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B OE. AXBREAMRARRF A WA AR ERF T RNE KBS R A B &
e, AR ERFER S AR RE FERRA KL S5 AN, o A A 3B (R A AT
FeAmA)  SUBR 20 (A Am 5x10° CFU/g SLEBR H #1 7) A ABR 4 (P B8R . T 8 v & BR 4 R
7:1 209K ARILBEATIRA R mE A 4 mL/kg) A AR 40 (R P ERAA Aoy LR AP A R 101 W R
ST RA, RIS A 2 g/kg) Aot e £ B2 (FAn 50 mg/kg k) HUANEL, F
W45 d G, MEARERFEGER RS KB fifo R EmE, SREW. 1) AIBREY
MEORAETREG THEMEM(P<0.05), ANEL A fo b e K BRAM PRI G S HES TR E
A& T 2 28 ( P<0.05) , A AUBR 3k 20 An 4F 4 2 B 2804 A8 %47 " AL A AF o PR 2k 2 4F Y e B R AL A
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TG REAS IR A 2 AR L T g
OrOR 4 2R R TR E TR R TR A A R G SRR T
TR SRR SRR R T P A O T IR
TR BT 5T 32 B AR R T FLRR B A N AR AR
it A HILIR B Lok B B #2645 2L R T A A R
LR 1T R S R A W L TR A ) L A, A R I T
31, [0 e 1 7L R PR 7 A R e LR I R AR 7
I pH, A7 R0 A B A AR, R TR AR T
WIS IER BRI, 5 20 O T L R A R T 7 AR
SR ] 4R TH I R AT AR E 1, B 1k IR
Lo, e U3 — 7 T AT K A AR ) 40 A BE g 2
Bl SN LR R K 8IS, o — 5 T Al R A Y
LPYER G I AR LT 4 & 1, o 7 I AR E 1
PRI, B2 AR . IR LR N TR S
AL RE W FL 1% TR AL 7 WA kL, s B AR pH, 70
1l 4 S8 A 0 3 ) RIS R AR W R A K B IR
T ARDRR I I W, A5 AT DR AT BRLE SR A0 (Y
AR 1L B TR B FL R 28 mT 400 4] 7 0 v 4 T
BERA A, FEAR pH R SR M T R E , 48 71
HICR BB AT AN DG T IS N )
e+ Z HEA E 28k 50 X

BB 2 RAS IR BEATOE ST, 6 T 2 Fh A S
bl a e 4R S N s R Nl TN A )
Senb b RIS R AR (FLRR A PR A
PLRRER (LT 4 3R ) X bk FOREFIE RN E &L
e ot SO AR R A R B S W, S O R O S i )
(1 B G 46 0 e P4 (A S8

1 #MR5FZE
1.1 R s A

TUJERE A K 1L 2R A8 PHAE S T0] B 2 44
KIS 4 Bk oK (BT 605) , 4 bk K 75 1T
FERLA WL 1, LR T 3R 3 B A4 A O Bk
PRI ER A FL AT B R A LR FLAF B, FLRR A
oA 5%10" CFU/g, iR, LW NIR RH R
BRI AL R A0 X R S8 2 F A A il ), i [
AL IRARN A IR A R, 28 4 R il (oK,
NFR 1, 4—B—D— % 50517 K B, 05 N
400 000 U/g) W H 11 U5 AE BB A BR A 7
R A ) PP R R 4848 (22 emx40 cm) 1 H F
BH G SE A BR A F

K1 EHRERFUMERES (TFURERM)

Table 1 Nutrient composition of whole corn before silage (DM basis) %
it H YR RLEE A 5 S MERVRESARA (S ERYRE SR KA S
Item DM CP NDF ADF WSC
&t Content 32.74 8.28 39.86 21.18 10.26

1.2 iKWigit

ERRERABHENIEZE 1~2 cm, IRA 4
Ja . RIS 5 AL, 2 o IR AL (R B
ARATT R s 7)) | FLER B 41 (M3 5x10° CFU/g
FLIR A7) ) A HLIR 2H (W R . £ R R TN R 4% HR
71 2f R LA TIR A L I N 4 mL/kg) (A
PLERER AL (R H R AN AL BL R B 422 IR 121 B i Lh
HATIR G IR 2 g/kg) R 4 K g 40 ( 780
50 mg/kg £FAEZ ) , WS INF S na 35 LA I
HOpHEAL, BH AN ERE, FAREGHAE, TR
21 kg FER TROHBIRELS T R EH, TR
K E 45 d J5 TFASEURE | Bl 5 T R AH DG 38 AR 1)
M E

