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&
—RICBEY A L — i3, BN ORI
% pH OIETIZ & o TEERE X € OO M E O EB A
El s, ZELREZRERL QW5 (BT, 1999).
REAEL L CHABRUBEELHEEL, SHIEHE
EORELCT VEST RERT ABBRE M,
AV—VREEHISEERIRELERTH L. B
BEAERTAME R L CEERE LATYE,
AL —=VIIHONDHERBER 1 Clostridium B 2%
LAETHD, BEEEIE, 1S, REOED LW
BEED L DT, FEREOIHER CHEEBRIZBWT
BREIAELFR (BT) ORBTHA oMIZRA
LTw3 EZEZ 5N TWw5A(Ostling and Lindgren,
1991). 4B (FEHMME) O£EFHFRIZ02540C
(KE - &%, 1971), £FWHE pH 134.2 L TH 3
DIZR LT, 3l pH RORE IO L CHEWi
HEEL, 100COMBMETIESITBRL 2w
(FF - %I, 1985). HSUREBETHLIMBEOF
1, A ORDRIFIEL LIRS &I LI
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R b EENG.

FAL—TVRBIIBNC, BREFREAFEF L THE
TR B R CERBOBSREOEIIKRE
(G LTWwRLEZLN TV, BEBREOERDRE
FELEBIIOWTIE, HORIDY SEERHIZETZ
W R FRESN, FIBRIRBOMRIEHETH
HLebiz, FRIKECERLAEIREFLT, &R
ELTEEIND I LB B 72012, EHRELZES
ZEDPEELW. 22T, YA L-URBEBREIIBITS
RERE OBV ERIL, —BINIIFRBOMELZITo TR
FHLTWAS.
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VOREEIT, EEAPHORBETRE 28 0%
EHETFRL, FREOEE L RBLE & ORI
DWTHRES L7z,

B ¥R O 7 ik
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H3LHIZAMDELY, Y1 L —VBEE L,

MEEOEYHEIL19.0%, FEYLT-YOLERE
g (X NVF— )ik ; EiE, 1967) 130.50% Tdh -7z,

2. Y1 L —URNAE

MEEZ 1 ~2cm ICHYIL, SOmIBETIAF v
2 F a2 —71255g (FitEY) #EORAN0TTHREL -
LORRMBXE Lz, EERCHEERSEY S0 1
DTNV IA—ARRMLIZSO% 73— XFHK,
99.5% L% J—NESRBEMLIZbDE LY /) — ViK
IR & U88% ¥ % 0.5% 7 L 72 b O % FEEAMIX
E L7z T/, MR E RO S ECHEE LFRILE
#3BCLLAbDEBCRELZ. 8612, ML~
MR ZEWEH34% 127 5 T CHEEEEE (40C)
TT8 L45g B, 0CTHELL-bDEFERXE
L7

3. PAEEAR

WE% 1, 3, 5, TRUMBBIZEE LAY AL —
TOMBEEFEL (FA, 1971), pH HIEGES R
CERTE pH A — % —, F-13), EREEERESEE (K
BAEEE kL, 1971, DFT7 vy E=7 F720F
VBN &%), FLER (W@ &4, 1971) R UEEER
LEEE (FRr o~ bFS 7 BEIER, GC-
17A) DEERITo 7.

4. BREBEFROEERUCHEEE

MHRERUY A L -V 0oHiEw0g (FiX20g)

12, 0.3%_7 b »7k225ml Zinz i, 80T T10
SHEBEL, EEARBEL-L02ERELE. 20
FWE I nx0.3%~_7 b yAKTI0M, 10045, 100045
LEBRRL b 0%y TVl LCERICHAL
7o (FLFE - JNFE, 1981).

O E (Dilution plate method) ; > 7
W 1ml #~_ MY IMIC AN, BE#F15m] %0z &
iz, 1LO%ERBHELERL, HEok, <Y
% #5H >y b (Gas Pack) WCHSREIZL, 35
CTT1AMERE, AP MICHEALae=—%R
RCEEBEL, LA, BBEBKIE Table 112
AL7 (Jonsson, 1990).

@&HEMEE (Most probable number method :
MPN &) : HEEEEE D VbR E., 1o0H 2T
WET ) SEMUERR Ly vz el
ml FOWAKEH I ml DA -7 5 RORBEICAN,
B ST 7 4 Y TKEE BB, 37C - LEAMOREE
%, FAORDSNI-HEBEOHEHRER T L 108
Z, BREEREZ B CERBEE L. Sl
Table 2 1Z/R L7,

] ZS

F 4 L=V OMPREBIZOVT pH, HEELER,
7 vEZT7HE (VBN/Total-N) D% Figs. 1,
2RUBITRL, 6 MERECHE LA, AERIZBY

Table 1. Concentration of culture medium of reinforced
clostridial agar used for estimating the number
of spores using the dilution plate method.

