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Effects of a Cellulase and an Inoculant and Their Combination on Dry
Matter Recovery and Fermentation of Grass Silage
Aniwaru AISAN, Kazuo ATAKU, Noboru NARASAKI and Eiji NO

Summary

We prepared silage using early blooming and
full blooming alfalfa, and early heading and full
heading timothy with the addition of the following
substances: cellulase (0.01%) from Acrenwnium (AC),
lactic acid bacteria (LC), AC and LC, formic
- acid (0.5% for alfalfa and 0.3% for timothy); plus
a control (no additives).

The addition of AC and AC+LC promoted the
fermentation process of the silage. Especially
notable was the addition of a combination of both
AC and LC which had a synergistic effect on the
fermentation process. However, the dry matter
recovery could not be improved from the addition
of both AC and LC. On the other hand, the
addition of formic acid suppressed fermentation,
but greatly improved the dry matter recovery

rate.
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Xs - BHEHE WSC
(%) (%DM)
ThTrA7r @AY 79.7 16.5 8.0 49.4
B 72,5 13.5 9.3 52.2
#AY - 79.5 8.4 8.4 68.0
EBAY 727 7.5 9.0 70.0
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TAT A7 7 BMO YA L— O CREFMCH~,
LCLACOEMmEMIE X v ER ISR ORM & pH
DETHRELA (P<0.05). &b, LCEACRBHH
BT 5 EEDHERELLLEE o BEBRERILC
EACOBMBINCERME W EBCHEM LR (P
0.05) LCHIFRINPLC L ACD Bt RN TIZACKE
GIX v EECE, -1 (P<0.05), BEEEESRIZLC,
ACBLUSBOBMC LV IBEAEE Kot Fin.
FERIMTRPHOE TR+ 5 Th - e hdy TXRTOE
DERBELSAE S iz, 7Y —278A. LCLAC
OEBFEME L ->THERREEL kY (P<0.05). WH
PHATBEEIHEREL Kol NH:—NERZ, LC
HHWCIACOEM, FLTHEDHBILL>TELK
ETT5ERRDH. FEFEMC L DERECEL LT
(P<0.05) EMENRIT, LCHRINTIRERMEER
e oleh, ACRINE L W EERETL, ACLLC®:

K2, TL77L778NY YA L—CORMEE

BERTINT 5 LACLLCR TN ThBEMTHRMLIBE
OFEDECK ), FEENVEIBWEZR L.
TNT 7T 7DEMY ¥4 L—oTlk, LCHME
R E K E T D - Teht ACHINE L TACEL
COBFRGMIC L > T, ABEEOHM, BREROW
35 L UpH, NH,—NEEOET, £LT7 ) — 275
HOBELENELbhE, L L, ACELCOSARMKE X
HINLOBEYHRIBAOIAL—-YVD X5 KEET
Bich ol —F FEEGINTIE. #l b & AECBO
ERAEL AL bh, NH,—NERHIUE . BHEIRR
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FEY—FNY YA L—I Tk, LCH B WIEIACDHE
WM L), AMEROMN, BESEOEDE LUV
pH. NH; —NEROETHRRE LN, 7V —IFFELE
HEIRERERCLES k-1 (P<0.05), LdL, &
hHEXHTALCEACOBFAGMOEESREIIBEE
REBCHEMLEUACREShish 5T,
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Py pH A 41213 223 B 7V—/s NH,—N* Z#ER
¢ (%) FER &3
% 7% hn 80.8M . 4.79%  0.96®  0.28"*  0.47° 1.73% 3® 13.2* 93.24%=
LC 80.94% 4,34  2.11% 0.42™ 0.02* 2.61* 79° 10.3**  93.2%*=
AC 82.6™ 4.18*  1.66% 0.91% 0o * 2.63> 75° 10.2°  84.7™
LC+AC  82.1™  3.90™  3.27™  0.4* 0.01* 3.73% 100° .74 87.1™
¥R 79.8% 447 0.18%  0.13%  0.07* 0.44M 18* 3.8 99.2*
SE 0.25 0.072 0.077 0.02 0.045 0.131 1.1 1.02 1.29

LC : #LEERS (Lactobacillus casei) AC : AcremoniumpfSED £ 5 — ¥

« EEREHTHEE (%), SE: FHEOENEHE

ABCD : P<0.01, abcde : P<0.05
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x5 pH 0.3 EEf 28/ Ko 7Y—2 NH,—N* iR
(%) %) T %)
® A Te.2® 5.89™ 0.42™ 0.17 0.86 1.77% 114 19.4° 85.0
LC 76.7° 5.33%%= (.67 0.39 0.67 2.00%< 18 18.7° 83.3°
AC 75.9% 4.23*  1.81**  0.44 0.02 2.33% 80 5.5% 87.3%
LC+AC  75.8* 4.03™ 2.67% 0.46 0.01 3.20¢ 9g®> 5.6 87.9"
¥ 74.5 4.39%*  0.23™ 0.23 0.01 0.51 2005 1.9 92.9°
SE 0.33 0.215 0.191 0.112 0.169 0.086 9.2 0.95 1.30

LC : ABEELT (Lactobacillus casei). AC : AcremoniumfisR D2V 5 — ¥
*: EEFREKTHEE (%) SE: FHEOFERX
ABC : P<0.01, abed: P<0.05
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x5 pH A 244 ER w8 7Y—7 NH,—N* gfEE
3 A (%)
fE U 82.6™ 5.14° 0.32% 0.3 .0.70° 1.92% 58 25.2° 83.0M
LC 81.3***  3.88* 1.63*  0.13* 0.06* 1.90" 788 6.4 90. 747
AC 82.14%  3.49* 2.52  0.19* o * 2.74%=  100* 5.5 87.0™
LC+AC  82.4"=  3.44* 3.37%  0.20 0.01* 3.61= 100™ 4.4 85.6%™
R 80.8%  4.74° 0.28*  0.14* 0.13* 0.58* 26*° 4.4 92.7*
SE 0.20 0.081 0.171 0.020 0.035 0.165 9.8 0.92 0.97

LC: AEEM% (Lactobacillus casei) AC: Acremonium@iSED £V 5 —+

! EEREHTHEE (%) SE : FHEDOEREMRE

ABC : P<0.01, abc: P<0.05

®5. FELENY YA L-CORMRE

x5 pH B 213 344 BE  7Y-—7 NHL—N* EfER
&) AR 9
f® ¥R IR 74.3  5.35° 0.49* 0.11* 0 0.78%  40° 12.1%  92.6%
LC 75.1% 4.22° 1.35%  0.32° 0.04 1.78 67 8.7% 90.2M
AC 75.2%  4.11° 1.06° 0.58° 0 1.66™ ™ 5.1 9.1
LC+AC  74.8™  3.57* 2.28° 0.14% 0 2.45% 90" 4.2% 91.8
¥R 73.0%  4.16° 0.26* 0.06* 0 0.33% g 1.5 98.7™
SE 0.24 0.025 0.053 0.019 0 0.058 8.28 0.42 0.85

LC: $LEEELS (Lactobacillus casei)y AC : AcremoniumibiSgm =1 5 —+

= &EReNT HEIE (%) SE: FHEOEERE

ABCD : P<0.01, abed : P<0.05
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