1.3 I5HRiE
1.3.1  EHE RN R

SRR KT T I 4S5 4 i B2 500 g A
Wi TE 65 CHEFE (DHG-9053A ) rh it 48 h,
K AR AL ( Tecator 1093, B L) #3 % = 1 mm 1§
W, T4 (DM) KK 73 (Ash) FHE BT (CP)
FIALIS I (EE) & 2 8 AOAC (2005) 1 Jy v it
AP E , Hor DM 7 ok F & ik E |, Ash 5 5
R HRACTE I 2 | CP & B % FH LG 2 &Lk
5 EE fi R HHRNR IR (BRI %) W E,
BE(Ca) &2 GB/T 6436—2018""" R &4k
FRAR I, # (P) &% & 2 I GB/T 6437—
2018 SR 4r e BE VA A2 . M R I A 4
(NDF) R Uk 14 47 4 ( ADF) IR 1 vk 14 K i &
(ADL) & 2 I Van Soest 5% ) J7 %, % H
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Ringbio 14 43 7 {% ( R —2000, ¥ [# ) il 22, /KiF
PERR KL G ¥ (WSC) % 1 S R8T - i 1R L £
B R4 66+ (Alpha—1506, %) #E4T
M 5%E . FEH (Starch) 75 >R FH 5 SR K i — BURR L
ek E L AR A PR AN (RFV ) AR g 23 200
AT
RFV =DMI( %BW ) xDDM( %DM)/1.29;
DMI( %BW )= 120/NDF( %DM) ;
DDM( %DM) = 88.9-0.779XADF( %DM) .
K . DMI T ¥ ik & i, BW b K
DDM ] JH AL T4 5k
1.3.2 KA WA RIR
KA A W1 453350 52 2 HR NRC (2016) 7Y
ik A ETEALIT .
MRk ALE Y (CHO,%DM) = 100—
CP( %DM ) —EE( %DM ) —
Ash(%DM) ;

Af o Pk PR A T i PE R K Ak B ) (Non—NDF,
%DM ) = 100-CP( %DM ) ~NDF( %DM ) —
EE(%DM) —Ash( %DM) ;

HHLER (OA,%DM) = 3R ( %DM ) +
21 (%DM) +N R (% DM) +
T (%DM) +HA A LR (%DM) ;
AR FIH L4 (CC,%DM) =
ADL( %DM ) x2.4;

A AP (CA,%DM)= WSC(%DM) ;
A (CB,,%DM)= Starch( %DM ) ;

Hh PRV I T IR 27 4 (CB, , % DM ) = Non—
NDF( %DM) —OA ( %DM) —CA( %DM ) —
CB1(%DM) ;

ANT] FI) ] AR IR LT 4E (CCL, % DM) = 2.4
ADL(%DM) ;

AT ) FH A R 4 45 4k (CB, , %DM ) = NDF( %DM ) —
CC(%DM)

1.3.3 T RE(EFE 5
ST ALTFRSY (TDN) #E Weiss 28 i 7 vk
HE FEAKXIT .

TDN( % )= 0.98x(100-~NDFn—CP-Ash-EE) +
0.93xCP+2.25%( EE—1) +0.75%( NDFn—
ADL) x[ 1-( ADL/NDFn)0.667 ] -7,

X . NDFn Jy JC & 1 Uk %% £F 48 [ NDFn =
NDF-H ¥ A% & 11 (NDICP) ] 5 4% 2H 43 110 8 1
H %DM,

TH/LAE(DE) fUHRE (ME) (HEf74fE (NE,)
F &4 AE (NE, ) 2 I8 NRC (2016) '™, #£ TDN
Heml BT, AR,
DE(MJ/kg) = 0.044 09XxTDN( %DM) ;
ME(MJ/kg) = 0.82xDE(MJ/kg) ;

NE, (MJ/kg) = 1.37xME( MJ/kg) —0.138x
ME?*(MJ/kg) +0.010 5XME*(MJ/kg) —-1.12;
NE,(MJ/kg) = 1.42XME(MJ/kg) —0.174x
ME?*(MJ/kg) +0.012 2XxME*( MJ/kg) -1.65,

WFL G BE (NE, ) R #l§ Undersander' "’ [y Jy ¥
AT, AW F .

