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Abstract

This study aims to clarify the redox potential and the removal of soluble elements (iron,
manganese, potassium, calcium) in a stratified paddy field using a large lysimeter (length 15m)
with an open system percolation in the subsoil.

As a result, plow layer and plowsole layer became the closed system percolation for the whole
year. At every investigated point (2.5m, 5.0m, 10.0m and 15.0m) from the atmosphere (edge of
the lysimeter), both layers became reduction layers. Subsoil became the open system percolation
and oxidation layer at every point.

Four elements in downward water were detected in plow layer and plowsole at every point for
the whole year. Iron element and manganese element weren’t detected in downward water of the
subsoil at every point for the whole year.

Potassium element and calcium element were detected at every point for the whole year and
their concentrations in subsoil tend to be higher in the plow layer and plowsol. The concentra-
tions of the four elements in the downward water increased in summer and decreased in winter.
When the experiment finished, we found iron and manganese illuvial horizon in the upper subsoil.
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Fig. 1 The outline of experiment device
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Table 1 Physical and chemical properties of samples

BEEE g o
Mg/m?*) (EEHE)  Ca0

SRR (g/kg)

&% @&xvAv HEYSER

bl MgO K;O (g/kg) (kg/kg)
Bt 2.20 SL 4.22 0.33 0.18 - 0.18 78.0 0.77 0.15
e 2.67 — 0.60 0.18 0.04 0.09 29.2 0.47 0.00
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DR B FIREE R (HERSUEEREE SR
1970) THIE L7, BHRYISHEER, E/ v ofgik (&
B %, 1982) TR, Lo bEEidR-1 1
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B, HERCHBKELHETHIEL o %7z, EBR
THRiClE, BBEHOS Fe RU4E Mn OBENE L ER
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B ED AW, BETREEKD Fe, Mn R U Ca D4
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—15cm K DEVETH - 7, Fhilk, BMBLBHR
#EfE &R S i, FEIREOMRIE, 5.0m BIFEHLS, 10.0
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KLto 2O DOMOETL, B ek KRS, 1998a)
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IFEERBANG: 2 » AMOBIER ICES W TRET Lt b
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4.2 FEtELEL (Eh) OBEE(L

25m MEHEOET - T8 (-2 BIR) &, EEREG
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L, 4 HE» S 0mV Ll FoEE/RTEILEE L - 1,
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ANich, FOL D UEEIHES NI - Fo 1996 4F
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RN, BICERAR VL BESOEIEO Eh OfEH L
HALBOWEEHHERE LTS (B2 KS, 1998c),
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ASBHRENT, IhE TOMRER (HaAR, 1994)
LG LB BROBEEL 75 - 7o, —Jf, HEEKkPD
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Offi (20~100mg/L) &, FH»oEHLIzbDEER
5B, 1ARUTIHEVLSEKELIC S Fe SiETH L
TWiz, JOHEE, KEIIC & EEERIEREE L
Fe ##irfbs ¥ C L EHRSE 5, HIBTIESA
RO 6 HIHBEN EF Lih, 7~9 HD 3 » Bz
BETRL7, COBENMINIISROBETH b, 10 Hicid
EXHOLEL, TOBRMEOETFEMETELS I
BMMET L/

EIET & EEMENIZN 1 il LTwizd, 8 H
ERIED BT ($9140mg/L) i hic, L L C
DS 12 HicEd » TREIKT T 2HEETH - 72,
ORI, 10CFOEBEPEVAE S ThhoE
Fe QAN H B T EMMEES NIz, O Feld, OB
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Fig. 3 Concentation of iron element in downward water
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b 2SI BEERET A TREEERE L T 3,

5.0 m HIERL A O, 313 2.5 m HIEHS & FERE
TENTH - 72,

10.0m s, 8 1BoEIERMNCI ET
BnL, CoRETRAE (K 190mg/L) 2RI, %
DRIZEBESBRAITET L, LrL, 12 HOEET S
ZOEEIZ 100 mg/L icit <, 2.5 B 5.0m AlEHS &
D2 DEENE -t HUEH SBEL T
b BN, BNEREEEYENRRYE—T Fe 2 8T(Ld 5
WAYEHSENEI Y, 0L S BT OMESRE L
feboEHERlE N B,

15.0 m AFERLADOMER, 2Fic, o 3 RE R &
DIRENELCEL B »7e AT S 50mg/L FKifioD
BETHDZ, B - IBICBT2EEReAE 107
BN, NMHERC 12 itz 0BEE42 KN+ 51
&4 -t 10.0m M of 15.0 m BIGEHSH O % BT,
WENDHERLE IR BWTS, o E0FEETHE
Fe OHMIF LA LD SN - T,

Pllo#RLy, §1 - HED Fe lZHIEHAIC XD
FOEICETZH B LD, BTFEEKIIC T EIFR
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EHHES TS L EMAERSETED Stz B
TR, EOMERS S AT Fe OBRHIZIELALED

