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Abstract: This research investigated the effect of lactic acid bacteria (ILAB) preparations on microbial popula-
tion counts and silage quality of whole maize silage during fermentation and on aerobic exposure after fermenta-
tion. The aim was to test if inoculation with LAB preparations can improve silage quality and aerobic stability.
Three different LAB preparations [ Homofermentative (Homo), Heterofermentative (Hetero), combined Ho-
mo+ Hetero] were added to whole maize during ensiling. A blank control treatment was also included. Data on
microbial population count, fermentation quality and nutrient contents of silage were evaluated during fermen-
tation at 3, 7, 15, and 30 days after ensiling, and on completion of fermentation, after 1, 3, 7, 15 and 30 days

of aerobic exposure. It was found that both during maize silage fermentation and during subsequent aerobic ex-

Wi H 3 :2019-12-31 5 8 ] H 4 : 2020-02-11

A TR H R AR R 2 B 2 4 PR €5 B R AR (GSAU-XKJS-2018-071)  H il 48 4 b A= 9 35 AR BF 58 5 i FHIF & 5 H (GNSW-2012-25)
B RGBT E I H AN R F AL KT H (CARS-39-18) , Hlt 45 BH 5 5 KL IR (17ZD2NC020) , =2 M i B4 5 s 31 H (2012-2-
159) . H 45 2 b A AT BRAR 22 6 € T 4R b % 35 (GSSLCSX-2020-1) I H 3 44 185 45 24 4 7l 32 4831 R0 95 H (2020C-08) ¥ Bl

FEHR WA 07 % 5 (1979 2o Hl AR AL BI04 1t . E-mail: 383921499@qq. com
* W EVE# Corresponding author. E-mail: leizm@gsau. edu. cn



84 ACTA PRATACULTURAE SINICA(2020) Vol. 29, No. 11

posure, the LAB population counts, the lactic and acetic acid concentrations were significantly increased com-
pared with the blank control treatment, while the numbers of aerobic bacteria, yeasts and molds and crude pro-
tein loss were significantly reduced and the concentrations of NH;-N and the pH were obviously reduced by ad-
dition of the three LAB preparations. These results indicate that LAB preparations improve maize silage nutri-
tional quality and inhibit secondary fermentation after aerobic exposure. The combination treatment Homo+
Hetero performed best, and Homo performed better than Hetero.
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2012 4F 9 16 H, [ H M2 I Wk B e & I bk oK VIR 2~4 em 5T R A8 56 7 I 50k, 1
PRI e R T 48 LIRS DG 5 7K i 2 0 A 7 I JRORH S K R R 2 70 o ZE T RIS I
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drates, WSC) . FPE B £F 4 (neutral detergent fiber, NDF) . #1245 H (crude protein, CP) Fl & 14 ¥k 1 £F 4 (acid
detergent fiber, ADF) & &0
L5 A2#kERFEAHAEIAAIRESEMNZ

K FH i SORORA €2 210 20 i1 7 IV AR RE A TR R (propionic acid, PA) \FLR (lactic acid, LA) , Z R Cacetic acid.,
AA)FIT R (butyric acid, BA) & & ; 5K F 28 iy — W &R 40 L (340 70 #7 &2 45 Al (ammonia nitrogen, NH;-N) 7%

i,
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LIRS =N
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AT I R AT S TR T A5 A P2 G SN T B0 3 /D TR R (P<0. 05) , Hort Homo+Hetero AR B2 5/ (3R 1)

A Ah P AT FOT B ) e B TR A N IVEE 3 RIF IR B b, & /I 30 R¥/PMT 1X10° CFU » g ', A
ARG YW N, Homo Ml Hetero ZbPEZH F45 15 K5 18 />, Homo+ Hetero AbHLAL F55 7 K 5w 2>, ifif %
MR ZH FF 2 m T 26 30 KBk, i3] 10° BE gL, 1 Homo Ml Homo+ Hetero £ ¥EZH HAF 10° BEHK . WEHFIL:
BT RITIR A AR 30 K, 25 Ak PH2H [ RE TR B 3 0 35 A T B (P <20, 05) . 77 P40 2% Ak 2124 1) G 2 =
Z5 ABA AR #E W, Homo il Homo+ Hetero Zb ¥4 0] 2 JC 2 3% 22 5 . A1 B F (KT Hetero 4 B4 (P<C0. 05)
(D,

2540 2 X B B R AR B IV R BE R AT R WD NEIE T R IR B A AR R 7 d. 4
AR AR/ T 1X10° CFU » g 1 Z i P o, 247 S 22 55 20 30 K I ) IR 4 25 TR A b GA 3 2, 48 XX 10°
CFU » g ', B %8 T4 441 (P<C0. 05) , Homo+ Hetero b ¥4 & i T I b 4b B 41 (P<C0. 05) (6 D).,

