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Effects of Fermented Green Juice and Cellulase on the Fermentation Quality of

Rice Straw Silage and Rice Straw with Sugarcane Tip Mixed Silage
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Abstract: Rice straw and sugarcane tip were used as the silage materials in this research,and there
were two groups: Rice straw silage and mixed silage of rice straw and sugarcane tip with the
mixed ratio 6 : 4(m/m). Four treatment groups were set up in each silage:Control group (CON)
and three treatment groups which added 2 mL/kg fermented green juice (FG]),3 mL/kg cellulase
(CEL) and 2 mL/kg FG]J+3 mL/kg CEL (MIX) ,and treatment was repeated 3 times. The mate-
rials were ensiled at room temperature for 60 days.and the fermentation quality and chemical
compositions were tested. The result showed that for the two kinds of raw silage materials, the
contents of WSC and CP in rice straw were lower than those in sugarcane tip,while the contents
of NDF and ADF in rice straw were higher than those of sugarcane tip. Compared with the CON
group,the NDF,ADF,pH and NH,-N in FGJ group were extremely significantly decreased when
rice straw was silaged alone (P<C0. 01),while WSC was extremely significantly increased (P<C
0.01),and DMR was increased. The NDF, ADF,pH, GLR and NH;-N in MIX group were ex-
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tremely significantly decreased (P<C0. 01),while lactic acid, WSC and DMR were increased. In

CEL group, the ADF was significantly decreased (P<C0. 05), and other indicators also had im-

proved in different degrees. Compared with rice straw silage, the NDF, HC, pH and NH;-N of

mixed silage were lower, while DMR and WSC were obviously increased. In conclusion, the fer-

mented green juice and it compound with cellulase had the similar effects on improving the fer-

mentation quality,and the effects were both better than that of cellulase. The fermentation quali-

ty of rice straw with sugarcane tip mixed silage was better than rice straw silage.

Key words: rice straw;sugarcane tip;fermented green juice;cellulase;silage; fermentation quality
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1.5.3 fAEwEE TR i FLIR 1 AT
PEAHTE | B R B T RO 4 SR BT MRS B By
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Table 1 The chemical composition of materials %DM
Jskt AR/ ORI Y HEA R hPEBE AT dE MYEVERR L 4R PR
Materials DM/ % WSsC CP NDF ADF HC

fE & Rice straw 40. 28 6.05 6.78 73. 64 40.78 32.86
HERY Sugarcane tip 25.61 13.72 8.41 62.26 33.22 29. 04
2.1.2 FAEMHEEAE R pH A YLK MER RREEEDCRE T R HEERM A pH AR T A5

HEER A pH FIAPLRR & 5 WA 2. 3k 2 nHL A9
I LIRS AN A L FLR AN R & >, Ak
H L B9 TR 5 T RE A A FLIR S AR, SRR AN

®2 E#H pH MENE

PIRP IR pH ORI HLIR 7 T 45 5 AL 3 IR A I

AT R T

Table 2 The pH and organic acid of materials %FM
J5UBE Materials pH A g LA W AA WNiE PA Ti% BA
T & Rice straw 6.48 0.14 0. 35 0.13 0.01
HEHRY Sugarcane tip 5.75 0.07 0.01 0.01 0

2.1.3  FEECRNH A A T 1 4Rl e B R T PR TAT T B TR RN B R B A 22 AN 2 T RE A h FL R T

RER R RCE WA I 3% 3. 3 3 al AL AR A A
HREAS BB Py AL B A T R B . B P L

RO 2 T B AR AR
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Table 3 The number of microorganisms in materials

lg(CFU/g) FM

J R AR EiINEs] P ) T I
Material Lactobacillus Bacterial Yeast Mold
T & Rice straw 5.67 7.76 5.76 5.72
HEHY Sugarcane tip 5.64 7.03 5.00 4. 30

2.2 I REBERMALEREF &R
2.2.1 MWEFL BRI R TR RN 2T 4 2K A

TSR 0L 4, FE 4 FhA MLIR 41
FREHFTUARE L, SR & EHIRZ NIRRT /D,
TRAAFLEEE. 5 CON 414 t. FGJ 41 #1
MIX 4 i) NDF, ADF . pH H1 % 75 & 45t i 35 FE AR
(P<<0.01), WSC,HC F1 ZL /R ¥ % & & 34 mn (P <<
0. 01) 5t Ak MIX 2 (4 A 2R 8% 1 2 B AR (P <<
0.01); CEL #41f NDF F1 ADF #} i 2 3 /b (P <<

