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1 MB5FE

1.1 XEHH

1.1 FER FIAORE VIR ROl B B 52 50 kR 55 1 4 50, T 2006 48 7 4 8 HXIEI AT H I, )& T
5L FEXEIM R R, TR &R 14. 8620 (5 1),

1.1.2 FEmA ZEEEKOE  ARCrHTAD 9, B 53 80=99. 7%, 1 s AR50 — T 2B 7=,

1.1.3 HIAe RALEEHFH,ZAF N 250 mLONE 6 em X & 11 cm) (3R 252% .

K1 FEAREMNEE

Table 1 Characteristics of elephant grass

F# i Dry matter H & [ 5 Crude IKE MR K AL S ¥ Water P P VeV 2T 4k Acid o PR I 4T 4E Neutral
(g/kg FW) protein (g/kg DM) soluble carbohydrate (g/kg DM) detergent fiber (g/kg DM) detergent fiber (g/kg DM)
148. 59 56.63 134.03 430. 20 606. 67

1.2 Xt

0 R 58 42 BE AL DX 1R 3 25 78 30 08 i 590 0 AR 5 £ TR 3 ) e B Y 0 (PR L 1L 500.2. 590, 3. 500 F
45BN B KE 3 AER EFTEE 1,3,5,7,14 1 30 RITTFFHRE I 552 75 0100k} 0 4 35 48 b5
1.3 REH*k
13,1 FmRIEH X R O IV E 2 1~2 em £ 47 4R 06 S P 2 BEWEI 7 i 5 E L 54
RAYS G AR D [ — A 3KOF 3 ANF A, A A 55 B A K RIS 35 B FRCH %5 B 76 % T
AR RAT . I E R R 250 mL, R FAIHEE 1X10° kg/m’,
1.3.2 HEGTALE (EHWAEE 1,3.5,7,14 F1 30 KAF T35 W0 B 3 0 kL 58 4018 50 U B 24 35
g BB A 200 mL () 0 = AOBRE I 70 mL K S B FUKAE R4 24 h, SR 2 )220 A0 A A8 vk
UM ARAF T 50 mL A EEDIE T —20 CokAR P& ARORAE R I . D8R AR U SE pH B FLIR &S A MR
JUT IR o 0 4% 350 43 140 7 I R AT B R R T, B EE L DU E T L SR A SR B OK AL B
1.4 F SR

T (dry matter, DM) 65 CHEF 72 h iz ', FLE& (lactic acid, LAY R AR BIEBR LM E" . AR
& (ammonia nitrogen, AN) K Ff] %6 iy — W& BR A0 HE fo sk i 2t . K M K 1k & 4 (water soluble carbohy-
drate, WSC) K FH BB — SR H 3L . 48 L PERE VB2 (volatile fatty acids, VFAs) R FH s 20U (i A CH A
B GC-14B) il 22 . 335 2,1 (acetic acid, AA) \NR (propionic acid. PA) 5 T & (butyric acid, BA) . il 22 554 .
IR 140°C L RAL IR E 180 C A M %R IE B 220 C ., MA & & (total nitrogen, TN) R MY K ERE .
1.5 H#E%H

I B 2R FH SAS Gt 80 AT BN 2 5 22 437 . JF ] Fisher’s (LSD) #4728 AL
2 ZR55H
2.1 FREkH R LR L EF Ay pH 4. fLEf» DM 4 %09 % h

SIS [R] A1) £ H) G 5 B R A e o A b pH (AN FLIRR I 8L B/ (3 2) W FEH A BERIER 1 R &
BV N2 pH {E 5838 A% F X5 B (P<<0. 05) A BEE WK1 42w pH (A EFHEH(P>0.05), Hr 4. 5%/
Ab PR 2 T A AL HE (P<C0. 05) . FIEE 3 K. 4.5 %040 FEE) pH {2 3 5 T H A 45 Ab B4 (P<C0. 05) . (H X} B 5
Ay A B 2H 5] 22 57N 3% (P>>0.05) . XFHRAY pH H25 3 RO 2RI FRES] 4. 12 (35 1 K pHA{EH 5. 28) . 1 HAth
Qb FEZH T R ARG . EHS 5 KL 150043 pH (B 3. 89, .3 (P<C0. 05) Ik T4 BRI 4. 500 b3 , A
ftb b B ] 2% F AR B (P>>0.05), M 7~30 d & 4bF ) pH EHTE 4.2 LLR VN Z B pH (B 4. 5% kb3
ST MG B B R 35 (P=>0. 05) {HL 4% 4b B[] 22 5 R 3% (P=>0. 05)
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R2 FAmMZEMKEEMEK pH E,ZLE DM & 2T
Table 2 Effect of adding ethanol on pH, LA and DM contents of elephant grass silage

