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10818 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 20
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—O—1 -®-2 3 -k-4 {5 &6 —O0—7 -#-8 -}

2.0

by 1.5

1.0

0.5

1A1H E B1iB j B1iH f H1H J A1l 1818

Fig. 20 4&ERD 8 R RUVHEENAD 1 ANG 12 ADT VEZTIRE (ppm) DR

3.3 REREFZAV-EREFABHORBEENRICEY HBRER



HEEIRE OHERS & Fig. 21 \ZR T, ¥ T ANNA AM S-1 OF 0, FEEREDOSLD B3y R R
<, Bth2 HH CHREIBRED 80°CIZIET 572 ELE LT S50 CLLED 37238 L Z > T
Do MIROFEHEESNL, b RV D LEL, E&IEBED 70°CTHVIEES EFLTA
LTE IR FEEE OIS AL O, 8 H OHEREIRE 285 U2 i ofEIRE (C- H) I3,
VT ANRA A NRERBIAA D 35 AT 2508°C « BT, HIRFEEAEEARTRPO 35 HIH
T 2095°C « H, 42 HT2540°C - H&polz, ZDOZ EMNG, FEEFIMMENR 25 2 L&
BT DMENDH DN, VT ANAL MO TP HIROFEEHEHER] X 0 BHENT OREFEIRE T
) &

20%I\F EFREEN L T, 1 HRNIEE RS BENTE TTDHZ ENDD o7,

FRED T AL AHFT 35 HFEEE S W SERAHENE & il O FEEHEHER] T 53 A MFEEE S
RO ER R, UV UBeR, h) s, RFSERLO 4HEOWERRE Tabled
(T, EORER, TIROIBEBEER OLE1E, E8, UV, WU DBEKEOHEHEIRCE
DB IUED FRRICUTS, RFE/ERIITEKE ORI TH D 13 ZENMTBZ T, 53 HREIDIE
P AT 7212 DD O THEODEN AR ThH D Z LB yhole, T AL FH
ZHWTESAE, A HB 2 TOENTIROFEERER OHE LV K 1/3~2/3 O £ T
DUTEZETRLTEY, BEKEDOAHHEIECED D UL TRl D BIF SR N S oz,

—— 3 T ANAFH —o—RFEEEES

90 r
80 i
70 |
60 i

o

s0 |
20 |
30 |
20 |

HERE R

10

0 5 10 15 20 25 30 35 40 45 50 55
2SR (B)

Fig.21 LS RNA M EHROREEEER 2RV HILEEDHR

Tabled o5 RNAA#EHROFEBEEERZRANHIEDITER

YSANAAM i AR D FE B {EEF]
BREE 1.00% 1.54%
VS 0.72% 1.96 %
hes 0.72% 2.29%
RER/EBRLH 11 20




3.4 FHEHRERIZ AW -ERFABFOHEEEREGER

Fig. 22 123 T ASA A % W T2 SERHERR A SR U 72 ZE O INERF D BB & g, U
DOWRBUE, 1EEST2 D 5~T HOKRIOENEFT L, 1Y 72D 600~1kg &, MENEfEOREHER
IRINHE IR TE L ROMEM A MR Lz, I LT 2 HERFICREL T b o
LA, RERDOLDONREZINEEINTEY, REREMIMIEDZMNETH D & FHmTE

-
—o

A W
Fig.22 S RNAAMZRAVHBZERE L -TMEDOIFERKR
4t

FEHMY TH D HIRIL, SHERFICL > TER, Wi oOEFERRLE, fF - EEREOE
b, FROEIZEWIRR Y AT EZ T S5 25 202 82 OMEE R L TWD, £
T, EFRIZIEOY T AFM &R EREE A TR U SBEHRINA B OHERE o FEEHEERIZ
BT 2R FF 2 PTG LB Y, RIFEICIEWTERERZOFE % T EAERB TOENA)
DAKEH) 72 FE R O HENEAVALE B 2 ERARBRN R O FFERBR 21T o 7o, TORER, 7
=T IREN KRG QRS TS5 2 L& 1 FEMICE R L, TSy, Eossd:
LI L, FORENSE LLEL, FERNSOEENRE el 20N G LT,
HIROHEALIE, FERMCIERI Y, REATIIRIEMICEREEZE Z 372055 Tk
R, AAFFETIE, ZHEO T T AEM EAEEHEAZIENT 52812k, BROBELDE
DS TRk & SERHEREA L9 D REEIF A2 MR S5 2 L AR L, B ATIC L0 A HEHE
AEIZRZYS L, SRR EMA T 7 — L OFMHEIED (—4h) A JAS B RHGHES CHBEE
Yo AARRMER BIER 1 8, EESOIRERNR LR Sk &R - £ OO IEE K&
OHEEBEAE L TRRISNE Lo, ZOFBIEEZ MA~O RN K 0 #ookRED RE 72
VA EDOWHEIBNI DT & B ERE LT,

bz & Xy, HELRELNN ST HMHEMEEORIEICE T LN G LN,

5 Bt

ARAFGENZ 7= 0 WFFEBN & W T2 720N T2 o A A BRI R < G L B 9,
FEERZ W DT 12T R SR 7 7 — AREBEEALRE & B2RIESBILBR L E
FET,



1)

2)
3)

4)

5| SRR

K e, BN R, Bl 298, U7 2AZFRNE TAMMTZE T T AR (ST AL
—)IZHOWT”, ZBERES, 80, pp.84-91(1972).

FFET 5044261 & BV IR AL - i %

FFEFES 5044179 5 [RAMIEE OIS ik, WA IS L O a il ik E 713
MEFFOFEE 715 FBAE - T %

BRIEN,  “FIJUNEREEHM OFRICBET 2858 FALamsC, 1970 FFAR.



Development of chicks’ feed and fermentation promoter for cow

dung using Shirasu-pumice, Shirasu—balloons and microorganism.

Shigeru Nakano
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1950-18 Shinko Hayato—cho, Kirishima—-shi, Kagoshima, Japan
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Abstract

The present study researched effects of
fermentation promotion using
Shirasupumice or Shirasu-balloons and
Bacillus subtilis, and attempted to
develop feed additives and cow dung
odor reducing agents. Chicks ate feed
mixed Shirasuballoons and Bacillus
subtilis were higher weight gain rate
than chicks ate only basal feed. The cow
dung added a fermentation promoter
mixed with Shirasu-pumice and Bacil lus
subtilis showed a faster temperature
rise rate and higher fermentation
temperature than cow dung mixed with a
commercially available fermentation
promoter. These results indicated higher
open pore volume and the porous
structure of Shirasuballoons and
Shirasu-pumice affected the
fermentation promoting effects

Shirasupumice and Shirasu-bal loons
derives from natural products and dose
no harm human body and |ivestock. They
are expected as high fermentation
promoting effect by combining Bacillus
subtilis.