2.2 AANREANARERTENAAAEREMN pH 2 NH,-N &2 45 % "

&1 A, BEE T R HEAT A5 AL BRAL RN XS BRAL Y pH ¥R B F A 3 REFERXT AL pH o 4. 21 LLAb,
AL PR R ZE 3.8 LU s X IRZH F28 7 RAFRE 2 3. 9, & A 0 AN BRA pH A L EH IS 30 K — ELAR R A X
FROE TEBANF AEL B, & 482 pH A8 T X B4 H 22 7 W 3 (P<<0. 05) , (B 45 &b ¥R 40 W) JC 1 3 25 7,
FHEFEFZEGSH pH WAHFTHE s Homo A1 Homo—+ Hetero A4 pH E T N ZEE L5 30 K43 T+ £ 3. 84
1 3.82, Hetero AbHL Hy 4. 14, i %t B8 b FRIRc P, a5 5 4. 69, 78844 S 2 01 e L & Ab B 40 pH ¥ 18 2K T X
W& 2 (P<C0. 05) , Homo Ml Homo+ Hetero Ab PR 4H 8] JC . & 22 5 , YK F Hetero AbH 4 ,
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Fig. 1 Effect of compound lactic acid bacteria on pH in

whole corn silage and aerobic process
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Fig.2 Effect of compound lactic acid bacteria on NH;-N

content in whole corn silage and aerobic process

3.7.15.30 #ARFABEME 3.7.15.30 KK Ky K7 JKys JKao BRI ARF RA#FES 1.3.7.15.30 K, F[A, 3, 7, 15 and 30 mean the 3rd, 7th,

15th and 30th day of silage fermentation; K;, K;, K7, K5 and K3y mean the Ist, 3rd, 7th, 15th and 30th day of aerobic process, the same below.

2.3 AAABAS AR ERFTERAKAIR S
9 3% A

W 2 WL UL, AT I A R AT AR R R S YA 30
K,LA 1 AA &1 Homo+ Hetero™>Homo > Het-
ero> %] B, Homo+ Hetero 1 Homo Ab 3 2H [6] G i 3%
25,05 Hetero Ab PR K X HE 4l 2 7 . FH (P <
0.05), PA Il BA 745 Ab 2 41 Fnet B 21 rp 35 4G 0 1)
2.4 AAABANARERFTLHEA LR EHNT
H WSC #= CP &3t %h

T30 45 b B AL R BRZH ) WSC 5 it 35 3% i [
IR HT 7 d FRERCL, Z 05 T BB vl 2% . HOXT B4 1Y
WSC & RIEA R TAABA (F 3. H I 30 KA,
Xof B4 55 25 b B 20 25 5 B 3 (P<Z0. 05) , {H Ab 34 20 i)
ZRARE, HARERG . & LHA X A WSC
THAERIF TRER A TEISRURRET

=2

FIAREMEKRERTRHAMEGNRSENZN

Table 2 Effect of compound lactic acid bacteria on organic

acid content in whole corn silage (mg * mL™")

E A PLER

Time Organic

(d

acid

b B

Treatment

Homo Hetero

Homo+ hetero CK

30 LA
AA
PA

BA

3.6540.06a 2.38+0.05b
1.50=£0. 05ab 1. 21+0. 08b

3.83£0.07a 1. 8040. 08¢
1.76+0.07a 0. 8740. 05¢

LA
AA
PA
BA

2.20+0.09a 1.83+0.08b
1.3140. 06ab 1. 0540. 06b

2.32£0.09a 0. 8540. 03¢

—_

.5240.07a 0. 55+0. 04c

T =R R .

”»

Note: “

means organic acid was undetected.

B, 31 AR 15 RIFEIR T4 4 B4 58 30 R, Homo—+ Hetero AR HEZH A WSC & E & 5 .5 Homo Ab 3 2H J6 A

W25 BY5 Hetero AbFRAL FN 5T BE 2 2% 5 . & (P<<0.

05),

AT A AR R A A BRI X R CP & & Y B iR AIG , HX BRAL I 2 F & b 34 (1 4) DA
FIEE 30 RGN IRAH 54 PRAH £ 5 B3 (P<<0.05), HIE 30 REFX AR CP & & 5 JFURHH L 45 2k &%
ZH 11. 1% .1 Homo 1 Homo+ Hetero Ab# AL S35/, 435 4. 9106 F1 5. 17 % . A3 E R 58 )T - 45 Ak B AL FI
XTHEAL R CP & 1 T B R B 18 K, O BR 2L 56 30 KA CP & 5B LR T 36. 200, S & Ab #2422 &
i3 (P<<0. 05) . Homo il Homo+ Hetero Zb B 43 5] R 20. 4 % 1 19. 2% ,CP &m0,
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AN, HAE 7 RINFERE, 25 KR N, AR REE 15 d 5, 75 I iaRk b B B 0 S0 20888, NDF &
it T R R RE R A A K B S L A A A R A O, R A I A A R #E W11, Homo 1 Homo+ Het-
ero b 3EZH () NDF % 5 5 2558 i » X AT B A%

1 WA A R ER AL 45 Ab FRAL AN B L0 A9 ADF & A8 ka3 5 NDF S 2RI 6) .
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I J7] Time (d) IN 7] Time (d)
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WSC 2 2/ %M CP&EMH M
Fig. 3 Effect of compound lactic acid bacteria on WSC Fig. 4 Effect of compound lactic acid bacteria on CP
content in whole corn silage and aerobic process content in whole corn silage and aerobic process
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