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Abstract : Much strained less of soy bean in production course of soy sauce are in serious
question as indusrial waste. We studied that the effects of KC solution provided from
distillation of strained less of soy bean on the seedlings growth and usefullness in solution
culture of leaf and root vegetables. '

1. Low cocentration KC solution were promoted hypocotyle elongation of Komatsuna and
Chingensai. But high concentration KC solution were suppressed than control.

2.1,/1,000 KC solution treatment in low concentration of nutrition under no airration
condition were promoted growth and development of Komatsuna and Chingensai . On the
other hand, 11,000 KC solution treatment in standard concentration of nutrition was
lower than no KC solution treament, but SPAD values were high level and leaf green
thickened.

3.-Addition of KC in standerd concentration of nutrition under airration condition were
accelerate plant growth and SPAD values of Santosai and Komatsuna. Top fresh weight of
1,/5,000 KC solution treatment in 1,5 concentration of nutrition was lower than no
addied KC treatments and lowest in all treatments, but SPAD values were highest in the
treatments.

4. Treatments of KC solution in no airration condition were no effects on the growth of
Chingensai and Turnip. On the other hand, treatment of KC 1,750,000 solution in airration
condition was most promoted plant growth and development of Chingensai and Turnip in
all treatments.

6. In these results, we will be expectd that addition of low. concentration KC in nutrient
solution in solution culture accelerate plant growth and development, even if differences are
recognized in reaction by a kind of plant and nutient concentration. The valid uses in
solution culture were suggested in future.
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A HEEY 19.2%
2t 3.4%

ZEU~ OB ER 2 —BORA EIT > TV 208, SETHEM OBRBARE~OFIHOATHEN: I
SVWTRET 2 heic, HEOERE LML, REOREBRICKETABEFR L, EREHEH
WTOKBRFERRETV, RBCRETEEC O VWTHEL..

HRRUAE
[28: 1] KCRAIDBELDORE CRIZTE
awy o BE LFUA VYA EMRRL, 1996E9A20H, (1)Con t. KCHEHEARM (2)KC
50,00005 7RI (3)KC10,00045Fm Rk (4K Ch,000f5F K (BIKC2,500fF FHK (6)KC1,000F5 7/
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H2R BEEBROKS BE ppm
ER N P K Ca Mg Fe Cu 7n Mn Mo B
BE 1175 60.0 204.75 86.25 30.0 2.775 0.025 0.065 1.25 0.026 1.25

fo. LB G ARMERDEHEER (B2 o L TOEIER OkiEikos) @1/ 10f&FR @1/54%
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HRAELZUEIC L BERBR SN (F— 5 EW), Wil = < F TIRKCHAI10,000£5 7 BRIX
T, F v v A TRKCHHI50,000£% & 10,0005 7K DIEBE AL T 3\ THRIEE/ER b2

®3EX KCHFHSRMBEEIRTTE (em)
K CHRUER Cont.  50,000£%  10,000%% 5,000% 2,5004% 1,000
awy 2.13ab®  2.18ab 2.30a 2.09ab 2.18ab 1.95b
Fvr Y4 1.9ab  2.09a 2.08a 1.92ab 1.89b 1.95ab
EATHORE—T VT 7 Ry IS VI vEBRERFHGK LN IEBVWTERERL
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3. BEILH T TORE LHEHKOpH EEC

IRk O EREERHBE 01 /552U T o EIERHBEX < i, KCERAERNK X v bKCEA
LOOOEXcae v+, Friyvd4 L bEBESMEEE N, —F, EEEREBEX TOERKE
&, KCHEABRMX & 0 SKCHEHIL, 000X ¢ a < F 150, F V47 v 4 1 32EIRED L

W4k KCBAIRMIc X 24E4EESPADE BX 97.3.138A

SR KC#iAl HHE (gm) SPAD{A

JBRE FREE avvF FUHF VYA aRVF FUF VYA
1 0 25.03a" 14.79a 35.69d 42.38cd
1,000 22.55a 11.76b 41.13b 47.43ab

1,25 0 14.04c 12.10b 35.75d 40.80d

1,000 18.20b 12.21b 39.67bc 46.34b

1/5 0 10.50d 6.37¢c 32.85¢ 36.21e
1,000 14.10cd 6.81c 40.82b 45.10bc

1./10 0 5.65e 4.02d 34.98de 33.73e

1,000 7.76de 4.22cd 44.05a 49.33a

SHEAER 0 0.33f 0.44e 27.93f 26.241

1,000 0.43f 0.44e 37.70cd 41.78d

BEe 1752 WE- - - RKENYRL2T (75,3758 .7100£)
WLEEBRLG - - +1997.2.20
F—ATHROE =TV 7 7 Xy M3 Y A YEERERBGR LV NV IRBOWTERELL

fo s, WICSPADBEIRE B, BEMEL -k B4R . NEEHBH T ) 218K OpH
IERHERE oflic o d b & FTKCEFIORIMIC L 0 EEICET L0, MER TR Zz0E

¥R KCHEAIRMIC X 2pH L ECORRE REBEWH BxE

e KC#H| 2,/26 3/13
BE TRIEE pH EC(ds/m) pH EC(ds/m)
1 0 7.08¢* 1.339¢ 6.78a . 1.066¢ .
1,000 6.80a 1.3%6¢ 6.87a 1.188f
1,725 0 7.41e 0.578e 6.91a 0.297¢
1,000 6.94c 0.708f 6.94a 0.402d
1/5 0 7.35e 0.406d 6.90a 0.194ab
1,000 6.92b 0.4784 7.00a 0.253bc
1,10 0 7.33e 0.263b 7.03a 0.137a
1,000 6.96b 0.329¢ 6.83a 0.147a
JEERE R 0 7.46f 0.141a 7.63b 0.142a
1,000 7.20c 0.223b 7.49b 0.207ab