NE, (MJ/kg)=[0.926 5—(0.007 93x
ADF) 1/0.453 6,

1.3.4  KBEEFEPR

FRHC 25 g B 6 R &, BT T AL
(HR2027, A 1, T A 250 mL JG T ZE 18K ,
[ AHET I RE 5~6 W, BIR 5 s, ] 4 E20 A0 I%
LW E = A, R A, L B A pH it
(HANNA HI 9125, & K #) Il =& pH, ki J5 f# H
0.1 mol/L HCI i & %= pH K 3.0, &K 5 H
0.1 mol/L NaOH i % % pH 4 10.0,2& #h 71 (BC)
&M pH & 224k 0.5 4> B A7 fif 16 #E 0.1 mol/L
NaOH PR FRHEAT 5 5 73 OB T —20 C vk A 1R
fE, T e 2200 #5 & ENR Wi iR ( VFA) (FLIR Fl 2
BA (NH,-N) & 8, VFA & & R JH 5 M 635
20 5 5 LR B R X R I L ik T
FE 3 NH,-N 75 2 % 2R B — R SRR A LL ik ™
T, SRTERP MR K B Z 0 fermen-
tation coefficient, FC) F1 %% [X ¥ 4 ( Fleig score,
ES) , AT

REZE =DM (%) +8xWSC(%DM)/BC;
PRICIT4r =220+ 2XDM( % ) —15] —(40xpH) ,,

1.3.5 J& B At Ta bn

PET 3 LA R4 A (550+50) kg, %%
AR TR A ) e BT A A 3l )RR 2
(DM L) K. oK 24.1% %k &% 12.3% . T M
11.6% B T8 14.4% ,F 5 11.2% 2 E K H I
24.4% IR KL 2% ;5 3% /K4 CP 15.03% NDF
38.13% . ADF 20.15% NE, 6.49 MJ/kg, & K T
06:00 F1 1800 FA7/ME 2K HHBKK, KHE
T A 20 5 AR 24 R 48 b T 4y B [ iR
R (DMD) FlH Bk 14 4T 4k (% R (NDFD) , Je J¢
LK R 12 emx6 om, fLIE~ 50 pm, FRiE 3 g /&£
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HIHE A e e AE ) BN FE A R A I ] A
LR EAANEL, RS )E, #H H kK
PPYETE, 7E 65 THEAR Bt T 48 h, R AR B AL
B A 1 mm, 5220 DM I NDF &7, 15 %
fif R AT .

DMD( %)= [ ({HfLHIHE s DM & & -1Hb)E

FE b DM & i) /I AL ETAE & DM % & ] x100;

NDFD( %)= [ ({HALHIHE & NDF & i -Hib 5

F i NDF & &) /IHALET A NDF & & ] X100,
1.3.6 EHRMELEITN
SR FH BRI 507 3 T pR R X R I SR
PEATLZEA PEA, I S0 2 1 38 4R 5 5 010 8 55 0
R IEME, R AT,
(Xi_Xmin>
(Xmax_Xmin) °
WG TR G, D0 B s i ok B AT i 4 i
BAKT .

R<Xi)=

(Xi_Xmin)
(Xmax_Xmin)
A R(X,) HIEFRIEE, X, F1 X, 00 51
He— b5 B A I S (E B S/ IME R R ORAHL

R(X,)=1-

o

XT Pl A 6 b S T bR B AT AR SR HF- 3
18, D EHE RN T HES
1.4 SZitoh

B f# FH Excel 2013 #4711 5 R0 5 # | {f
SAS 9.1 #ff v GLM i #2347 J5 2% 43 #7 Al Dun-
can [R¥EZ H LK B, 45 1 DI/ et (H £
/N,P<0.05 NEFEE,0.05<P<0.10 HIFTE
B,

