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Physical and mechanical properties of sosei paper and its effective utilization
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ABSTRACT; As an effective utilization of waste stillage which will be banned to dump into sea from the year of 2001, authors
have studied and succeeded to make sosei paper by using waste stillage from skochu distillery.

This research is tried to compare the physical and mechanical properties of sosei paper produced by using sweet potato
waste stillage ( hereafter, SPWS ), barley waste stillage ( hereafter, BWS ) and old newspaper, and to consider the weight and
property of waste water after compressing samples ( waste stillage + old newspaper ). Further, this research is applied to the
growth test of Chingensai in a pot made of sosei paper.

Following results were obtained;

1) Barley sosei paper was greater in density and less in strength than sweet potato sosei paper. 2) After compressing samples,
in the case of the sample whose ratio of old newspaper to waste stillage is 1%, more than 70 % of the CODCr, TOC, T-N
components can be removed from waste water in the case of SPWS, and so can more than 45 % of them in the case of BWS.
3) In the growth test of Chingensai in a pot made of sosei paper, the plant absorbed components in sosei paper, and the paper
proved to be effective as a fertilizer.

N.B. sosei paper ( sosei means reborn )

KEYWORDS; sosei paper, sweet potato waste stillage, barley waste stillage, old newspaper, effective utilization,
physicomechanical property, waste water quality, growth test of Chingensai
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oM, BIEMEAROSEN THIBEHE AL ERS RO THE 0. EEOKRFIA, KEHRRESL
EDE{OEEEELTHS Y,

FLCEESR. BEMEERARERE L TERTAZLTCLADEELEE L. BREGS VAT LADEEIC
ARIXCHREESD, WS OMDOEREELOTRET 2, 9. BERLTRGE (LT, &) Mo U
F. HEE) 2ERTIAENEZFOT0RRTELNIZOL 2NDHNR B L UBFELEHROMIE - AL ONT
HET S, R, BEEIREEEUEL L L THBENASIHICHBZEINTE Y. I THEMBERICLETEEK
NERBICETECENT, EHFZER Y POEHEEEBTANOFRANRAENS, £IT. BEEEHVTHE
VMEERBREERL. SEESEYERICEYICRET A BB LICOTRET %, 46, BRERETICHE
EED2BEOERICHET 5120, ARRIIEHERROBREIER (CHERET LN oD o, BEAORRREI,
EAMEE ORETHEIN, BESDSAT7HA N7 RV MNEBREGADOHERMBERA SO 2. ARET
BI-ARE. SFRECREETHDIEEDLNS,

2. BEMERAES T LEBAE
2.1 BREMIER

ML, HEAEHG 3009 I 105£3°CT 24 BRIz 1om HOHIE (0~219) EMX. FRI-TLV
4'— (16,800rpm, 10 &) (CLYMHILL. TBITRETF /¥ — (20,000rpm, 30 HH) THERER. £
OB 2400 FEWOLICEV-ERE 28cm, EE 3mm OF7 7 YIIREEOBIZHE LA, KE L. 0.55kPa
T 1 BEMNER. 60°CTH 10 B, R LT, 48, BRAEMERICE. HERSICEEEERE [(HH
[BEREE) X100] 0~7% (HHESHE0~7%) OHEENICENT, 1 %X EHTHIMLUI,

2.2 FEEHAS L UHBINE®R ORKIEIAS T

BER OMIR SR EEERIC L > TEDDENB B 2. TOMEREIEETAVLENSHS, ARRTHEBOR
ERIEAH (HEH, 210 NoBlHEShIBEHERES 44— (20,000rpm, 10min) THEL LB D%
SHEFE LTHO, BEEOSKE, BREZY. BHHEE. SS. CODcr, T-N. NH4-N, NOs-N Ds53#7id,
TokERBRES), U VAR (P20s), B{EhU DA (KeO), oA (Ca), TR DL (Mg, AFITA (C
d), KR (T-Hg), OFE (As) OMFRIEESHE D (CUfhio Tz, pH TOC OBIEIEENZN pH X —F —,
SHBREST (B2, TOC5000) TITL., BEOHEICIEEGREES (HAAKE, VT550) Az, BY#EH
D55, UH=—v. EID—R, ~AItINO0—2(F PJVan Soest ZDHE 19 &, REFUICONTIE M —
ErOFoU Tk 1112 2R, o8 FUTY, SRS ORRERERERY EF—TFE 1 1),
BREY, 0—U—%"9 Tio1 486, REMEROERIERAHICONTS Bl oRBEICL > 10

