Fresh matter; Log: BB % Denary logarithm of the numbers of bacteria.

Koy R DM pH{{  NH;—N A 2 (] TR IR/ LM FLR/ B
Moisture Additives %) pH value (% TN) Lactic acid Acetic acid Propionic acid Butyric acid Lactic acid/ Lactic acid/
(% FM) (% FMD) (% FMD) (% FMD) acetic acid  total acid
CK 67.81 A 4,77 A 4.61d 0.30 E 1.16 A 0.24 AB 0. 00 0.27 B 0.18 C
ik 4
| LA 66.15 AB 4.74 AB  4.73d 0.63 BCDE 0.71 ABC 0.22 AB 0. 00 1.01 B 0.39B
Low
. LB 64.55 BC 4.32CD 4.85d 0.59 CDE 0.59 BCD 0.20 AB 0. 00 0.99 B 0.42 B
moisture
LA+LB 62.82 C 4.41 CD  4.98d 0.89 ABCD 0. 83 AB 0.32 A 0. 00 1.14 B 0.44 B
CK 35.81 D 4.20 CDE 15. 34 be 1.09 ABC 0.33 CD 0.25 AB 0. 00 3.42 A 0.66 A
HhK
LA 35.30 D 4,13 DE 13.70 bc 1.20 AB 0.32D 0.25 AB 0. 00 3.77 A 0.68 A
Moderate
. LB 32.75D 4.41 CD 20.36 a 0.22 E 0.51 BCD 0.12B 0. 00 0.43 B 0.26 BC
moisture
LA+LB 33.99 D 4.43 CD 19.60 a 0.48 DE 0.44 BCD 0.13 B 0. 00 1.11 B 0.45 B
CK 24.10 E 3.96 E 12.85 ¢ 1.23 A 0.33 CD 0.19 AB 0. 00 3.97 A 0.70 A
¥
Hial LA 24.41 E 3.95 E 12.70 ¢ 0.95 ABC 0.28 D 0.14 B 0. 00 3.42 A 0.68 A
igh
. LB 23.01 E 4,48 BC 16.24 b 0.40 DE 0.69 ABCD 0.17 AB 0.11 0.61 B 0. 30 BC
moisture
LA+LB 24.38 E 4.46 BC 15.15 be 0.14 E 0.70 ABCD 0.16 AB 0. 00 0.20 B 0.14 C
bRk SE 0.009 0. 067 0.973 0.131 0.108 0. 035 0.032 0. 404 0. 044
i E JK 4> Moisture % % % % % % N % % % % N % % % %
Signifi- 7L fR 4 Lactic acid bacteria  » x * * % * % N N _— % %
cance 22 1. Interaction * % * % N * % * % N * X * %

[Fl 51 R G 5 B AN [) 5 2 22 S . 35 (P<<0. 01D » [R) B /NG 7 BE AN TA] 35 Sy 22 5 L 35 (P<<0. 05) 3 % KR 0. 05 AKFAEJT R 2 5 » » KR 0. 01 AKFAE

BE;NERERAAEE .

Values within the same column with different lowercase and capital letter differ significantly from each other at P<C0. 05 and P<C0. 01, respectively;

% and * * ; Significant at P<C0. 05 and 0. 01, respectively; N: Not significant. CK; No additive; LA : Lactic acid bacteria A; LLB: Lactic bacteria B;

LA-+1LB: Lactic acid bacteria A and B.
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B SR B WSC 5 MG 19 B A B o i 1 R V-sore S
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Wi pH A 5.2 %20 (P<<0. 05) , % NH; — N, P. americanum silage
R/ R MA IR/ BRA WL F (P << CK: No additive; LA; Lactic acid bacteria A; LB: Lactic
0.01) . Fo0 A% & K & 20 vh L 5 0 2L 8 15 A [ A1 bacteria By LA-+LB; Lactic acid bacteria A and B