0.01), 5 CEL ZHA L. FGJ 41 f1 MIX 41+ ADF,
pH AR R M S A 2 W B EFFEMRP<
0.01), 1 WSC,HC MM W W 2 F 5 (P <
0.01);MIX 41 NDF # & ZF+ & (P<<0.01), 5
FGJ Z0H . MIX 41 WSC % 5 2 F A% (P<<0. 01) ,
ifii NDF 1 HC #% & 2 Jt = (P<<0. 01>, W] 3 F
WSR2 e W B R R R N Ry BT FGIOZH A
MIX 20 & W il BT AR I & LT CEL 41,

R4 FHEABRNALEEZTHNBESIRRNZ N
Table 4 The effects of FGJ and CEL on the quality of rice straw silages
Wi H Items CON FGJ CEL MIX
T¥ i DM/ % 37.444+0. 35 37.5340. 35 37.694+0. 61 37.374+0.55
R kb &8 WSC/ % DM 1.6940. 06 2.2340.08M 1.68+0.07% 2.030. 04"
th PR % 47 4 NDE/ % DM 78.6340. 04" 76.4540. 46 76.7840. 10 77.7540. 225
TR VR Ik & 48 ADF/ %DM 44,5240, 09 40. 7940, 35% 43.2240.57% 40. 34740, 17%
Y% 9 L1140, 12% 5.66+0. 70" .56+0.66% L4140, 348
o1 4 2 HC/ % DM 34,1140, 12¢ 35. 6640, 70M 33.56+0. 66¢ 37. 4140, 34M
pH 4,620, 11 4.3940. 05% 4. 754002 4.4340.01%
A LA/ %FM 0.9840.10™ 1.6940. 11 0.9040. 12" 1. 4340, 24
W AA/%FM 0.35%+0.15 0.4440.05 0.3240.10 0.360.07
e 0 . 0. . 0. 100, . 0.
Wik PA/%FM 0.0940.08 0.1440.15 0.1540.18 0.084-0. 04
T BA/%FM 0.0240.02 0.024+0.01 0.0340.01 0.022+0.01
T4 % 5] Yk % DMR/ % 91,0740, 41 92.0940. 42 91.424+0. 49 91.8740. 88
SEBEZE GLR/ % 4.15+0. 167 3. 740, 298 4. 500, 354 3.32+0.20%
A% NH,-N/(mg/100 g) 26.0940. 914 19. 3840, 35" 25.7740. 45 19.7940. 27%

[ AT U R AR AN Rl /NG 7 B 3208 28 7 35 (P<C0. 05) 5 JR AR ) KRG 5 8 3 7R 28 5 (2 25 (P<C0. 01) 3 8 b A ] 7 5 B R 7

Rt R R 2R A B (P>0.05), T

In the same row,values with different small letter superscripts mean significant difference (P<C0.05) ; And with different cap-

ital letter superscripts mean extremely significant difference (P<Z0.01) ; While with the same or no letter superscripts mean no

significant difference (P~>0. 05). The same as below

2.2.2 MR CHBEMESGSTIE st K R N £
Ak % Tl R H RERS TR S T I BT R WL 5.
e A FAE PR A CHEMIESE bR R & &
EECBREERZ. WRED. TREA G,
FGJ MIX 411 pH ¥ FRZE 4. 20 I F. 5 CON
YU E, FGI MIX 41 ) NDF, ADF,HC, pH, &
PR RS B IR R AR (P<<0. 01) 5 KAk,

FGJ 41 WSC & ) i 3 F & (P<<0. 01) . FLR . T
Wy IS 3 T (P<<0. 05) , T MIX 41 T 9 i
] g 4% 5 % FH 5 (P<<0. 01) , DM, WSC & F+ &
(P<C0.05); CEL A S A M ADF 4351 8 3% kB
EREAL (P<<0. 05; P<C0.01), 5 CEL 414 It
FGJ .MIX 417 NDF .ADF . HC.pH . S & i % % Al
AN B ERAL(P<<0.01), b4, FGJ 41



3516

bR OF OB

H B’ 45

WSC.FLER 4 B A% 2 3 . 8 3% T+ (P<<0. 01; P<
0.05) , MIX g v WSC. T ¥y 5 [nl e 5 43 51| 12 W 2%
W BT (P<<0. 055 P<<0.01); 5 FGJ 4HAH L,
MIX 21 DM F1 T 9y 5t 8] i % 3 8 3% ot i (P <<