23 BEMOVESLUHERR 16)

LB THY . FEROEEOELICE LTEOMEENRRELEDL S, Licht-> T BEREEE 20
£2°C, B 65 t5%DRMATT 24 HMAEE. HHENSHBA EFIL. JS BBICELTER (M2, B
£ (9) BLUVEE (mm) EHE L. FE (@ /M?) LBE(Q/omd) &k, ERFEMONENUEHERS
MMCTBTslc, JIS RIS CT, BIERE (kN/m), 5IREW|E (MN), A (kPa) ZRE L. BEFD
—RREONEEH (SRR, PPCRMR) SHBLTz, 5lc. HBIERME (N - m Q). HBIHEHE (MN/g,/m?),
HegzssE (kPa,/g/m2) %&skeh, BHRICHE LTS, 4d. AXREF 10 BfTOFEHETRU

2.4 (EYMHRERR
241 HEEORSHWAE

BEEAR 100g (&9 HYOLER (T-N), U VB (P205), B{EhU Y4 (KO) EBEFELI. 2ER
i3, BEBEREE (EtTyv=7yUrY) THEL, UVE. AUILICDOOTE, 450 CICTERERE
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TLCIRb®, EBTHRYE CAIERE %, U VBRTYIFUEERILLBEHEET. AU SLRBEFREETE
BLr '), 5L, TS5 U IBRELTERE. HEOZCOVTHERESITET 1. TOB. EEHEOKS
k48 BEETERERLTRELR,

242 wEMEERE

S0E3. BIEICEE 5mm OR%E 54 AREIFERVIFLURY b (LT, KUKy b BEE 10.5cm) O
AECEAERERY., ChEERy F L UTEBERBICRO. 8Ky AU OROBRREEBOSEE. T
BEE (BEROEEHOEBSLEN 100:2) 2% 7T 5g. 7% T 109, HHEOEBS, HHESE 2% T 49. 7% T
109 THoTe, BHICHIEY  8BF : /N—ZF254 % 20L:6.6L: 6.6L DHATELT-LDERy +LT2Y
400g ALY, {EFIEEHCIIZER 0.8 23 TIPE (CDUS555, Ay rEfcY 53) %FH Uz, HBRSIZEEE
K GRUARy MIED), (E2EHR GRUKRy MEREHMESELT R, #Ry P ARy MIED), &
Aoy MHEFIEER GERy MR EBEERM) 04 BYELT, 8Ky MIFUSF VYA %5 REBEL.
FH3(7~8 B)IC35 BB AT - 1o &% 23 HE & 35 H B(EISE TH) ICE@#HT(MINOLTA SPAD-502)
T SPAD {E (ERF3B%TTE) #HEL. THCHBRTHICZ. EX, EHOBELLIESIUERREE
Bk, B LEOLERR CEREDESRIVARERAE LI, EIEDOIHIIFE—BE{LkFKICLZERIK
itk 18, BERAELIIVOERET. UVBREIFRBTY T VELCLBEEET. AU TARRERELRTT-
=19, 1o, £E0 pH BLUVESIEEE (EC) @ZnEFh pH X —4— EC x—9—%BOTHE L, B