pHE. LM N & &, BmA R/ L. IR/ &

M2 LR 25 B A0 B A 10 BH 4 I Pl R A BE S R s AIK  K i E AL MR A S5 AL AR s LB B LA+ LB %A% pH (A%
R LA (P<<0. 01) R A A g2 LA WK /- BE JT b LB 25, fEhoK sy it dlirp. 5 CK AL, LA b3
XF A F5 AR R TG R (P=>0. 05) ;LB Al LA+ LB AbFHFEAR T 2L ER/ £ 1R FLIR / SR M 7L IR % = (P<C0. 01),
BomT NH; —N & (P<0. 05), fE@ &K ER ., 5 CK A, LA 4355 ir 45 48 b5 #5 C i 3 5% i (P>
0.05); LB Ab ¥ fin T pH {H (P<C0. 01, F&AK T FLBR/ L R . FLER /MR A FL AR & i (P<C0. 01, #4117 NH, —N
MR EH (P<<0.05)  JF /4 T TR LAFLB M 7 pH {E (P<<0. 01, &K 1T LI/ LW . FLIR /B R F 3L IR
FHE(P<<0. 0D M T L& 58 (P<<0.05) . BARE e & KK LA FE402E 3 FL R & 9 J7 4 T
LB 5 LA+LB, £ Bk A LA a7 LASGE & K o0 £ 5D & B BT B R R B3 . LB B 2 1 oG 1K 7
T R T

2.2.3  FLERW 5K 4 & ) 58 HAE X TR R R R — RO U L 3 224 A K 43 3 ke 0 ok A TR 2
SN LR R 0 LR T 4 v R TR B SR A R . LR S S K B AR pH L HLR . 2
M2 TR/ Z BR FFLIR / M R A5 S 3 52 (P<C0. 01) (35 2) . W Ah AEAR K 43 & 8 500 - LA ZERRAR pH {4 )5 T
2T LB (P<<0.01);7E i P /K T LA ZEREAR pH A 3G INFLIR / £ 1R FLIR / BB M FL IR & & J7 i i T
LB(P<C0.01) s AR E/AKE &AM TF.LBS LA+LB R E 2R (P>0.05) . Mo 5kE i 4 #EAT 548
T 85 3 RGBT R AT AH R PR AR SR TSI LA 555 S e o R R TR AE

2.3 TEHFEHRAFALEKR

2.3.1 LR ERFRAAREE HIASTFE G, AR 7 BV A AR B i M AE I TR bR is s, —
FREORE U o 75 T AR 0 G A O 2 R ol B R A AR AP A g s g R 2 I R e R R A b R,
e R T 2 R FH 7 0 g W 7 A ) LR AR ) SR R R R P T OB S RS I AR pH(E L CO, KR
TGN AR AN TR S AR TS IR . AT A TS K gy A KL FLIR 2 0 A R H K A
1 R MERR TR 22 1 M RE 25 B AR i A8 T L D R 2 ol T K a3 BT AR W3 8 A B 2 1 RTE E E A
R W RN TR (R N IR S LL LR A s bt J i A . R A E)E 9 d WL | K &R
WM EFF R pH (B AR A0 FR BE i K B/IMKIR Ry 7K 43 8 1 = ok g & 5 > R0K 70 5 = (B 2) o XBEIIRK 43
ErR IO TR R A AR A R T AR R LR % i (0. 3020 FMD AL, 2R (1. 420 FMD & 44
=

2.3.2 FLRRWX R F TR A RE R R M Muck™ S FARTE TR N0 EAT SRR R 0 A R FLAT B (L.
buchneri) W] LA T WAk b e B R0 8 6 Y A2 B I Bl st A AR e R . DR R B A IR FLAT B0 n] DA B 2 &
P R o A A M S SRR A W AR S LR O HAE IR A R R B8 o fif LR 7= A L BRDY i & R U B TA
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90 ——CK -TF—1LA —Z—LB —O—LA+LB

[ . T I\ 1T ;
K 7K 43 Low moisture 1 7K 43 Moderate moisture 27K % High moisture

pH{E pH value

3.0

0 72 144 216 0 72 144 216 0 72 144 216
Bt [E] Time (h) Fit /E] Time (h) Bt /E] Time (h)
B2 AREHTR.P. SRS SEFTFAABALENEIESELH pHEEL
Fig.2 pH value changes of low, moderate and high moisture of P. purpureum X P. americanum
silages during the aerobic period