e 5 HIREL L AL B Ethanol treatments
Items  Storage period (d) 0 1.5% 2.5% 3.5% 4.5%
1 5.2840.17 cB 4,2440.01 aD 4,3140.08 aE 4.3540.05 aB 4.7040.01 bD
3 4.12740.04 aA 4.027+0.05 aC 4.07+0.01 aD 4.137+0.18 aAB 4.5140.07 bD
pH fi 5 4,047+0.06 bA 3.89+0.03 aBC 3.94+0.02 abC 4.01740.06 abAB 4.07+0. 14 bBC
DH value 7 4.1140.09 aA 3.79+0.02 aA 3.860. 03 aBC 4.0740.34 aAB  4.10+0.02 aC
14 4.107£0. 36 aA 3.87+0.04 aB 3.8040.06 aAB 3.80+0.02 aA 3.79£0.01 aA
30 3.98+0.22 aA 3.95+0.05 aC 3.74+0.02 aA 3.91+0.01 aA 3.85+0.20 aAB
1 15.01£6.79 aA 31.93412.79 aA 22.56411. 64 aA 21.2941.93 aA 16.49+5. 35 aA
A 3 25.4942.49 aA 43.60+1.29 bA 39.9142.64 bB 28.40413.17 aA 22.404+4.11 aA
LA 5 43.5543.70 aA 42.0046.09 aB 67.0345.67 cC 54.084+2.86 bB 41.0146.02 aB
(&/ke DMD 7 72.48+8.24 abB  76.95+10.31 bB  79.11%1.06 bC 78.01+8. 03 bC 67.54%10. 95 aB
14 58.23426.97 aA 76.68+15.74 bB 77.8947.35 bC 84.92410. 38 bC 61.54+5.96 abB
30 52.21441. 31 aA 74.7846.79 bB 76.4844.39 bC 72.00%1.46 bC 61.71+8.78 abB
1 152.93+2.83 aB 145.53+4.37 aA 153.71+5. 24 aB 155. 85414, 04 aC 156.8945.42 aAB
TR 3 156.3249. 01 beB 141, 2847.88 aA 145.0740. 88 abB 160. 2343. 18 beC 161.3440.97 cB
DM 5 158.34=+2.15 bB 148.69+4. 81 aA 142.3443.93 aB 158. 76+4.89 bC 167.90+4. 04 bC
(g/ke) 7 137.96+9.09 aA 149.5042. 40 abA 147.2343.40 abB 152.0546.80 abBC  160.42+10. 27 bB
14 131. 9544, 31 aA 140.48+2.11 aA 146.8241.07 aB 145.8943. 20 aAB 151.654+3.51 bAB
30 131.694+3. 29 aA 139.84+3.32 aA 140.47411. 85 aA 142.3344.74 aA 144.6447.93 aA

[ —F AR KRS F i 2R F— AR R EF B2 [ — 17T WA F/NE FRERR R — RN R A2 7 83 P<<0.05, T,
Values followed by different capital letters in the same column show significant differences between the same treatment; Values followed by differ-

ent little letters in the same row show significant differences between the same day; P<C0.05. The same below.