T, BIEAREU VBRI MIVF U ETHM L 20, Lh. EpESERRBICBOELEER OBE A OSKEREE
#in94.6%., i 94.0%THo T,

3. EBRERLEER
3.1 BEEffaoOtEK
Tablel ([CHEFIR XM OFHMLEHRETRT, £ENEE

Table 1 Properties of waste stillage from

shochu distillery

& UTBEE pH MNEL . EROABINEREBERT. tems 3:;:‘:;‘:; Ba’::m";zs‘e
EENEEB{EETIEREEFTHERRTHS, BELST | 4.08 3.89
=y R - L - . =y - Water Content [%] 94.6 92 .6
FHBRNFACEBEL TR Y T ASHENS N ERIC Total Fesidue _ [mg/ ¢] 54915 75384
HoT-, Bt ( Dietary fiber ) &L TIE, /A O0—X  |volatileSolids  [mg/ ) 50910 72054
. | . A o . e = = Suspended solids  [mg/ £] 34600 16830
[FEEERBICERINTEN, RIFUVEIHEBOHIC, A2 T0C (gl 1] 25456 7100
LI O0—-REFXHOAICEEFEINT:, BYiEiite&KE (& [cobe(mg 2] 76800 113200
. op . L Ae T-N [mg/ 2] 2232 4100
%) T, HEH (17.1%) AFH (10.3%) [ZHPP NN (gl 21 3482 130
BEol, #, YT E BERICBCZTENTEY. T |[Moe-nme 01 238 42
T VIdHER, Tatic 3000mg,/ | THotz, £ro. HE |Felslmdkal 480 LD
. K20 [mg/kg ] 2160 510
MOMEIZIERICEL, /K (0.001Pa « 5:20°C) D 80 [ i, 300 100
5, ZHOH 10 ETH -1z, BYEHLIA TR AF DM (M Ing/kg) 120 100
ELTIREE, g0 &EBMN,. ChoREMCEaEHh (lndkal <010 <0.10
. - T-Hg [mg/kg] <0.01 <0.01
TN EMBRELAS BREBERET EBBRIEC e [ o Srpn o
ZIT, HEBISETIMHEOHIEMHBHEL LTHSN  |umin tme 2] N.D. N.D.
TWBRIF V2D 2FMICERILT0.1%, 0.2%, 0.49%, e nal) 200 4502
Hemicellulose  [mg/ 2] N.D. 4000
0.6%BHFMUTKHEEMECTZ, LML, £ 270 (0,010 fagin mg/ 21 1400 N.D.
~0.012Pa -+ s) HICRIFUEMATEIZIZRC LS FEE  [Sarch (mg/ 23 3000 3000
THoLIEND, BEEEICEENI IO oo S et i e
) .. Protein [mg/ 1] 14000 25000
BONBELCKEILEERRIFLTWE EEZ NS, HF l\/iscosi!y (P2 - 5] 0.080 o.o1ﬂ
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HIEBENS D, ZBENEL . BRSBIEEL S NEONTWE 22, BiEs 2% (3, mkE%E 60
~200 X v CHR L. BBEEEOSE L TIRY L LERICLIT, FnoOHRERN, S5ICHEIBEK
FOLTOB% YT VEICHEL. BREIZLOZBMEHEL TS, TOKE. HEMTIEROHOBEYE.
SFYHBEOERDEAEEREREE (lo—X) THY, EETREBFROSZBRES B 4010 58E) TH
BEREHRTITNS, LD &M, AERTR, OEEHBHLICIEENI IO —XOWHEOROAREICAS
LEBERIELTNEI EnbhoT,

3.2 HEMERORNE SEROMEIKISHE S —
Fig. 1 [CH#BE L EHENER OERE DY —&— Sweatpoato Applied pressure: 0.55KkPs |
BERT. SEERMLAZVEE (FHESE 3z M A ]
0%) TRELEIMERTER S, HEES g i
b O%IZHETBERBABBLALAALLES ¢ ]

2409 & Utz, Lk

THESE 1% THEEL. EHORRERE 3

nEN107g, 1429 &Y, TOEES (133, % of

98g) NEREMERCHBI NI LILBD, & .

bl HHESHLERMT L. BREIFE I T T T T T
W Utz, HERMTR, BHREELE 7%1CT 3 Old newspaper content (%)
CEREBHSNT, BEEPICZLIEFESN Fig.1 Relationship between ratio of old newspaper to

1=, EHTE., HERICEELUTEKEN 2%/) waste stillage and weight of waste water after

SNV HEHLLT., EEHEESHIIBOTERS compressing samples at the applied pressure of 0.55kPa
DEMoT, Thid, BEBICSENIERES

OO —XEHIKFRFANED TKE < 100 NE—

—F. EHOTHEORS RKIRENNBE TR asopotsto
EEEnBNHEEZIOND 2, HAREE g of ]
LY. HENTER LIRS (U, HHE £ |

HAE) T 55.4~100%, EMTERULEEE 2 O ]
(LUF. Z&HEHE) T 408~87.5%0%anKl £ | A
EENT, £

Fig. 2 [CEMGBALLERSBREEOBRREET & of ]
T, BESRERIRERARE 2409 LEFNB :

BB SR BRI BT 2 ER OET S B B
DEMBROT, 2ENLERELT. BESR Old newspaper content (%)
EEFEHERLYESHEEEZERLEZANS Fig.2 Relationship between old newspaper content and

. BIEEEBESE 1 ¥ THERER 77%. & removal rate of solids

BEE S4B LBECTH 12, TREESIBREE
FEEEEE 1 ~3%EFTRERCES HY. &
MBS 3% THEHFHLER, EHEEEINTN
89%., 77%THofe, HHMBESH 7% TRIHE
GEEPICEAES ERLCHLRADH B ENTE,

Table 2 Suspended solids in waste water after compressing

samples and mechanical treatments

@ﬁ;ﬁ@l‘?fi(i 100%&[&’3 TCQ 8S in waste water after |SSin waste water after
_ . e . compressing samples mechanical treatments
Table2 [CEHGREIL 2%(CET BRAPD Sweet potato (mg/l} 3800 1000-3000
SS EEERY, BEERO SS BFRHEIRT [Barey (mg/h) 4100 3000-4000
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3800mg /1. E44T 4100mg | I2ELLY., & 100