CK: No additive; LA Lactic acid bacteria A; LB: Lactic bacteria B; LA-+LB. Lactic acid bacteria A and B

AT RER I A R B BRI R JFEE 9 d NS CKAREL . B3 LB s8R A 8 LA+LB 3] 7 A IF 2 K
HERFIOR pH AL, TR LA fedt pH E80 (B 2), HIE R AE T CK 5 LA ZhBEay 7L & &
NH; —N 185 LR YR 55 HE A VN 07 R 5 5 AR L R I8 it B A SRR MR 2255 0 S LB 80 & i
LA+LB i b oK 2 8 40 £ 87 OB SR E B I 8] 20 550 72, 144 1 216 ho DRt o8 0 A B 3L AT B 400
EEFH AR R A B O .
3 Zig

ANTE I T IS TN LR B 45 b 85 KR 1) TR R I 9 A I a5 O LA R S K B . TR SRR LA A
PP AR KR T R A T A R S S A LT R B TR N X e KR T R A R e 2
TR LA AR 0 26 0F T 2000 T BB ZLAF B . 5 T B B I0A FCZL AT 3 B IR FLAT 3 5 SR 2l
ARG WSGE T ERHF R A SR .

e Pd ¢

(1] FESEE . haifr. ML= 2aIM] dent: hER 1 MR AL, 2003, 146-147.

[2] Michelena J B, Senra A, Fraga C. Effect of formic acid, propionic acid and pre-drying on the nutritive value of king grass
(Pennisetum purpureum) silage[J]. Cuban Journal of Agricultural Science, 2002, 3. 231-236.

[3] Kiranadi B, Sastradipradja D, Astuti D A, et al. The effect of king grass silage with chicken manure on the metabolism and
glucose production rate of lactating goats[J]. Asian-Australasian Journal of Animal Sciences, 2002, 7: 982-985.

(4] PR5ELA. X E A5 ARAERKEREEWERNEMIRLI] P EER, 2005, 15: 30-31.

(5] ¥FE CCEEEF AN, EREAFDIEIRE S E S5 A RA #E XK ] Bl 5% 8, 2006, 1. 23-27.

(6] FHED HE. ERXFIR BRG] BB, 1994, 2. 52-54.

[7] Patrizi W L, Madruga Janior C R F, Minetto T P, et al. Effect of commercial biological additives on elephantgrass ( Pennise-
tum purpureum Schum) silage[J]. Revista Brasileira de Zootecnia, 2004, 3: 392-397.

[8] Guim A, de Andrade P, Tturrino-Schocken R P. Aerobic stability of wilted grass silages ( Pennisetum purpureum Schum) trea-
ted with microbial inoculant[ J]. Revista Brasileira de Zootecnia, 2002, 6. 2176-2185.

(9] skmWe. FRDRH AT M DR BT a R I B R CM. dbat . o E R B AR AL, 2008, 46-75.

[10]  SHAE. B & Scmmds e IM]. dbat.: deat gl R hikk . 1996, 26-29.

[11] McDonald P, Playne M J. The buffering constituents of herbage and of silage[J]. Journal of the Science of Food and Agricul-

ture, 1966, 17. 264-265.



136

ACTA PRATACULTURAE SINICA(2009) Vol. 18,No. 4

[12]
[13]

[14]
[15]

[16]

(17]
[18]

[19]

[20]
[21]

[22]
(23]
[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

Y. A P4 Pl 00T K IV AR T 3 AR B L B2 [ DL b at e v AL B 2 B A - 24 318 30, 20065.

Zhang ] G, Kumai S. Effluent and aerobic stability of cellulase and LAB-treated silage of napier grass (Pennisetum purpure-
um Schum)[]J]. Asian-Australasian Journal of Animal Sciences, 2000, 8: 1035-1188.

B 45 RS BN BT 2. MLDRES B LMD, R HAR R E =R F 2, 2001, 93.

Zhang J G. Roles of biological additives in silage production and utilization[ J]. Research Advance in Food Science, 2002, 3
37-46.

Muck R E, Pitt R E, Leibensperger R Y. A model of aerobic fungal growth in silage: 1. Microbial characteristics[ J]. Grass
and Forage Science, 1991, 46. 283-299.