FLIR W AR AL v AR (36 2) I 3 d, LA B 2L IR & & v 8l 3 (P<C0. 05) & %t B (BR4. 5 %04k
) AR BRI A FLIR S R R TR, FEREEMAE 5 K,2.5%,3. 50 iR N AL B FL IR O i
(P<<0.05) @ FXF IR, 1. 5 %0 Fll 4. 526 A0 H, 55 7 KU i & 1t A L A0 6 B 1% L 1R 7% 1 JC 18 3% 28 5% (P=>0. 05) . {H,
4.5 Yo Rb B AR F I Z WAL B, 4 14 K.1.5%.2. 5% F1 3.5 % Ab B A FLIR & i B 2 (P<<0. 05) & T X IR L {H
4.5V FRTC B 35 25 - (P>>0. 05) . FERBEMS 30 RS IR (B 4. 520 4L FRAM) (1 ZLIR & it 35 i 2 = T X
HRALF (P<C0.05), 3. 5% AbFRAESS 14 K3k 58 KAl (84. 92 g/kg DM) , H 5.2 (P<<0. 05) & F45 1,3 15 K
FUIR Fr i s 4. S U M AL PRAESS 7 Rk R (67. 54 g/kg DMD, 555 1 F1 3 RIWHI L 2% 5 B3 (P<<0. 05); Hi4 3
AREFRAESS 7 K FLER O 3k B 5 K HLAr ) e 3 (P<<0. 05) i T 1 1 3 d M FLIR & 2 .

FERTERIRT 5 d Xt BRAL S AR DM & i FARMR AL 3 (1. 526, 2. 500 A0 3 , Bl 4 & TS Jon o 11 184
i, DM it BN 55 5 K 4.5 %0 AR DM i 2 (P<<0. 05) & T HA AR HE . 55 7 R H# 1) DM % &
By B B 4L 5 %0 A i S (P<T0. 05) i FH AR FEL 55 14 KRN HL A DM & F X B (P>>0. 05) . H
4.5 kb 3 DM 5 it e 5 (P<C0. 05), 30 d ZEEUS AL 31 DM 545 & ¢ B a3 (P=>0.05),
2.2 REILA AR Andy S8 3 ¥ e A2 PR LIS R4S 2 6% e

SRS NH IR & AR R B R P R A B B sh A, Bk R R BT . B 1 R
MR 2 3 (P<Z0. 05 IR T X6F BE L (HL 45 I8 I Ak B[] 22 532 A8 18 3% (P =>0. 05) (3% 3) . TES 3~7 K & [ ) 45 4b 3
MR ERICE (P>0.05) 25, WIRM RS A 14 Rk B KMEH, 3% (P<<0. 05 & TR L EEH)
BB ERBERE 30 K B MRS/ T OB, 5 4. 504 B 22 5 B 3% (P<<0.05), HHi% &



FI8HE 2 W 2247 2009 4F 55

R I I, SR & & 2 P fERB R A AN T RS #IR DA . 8 1 RO
LR VFAs & it 825 (P<<0. 05) IR T X R, 3~7 d & B 1 1] £ b 31 55 % BE 22 5K B 3% (P <20, 05) JH A PRIk #a
Feo XIE VEAs &5 14 RIXF R KRME . B3 (P<<0.05) @ T HAL A A B A . AR B #e b VEAs 1)
AL Z R AR AL AR L

RS 1 K,1.5%,2.5% M 3. 5 00 4b B LA/AA 3 (P<0. 05) @& F XTI, H 152040 B LA/AA
E K (P<C0.05), 55 3.5 fl 7 KAAHAM LA/AA LR FEZEF(P>0.05), 5 14 K 2. 5% M 3. 5% b BLfY
LA/AA fH 835 (P<<0. 05) & T 45 B X BB /R AR LA/AA (. 55 30 RATHA LA/AA AR T S &AL 52
H5 4. 5% 4b ¥ 22 55 . 3 (P<<0. 05)

R3 ANZENKESHAMELZERENRSENZN

Table 3 Effect of adding ethanol on volatile fatty acids content of elephant grass silage