2 &% B
21 AEBEERMFAFEHRERBTEEFRTH
=AU

HEPAI NV T N il 3 67 1 Bl POy 7 Se
7t DM ,ADF ,ADL .EE Ca #l P % # JC . 3%
I (P>0.05) , A AHLER4LA CP & & i & T
M4 (P<0.05) X AR T 8.33%, AL
1% 5 2H 2T 4k 25 W 2H 19 NDF 5 2 i 3% T Hofl 4%
4 (P<0.05), AHLERERAIM Ash TR W &S TA
WLBR 4 FN 4T 4 2 WE2H ( P<0.05) . A HLIR £ 2H Fn4f
YR WL RFV 025 T I2H (P<0.05)

x2 AEAFEFMANEHRERFTLEFRS RN (THRERM)

Table 2 Effects of different silage additives on nutrient composition of whole corn silage ( DM basis)

2 5] Groups

i H P
e L o\ \ SEM
Ttems X iR LR HHLER A HLERER £ Y E P_value
Control  Lactobacillus Organic acid Organic acid salt ~ Cellulase

T 5t DM/ % 30.80 31.53 31.08 30.95 30.44 0.18 0.432
HEHT CP/% 8.16° 8.23° 8.84° 8.23° 8.35° 0.07 0.001

PR R £F 4k NDF/ % 35.14° 34.28° 34.28° 32.98° 33.21° 0.22 0.002
iR MEBE I 47 4 ADF/ % 20.67 19.94 20.64 20.52 21.04 0.16 0.320
2P YA VAR A

%‘ﬁ%ﬂi\ﬁ? 1.66 1.51 1.50 1.41 1.26 0.08 0.715

0

HLAE R BE/ % 4.00 4.27 4.09 4.23 4.13 0.14 0.821

MK 5> Ash/% 4.40" 4.37® 4.21° 4.46" 4.24° 0.05 0.060
55 Ca/% 0.47 0.47 0.49 0.47 0.48 0.01 0.996
W P/ % 0.38 0.38 0.36 0.37 0.37 0.01 0.919
AHXT iR AN RFV 192.83¢ 199.13%* 197.63" 205.81° 203.19® 1.37 0.010

[R5 H e JE AR AN R /NG SRR 0R 22 5 .3 (P<0.05) AR BE 7 A ROR 22 5 A 3 (P>0.05) . TR,

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.

2.2 ARFEFMAINEHKEREEEBRKULEY
HOSEMNZIT
H12 3 Al LLFE i, AN [A) 35 28 i 790 X 22k 6

K75 IP7 % CHO .CB1 .CB2 .CB3 Ml CC & & L%
M (P>0.05) . A HLER Th 4 02T 4k K i 41 10
Non-NDF % & & 5 T X R4 (P<0.05) , 5% 1
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HAAMEEIN T 3.75%F1 3.66% . FLIEH A A LR
2 A HLEREL 4 LT 24 Z L) OA il CA &Yy

BEETXRA (P<0.05) , Horh FLHR /4 8 OA
M CA &8,

x3 ARABFMEHFMANEHRERETCHBRAKUESUAS SENZM( FHRERM)

Table 3 Effects of different silage additives on carbohydrate component contents of

whole corn silage (DM basis) %
2l %] Groups
i H P{H
Items X) R FLER A AR AR ER degm SEM e
Control  Lactobacillus Organic acid Organic acid salt  Cellulase

RikK1EEY CHO 83.44 83.62 82.86 83.08 83.27 0.18  0.705
ii?fﬁ(%g%ﬁ%* fe 48.30° 49.34% 48.58% 50.11° 50.07* 0.35  0.052
AHLER OA 5.60° 8.21° 6.99" 7.66* 7.64* 0.25  0.002
ArEdERE CcA 5.37° 6.74° 6.40" 6.46" 6.65" 0.25 0.068
WM CB, 30.84 28.59 29.49 28.17 28.37 0.39  0.174
H PR TR 4T 4E CB, 6.49 5.29 5.70 7.81 7.40 0.72  0.531
aF A e A 4E CB, 31.16 30.67 30.70 29.60 30.18 0.27  0.450
AH R &4 CC 3.98 3.62 3.58 3.38 3.03 0.20 0.715