JrHLRR, ZEEAR, SKRBTE . S B S K 5 WS IR 2 40 vk FE I SO B g e ) ). Bl 2=, 2007, 16(2) ; 40-45.
Panditharatne S, Allen V G, Fontenot J P, etal. Ensiling characteristics of tropical grasses as influenced by stage of growth,
additives and chopping length[J]. Journal of Animal Science, 1986, 63; 197-207.

Yokota H, Ohshima M, Huang K J, etal. Lactic acid production in napier grass ( Pennisetum purpureum Schum) silage[]].
Grassland Science, 1995, 41 207-211.

McDonald P, Henderson A R, Heron S J E. The Biochemistry of Silage[ M]. UK: Chalcombe Publ, Marlow, 1991.
Catchpoole V R, Henzell E F. Silage and silage-making from tropical herbage species[J]. Herbage Abstracts, 1971, 41:
213-221.

SRBTT . TTHLER, AR AR, SEL AN N FL AR BRI AF 4 2R A A A A B L], B AER . 2007, 16(3): 139-143.

TR AT IR AL RN AE A A I g R I RCR T, Bl 2R, 2007, 16(1): 100-104.,

Uchida S, Kitamura Y. Silage making from tropical pasture grown in south western islands of Japan[]J]. Japan Grassland Sci-
ence, 1987, 32. 369-374.

Herderson A R, McDonald P, Arderson D H. The effect of silage additives containing formaldehyde on the fermentation of
ryegrass ensiled at different dry matter levels and on the nutritive value of direct-cut silage[ J]. Animal Feed Science and
Technology, 1982, 7. 303-314.

gk E, BB IS ME AR WL R . 4. Effects of lactic acid bacteria and cellulase additives at different temperatures on the fermen-
tation quality of corn and guineagrass silages[J]. L2234k, 1997, 6(3): 66-75.

WK, BERY, BE0PLE. R R EEIS AL R S R BERSZ R L], Rk 2R . 2005, 14(3): 67-71.

RUFAR. F R R AR B R X R T & =05, 1976, 30 772-776.

Muck R E. A lactic acid bacteria strain to improve aerobic stability of silages[J]. U. S. Dairy Forage Research Center 1996
Research Summaries, 1996, 3(14): 42-43.

Oude Elferink S ] W H, Krooneman J, Gottachal J C, et al. Anaerobic conversion of lactic acid to acetic acid and 1, 2-pro-
panediol by Lactobacillus buchneri[J]. Applied Environmental Microbiology, 2001, 67 125-131.

Kung L Jr, Ranjit N K. The effect of lactobacillus buchneri and other additives on the fermentation and aerobic stability of
barley silage[ J]. Journal of Dairy Science, 2001, 84 1149-1155.

Ohyama Y, Hara S, Masaki S. The use of caproic acid to prevent aerobic deterioration of silage after opening, with special

reference of the amounts and time of application[ J]. Journal of the Science of Food and Agriculture, 1977, 28. 369-374.



ERCEST RE AL 237 2009 4F 137

The effects of lactic acid bacteria inoculation on the fermentation quality and

aerobic stability of king grass silage
LIU Qin-hua, ZHANG Jian-guo, LU Xiao-liang
(Department of Grassland Science, College of Agriculture, South China Agriculture
University, Guangzhou 510642, China)
Abstract: The effects of moisture contents (high, moderate, and low) and lactic acid bacteria inoculation (LA,
LB, and LA+LB) on the fermentation quality and aerobic stability of king grass silage were investigated. All
the silages were well preserved. The fermentation quality of king grass silages with moderate moisture content
were better than those with high and low moisture content. LA inoculation did not significantly influence the
fermentation quality of king grass silage, but the fermentation quality of king grass silages with high and mod-
erate moisture contents was increased. LB or LA+ LB inoculation increased the pH value (P<C0. 05) and acetic
acid content, but decreased lactic acid content, the rates of lactic acid to acetic acid and lactic acid to total acid
(P<C0.01). When the silages of king grass were exposed to air, the aerobic stability of LB and LA+ LB inocu-
lated silage were best.

Key words: lactic acid bacteria; king grass; silage; fermentation quality; aerobic stability