B (B 2R 2950 Y9 BOBERNE 3 ]
EETHMUAEICESNE SS RELARET | ]
Bol, XY, BROMBIRAETHEEEEY & VF ]
LTHRHOMIEZ. #REY (. gaknmE: § »f E
EEWFREEELAD UL ETIAREEPR & b 1
3. g - NEIIE
Fig. 3 IcHH#ERA & CODor, TOC, T-N ’ Tl e TN
EEOBFEETRT, ChBlE Fg. 2 TRULER ”f T Bl 100
DREFLER. BRBEREER LGy 0 e
ot Fto, HHEAHE 1% THRAMEAERTS Old newspaper content (%)
LEXRB O CODer, TOC, T-N sy s HZER DS Fig.3  Relationship between old newspaper content and
4 70%LIE, EWHMOES 45%LIEBETE L removal rates of CODCr, TOC and T-N

NTET,
LiEOERMG, BEREERET S LCLY. FEREFICHREHAO—EBNRESH, BKORIHHYENH
BENDID, EROBIKLIB[CHENTRIBICONSEFEERT S LNTES,

3.3 BEEOYEBEIUHFEN

Fig. 4 [CH#ERS TR OBE DBIF LR ol AR AR v s
T, HE. EHEROEEGRAL 1%CH50T 07 e PPC paper 070g/em> —8— Barley
ZhEh 0.46g,/cmd, 0.56g/cmd FiRl, o 06 pe—Sewspaper 0.60gkm? ]
#(2 PPC M# 0.70g,/cm3, ZiBI4E 0.60g,/cm?3 ';i 0s F ]
FYNEShots, THRSENEMT SE, W 2 o4 1
EEOBERBLICNS Y, 7THTHEE 5 o f ]
0.269,/cm3, % 0.32g,/cm® THoTco D& 0z b 3
5 RBEEE, Kk EEROWEMI Ll o b ]
HWENKES(RGBROTHD 24 29, ¥12, N ST TSI T
ETEMRGHEREE S HE L TRENICEEN ez 2 458 T8

Old newspaper content (%)

KEMo T, CHFEROEESNEESNS
) rHEEzDNRD,

Fig. 5 ICEHMESH EHEMDIRYME, KB
BYREOMFRERT BEBREHROSRYESIEHBESE 1~3%X THEML, 31kN/m OFKEZR LTS
ZhL EOEHESH TREIRY B IPOREDTIERICH Tz, —A. EHREROFERY M S IIEESERIC
HANFERINEC, HHMEBERE 3% T 14N/ m (BXE) THotze CHODEREHFH LB TS L. HE
BRI (2.4kN/m) kY, FHLEHEER PPC BiK (4.0kN/m) 0 1,73 2E. FEED 273 12
THoT

H#EHFLROLEEYM S IHHREL 2% TRAM 11.5Nm /g 2/rxL. SHEEHE 3%BULTIIRD L1,
EHEEDOSS, tHRESHICLZZRRONGEN -T2, HEBLEOBRKELRFR LSBT S & PPC A
(75.2Nm Q) @ 1,6 1BE. Hi# (55.5Nm g9) @ 1.5 BETH T, —A. EHLHEDIGE, PPC AR
D 1/19 BE, FHED 1 /14 BETHoT2, JOLSE, BHEREOLEERYBIHBIRYABSITHATFERL
NEL, THEARAEAZ TR ONTHSTA0E. BEHICNR STHEEE LTI LTHEROFESK
E{GBOTHD, TEBMBEERCEOTEEERE Lco}. BERTOEI0—20YE, DE Y., EHEE
HOREDEVOAEERDBEE LT HELEDRA CEBERIF LI LERIN S, THIC. AEEREIC

Fig4  Density of sosei paper varied with

old newspaper content
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HHBEBENKRE K-> ThH, WEBMARS
N> 0. OEEEERBED, HFED
B 12Tz, AR B o el &,
CHHEES UEBATEINA v —TF bbb
RY” EHEEINBLONRRELLI & %4
EIERED R OPMEFI R U lERE &
S BEBIELENEZONE,

Fig. 8 [CHERS L SBEEDS I BHEHE,
HEIREBEORFRERT, 5IHEEMSITEH
HELICERICRNT A LB LTA
E{ Ko, Thid, SEESEOBNTEHE
BEOEENKECHD & & ICHBEBRANE
(BT TH DB, 5IRHEEIE, THES
H 1% THEE (353.7mN) &Y. 2% T PPC
A (563.7mN) LYb< LT,

HEIHMEH S, AHEEELCTHEST
1~3%F TlAEMERERL. 3%LLLETIR
ZI1F—5F (HESEHE, 4.3mN g/ m? &
B, 4.2mN, g /m?) L ofs, O
R, FHHE (8.0mN, g, /m2), PPC FIHE
(8.5mN,/g,/m2) ® 1,2 BETH->1.
TH. BIRETAE, HFIRERSICOVTI
FREHIC K BREERE LT,