2.3 AEBERMFINE#HKERSTIHNEELN
=AU

M4 LA, 2R A A LR 41
TDN &5 i 2555 T X4 B2 A HLIR £6 41 0 2F 4k %

fifi 2l ( P<0.05) , FLM& 5 2 F A HLER 41 1) DE \ME |
NE,, 1 NE, ¥ 3 & % B4l A5 LR 6 41 fn 2F
P Z WAL (P<0.05) o AS[R)TE I 56T 4 ik oK
I NE, TG 5 (P>0.05)

®4 AREBMFMAINEkERE TN EE BB (THREM)

Table 4 Effects of different silage additives on prediction energy of whole corn silage (DM basis)

2H %] Groups

yE| P1H
Items xR SR H HHLR AL gz SEM o L e
Control  Lactobacillus Organic acid Organic acid salt  Cellulase

SR AL SR 5> TDN/ % 76.07° 77.48" 78.34° 76.48° 76.19° 0.23  <0.001
41kt DE/(MJ/kg) 14.03° 14.29" 14.45* 14.11° 14.06° 0.04  <0.001
fRiEHEE ME/ (MJ1/kg) 11.51° 11.72° 11.85° 11.56° 11.52° 0.03  <0.001
HEFFIHE NE, / (MI/kg) 7.62° 7.81° 7.92° 7.68° 7.64¢ 0.02  <0.001
W EHHRE NE,/ (MI/kg) 4.99¢ 5.15" 5.24° 5.04° 5.01° 0.02  <0.001
WFLEHE NE, /(MI/kg) 7.03 7.09 7.04 7.05 7.01 0.01 0.320

24 AEBEMRMFAMEHREXRETINLBESHH
=

M2 5 FTLUE H, FLER R 4 A HILIR £6 41 Fn 21
YR MFALR pH B K F X 4L (P<0.05) , LR
B AT HLRR AL A LR 20 2T A 25l 41 10 LR
SR BEESTREA(P<0.05) , Hor FLIR# 4 1Y
pH A%, FLIR & it i . A AL AL N IR & it

F T HABA L (P<0.05) . AHLIRAL A LI £
HIRAS R/ B A (NH,-N/TN) & AL F X 4
(P<0.05), AYLERAL A HLER 4 2T 2 K i 21
M &R B 3 T XTI (P<0.05) , FLIR A
20 AT MR £ 20 RN £ 4 3R Wl 41 9 2% QT 43 & T X
MR (P<0.05) o AN[AE WTE IR 4 ik oK 7 I
B TR AT R 2 i o B 52 ( P>0.05)
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Table 5 Effects of different silage additives on fermentation parameters of whole corn silage( DM basis )

#H % Groups

i H B, . " S SEM PiE
Items papiict FLER A EERIN HHLEREL 21 2 K il P-value
Control  Lactobacillus ~ Organic acid Organic acid salt ~ Cellulase

pH 3.51° 3.39° 3.45® 3.40° 3.40° 0.01 0.031
LW Lactic acid/(mg/g) 44.44° 68.78° 55.86" 63.91" 62.53" 2.39 0.002
TR Acetate/ (mg/g) 11.49 13.08 12.67 12.58 13.80 0.58 0.822
N Propionate/( mg/g) 0.07° 0.12° 1.33° 0.14° 0.10° 0.12  <0.001
TH2 Butyrate/ (mg/g) 0.01 0.02 0.08 0.01 0.01 0.01 0.167
BASA/BA NH,-N/TN/%  3.64° 3.15% 2.79" 2.63¢ 3.21% 0.10 0.006
752@%& . 45.85° 48.52* 50.98* 52.11° 52.14* 0.76 0.112
Fermentation coefficient

PR CIF4) Fleig score 126.19" 132.37" 129.06™ 132.79° 132.79* 0.91 0.060

25 AEABEEFRMANMEKEXRTVES
B fi# 22 B 2 1

& 6 7] LLFE A MR+ 4 () DMD,, , #l
NDEFD,, , i 3 & T %t B2 ( P<0.05) , £F 4 K i 40

K6 ARFMFMANEHRERFTIETEBROZIME(THREM)

) DMD,,, .NDFD,,, 1 DMD,,, . # & T X i 44
(P<0.05) o AN 6] 3 238 300 Xof 42 bk £ oK 55 2 1Y
NDFD,, , 7 i E 5 Wi ( P>0.05) ,