B 1754 WL - - - KE~v 21,25 (75g,37.5g 71004 )
SAFEBARS « » ©1997.2.20
E—fTROREI—T V7 » Xy FMIF v A Y EEREGEEHGR LNV BVWTHEERL



FROERMKCRA OB~ 0BHARIRT SHAGH | B BRAN T ORMREORF R ¢ B @ - b - BN - T - Wi - ) 28

RI3@E»on o7, ECRIEEHEEOET L & BIE B> TV o728, KCHEADRMX
TREHIHE S ICERIX L D ABICE» > (GEH ).
4. BREB T TORE LBBROpHLEEC
SEOMAEOEGEET IR, VWIFh b1/ SEEENEEX T IKCHAIS, 0005 X THEERMX £ b
bRBIHD LIz hTd o<y F BERGELENEL, KCHFERMIX O S Em 1o, —
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EHEER BT X TR KCRA RT3 LAEKERIMNT 2HRICH D, iy bov g da
< v+ TR50,000EF R THRAELL D, ERMXO2EL LERCHE ML, v oy &a
<V F OSPADMH (L EHEREHERE « KCH#150,000£%X T RKCEFIERNX L0 B FET L

FEoE KCEAGRMc & 54E4EELSPADE @%E  97.3.13##E
ek KCi#! HEFE (gm) SPADf#
BE FREE FU YA, awvF  FUF VYA Yy hutd  awvd  FUFUYA
0 101.70b*  51.72b 42.19a 24.46ab 39.13b 44 57a
1 50,000 122.782  63.83a 46.33a 22.58bc 38.73b 45.03a
5,000 116.58ab 53.56ab  48.26a 27.54a 42.11a 46.05a
1./5 0 33.34c 25.03c 12.84b 19.85¢d 25.49d 34.37c
- 50,000 33.83c 22.80c 17.35b 18.66d 24.21d 39.38b
5,000 22.60c 13.77¢ 10.99b 22.81be 29.96¢ 39.67b
"R 1252 W - o« KT 21,25 (75¢,37.5¢ 7100 £)
JLTEERRG « + + 1997.2.20
H—fTHOR—T V7 7 Xy FR YV VEEBRERBHGYK LNWIBWTHEERRL
#7 % KCEREIFRMC X 5pH EECORBE RITHEYE BRE
kst KCHHl 2,26 3/13
B FRERE pH EC(ds,/ m) pH EC(ds,/ m)
0 7.94a% 1.353b 6.30a 1.118b
1 50,000 7.20a 1.356b 6.34a 1.127b
5,000 7.37b 1.357b 6.31a 1.171b
1/5 0 7.62¢ 0.428a 7.49b  0.26%
50,000 7.56¢ 0.407a 7.51b 0.280a
5,000 7.55¢ 0.413a 7.46b 0.330a
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FrFvHA, BTEBICEREIT) CERXVREPEF CRES NS, BELSKICBV
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A OTIMTHE TS 2EEIH - o, BREH FIcB Y 35 v 7 v+ A DEKEIZKCHEH
EIMNT 5 L L0 FRICHIL, BIcKCHKAB0,0005FRX TR LT, ERMX D15
L ETHML 7. £/ 7 OEAEE b KCHKAS0,000f5FHIRX THRA & 2 - fo b8, KCHEH
LOOOERRX CRABRBEZREIAD SNEh - GBESHR) .

F 8Kk BROFERUK CHANRMIC L E~OHE (M LIRAKEgm, #H) 96.5.135%

HEROFM " "

K CHEE 0 50,000 1,000 0 50,000 1,000
Fryyy4 126.4c° 128.6¢ 126.6¢ 160.7b 239.3a 221.2a
¥379H87  304c 36.7¢c 40.1¢ 108.6b 130.0a 103.7b
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6. KCHEAIGRMC X 2158k opH ~EC
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BIRXK KCHEARIIT & 5pH & ECORERZAL  #EhEym

KCHEH| PEiE) 3,5 39 313 319
b HREE Ef  pH ECds/m)  pH ECWs/m) pH ECWs/m)  pH EC@ds/m)
0 B 7.27 1.428 7.23 1.422 7.22 1.434 6.89 1.436
i piii3 7.10 1.424 7.32 1.405 7.37 1.400 7.37 1.308
E=1 10,000 <] 7.08 1.434 7.32 1.417 7.36 1.438 7.10 1.308
Eii3 7.07 1.432 - 7.33 1.411 7.39 1.415 7.46 1.402
1,000 E=) 7.38 1.462 7.68 1.459 7.78 1.463 7.54 1.301
Fiit 6.88 1.457 7.51 1.486 7.66 1.493 7.79 1.403
0 =1 7.30 0.161 7.88 0.161 8.09 0.159 8.24 0.152
Fiiia 7.19 0.154 7.79 0.151 8.01 0.148 8.02 0.153
4 10,000 £= 7.49 0.166 7.75 0.170 7.91.0.173 7.90 0.173
#® 7.47 0.156 7.70 0.150 7.84 0.152 7.92 0.161
1,000 A 7.57 0.229 7.73 0.231 8.08 0.231 7.83 0.227
L 7.28 0.234 7.65 0.233 7.80 0.237 7.87 0.226
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