Fig. 7 ICH#KRE S SBEEOBBR S,
HHERTOBEETT, RS, HRE
BEEHEHEEOANEEERLYLTO
RELBNTAZVMEER U2, BEBRS .
HESEHROS S, THEAL 2% T 180kPa
E2RL. ENULOTHESETCRIEE—F
Elot, HHURSH 2%ICHIT AHERS
(. HRAH (123kPa) KYK&E{, PPC H
# (196kPa) LYU/hEMotc, —F. EHE
HERENCHRESLINESOATERESE
3%  THNE FEREORKIE 120kPa %R
Ltco ZRULEOHERSHTRIEDDER
HEINRIEF-BEL T, Tl —HREVICHE
LRIREIICEA L TRESC LI HE
IEOERAERS AN T2, Il K&
SREDHERICLIBIEHUENKECER
2EHICL B,

HWEm ., BHERLICHERS LN
AECHEBIC LI WNESERER U O

Internal tearing strength (mN)

Fig. 6

Bursting strength (kPa)

Fig.

Tensile strength (kN/m)

Fig. 5

I R e a B B
[ Tensile strength
—@— Sweet potato

- Barley

[ PPC paper 4.0kN/m

Newspaper 2.4kN/m

T T

Newspaper 55.5Nm/g

Tensile index

—&— Barley

PPC paper 75.2Nm/g/

—&— Sweet potato

80
70

7160

5 6 7

Old newspaper content (%)

with old newspaper content

2500 T T

[ Internal tearing strength

2000 I~ | —@— Sweet potato
[ | —W Barley

1500 [
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to00 | 563.7mN

500

T AR ans

Newspaper

Tear index

8.0mN/g/m?

v
PPC paper 8.5mN/g/m 2

—£3— Barley

—E— Sweet potato

0 L L PN

0 1 2 3 4

5 [3

Old newspaper content (%)

varied with old newspaper content

7

Internal tearing strength and tear index of sosei paper

250 (rTTTrTTTTT T TTOTTT
[ Bursting strength
—@— Sweet potato
—l— Barley

200 &

Newspaper
123 kPa

150

100 [*

56 ¢

A man
PPC paper

T T T T T

]
2.9kPa/g/m? 7]
Newspaper 2.8 kPa/g/m?

Burst index

—E&— Sweet potato
—E+ Barley

T

25

0 1 2 3 4

5 6 7

0ld newspaper content (%)

7

with old newspaper content
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ni3, HBERYSE LM, SHESHEXREC T LHLHOERNIENT 3O THE, Fio. BEEHROL
RS I3, FAE,. PPC BIE (#n®h. 2.8, 2.9kPa/g/m?) [THEUTHEREMT 1./6~1 /7. %%
EH|T 1/ 7~1/15 BETH-> 2, —BIICEDOHESIFBIBYRSI LALLS SHEICHT 3R ERFEE
DIENHBENTINE 2D, RERICHLTHABGBENIE LN,

LED#ERENG, EHEMEEEFEECEE L TEERAZONEENICBOI EAbho T, ZOESICH
BERCEEENE CLASRERE LTEAO—ROYHDEDREZ DT, EI-mERERIEICERERICEAN
YIE - HENEBENODOTHEN, BERZOLODEE GREYRS. 3IRIAS, BERY) THEELOL
BEA{T5 &, THESE 2~3% TR UAHEHEIANENEROBIFLBERER LIc. COBRLYLEKESE
2~3% DHEMEYMBERTERA LY., BEEOEAEAEC LEBEHMIEMETEI LT, BEEES
WK —IVEEH, BNy SR EDE—I FERADIGENTETSHS EEZ BN 5,

3.4 IEYHESES

—HRIC. BREHSRIZERESNS . TOX TR . . . .
Table 3 Chemical properties of SPWS*! and SPSP™2

ZBIL LGS, (EONOIERHHREENEEZS (weight ratio per 100g dry weight)
nd, t&H 28) (1, BRERDOLIBER & U THE Content of chemical component (%)
LEEERBHEICETT 35 E58BE LTHY. % Mitingratio | P20 K50
D THEHE OREIIRERSN LTS, B 100:0% 4.43 | 1.09 | 3.42
BIciD 27 b, A BIETHACE LR T e e

1007 2.11 0.4 9 1.44

by i g =3 =HY
HEBRRRMTSHS CHE LTS, Liht>T, N.B.) *1 : SPWS : sweet potato waste stillage