Table 6 Effects of different silage additives on rumen degradability of whole corn silage( DM basis) %
2H %] Groups
5 H — - _ P i
Items xR FLEH HHLR AL gz SEM e
Control  Lactobacillus Organic acid Organic acid salt  Cellulase

24 h T FFEf#R DMD,,,  65.46° 66.14" 65.80" 66.79" 67.21° 0.21  0.040
48 h Y% f# % DMD,,,  72.08" 72.24° 72.11° 72.22° 74.72° 0.34  0.033
24 h H PR AT 4 R AR

- 29.86" 30.65° 30.58" 30.97° 31.28" 0.16  0.056
NDFD,, ,
48 h H PRV A T Y R i

- e 46.68 46.93 46.79 47.09 47.31 0.12 0.528
NDFD,;,,
2.6 AEBERMFAILENEHRERETINEF
MEZEITEN 3 3 i

B i W 250 15 Metr it REm 31 AEBELRRNFNEKRERBTEERR M

43> #r, Hvh CP,RFV  Non-NDF, CB, , TDN , ¥
MR & B & %, 2% I8 7r . DMD,,, . DMD,,, #I
NDF,, , & IEAH 4545, NDF  Ash . pH FINH,-N/TN
R EFE bR, MR 15 A8 FR B9 SF 23R8 pR
EHEATHER B B 255 8 R E S 27
B IR E N BE N . 27 2 R W 4 > A WLRR h 41 >
A HLER 2 > 2L IR A 41 > X R4

=AU

A5, LR B 4 1 R LB 3R 4y 5 o IR
EIPMTE 3 -3 B et SRl | R Y TR SR N7l
FEGEFe— 20, 1 /DN A O IR R LA B
R T 40k E K757 A0 NDF # ADF & &, A [AF
G R FH 00 ZL IR TR o 2 ik AN [) W R 2 25 SR A7 A
SRR, A, A HLER 41 CP il WSC
et BRI 0 3 4G, 5 R Bk i i A 4y ) A
R BR AR N 86 22 75 007 v U o H R A 4 SR — 3, R
PR ] R A LR B2 R A6 I ekt B T e
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FRRIAR R 25 A B A 0 0 76 3, ) B R AR T 3 I
KRR INAEY) B B 0T AE X CP ORI WSC Y 7
FE, AL T EFRYIE . A OLIR TR 4R 4t
ZEHF A NDF fil ADF & it 50 B 41t 35 AT, 1fi
Non-NDF & i & 3% 30, i T4 HLER $h 47 4 %
it o) AL 40 200 LB A o A AR, U LR X 2 7 2 R
FEF 2 2 (0 B i, DR 2 o 7 RS M v sk Ak fb &
P REV I R R A R % 0 (8 1)
SR bR, HL B TR R R NDF Al ADF 5 it i
174k 5, NDF Fl ADF % & B AIG, AH 1) Rk i ot

WY R, A LR 4 RN AT 4k R 4L A RFV
5 HAK NDF & & B 4156, TDN J& i k4 5k g
R —FRME L, LK LTS T MR
NDF ,CP ., Ash ADL il EE %845 #51% , (HZEBi 44
AU B RN A [ 9 ) DN TR A R R 4 R N
2N BE S AR G R R, S [R5 )R
7 I SRR S DL R 22 RE AR A9 5 ¥ A [R] AT e 2
RATAE ST EIA . i T DE ME NE,, fl NE,
HJJ& A TDN [FERE L3800k, IR 45 R (H 35
(A8 L LA 5 TDN A,

R7T AEAFLRMNFALEYE/RERBELHEFRESESITHN

Table 7 Comprehensive evaluation of nutritional value of whole corn silage treated with different silage additives