5 3 H B R L FEAL 3 Ethanol treatments
Items  Storage period (d) 0 1.5% 2.5% 3.5% 4.5%
1 12.27-4.52 bA 1.8040.59 aA 3.8242.17 aA 1.37+1.89 aA 3.8040. 71 aA
- 3 9.3945. 94 aA 7.0444.13 aAB 6.6642.36 aAB 7.3740.72 aAB 9.0241.33 aBC
AA 5 8. 744,96 aA 6.7340.94 aAB  10.6241.79 aBC 5.95+2. 47 aAB 8.96-1.77 aBC
(e/kg DM 7 13.4249.51 aA 9.1346. 38 aB 8.6241.02 aB 13.84-4. 93 aC 7.9140. 58 aBC
14 26.30416. 74 bB 9.3942.56 aB 10.56--4. 51 aBC 7.2841.98 aAB  10.08%1.59 aC
30 16.49--0. 27 bA 10. 492, 14 abB 13.10+ 1. 09 abC 10.95-3.15 abBC  6.05-4.07 aAB
1 0.134+0.22 a 0.1240.11 aB 0.0140.12 a 0.0340.05 a 0.03%0.05 a
- 3 0.01%0.01 a 0.0140.02 aA 0.03%0.05 a 0.0340.05 a 0.0340.05 a
oA 5 0.0440.04 a 0.0340. 04 aA 0.0040.00 a 0.0040.00 a 0.0340.05 a
(&/ke DMD 7 0.024+0.02 a 0.0040. 00 aA 0.1940.32 a 0.0040.00 a 0.0240.04 a
14 0.00%0.00 a 0.01%0.01 aA 0.01%40.01 a 0.0340.05 a 0.0440.12 a
30 0.0040.00 a 0.0140.01 aA 0.0040.00 a 0.0340.05 a 0.0040.00 a
1 0.00%0.00 a 0.00-£0. 00 aA 0.00%0.00 a 0.0040.00 a 0.00+0. 00 a
. 3 0.00%0.00 a 0.23%0. 40 aAB 0.2440.41 a 0.0040.00 a 0.0140.01 a
BA 5 0.0240.04 a 0.13%0.16 aAB 0.0840.13 a 0.0040.00 a 0.0040.00 a
(2/kg DM) 7 0.134+0.23 a 0.35+0. 60 aAB 0.04+0.07 a 0.0840.11 a 0.00%+0.00 a
14 0.09%0.16 a 0.6540. 30 aB 0.00%0.00 a 0.0040.00 a 0.0140.02 a
30 0.00%0.00 a 0.09%0.12 aAB 0.00%0.00 a 0.0640.10 a 0.0440.08 a
1 1.58--0. 83 aA 12. 422,94 B 6.0040. 27 bA 7.5342.46 bA 4.3941.42 abA
3 5.114.19 aA 4.2940. 68 aA 6.50%+2. 11 aA 4.1442.43 aA 2.5140.51 aA
LM/ 2] 5 6.17-£3. 35 aA 6.40E1.79 aA 6.42£1.01 aA 10. 0443, 67 aBC 8.04-50. 89 aAB
LA/AA 7 7.8945.65 aA 10. 96 5. 43 aAB 9.2540. 98 aA 6.0742. 06 aAB 8.59+1.17 aAB
14 2.0042.92 aA 5.26+2.09 abA 8.4043.70 beA 12,0242, 14 C 6.24+1. 44 abA
30 1.18%6.71 aA 5.37+7.22 aB 5.8940. 83 aA 7.03%2.42 abAB  13.6148.09 bB
1 12. 404, 44 bA 1.93-0. 48 aA 3.8342.16 aA 4.40+1.86 aA 3.8240.71 aA
3 9.3945. 94 aA 7.29+1.05 aAB 6.88+1. 74 aAB 7.4140.67 aA 9.0641. 38 aBC
- 5 8.8044. 90 aA 6.8940.82 aAB  10.69%1.89 aB 5.9542. 47 aAB 8.9941.73 aBC
VFAS 7 13.57-3. 45 aA 9.4746.97 aB 8.8541.31 aB 13.93-4. 88 aC 7.9340. 62 aBC
(/kg DM) 14 26.43412.54 bB  10.05+2. 26 aB 10.57+4. 52 aB 7.3141.94 aAB 10.1341.54 aC

