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The Effect of Soil Dressing to Peaty
Paddy Field on Supplyment of Silicic Acid

Tetsuji Yanagihara
Hokkaido Central Agric. Exp. Stn.

Summary

The effects of soil dressing on the silicic acid supplying capacity of paddy field soil were invesitigated,and

the results of invesitigation were summarized as follows.

1.
2.

Available silicic acid content of soil for dressing was very high compared to that of paddy field soil.
Elution patterns following the change of pH of extraction buffer and extraction capacity are different
for soil for dressing and paddy field soil. This result suggest the difference in the forms of

supplying source.

. From the quantitative ratio of silicic acid and alumina which is eluted simultaneously, the form of

supply source was assumed to be aluminosilicate, and results of calculation were as follows.
Si0:(Al,0;) 1.5 for paddy field soil and SiO,(Al,Os)es for soil for dressing.

. Effect of supplying silicic acid by soil dressing was large in test cultivation of paddy rice and

amount of absorption of silicic acid was so large as 2—5 times compared to the plot without soil
dressing.

. Easy solble silicic acid which is contained in soil for dressing is estimated to be migrated and

accumlated in soil layer in soil excavation site.

. Based on the results of invesitigation of paddy field site, effect of silicic acid by soil dressing

showed decrease following the passage of year, and its years of lasting was supposed to be about 10

years.
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2. BB &

1) ZX# B L OKBELED 7 1 BEHAR

BRI A BOBHEERCAVLELBERIRITRL
foAkEfEL (BRES A NBELTTZI4127) 5
B, THYBORLEIEIM4RTH S,

+ S0 A BoRBR TR D~ODTES
B\t r1BOERBRI=Y 7FvEFCLARAETLL
DER L (FRESEERSE, 1957)

(TR A% BARREEDE (LEEESTT - WE
#, 1986) A L7,

(2pHP 7 1 BEs AR : pH4,5,6, TIC % L EEER -
MOy AEERE Y, 0CTOBRKBFT5RRERE >
BEREAAL, T1BEERL,

IR £ B AR « & HECIEREYE Y ER
MRS ApH3.5v 2 YERT t U v AARETR (InE -
eRE, 1977) \OTHARE Y A BBk D — > T HpH4.0
B b U v AEEW (SR - FH, 1958) BRUK%E
FRFERTHEL © 61275 & Hcinz40C T 1 BREHE
%L, PBEBOrABEBIVOTAHI=y ARERLL,
7 =y ADREIR HIIZ-8000 R E FRNEE %
AV, BEF LB cfTote <=2 72 (B
STHACEEERAN T — 24, 1987) RtV ¥R 80T,
60%, JK1L ; 800°C.30%), E-TF4L;2000C, 108, *+
Yy7y—HA; 7ALY, 100ml/min. DFHTE -
o
(OEFRERER : 7 22 REBCREZLEKE L 10
OEETED, 40T T 1AMEEE, BOSECI) L
BREED A MY ER L, HWBKFI3BCT1 AR
REFOKE N AROBIERE DR LT

2) KRS RE

19874 2 F i MIBFREWIBRMBAKE (FRRE)
(No.Di2@EEH0E LM (No.6; L#SLE L UNo.7%
BLIC) 2%+ L, AEEHHAMERERABRELER LI,
ZL B F R F 100, 200% L 08300m®/10ad 3 BtfE

(Z+BE LTIO0, 20, 30cm) & LEELXKBEERR
E Ll

REEIT19875E TE U bh ], 1988~1990% (W & O
0], 19904 %5 53971 A Lz,

3) BliRE

1980 £IHTFIF T, BLHRBEBFEHN 0 ~225%
TOHORIDH|FIAKEI0, T2 BEL, BHBHARRD 7
A RIS & % 45 DFEREH DBIFRIC DWW THRE LT,
BELEARE, B—0XB0Br50ELRThRT
B0, EXBIZER—(50m*/102) TH 5,