D-glucose 0.5g
Soluble starch 0.1g
Bacto pepton 1.0g
Yeast extract 0.3g
Meat extract 0.5g
L-cysteine monohydrochloride,monohydrate 0.05g
Sodium acetate 0.3g
Sodium chloride 0.5g
Agar 1.5g
Distilled water 100m1l
Neutral red 0.005%*
D-cycloserine 200ppm *
pH 7.4

*. Final concentration (Jonsson,1990)
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Table 2. Concentration of liquid culture Tr
medium used for estimating the B e
number of spores using the most 6 S -
probable number method. \ e
T 5
D-glucose 1.0g a \
Bacto pepton 0.5g 4
K,HPO, 0.05g 3 , .
KH,PO, 0.05g 0 5 10 15
MgSO4 . 7H20 0.02 g Fermentation days
i‘/{eSSOS '_7%1_;00 gggig Fig. 1. Changes in pH after ensiling
R z e (-O—; Control, --O- ; Glucose,
. . {1 ; Ethanol, - -[3-; Formic Acid,
Sodium thioglycolate 0.05g & 35C, - A -; Wilting).
Distilled water 100m!
pH 7.0~7.2
6 Control Formic Acid
4 N
2, N N
N
0 _E 1 N 1 N LN rxa 1 1 N 1 &
6 Glucose 35C
. N
= N N
2, \ § NI\ N
N N N
|
6 Ethanol Wilting
N
4
= N N
g, ; § \
N
olsm v o BN N . .x N
1 3 5, 7 14 1 3 5 14
Fermentation days Fermentation days
Fig. 2. Changes in the concentration of organic acids after ensiling

(N ; Lactic Acid, B; Acetic Acid, ®; Butyric Acid).
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VBN, Total-N(%)
~nN

N w -~
T ¥ 1

log (number/gDM)

Fermentation days

Changes in volatile basic nitro-
gen/total- nitrogen (VBN/Total-
N) after ensiling (—O- ; Control,

- -; Glucose, I ; Ethanol,

- {F+-; Formic Acid, —; 35C,
- A= ; Wilting).

o
o

Fig. 4.

log(number/gDM)
N

5 10 15

Fermentation days
Changes in the number of spores
of butyric acid bacteria counted
using the dilution plate method
(<O~ ; Control, -.O--; Glucose,
—{ ; Ethanol, -{F- ; Formic
Acid, -A—; 35C, --A-; Wilting).

Fermentation days

Changes in the number of spores
of butyric acid bacteria counted
using the most probable number
method (=O-; Control,- O--; Glu-
cose, -/} Ethanol, - {3 -; Formic
Acid, —; 35C, =~/ ; Wilting).

THRXCIEEEE 1 H2 5 3 BRICSEDIEENE
BEN, pHIZ4LTI ko, Z0%, bThizi
BB, BEBROINZ LT7 B2 7 08insiH S
N3, 4HBFCRENERIZIZEAERL, pH

LEEL TV, Fa—ARMREIZDWTIERLED
HEInA R OBE LWL THotz. TVE
ZT7 RUEBROERF L%, pHIZI4HE F KT
L3 AR

FEAME CIBEEEZY S pH 33.7% R L,
BR7203H55 H DD T ICEmMLL. FERICBY
Th, BFBRUEEERZIZE A EREIN Do 72H5,
UHBEOILEEEI335% (WY h) & HER
BWEEZRLZ, LALRDS, 7ryEo7HhRER
1HHBEIZ2%, S5 HE»SHIML, 7THBRLUBZ
CMHATHRIBVWIRELZ S, LY ) - VIRIIK
TIEREA 7T A ARBOEEIXED Sy, B
4ABOIBERIT5%, pH X3.5T, 7VED
TOEBRIZIFEAEALNTR OB AME L
oz,

BCRICDWTiE, Bl HBICHBEEE 3 %L
LT pHS0F TR T L7:2%, S5 HBICIZEEEER T
VEZTEENFOLBIRIBVTAL-TL
oz,

WG & 0 B L - BB S o L
L DELE Fig. 4 1R L7, FRED —mEL L7
BRE& ML, TRURES L-=A8 (WMEEK,
TN - AFRMEROFERNX) &, THEETW-
<HERPL, 4R BICEMBEDOFREI Y RRE
WEERLZIRE (8 2 — ViR, 3B5CRRUF

X)) 254715 ni.

RHEMEE & 2 FEBREFRHOZE/L (Fig.5) 2
WTit, THEECO 5 MOHEMEIZE, MEEDFE
B VRN LN TOAE REEFRBDO LN/ 6
BT RTIZBWT, THEHE14HBOFREFILITIF
F#T, THEUROBBEOZEEH L T /N8R b0
LEZONS, FVa-AGBNKETE, 1H»S 3B
BB EOFFELLE & 2 5 ERR & R BNH A
bz,

Fig. 6 128BWT, MRPHRIE & REMEIC L 55
B RO 21To /2. —HOFREIZOWTIE, &
MBI BWCE UESR SNz, ERNIIIREE
EOFHEAME A o 72245, 6 LHLIC X AEEEMIE 2
NEIELL T,
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Control