30 16.6240. 22 bA 10.59+2. 27 abB 13.1041.09 abB 11.0343. 01 abBC 6.0944.42 aAB
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2.3 RRWHHmeg LB EEFERREPRERAKRERBERLSY S FTOH M

FEF IR BERIRT S d INER N BE 45 A A0 3 AN/ TN B8 F X B o35 1 K 305001 4. 500 40 ¥ 8 @A
TRTREAL(P<0.05), 45 3 Fl 5 K 4. 5% AL P i 2 (P<<0. 05) K X4 (F 4), 45 7 K& E AN/TN 2
SR FE(P>0.05) ,{H Z EEAL B K T X B #3A(P>>0. 05), %5 14 K ZBEEGRINALBEAY AN/ TN 3 (P<
0. 05 IL T X5 B 72 K T 55 30 R CREA AL IR AN/ TN A PR FRK T X B (P=>0. 05) (&%, 6 R fE b i
JnAb B AN/ TN BE £ B IN G /3mSR . 0B AN/TN G 1 RIFUG B E & I 00 1 72 2 32 5 T
IO R

B 5 d &b H WSC & B RSB, 56 5 R WSC & it i 2 (P<<0. 05) ik F455 1 Xy WSC & &t
B J5 25 AL B WSC & it T BB 18, X AL 3 R [ 31 13. 35 g/kg DM, WAL 4. 50019 WSC & it TR
W FE B/ HOK IS PR K AL G W) 52 32,52 g/kg DML TE R BERY 3~ 14 d WjE S B A AL B iy WSC 5 2 34
Foxk R Bl A SRS I B0, WSC & it B 4 i, L 5 3,5 M1 7 R 3,520,450 kb B WSC & i i
H(P<<0. 05 B FXFHR, 45 30 K 4. 5% 4 ¥R WSC &4 15. 26 g/kg DM, 2 &5 F X% BA 1. 5 % A ¥ (P<<
0.05),

R4 FMZEMNKESNEAMESE/BRMKBERKLEWHFNE
Table 4 Effect of adding ethanol on AN/TN and WSC content of elephant grass silage

22 35 H I REL L EEAL B Ethanol treatments
Items  Storage period (d) 0 1.5% 2.5% 3.5% 4.5%
1 68. 494 14. 86 bA 47.21-+7.28 abA 43.48-2. 24 abA 21.28+2. 86 aA 17.75-+8. 62 aA
AEA/
e 3 78.79434. 41 bA 55.2545. 72 abA 50. 684 3. 28 abA 51.9945. 15 abB 32.7646.45 aB
SR
AN/TN 5 80.7646. 34 bA 77.09412.41 abAB  70.95+10. 24 abAB  64.4447.24 abBC  48.26+10.76 aB
/
(g AN/ 7 80.53433. 49 aA 79.25+5. 23 aAB 76.4245.92 aAB 61.4343. 35 aBC 54.38+1. 25 aBC
kg TN) 14 146. 754 11. 35 bB 90.04435.51 aB 85.6344.21 aB 76.65418. 62 aC 69.1247.15 aC
30 82.70425.05 aA 79.3841.51 aAB 76.3248.91 aAB 76.79443. 22 aC 70.7445. 01 aC
1 27.3242.27 aC 38.68-+5. 39 bD 39.81+5. 63 bB 63.48+4. 22 ¢C 68.58+8. 61 cC
TRV Rk 3 17.24+4.30 aB 26.32414. 39 abC 27.45+11.66 abAB  40.7246.48 bB 42.75410. 14 bB
KAELEH) 5 13.351. 94 aAB 16.47+1. 90 abB 16,9072, 92 abA 27.3247.56 bAB 32,5242, 38 bB
WsC 7 11.92-+2. 11 aAB 12.37-+2.96 abAB  13.2242. 05 abA 20.25410. 28 bAB  21.27-4.89 bA
(g/kg DM)
14 10.54+2. 36 aAB 12.08+1.73 aAB 13.10+1. 47 aA 14.53+1. 26 aA 18.44-0.56 aA
30 6.51+1.73 aA 6.44+1.17 aA 10.09-£2. 62 abA 11.70-£4. 75 abA 15.26-£2. 78 bA