F—-1 H#RAKBLEBIOELH
Table. 1 Properties of soils
HE N R A + B +#% pH
" 1 ERRWERE EELERE HC 5.8
m 2 ERRWLERA 754+ SiC 5.2
. 3 JENEE 754+ CL 6.0
+ ¢ (7SN L Z+ERE CL 5.7
5 baik: 350! Z+RKRE LiC 5.1
% 6 ES=hi] 230 HEL SL 5.1
il 7 EIRTTERRE B+ LiC 5.4
o 8 EHETELE HEL LiC 5.9
9 MFIETE bx baY e CL 5.3

3. RBRERGLUER
1) BEMBIOKEELFOr 1 BERL L UHEBH
TR
K2 HRALEOTRES A BB L UpHDBH 7
ABBET L. KEFELOWREYyY 1 BERIE, X
FTRREB IOV 54 LAATEL, FLEhERLE
KATETEZEAL LD 2R E N> (&KBELR
¥ ¥3498.5mg/100g) DX LT, FLHi217.0~33.4
mg/100g (F#925.2mg/100g) SFEBIMIE L, ELH
BEBOWBEBYrABEEATHWAZEEZRL TV,
ALK, YABRBHEELRFLIBRHT S DEpH
MOy ABEHELRE Lz, MEEE S IKpHAT A
AEONTHREE EMTIEAIBRTH- LA, ©
FThOPpHTLE LN Oy 1 BEHBIKBELEI DS
Pote ZhiZ, 4R - EFHABILLEE, FEhD
A BOWEBHERSilicate TypeTH 5 Z & 2TF T D
DTH-to UL, KBIELEELHOPHOEL
2354 BERHBEOT{LE BT 5 &, WhinRLA

F—2 Mgﬁigﬁﬁﬁiﬁ’f A8 L UpHABH T A

2 Available silicic acid content of soils
and elution patterns following the change
of pH

WmE No TWlEE pHRBHY /8B (me/100g) pH7/pH4
rAB 4 5 6 7 (%)

Table.

1 5.7 10.9 7.9 3.1 1.0 9.2
*x 2 6.7 5.8 5.4 2.3 0.6 10.3
H 3 7.8 13.5 6.2 3.8 1.4 10.4
£ 4 12.1 18.4 9.2 4.5 1.7 9.2
+ 5 10.1 6.7 4.2 3.5 1.2 17.9

F5 8.5 11.1 6.6 3.4 1.2 11.4

6 33.4 20.5 20.1 16.3 14.2  69.3
% 7 23.2 22.4 19.8 12.0 9.9 44.2
+ 8 27.0 26.7 23.2 15.8 12.9  48.3
#o9 17.0 14.8 13.0 6.5 4.4  29.7

FH 25.2 21.1 19.0 12.7 10.4 47.9
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Table. 3 Silicic acid content eluted by some
extracting solvents

#wE N 74 BEHE(ng/100g) BHEE %)
X KB vavE K EE

1 5.7 18.6 105.5 5.4 17.6

* 2 6.7 13.9 97.4 6.9 14.3
H 3 7.8  27.7 105.7 7.4  26.2
£ 4 12.1  29.6 146.3 8.3  20.2
+ 5 10.1 17.6 125.8 8.0 14.0
E 85 21.5 116.1 7.2 18.5

6 33.4 51.5 227.5 14.7 22.6

& 7 23.2  39.6 173.9 13.3 22.8
+ 8 27.0 52.3 172.7 156  30.3
B9 17.0 31.8 134.4 12.6  23.7
SE¥y 25.2 43.8  177.1 14.1 24.8

Zobhic, Thbb, KEELTEpHNPHIZR S
CRVWABCEHENEA L, pHTTOBHE I pH4T
DEHED1~28BETHIOENL, BXHTIEE
OB MDD BT, pHITH 3~ T7E DBEHENRRE
»bhi,