*%m*é {'EEE*‘J’ & L’({’Fi{l L/ T:g%g:-.%&(: 3:5(: T {)HE *2 - SPSP : sweet potato sosel paper
BRI RENEEZ DN S, *3 . Means that the ratio of waste stillage from sweet
R o~ . . potato shochu distillery to old newspaper is 100 to 0.
TIT. AREETOSER U VB HUVLAR Hereafter the same.
EERELR, FORES Tabled, Tabled (Z7RT,
FRSERITHERSE 2%, 7%IcBTHESR Table 4 Chemical properties of BWS*! and BSP "2
HTEFNEN3.34%.2.11 %~§§§¥ET‘ 4.20%. (weight ratio per 100g dry weight)
3.25% ENVTNDEREHICENTHEELENSM Content of chemical component (%)
ot U VBSHERIHFERER T0.82%, 0.49%, Mixing ratio N P20s K20
ZHAMT 0.93%, 0.63%LHENEREETH 100:0 648 | 1.49 ] 1.47
100:2 4.20 0.93 1.02
o 7! ELCES #E? * 2.18%.
Mote, DUTAEERIHEHRERT % 00 225 | 063 081

[¢) e ) Q ol N
1.44%, FHLEHT 1.02%, 0.81%ELHThOER N.B) *1 :BWS : barley waste stillage

SHICENTHHEHFLENTHEEOW 2 EL5 *2 - BSP : barley sosef paper

- L - 5. z - *3 . Means that the ratio of waste stillage from
ot i.t@%*%b\‘ © H’%?ﬁi%ﬁ:fiiﬁlﬁ?l barley shochu distillery to old newspaper is 100 to 0.
BELTEZRSFENELS. AU TLEEENTH Hereafter the same.

EEICH T, Thbb, BERORS R, HE.
EHERTEGS I b ho T

BERBTRF U UYL ERN. 7 B 13 BIKy FEY 5 KIREL THBETo 1o B8R 1 8/, 28X
hgEE, MRy P OREICHUNEZ A, F T A B2 TORICENTEER 4 HENS 5 BRIKNMIT
RFEL. IERICAT LI, EiER 16 BRICF 7 0¥ (1% 3 RICHBI& L. #EiEk 23 HBICE&EHRI (SPAD-
502) TSPADEAME LTz, ZORBERNRE L, EEKRI5 ARICREERT LTS

FIERBER Y Tables (R, 1EiE% 23 AR O SPAD EZ{LBIEHRA 48.0 L—FE<. ROWTHEAK Y b
HEFIEHIR ; 41.9~46.2, Ky MX ; 34.6~37.5, E|EHK ; 23.9 THofo Ry FREEEHR LKL
B LT SPAD EOEIIKEMNS T, TIHR Y MRICE 2EERBRS (HEE, &) OEWLMIES SPAD
BEOEFRSNEM- T2, FIERTHO SPAD @b EIZRMRLENTSH > 10 ARy PR TREFEMSEHER
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ERLYEC, SHESETE Table 5 Results of growth test of Chingensai

oo -
7/0ﬁ\rab\?r“° L—h(iiﬁi%& 23 days after seeding 35 days after seeding (on completion of culture )
DEFSENHEGERICENS Category SPAD value | SPAD value  Height Numberof  Sialk Root
. {cm) leaves (dry weight g /plant )
Co EFMERy FECROIERER |1 Nosenilizer 239 25.0 59 4.9 0083 0002
DEENTHESE 7% TIE 2% |2 Chemical fentilizer 48.0 46.2 11.3 86 0526 0067
. o - 2 ) 3 Paper pot
D¥ 2 EDIH WKy FROE Sweetpotato 100 ; 2* 34.6 30.0 10.1 7.7 0.326 0.039
Pra—N e o Sweetpotato 100 : 7 37.5 34.6 11.1 8.3 0.390 0.041
& o fotc Fo
FEARDZD O IIHTHD, Barley 100: 2 38.6 35.9  10.7 8.2  0.407 0.060
By, EHEEPSRTEER Barley 100 : 7 37.5 39.1  12.1 9.8 0472 0.071
. 4 Paper pottChemical fertilizer
Fh 59cm, 49 WTH-T, Sweetpotato 100 ; 2 448 446 11.2 8.3 0423 0054
e Sweetpotaio 100 : 7 41.9 44.0 10.8 8.9  0.440 0.052
NIFEFEERK . 11.3cm, 8.6 Barley 100 2 46.1 44.8 10.6 7.3 0.389 0.038
Barley 100 7 46.2 44.9  11.1 7.9 0.418 0.047

#. Ry FE101~12.1cm,

. R N.B.) * : Means that the weight ratio of waste stillage from sweet potato shochu
7.7~9.8 . MKy b HEFE distillery to old newspaper is 100 to 2. Hereafter the same.
#X;106~11.2cm, 7.3~8.9
RICEARBOHTEN - T2, AR PREFEME, Ry b HEREHR EOERRONGEM T,