3 W54

FHRZE 30 d MR B &AL P R pH SRS 4.2 LUF A pHE LA R = A LR R B S B A
UFH R B R . EE I R BERIET 5 d. XA pH (M 5. 28 FREH] 4. 04, Z % 4% kb B AR 78 in 2 21 w25 73 & pH
B30 T Ry 3.89.3. 94,4, 01 Al 4. 07, 31X FEHJE i TURMN ST - 78 10 i) 4 A0 PR A A 0 1) T ), 00 L 1R Tt A
—EMAHER, SRR R IR AR pH E s TGS mEA., 7 d)5, FIREE TRE . pH (N FEZE.
AT AR T R S AL LR T RN 28 R A T U RS I . E R BERD A — M DA TR R A LR TR R AT
AR W A o LR W8R8 T A pH (B R BEAR 57 BT B FLIRR I 1 T RE 8 i 52 £ MR A AR Y pH {H,
HR W2 7 AT AR A R U R AL FLER 1A Y —2F . Shao S5 i 0 25 A AIESE T X — 2%
W AR FIETRORME DI 1~2 em 19 5 By, JF H 2638 AT I 9 5F Hs 2o A% v A7 K s A 4 0 VR
M3k Ok LR A I R O T B 9 B[] i Y 7L R % IR 4R AL T T 4R A% 14 . Shao A5 B SX 25 R 5 AW I 45 SR A
{78
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FE T 0 R T i 45 A L IC AR R ) FLIR 3 BRI G218 L B R W IEAT o eSO RE R R 4 1 B I A
FH G A5 1k o 0 S8R A 0 ) T B0 2 B 75 I 9 R O RS FLIR R BT bR o = P AE R AL R L pH
P R o — T AR T E R HAE Y AR . BN BRI AR PR S R AR T R AR KB K
(B, I HL 3 i T 0 BRAR B, R [ 5 A b SRS AR B LA/ AA S 553 BEAH EL A Th s ka4, Bk g R L 7
T S W Tb BRI R R ) L 2 AR T SRR R A e B K AR W B R P AR R T R SR R LR . H A 4
S B A 40 ) R0 B B 5 A5 B T TRIARR 9 45 SR L Kleinschmit 5850 76 £ K (Zea mays) H WP iR N4 B A IR 4N - i
L W kL o i LR 2 W R TR RRAL L, FEEOKR RIS R AR T F IR g LR A L H AR T
T AR,

FERBEMEE 1 RIS & &k 12. 27 g/kg DM, g 3 (P<C0. 05) & T ¥R N & B 1) 25 > A0 3 {F 45 % in 4
A R & A W25 5 . AR 3 KBS 14 RS /R, VEAs & Rl m g ka#h. 45 3.5,7 KXt
FRIY R & i M L B4 b 22 RN B 3 (P=>0..05), 7E55 14 RXF BRI LR & o 26. 30 g/kg DM, i 3 (P<<
0. 05) & TR S BER AL BE . 75 0 v 1) & IR 7 % T 300 0 S A S0k 2 9 ke T 7 2 11 o T B o % T 11
1. SRR AR A B WG £ B AT LR . BN B T & BRI A A o 3 WSC
(R S BRAR T 75 AR R BRI & . Ohba 850 78 K5 W V8 i & B W 55 R AR 75 02 4Dk} o S IR 1 &5 L T
e (Avena sativa) FI 25 I F B3 B (Lolium multi florum) BT HF TR N 2 1 % B0V 0 Ak 3035 I ARG 2018 TR
RS X IR LA B &R