TOXHET, XS0 A BEHIE, KBEFLI
HELTENEVOA TR, pHOE{LEHTHE
HMAEZ—V L REBIEND, MEOTEE, (BIZE
DBEMEIRVCEDD EE LD, £ THENOR
RABEYACTEET Ay (BENEL, TOERY

F3wWmrRL

pH3.5v = vEMEATE r A B3, JEREES D7 1B
LEZLR, BEOKBRETCTRLLESL 71 BOE
EBRRLTWS, ¥z, BBERLOKTED Y 1B
BRIy BEEOEFTHY, v vBETNBESCEE
h3tE2bNh5, WTROESTH 7 A BEHEITK
BfEL E 0 EEHMOTHREh ot Lnd, Ya v
AHEES T 3EEEE S & OOKTEES O LR CHE
TR EERIHOITRBZ ED D, FEHFOr 1B
KEELTOr A B HE L TEREWIZTTREL,
L SEEOESORENBCZEMRHALRERD, T
1 BRBENBEOFERRCEVCYE D EERDR -
AR - HM(1958) i3, HEFOT A BGFEWEIES
CTNIFERELEUBTHLLHEEL TS, £
T, ABETLrABOKERRBE T/ rABEL
REL, BHERIOBOLNLTAI=VLDENDLE
DERRDHE R AL T, £DER, KEFLTIESIO:
(AL, O3)12TH B DX LT, K AH13Si02 (Al Os)os
CHEXNT, ZDOZEnD, BEEHFor A BERY
BRKAELCHEB L THIEL T M1BLBEATWSZ
ERTREER, BAMRBEESr A BCEL—D20ER
CHEEE N,

wio, R LEELH P ZD LS nBBEET A BE
BRSZVERYMA 0L, ERAFREL3 »HOLRY
B (R1OEHOBLIHMELRELD) TRUEIECR
BAERL, pH, T®EEERSIUVTHRES 1BOL

K—4 IMOBTORMIYT A B HESR

Table. 4 Content of silicic acid and bases in layer at soil excavation site

A 44 R THEEE

T o BA & % (cm) % pH A Bt 20 MgO %.0
Fhx—1 0 —20 o 5.1 17.7 135 22 17
-2 20—100 5.8 36.2 220 112 7

-3 10054 F 6.4 46.7 316 129 6
XHERN1L -1 0—25 % 6.5 21.9 316 163 9
-2 25—170 6.7 28.3 248 145 7

-3 70—120 BREBAED 6.6 35.7 316 189 9

—4 120—170 ” 6.2 59.3 329 200 10

-5 1700 F 6.2 45.4 242 140 7
*HEH2 -1 0—20 H F 5.5 8.8 27 15 7
-2 20—50 5.6 17.9 128 97 12

-3 50—80 5.6 37.0 174 114 13

— 4 80110 5.7 33.4 253 154 17

-5 110—140 BREEAED 5.8 38.6 380 229 16

-6 1400 F ” 5.7 44.1 208 116 15

*: (mg./100g)
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Fig. 1 The change of extracted content of silicic acid by continious incubation
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KEEELL, KOy A BRIROELZRE L,
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Fig. 2 The change of silicic acid concentration
in soil solution
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Table. 5 The change of silicic acid content of
rice shoot by years

ELR| 18 ELH ZESABREEFER®D)

(cm) F 1No | 1987 | 1988 | 1989 | 1990 |44 F¥Y
0 — - | 5.6 { 3.8 ] 3.8 | 4.9 4.5
10 SL 6 [14.1{12.411.710.2} 12.1
10 | LiC 7 |13.6|11.010.7{ 9.5 | 11.2
20 SL 6 |16.8]|14.4(13.9|12.7{ 14.5
20 | LiC 7 |15.5[12.7|13.812.1| 13.5
30 SL 6 |18.3|15.5|16.1)13.7| 15.9
30 | LiC 7 117.2|13.9[15.2112.8] 14.8
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Fig. 3 The relationsip of available silicic acid
content and years from soil dressing
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Fig. 4 The relationsip of silicic acid uptake by
rice and years from soil dressing
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