EEDOBRLETY ORERER JEFEHKA 0.56269 LEBEC. RWTHA Y bR (£ 100:7, 0.4729),
WAy b HEFEEX (HFE 100 :7, 0.4409), #Ky b H{LFEHMK (HE 1002, 0.423g) DIETH-
foo ENERFX T 0.083g THofoo RICEHATHA v PR EEAy PEFRHEXELET 5L HET
FHERy P HEFERENER Y FRLYES, TEESHTE THOANRREFTH oo —H. ETIHEA Y b
RAHER Y P HEFEER L VES. HHEAL TR 7%OANRIFCHo e DX GERENFONIIER &
LT, BfilfckSic, HEEBHEEOZRIERZHEECEBR L TO RO, HEER Y b TR{EFERER
MT3EEHMEEENAZTNELEZOHRENR NN, BERFEOSVEER y FIEFEHOBMTERICL
ZREREERRIL. £FIMA SN, TORR. EESOERRB Ko 10EBROND, REOKRHETYDE
BREBLEEN LABGERZT LIS

Table6 [CHEIBETEICEITS

Table 6 Nutrition absorption content and ratio per plant on completion

FUR YA OELT-Y DESNR of culture of Chingensai
FER {EFERKIZXTT 2RI Absorption content_(meg/plant ) Absorption ratio®1 (%)
c
HEETT. LPEHN D OES = N mos KON B0 K
1 Nou-fertilizer o (1) *20 (1) 0 (3 = - -

= ME e | .
BREEHEITY. N, 28mg, 2 Chemical fentilizer 28 (29) 5 (6) 33 (36) 100 100 100
P20s ; 5mg. K20 ; 33mg TbH 3 Paper pot

. . - Sweetpotato 100 : 2*3 7 (8) 34> 1114 25 60 33
o #ARy b OBHEOEIR Sweetpotato 100 : 7 11¢12) 4(5) 15 (18> 39 80 45

= ST ST Barley 100 2 11¢12) 3(4) 13 (186) 39 60 39
REEBHEITY, N 7~17mg, Barley 100 : 7 17(18) 4(5) 1720 61 80 52
P20s5;3~4mg, K20;11~17mg 4 Paper pot  Chemical fertilizer

— Sweetpotato  100: 2 20 (21> 34y 26 (29 71 80 79
THY. EHTRENEL. &F Sweetpouato 100:7 | 20 (21) 4 () 25 (28) 71 80 76
N —_ N Barley 100: 2 18 (19> 2(3) 21 (24) 64 40 64
BEHTIE 7THNEM - T, #HR Barley 00:7 | 21(22) 3(4) 24(2T) 75 80 73
v P+ EFEMXORINERLE  NB) *1: Absorption ratio= (nutrition absorption content in each category —
PERICEE B, EARY PR nutrition absorption content in non-fertilizer) ,~* (nutrition absorption
o o 1L e e content in chemical fertilizer— nutrition absorption content in non-

Y@ghotz, DEFIEFEEX fertilizer) x 100
% 100 & UT=#EAR Y FXOBIL *2, « The parenthesized numbers are plus the amount of each component in

. soil : N, PoOs and K7O.
B & %S N:25~619%, ’

IBEXDTHD & 0 *3 . Means that the weight ratio of waste stillage from sweet potato shochu
P205;60~809%,K20;33~52% distillery to old newspaper is 100 to 2. Hereafter the same.

ThY. HIERy FXOEHE
HMOHHRESL 7% RbBEOBNEER LIS
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Table7 [ZF 47 \ >
4 ISF YT Y ADREED D Table 7 Nutrition absorption ratio per sosei pot on completion of
WXLy FPEICY DENRNESE culture of Chingensai

e, 1 s HEBEOEBICEHNWTF Y Nutrient content per pot Nutrient content from | Natrition abslorption
: ot
v AL BEECESESINE N O 13 SRR =2

Paper pot N l PZOS] K,0 N I PgOsl K,0 N | P205| K,0

~20%, P2Os @ 19~25%%&FEH &L (mg “pot) mg /pot) (%)
THRELTHWBI Enbmotz, K20 Swefégétztfz 167 | 41 | 109 21 | o | 33 | 13! 2 | 30

ORINFEF, HEREHK TIHRESL SW%EQWO U S VP I O e RV R
-7
2%, THRICHENTENEN30%, 31%. ]

B‘"‘I’(lfoy, , (w8 | 37 1 et | 33| 9 {3 [ 20} 2| o
EBLET, 95%., 63%THofc, C I
arley

i, Table3d, Table4 & LU Table7 100:7 355 | 6 81 31 b 3 1 1 &
MoBELMWNEESIC, HEHFEEON N.B.) *1 : ( Nutrition absorption ratio = Nutrient content from soses paper,”
U ASENREHLRICERSND Nutrient content per pot ) x 100

X *2 : Means that the ratio of waste stillage from sweet potato shochu
ThHd, distillery to old newspaper is 100 to 2. Hereafter the same.