Y O
7o

4.4 BFRERPO<H Y (Mn) BE

4 HTER S OEARE T 21513, 150m RIEHE %
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NAEREDHEBEUL T,

Bl LFicEEEORENED Likliah

25m, 5.0m KR 100 m WEHLOET - TED Mn
BEEE, 4 AEE I FERERSED S h, i 11

ART 12 Jicidz 0 BEOETHHEREE NI, Thi
XL, 15.0m AlEHSEOHE ] - TEOEEE, fho 3H
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HEMn OBHAIE EA LB SR - T,

DT ELD, BBERICHIE L 30 a Xl o7k H e
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DEVZIHETH 5,

5.0m REHISOE 1 EofEld, 2.5 m AEMA & H
LicbD et -1, BUEOEER, 6 Ad 5 9 A OHAR
Tl 10~14mg/L &7 -7z, FEMBOMIE, 25m AE
His S FEAM L/ BBERITH - 72,

10.0 m AIEHS KO 150 m MIEHIALE T - BRI
HE D T & B AING B HEA & 75 5 foe T DH
[l o TR S EFAPL L Tz, FEMEH 10 mg/L
PibogoEaRe &b, fhoflEH & ERcEED
Y S
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Lo EREGNEN, FUBLYEVIEEICLZHEE
T U oo #5129 AL Z o A IR ERS S s,
50m, 10.0m K& U 150 m AEHSEDEE, HE1~ME
= CRAQL L A En (R & #8445 200 mg/L ShiT %
TR MARVTEL BN O EEL N, e, B
ELTABICEVENRI SN s 0 RASEROBETSH
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Ca%EM,WOmﬁuiuvf;FeEW&wmf*ﬁ
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FEEMA T R Fe OFRBEAT~5 & (1996 4214 F & AH
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Table 2 Concentrations of iron and manganese element in soil over the experiment

. EMs 1m Hist Am Hish 8m Hiz 14'm Highi

& #% \\\\\\ & H|igvrvFv e B EvvAy |4 Bl evriy |2 BlevuAay
$E1E (0-10cm) 75.4 0.60 66.1 0.52 53.3 0.55 79.7 0.56
H T (10-20cm) 52.9 0.55 49.2 0.51 40.5 0.53 42.9 0.52
BRI (20-21cm) | 122.8 3.55 71.1 2.84 131.3 2.40 93.3 1.30
Eﬁ L # (21-30cm) | 38.3 0.48 46.0 1.03 28.4 0.61 34.2 0.53
" T # (30-40cm) | 39.9 0.55 31.0 0.40 35.3 0.71 20.6 0.38

FHARED I m~14m HigE &1, ASBARKHED © OFERETH 5,

() AOEFIRIXHTH 2,

&M, AIRTERRICHET S hi, & Fe O, BT -
OB T3 40~80 g/kg, & MJEO BRI TIE 70~130
g/kg, FHURBOBERMLATIE 20~40g/kg L78-
F7o Mn OEEZ, 51 - IETIE050g/kg, BMED
LRI T 1~35g/kg, HUBOEREHMIUATE
0.40~0.70g/kg Th » 7 (K2 B, KZBIHED 5
DVTNOHETHHEMBOEREED Fe & U Mn O
2, FIBOHER DIV HA~EL EDE & 15 - 72,
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7o

5 F & 0B

AKAE T, Oh2BERERE T H 2 AEKH O
FEEA AT 2 HE (B 150m) %% - HEL, <
OEEAZAWT, KIOBE S hldlE cof{LELER
R OEEIEE (Fe, Mn, K, Ca) #7THH¢ 5 2 & 23H
oo HREKMIZBERAGREEE L, Ll BA~DBRIEAK
SESTID & DHICPRIE L 7o 4T, F /oM TR
BAa L

ZOFEE, EKEHOE 1B (18 MUHITE (R
FRE) ZETRASIEE T, NKFAE (BRI
M5 25m, 50m, 10.0m & 150m OKRITEHE TR
TFBITE & 785 T EpiERR S e, BB (L8 &,
150 m Hlifi & TEWRTHZETRILBEZIEZRT 5
ZEMBISINET T,

(BT @ g/kg)

T iREKh O Fe B Mn (3, 4SSOV R
ORETHHE T « METRINEN, ZOBEZENICE
< ORHICIE T ¢ 2 BEILTs RS L, UL,
FTMETIE Fe U Mn OMHBBELE ORIEHE TS
HDONE Mo, CHOTIELD, KAEEEN 15m
Kifichic W RS h 2 2 DS hIcHEES N, #
BE TSI, FgoXmciFto Fe 0 BN EIR
Khobe 3 bl s, KRUCad Fe LU
Mn &[EIC BEHIEENED SN, FOEERTEIE
CEE AERTH » 7o, KINOYHEEEER, KFHEIC
LEEA I b0 cEEAE 4 &0 ERENHH
ShEisot,

Sk, FEESZ 2BE&O Fe, Mn 75 & DEELH)
ROAZEE (B BLRR ofhsicov TRy
L1z,
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