2H %) Groups

b}
. W M AR NIRRT

Control  Lactobacillus  Organic acid Organic acid salt Cellulase
HEH CP 0.21 0.26 0.77 0.26 0.37
rpPEVE ST 4 NDF 0.29 0.50 0.50 0.83 0.78
HLK S Ash 0.27 0.32 0.64 0.16 0.59
FHXT R AN B RFV 0.30 0.56 0.50 0.83 0.72
A Hh P B T £ 4 MRk K £ &) Non-NDF 0.29 0.42 0.36 0.70 0.69
JEM CB, 0.80 0.37 0.54 0.29 0.33
SATIHALFR 5> TDN 0.19 0.58 0.81 0.30 0.22
pH 0.13 0.64 0.38 0.60 0.60
L& Lactic acid 0.01 0.66 0.31 0.53 0.49
RBEFRE FC 0.13 0.34 0.53 0.62 0.61
FAXE/ BE NH,-N/TN 0.10 0.40 0.62 0.72 0.36
WIRITST FS 0.22 0.66 0.42 0.68 0.68
24 h TY B ff 2 DMD,, , 0.10 0.30 0.20 0.49 0.61
48 h T B4 f%% DMD,, , 0.19 0.22 0.19 0.21 0.66
24 h P EPRIREF HERE i % NDF,, , 0.07 0.42 0.39 0.56 0.69
ZEAEIRME Comprehensive nutritional value 0.22 0.44 0.48 0.52 0.56
HE4 Ranking 5 4 3 2 1
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Effects of Different Silage Additives on Nutritional Value, Fermentation
Quality and Rumen Degradability of Whole Corn Silage

WANG Yafang'*” JIANG Fugui®® CHENG Haijian>® MAO Cui**
AN Wenjuan>? DONG Hui>® SONG Enliang'**"
(1. College of Life Sciences, Shandong Normal University, Jinan 250014, China; 2. Institute of Animal Science and
Veterinary Medicine, Shandong Academy of Agricultural Sciences, Jinan 250100, China;
3. Shandong Key Lab of Animal Disease Control and Breeding, Jinan 250100, China)

Abstract.; This experiment was conducted to evaluate effects of different silage additives on nutritional value,
fermentation quality and rumen degradability of whole corn silage. When whole corn ensiling, different silage
additives were added, there were 5 groups in the experiment, which were control group ( without any silage
additives) , Lactobacillus group ( supplemented 5x10° CFU/g Lactobacillus preparation) , organic acid group
(formic acid, acetic acid and propionic acid were mixed in a volume ratio of 7:1:2, the additive amount was
4 mL/kg) , organic acid salt group (sodium benzoate and potassium sorbate were mixed in a weight ratio of
1:1, he additive amount was 2 g/kg) and cellulose group ( supplemented 50 mg/kg cellulose) , each group
contained 4 replicates. After 45 days of fermentation, the nutrient content, fermentation quality and rumen de-
gradability of whole corn silage were measured. The results showed as follows: 1) the crude protein content of
organic acid group was significantly higher than that of other groups ( P<0.05) , the neutral detergent fiber
content of organic acid salt group and cellulase group was significantly lower than that of the control group ( P<
0.05) , the relative feeding value and non-neutral detergent fiber content of organic acid salt group and cellulase
group were significantly higher than those of the control group (P<0.05), and the contents of organic acids
and soluble sugars of Lactobacillus group, organic acid group, organic acid salt group and cellulase group were
significantly higher than those of the control group ( P<0.05). 2) The total digestible nutrient contents, diges-
tive energy, metabolic energy, maintenance net energy and weight gain net energy of Lactobacillus group and
organic acid group were significantly higher than those of control group, organic acid salt group and cellulase
group (P<0.05). 3) The pH of Lactobacillus group, organic acid salt group and cellulase group was signifi-
cantly lower than that of the control group (P<0.05), the lactic acid content of Lactobacillus group, organic
acid group, organic acid salt group and cellulase group was significantly higher than that of the control group
(P<0.05) , the ammonia nitrogen/total nitrogen of organic acid group and organic acid salt group was signifi-
cantly lower than that of the control group ( P<0.05), and the fermentation coefficient, Fleig score, 24 h dry
matter degradability and 24 h neutral detergent fiber degradability of organic acid group and cellulase group
were significantly higher than those of the control group (P<0.05). In conclusion, Lactobacillus, organic
acid, organic acid salt and cellulose had varying degrees of promote effects on nutrient content, fermentation
quality and rumen degradability of whole corn silage. Comprehensive evaluation of the above indicators, the
comprehensive nutritional value of whole corn silage in each group from high to low is; cellulase group>organ-
ic acid salt group > organic acid group > Lactobacillus group > control group.[ Chinese Journal of Animal Nu-
trition , 2020, 32(6) :2765-2774]
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