Table8 (C#HIEWTHOLTIE
1009 (3z1) Hr-YoeEHs

Table 8 Chemical properties on completion of culture

Td, AERTEO pH [ZEEE (per 100g dry soil)
2 . - & A3 pH EC NH4N  NO3:N P05 K
KT 683 THE O LTS Category (50)  (myem)  (wg)  (me)  (m) (meg)
B#HXELTER Y b+{L2IEE 1 Non-fertilizer 6.83 0.10 0.02 0.12 28 0.36
KTld 5.16~5.48 TH-ofz, = |2 Chemicl fenilizer 5.16 0.80 10.7 27.2 68 1.72

- . N 3 Paper pot
NOORTRFMULLERENS Sweetpotato 100 ; 2¢ 7.14 0.11 0.04 0.35 23  0.40

- ” P 3 Sweetpotato 100 : 7 710 0.11 0.04 0.49 23 0.39
Mozt HEFRIC BB DOHEE Barley 1002 7.08 0.08 0.06 0.38 23 0.32
somo e o c Barley 100: 7 6.75 0.14 0.10 0.85 24 0.30
£ = z
BERHSEBRL. DEHHEREREL 3 Paper pots Coemical fonioe:

3 = s N Sweetpotato 100 : 2 548 0.63 9.70 22.41 64 1.84
Lk eRbonsd, Ry bX Sweetpotato 100 : 7 5.38 0.64 11.21 23.51 65 1.92
DEFEED pH (2 4.0 BTETH B Barley 100 : 2 5.16 0.60 11.37 22.59 64 1.78

Barley 100 : 7 540 0.76 17.80 27.64 82 1.84

N, HEO pH EEEXERC o
B HIED pH EEHEX &_ = L/ N.B.) * : Means that the ratio of waste stillage from sweet potato shochu distillery
THo T, ECH pH LFAERICHIR to old newspaper is 100 to 2. Hereafter the same.

v MREEEHR EEhb M-
T ALFIEHR OEEREEE, LA ~0) VB KR K [ EFNEN 37.9mg(NHe-N;10.7mg, NO3-N;27.2mg).
68mg. 1.72meq THoTc, ORI, #HAy F+EFEHMR LIFIF CTHY., HARy FRELSVEEHK &
E&8ELTEELCEHDOTH T, TRy FXOESEEREERPHRIVETES. Ry FhoTEICR
HUEIENTRBEINDIMN, £EMICHER Y FROLEOESSEREEHX LEAFLEN EMb. Forvt
A {EHEA v bHODOEERES TR LTSI &L,

LEo#REhrs, BEREREFOHA Y PELTERATEII LT, ZORICETNERS (BHR. Y, AY
T L) (d, EHERETIBOEES & UTEDICEH Z &athihvs I,

4. BhUIC

2001 % 3 BICHFRENZ I SNIELREY THIEENOR L TORE, UAMBEO—BARL L TEHE

EEERL. TOPERSLUNEEHICOOCTHEERE SEERF U, £z, BEMERORRE EEOMIRIZD

WTHENT, SHICHEEERES OFDFIAOTAEMERET 2 -OICHREEERVOERBEARTITL.

LT omREET, ‘

1) HHESH 1 B TEEHAERT I LIcK Y BEBERDIVZ L EHIC, BRPOBER I EHET 77 %,
ETS4%RET A ENTEN, FHERBDCODe, TOC, T-NESLHE, EFNEFNT70%LLE, 45%
LIEBREENSIO. EROBEKMEBICHNTEESERTESZ dhtbhbho 1,

— 387 —



3)

4)

EHLRAEFERSRCAR U TEERRSONEEMNILBOC &%hh > 7o, ThIZBRERICSEINGE

ND—2ESOYE. DEY. REHORENTREROBEE R THRSEORSICEEERITLIID

EHEINT,

BERSEFRICENESUIOETHEN, BREETOLODMEE GIRRYMS, SIREMES, BEHEX)

TRFELOLEETS & HRESE 2~ 3% TR SAHEEEINENCRORIFEERERLUTS,

BICHESFERR, FERELYBOEENGONTS

HEXBILEWVTF P03 BERICEFINIER. U VB DUDLZESELTERRLTNS
CEDFIEAL, BREEFEHIHROREVEM THE Z ENPELMNIE T,

GEH ARREMEEAI U FK - RIRHPIREME B 9 EEWFMAR) CREVFES (FR 10 £8R
FHFRR) OWEIEOENER I, CIICELTHEEZRLET,

BEH
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