Formic Acid

log(number/gDM)
Q = N W N

Glucose

35C

log(number/gDM)
O = N W A

- L

Ethanol

Wilting

log(number/gDM)
O = N W N

I 1

0 5 10
Fermentation Days

15

0 5 10 15
Fermentation Days

Fig. 6. Changes in the number of spores of butyric acid bacteria
(=0~ ; Dilution plate method, —@- ; Most probable num-

ber method).
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KERTI, 6 LWHBTRTCOFA L —TJIlBWTE
BOLERENI4H T TOIBUT, 7Y EZTHER
REMHENT.6%EVHIEVEECTHRE L. ZoZ
o, MEFEOMBIIBATIZhoeELIONS
7, BEBEFREOEICRUOFROIEL Y1 L —
OB D ITREREN 2 BEEREOELIC DV TR
L7,

2 ODEEFECE L EBEFREL Y A L —
D ORBEHEOBRIIOWTERST 21T o 728,
AR TORH UG R & SRS E O B ICAHBBRAF2D
LNz Tabb, pH EFERBOBICIIEELRED
#E (r=-0.605, p<0.001) »HHHN, pH DK
TR RIS €5 2 EASRR AN, FERESE
AEEIT 5 & FRED T 2 EmcH S (r=0.342,
p=0.064) Tk dRIEENS. —7F, BREMEEOREH
WRICOWTIE, pH EOBBRFRLE NI EATRE
nizAs, MEOHBERIAEELZLOTEEho72.

HEE pHICk o THEBENT, FhREEETS

2k, FREBOEND,S pH OB LA EESNE I L
DAEBRL WHEREN:., ToZbds, BEFEOH
¥, pH O, pH 2L 3¢ 23 BH L0 IET
VEZTOERREEBENED L Z LRI,
F7:, BERRFRBOREE - FHITFIREREIEANE L
TwakBEbis:.

FAREIC L BFERBOEEE 2547, ZAR LB
BUZAT 728, pHICDWTARSLE, pHA3HEBI
42UTFETET LD EIDNT2D00D 5 4 7250
NOTRRVRERDbDN, T2bb, ZAHO 3
MEX EBEX, Frva-—2ARnK, FERmX) &
pH4 2L T TET L7, B 3IMEX (25 /) —
VIR, 35CK, FERX) 2Tk, 3BCTRDA
SHBW pH42F CET L7z, 3B5CKTIE1HEK
pH 35,010 T L, 5 HHICI pH3.8& o7z, L
L, HBEREFZ VI ARMEIZBWT, pH D4.2
FTCHOERTIZEEZ1IBE2S 3 HHOBISES 2.
HEEEN,S, »50iZ1 HEBE2SEHMIC pH YK
T95 L OEEBREFROERRUEFICEEL T
VR NORE:: oY (Walk
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FA L= VB BWT, REREOHILOKE R
ERTdHh 5 EEBEE O I OWTEBEN L EHREY 52
ZEHRBRIE LTERRITo .

FMY TNy (Avena sativa L., fE A —
V) RMEE LT, FVa—R, ¥ -\, F7-
EFEBEORM, HEOTFE, H5VIEERNCERR
E420C (MBX) F72135CIILzdb02FEL .
gk, 1, 8, 5, TRUMHBIZHA L -V % HH
L CRBMAORE R OCBEREE OB - 5% 1To7-.
BRI E R O A L — U2 LR L 3% F
REBED LV IIREEEICE > TEHLT, 11—
VHOBBEREOERT -5 L L.

4HEE COREREL, BEBRRUT VEZTOE
B TP T, FEHLAHEYA LI 2B pH i
40UTEVIRBELZY ALV HABEINAL, B0
X2 BT 2 B X AFEREE IO S BIERIC
DWTIL, FEMEMIZITIZFERE 2 o725, BiER
FEMEEIZ & BEHEEAED > 7. BESE & OBIZE,
FARFEORHEER L pH ICEELZAOMBER (r=
—0.605, p<0.001) 25H 1, pH MMET I % L BEER
BERBIIEMT A 2 ERD LN,

3 [N
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Summary

In ensiling forages, the increase in the activity of butyric acid bacteria is the most ef-

fective cause to lower fermentation quality. The objective of this study was to investi-

gate the relationship between silage fermentation quality and the number of spores of

Clostridium counted using two different methods. Forage oat (Avena sativa L.) was cut

and treated with either 1% (fresh weight basis of material) glucose or 5 % ethanol or

0.5% formic acid or wilting without additives.
into a laboratory silo and stored at 20T for 1, 3, 5, 7 or 14 days.

In each treatment materials were ensiled
There was one more

treatment without additives or wilting, where forage oat was ensiled and stored at 35

C for the same periods.

Thus, there were six treatments including control.

After the

silos were opened the samples of silages were analyzed for fermentation quality; pH,

organic acids and volatile basic nitrogen.

The number of spores of Clostridium was

counted with two methods; dilution plate method and most probable number method.

Silages showed good fermentation quality in almost all treatments with low values of

pH and volatile basic nitrogen, and no butyric acid.

The number of spores counted

using dilution plate method showed similar changes but larger values compared to most

probable number method. There was a significantly negative correlation between pH of

silages and the number of spores when counted with dilution plate method (r=—0.605,

p<0.001).



