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Abstract

We investigated the influence of the percolation pattern on the removal of soluble elements and rice
plant under inundation during the cultivation with models of strati-fied layers of cadmium polluted
paddy fields. At that models, plow layer and plowsole consisted of cadmium polluted soil but gravel
filled subsoil is not polluted. These models had different percolation pattern in the plowsole and
subsoil. In the closed system model, every layer had water flow in a closed system while the open
system model had water flow in an open system in plosole and subsoil over the groundwater.

The following results were obtained. At low groundwater levels, plow sole and subsoil over
the groundwater had water flow an open system and hence oxidized layers. On the contrary, at
high groundwater level, every layer had water flow in a closed system and hence reduced layers.
The electrical conductivity values of water flow in a closed system were larger than those in
water flow in an open system. In the same way, concentrations of iron, calcium and manganese
in water flow in a closed system became larger than those in water flow in an open system. Plant
height, number of stems and dry matter weight of rice plants under the closed system model are
larger than those of open system model. But no significant difference is recognizedwhile consid-
ering leaf age and heading. The total weight of grains and filled grain ratio of rice plants under
closed system treatment were better than those in open system. The root elongation depth of
plants under both the models were about 60cm. Cadmium concentration in the brown rice of
plants grown under open system models are about ten times higher than that of plants grown
under closed system.

The above results made it clear that under inundation conditions during the cultivation period,
the removal of the soluble elements, concentration of cadmium in brownrice, growth and yield of

rice plant were affected by the percolation patterns.
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ZDY, TKBEOH NIy LAEEN 1mgkg VL ED
bODFEHTH A EIEESNTVS, L LTI
COENETELEVH G H BH (FH, 1975), B
IKEEB D & — 5= (2002) T3, pH FH b L O HifE
AR E RIS YR I & LTS T
Bo WDAMHPESE & LCld, &EciREER 7 v h ) il co
HEI Y AOREENEZ SN TS (B, 1997, 5
1993)o HITTIE, TR bAEL, (KIRE TR OES
BEGRETZZ 774 ML AFA T —v 3 VICKBHE
biFHaINTWS (£5, 2000, LirL, CELTH K
1Y LA EKREICHIA 20K & LRI N T, T
DEFEI 20cm~30cm (flikiZA, 1977, &HE, 1997,
EJE, 2001) MZMEENTVWD, TOEELRIPHTHRIC
L BHGYKHOHEERIZAHE TEESNTE TV 5,

Lo L, % FAO/WHO &RIERHIEZES GEF
a=Fy 7 AFEL) F, 1996 IR (R O F 3
v AL FUEEE 0.1 ppm LT AREREL, HATH
IhFCToREMBORELIIHEHLNATHS (KR,
2004), TN FE TOHEGKDELENM 1 ppm A3 K I 0.2
ppm ~NEH SN2, #98 /7 ha DEGYKHENENT
MahTcwd (H, 2003, 25 LAaEROL &, ERE
LD PR T2 EIP) K HE O BEAT ARG S T
W5 (BB, 2004),

INETH, BERTEEN30cm EEVIEA, it
O—FHHT EREITE D, BILTIHTEVEE IR LIRRE
D, HERHAKERRE AR L CH TE, S5O Cd Ok
NDH 0 BEGKDIENS ZOTREBESN TV
(TR IZA, 197D T E TORERIF, F v MG
2 EERSthLy (Jiangou et al. 2003) <, B H 1 53
B b MEoBLE CIREEO EEM 3 Hailiks nd, &'
FTIEDADEE SN T W7, VRO 7K HW T 2k
Wi, [E—WrmmicskoEiiEs 2 B EE R s 258
Nd b, TOEBERE, ko oHERE NIicE

il

LTHBY, BRORL LS NS (xR - /N,
1996), F7z, —MEIC/KFIRIZ 40~50 cm £ THIET
B, TOTELVEZB0E, HHHEAKSH N Thix
BIELCTH, TEXBILBELIEARBN FIYvLDK
KkNoLEHoBRESTHSN S, Fi, 24K
(1999) B LU/ - e &K (2004) 1Tk D, T XKEB
LU tER, REMOMEIC LY, BRESLY,
g & 152 EEMFHSNTVWE, TOTE LD,
TP HDH K I o 2DWINDIEE SN,

AFEOEHIIE, TNETH NI v AHELKHTEN
INTE RS R BT E OB TED X H 13
WBAZT 0P ERGTT 5T & & Lic, BRI
75T EAEVKEO E F L EERLL, WK Z
Fil7eo CORMEFTRZRRE LT, (EREL O TEOR
BN 2 G50 EHRE, MOEFTNES L UOH K
IV LRI ED XS B L b1 6T A RH L1,
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Table 1 The composition of soil layers and
the percolation pattern
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Table 2 Physical and chemical properties of samples

mEmEEH =EhE 4 2% KO CaO MgO Na,O T-N TP Cd FERMEE=R
g}t*;l, * * * * * * * * (%)
Rt 2.453 L 2,820 311 2,909 496 114 4,020 1,514 3.39 9.4
i 2.681 — 2,223 58 540 150 18 — — 0.05 0.0
T EBR RSN T L B, *1d mg/fit 1kg Z/Rd, B (mm) 32-4.75 TH %,
=-3 fEkokE
Table 3 Water quality using the experiment
IHH DO EC Fe K Na Ca Mg T-N T-P
TE T8 mg/L (mS/m) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
ol 6.6 16.1 8.3 0.17 0.00> 4.06 20.06 8.45 3.07 0.62  0.02
EEIRE (%) 13.4 5.1 20.1 97.9 70.6 6.7 36.6 25.2 68.5 82.0
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Fig. 1 Distribution of hydraulic head profile, pH, Eh, DO and EC on stratified paddy field with

polluted soil of cadmium
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Fig. 2 Concentration of Fe, K, Ca and Mg elements in downward water in these model columns
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Table 4 Growth and yield of the rice plant using the experiment
MfEz 'L E 274 W IR BEE TEEL e (g/#) RZ% N v 1A=}

£ (em) CK/BBH (G5 (H) (g/th)  CR/BR) R ARRFEH (2)

- A 94.6 23.5 14.0 64.0 32.1 18.0 12.9 1.2 20.3
EL )

B 95.0 21.0 14.0 64.5 32.3 16.5 10.4 1.1 19.8

52 @ C 106.8 24.0 14.0 63.5 36.8 21.5 21.2 1.3 20.2

D 109.2 24.5 14.0 64.5 41.1 22.5 33.2 1.9 20.0

A~D M FEOMEIF 2 FROFIIHETH 5, TEMIFHHOETH 5, HFI MR R O i B

TH b,

®-5 ZRthoh F Iy aEER
Table 5 Cadmium concentration in the brown rice
FfG=EMNE  PASREMNE
0.167 0.018

&fa& (mg/kg)
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