0.05). ULH] 3 MESINA 5 i 1R A CH BERIR &
B . FG L MIX 28 I il A O 2 3510
T CEL 41: f 5 5 H IR & W I dh s . o T
A ) R

x5 G REBRNMALEBNBEE  HEHEASERRME M

Table S The effects of FGJ and CEL on the quality of rice straw and sugarcane tip mixed silages
T H Items CON FGJ CEL MIX
FHE DM/ % 32.5040. 31" 32.8340. 64" 32.8740.51% 33.5840.52°
AR OK LS WSC/ %DM 1.7840.02% 2. 6840, 154 1.8140. 21% 2. 2640, 264
M vk 4T 48 NDF/ % DM 76,5640, 65 71.8840. 33" 76.2040. 13" 71.6240. 33"
W8 PR VR 4T 48 ADF/ % DM 43,6340, 27 40. 9540, 16 42,5540, 19" 41.124-0. 26
g% HC/ %DM 32,9240, 50 30.9340. 26" 33.6540. 29 30,5040, 51"
pH 4. 4840, 09 4.1040.07% 4.5440. 03 4.0240.03%
A LA/ %FM 0.9640. 10" 1.324+0. 24° 0.9840.17" 1.1940. 11®
2. AA/%FM 0.38+0.16 0.3440.12 0.36+0.14 0.38+0.03
W PA/%FM 0.1240.07 0.1540.05 0.1740.03 0.144+0.02
T BA/%FM 0 0 0 0
T4 5 [l e %= DMR/ % 92.3540. 18™ 93.8740. 274 93.074-0. 90" 95.10240. 59
SR E GLR/ % 6. 4740, 217 4. 8440, 26" 6.490. 21% 4. 4140, 57™
A NH;-N/(mg/100 g) 21.984-0. 23 12,740, 32% 20. 9240, 867 12,200, 23"%

3 9
3.1 BEMHEMEABTVEMNNERN

LT X R K R B R Ol 6006 ~
7500 . FEELI S KR A F FLRR B A AR K B M
Tl i 2 A1 S5 A T A D T Bl o DT IR 3 LR AE K
IR pH T R B I . A k50 8 R A
FEAHLA 6 ¢+ 4 FL R & & W5 & 7K A8 I 1E 7
I B 35 B K-

— M CRE R, WSC i B 5 DM 10 %
PL D AR e A B DM WSC 1 & e UH
6. 0520 AN & FLIR 1R 1E H & BT 80 1 7 2L AT
B B LR R R R AR T pH
ARERE] 4. 20 LT CIEMR R H W5 BT, thoh. A
WHoE W W5 23 & 523 50 W FL IR 1R R IR R B A
et e AVRCHe RN LR D K I R L AT AN BB B R AIG
I pH A 0 A A s shtY . AR
R A R R T B T R R M LA IR AR
vt SO T AR . AR T AR S 5 op R RS WSC
Eaik 13.72% 2R WSC & & A5 LA kL I
HHBEARA CP /L 8. % . EXRYEES.
Ub AR T R B I TR A IR ) R
i L AR B B, A R T R A T O R R
(GEE

AS T v R 0 LR T RO AR T AR L T
BN AR L3 HBE A P i SR B R S T
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JRANRERE o TR INFT 288 5 vl AR 78 75 0 JORE 08
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3.2 HitREERMHEERENE MR
3.2.1 it KW BRIt T A KRR
FLIR 1 A - BEWS 42 v 35 I JSURE v 1) 2L 1R 1 it
PR I3 7 LR T 9 D0 $ODR 2 i a2 2L 1R A 1 410
il A F A Py WSC Y A8 8 1 5T AY R A A
BB T IR BRI . Wang S50 18 E G 7
e A T AN ) 5 5 1) o 3 A T R ISR L Y pHL AN
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Yo R CEL R AR pHL A ARG b s
ARG s B i 5 U4 B 5 3 R A AR AR 0 1) 4 B
oy PRARET S &, R N E E R WA K
T ) A TR I A ] 7K - 14 21 4k 2% i 24 BE A AR 4 25 R
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ADF, [ B} 35 I 4a0kH) WSC #il CP & & EFh. Asi
6 rpr, 50 A AH L WS I AT 4 R RS R N
NDF #l ADF #% & 2 Wl /b pH T &5 1 A5 5L H REAY
TRA I B & A A M ADF 43 31 55 2 ik B 2 1%
K. RUIFAERBGAIE— @B RIS R H I
R CH RERS VR A 7 0 B B TS I ORI K&
St kBN A E AW,
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T o 23 B AT 4k 25 LR R A R AR
S5 I [ IS 0 £ 4k R R FL R AR AU Y
i JOT A g 38 B T DR D8R . T R R A VS

RE % S0 5 1 1 77 U e W00 i I B L R R 1) (I 4
S AEAT S AT 5 A W K W TR B S AR T FLIR
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pH T RER L . (H R B PR T [ T BE i 29 T 41 4k
2% 935 7 T o) ) 25 A% S5 KA ) R R R o0 20T A
TR PRBE AR AE T B 10 R A BRI T RE A 4T 4k R
it R 5001k

& it

AEONS T e B B I, R S RERS TR A I
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