AR GG T IR B TR UG B B RR DR R 3 d #4540 BT R WSC T R B R KL I R RS 1 R R
HRALH ) WSC 5 i T R 2 bb 2% S st b RO T L7 Akt b R 1 5 s W 35 (P<<0. 05) sy T S AL # L 3X
FEWIAE R W) S0t B B W SC AR 2 B g AUkt A 4 00 R PR 5 2 0 TR 8 0 2 0 ) 1 g 40 A i x WSC
AR FRAR T & IR B SRR & . WFST R0 B LR & W AR BE 4 T B BR T o B e i R Ah L iR A
TE UG B BOAE 90 1 W WA 2 i 4 k5 s AR P R B I R EE 5 d S 4 BRI WSC 2 13,35 g/kg DM, &5
KL dJEAHECTIRE T 51,120,100 4. 5 %6 A BRFF I ARREES 5 Ky WSC 555 1 KA TR T 52. 6%, 55 5 KX I
B4 5V AR FLIR & 558 1 KA A IR T 1. 10 A 2. 20 £, FWE SR B E ORI ZFS M T R
1L R U S S X WSC R 4R 8 T R 5 WSC I R BER% . Ohba S A58 R, 72 KB HIE N 3%
()  BE RS 103 G AR R pHL (B 32 5 75 U IRDRLRE 20 1 & o OF HL B B 5 I RDRL LR 3 i s T
Xt AR X R B N B TR F v WSC R0, 5 ARG A 45 A0 — 3, Shao 557 45 B KR BA 27 B
10 75 I v o LU Y R 0 A 4 R T L R R R R TR IS A I R kR b T WISC R R . R RIAR R S AKTR A
N3] 22 4F B IE W (Lolium perenne) WP EAT IV, BE % 0 35 42 /3 75 4l B9 WSC & #,

RN PR R B AR T AN/ TN Bl 5 & I 04 #0473 5 i 6k BEAL 3145 R 9 AN/ TN {E 3 & T 2 %
AN INAL R, FLBE 2 £ TGS L A, AN/ TN B Z BEAK. LRSS R R0, 76 4 50 5 0 &k e v s i & B4 il 1 4
SV A P R B O R R b TR R R R B R R B R . AL R R B R R R I s
3% LA I 1 S A RS B S AT I AR AN/ TN g fEE 2

25 b a3 A B R RIS [ BB Y £ B R IV K B e AR AT R L N pH (LIS AL FLIR SR
KA Y& B E AR S SRR - £ FEASUS AL BRI ] T G2 5575 I T o A v i S ol A 4 %o K s s K
fEA PRI BT AR B2 8 17 I ARDRE A R TR T . 25 P R T T AR Y R TR S RN £ TR S R A 7 R
R 2.5 %01 BV N B R 38
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Effect of adding ethanol on fermentation quality of elephant grass (Pennisetum purpureum) silage

ZHANG Lei, SHAO Tao
(Department of Grassland and Forage, College of Animal Science and Technology, Nanjing
Agricultural University, Nanjing 210095, China)
Abstract: The effect of adding ethanol on fermentation quality of elephant grass (Pennisetum purpureum )
silage was studied. Ethanol was added at 0, 1.5%, 2.5%, 3.5%, 4.5% of fresh weight, and the silos were
opened after 1, 3, 5, 7, 14, or 30 days of ensiling and the fermentation quality was analyzed. Ethanol addition
inhibited protein break down and significantly (P<C0. 05) reduced the ammonia nitrogen/total nitrogen as com-
pared with the controls. The pH of silage with ethanol decreased slowly during initial 3 days of ensiling and
then dropped faster. The lactic acid content tended to increase during ensiling and reached its highest value on
about day 7. The lactic acid content of silage with ethanol addition was higher than that of the control on the
30th day of ensiling. At an early stage of fermentation the WSC (water soluble carbohydrate) content declined
very quickly. The WSC utilization efficiency of silage with ethanol was higher than that of the control. Addi-
tion of ethanol significantly (P<C0. 05) lowered the acetic acid content compared with the control on days 1 and
14 of ensiling, but there was no marked (P>>0. 05) difference between the silages with ethanol added. The a-
bove experiments suggested that addition of ethanol inhibited the use of protein and WSC by aerobic bacteria
and thereby reduced silage losses during the early stages of ensiling. This provided more fermentation substrate
for lactic acid bacteria, which produced more lactic acid, and improved the fermentation quality of elephant
grass.

Key words: ethanol; Pennisetum purpureum ; ensilage; fermentation quality



