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Effects of Soil Texture, Irrigation System, and Soil Ameliorators on the Cadmium
Adsorption in Soil and Uptake in Rice Plant
Goo-Bok Jung’, Kyu-Sik Kim, Jong-Sik Lee, and Scon-Tk Kwon (Nationa! Institute of Agricultural Science and Technology, RDA,

Suwon 441-707, Korea, E-mail: gbjung @rda gokr)

ABSTRACT : This study was conducted to investigate the adsorptive characteristics with cadmium in different levels of
organic matter and lime in soil. And in order to identify the effect of soil ameliorators on cadmium uptake in rice
plants, compost and lime were treated. Plants were grown at two soil textures(sandy loam and clay loam) with irrigation
water containing 0.01 mg L’ of cadmium and treatments of two irrigation systems(intermittent irrigation and continuous
submersion). The adsorption capacity of cadmium by soil was increased in proportion to initial concentration of solution,
and it was higher at clay soil compared to loamy soil. The adsorption rate of cadmium by soil was increased with
increasing the concentration of organic matter and lime in soil, highly increased at the both organic matter and lime
treatment. Soil pH was negatively correlated with the cadmium contents of the both shoot and brown rice while Eh was
positively correlated with those. In the harvest season, cadmium contents in the both leaves and brown rice were lower in
the clay soil plots than sandy soil plots, and the continuous submersion plots were lower than intermittent irrigation plots.
Cadmium uptake was highly reduced at the compost and lime mixture plot compared to other treatments among the
continuous submersion plots. The cadmium content of shoot was positively correlated with that of brown rice in the

harvest season.
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Table 1. Physico-chemical properties of soils used

Tocine pH OM AvPOs AvSi0, CEC Clay Cd T-Cd

(1:5) g kg') -~(mg kg")— (omol' kg') (g kg") ~(mg kg')~
SLY 50 9 110 103 9.1 104 0.083 043
L 54 2 110 103 s 2 - -
CLY 52 19 24 240 204 345 0090 057
c 51 9 36 493 203 483

* Extracted with 0.IN-HCI solution
> Soil used pot experiment

Table 2. Chemical properties of compost used pot experiment
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(15) @m') ——@gkg)—  ~—(mg kg')—
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Table 3. Adsorption capacity of cadmium with soil texture and
concentration of cadmium in treated solution
(Unit : g g")
Loam  Clay loam  Clay

Cd concentration Sandy loam

0.1 mg L' 0993(99.3)° 0.999(999) 0.997(%9.7) 0.999(99.9)
10mg L' 972972) 993(99.3) 991(%.1) 9.93(99.3)
50mg L' 4597(91.9) 47.35(94.7) 47.24(94.5) 48.34(96.7)
100 mg L' 89.23(89.2) 90.54(90.5) 89.91(89.9) 93.22(932)

* Adsorption rate(%) of cadmium according to initial concentration
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Fig. 1. Changes in soil pH with different organic matter and lime.
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Sandy loam

Table 4. Correlation coefficient between soil pH, Eh at different
sampling date and cadmium content in shoot, brown rice
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Fig. 2. Adsorption rate of cadmium with different organic matter and 2
lime. 215
E
, £
29 FIEg Oj¥da FLUy £ 10
EENYE $E9 ATE 4 APUE FHM) A8 S .
ASE R AYEE e 43, ENE B8 EE ¥E X S

# ¥ =g d WARSE 9 AU B BUIE 2%
of @St WE Astgch W o)PF 76U R BY EF
pH % EhE %3¢ 23 £34F 49 ¥ 8v39 s=goF
7o) fAe E 49 2l o|YF YA AIGE R AUYE B
¥ EY pHe 29 9 8039 S=gd3s Fof 4#e 89
I Ehshe A9 A8E HAT olYF BYUAE HY RAMG &
AE RAT 99 AT ABES AFENA ozt sjole
lout ESF pHrb Asdtel AEM2 72§ oldAol Ags
T =EYNA fUHE 245 ERU Sl &30 371
o] AUjHoE $EHRY olge RolAtn & B3
EEL 5 1=4

zp N $8F 49 ¢ Q3 =BYRe $NY 2
e 29 33 2o AR 2 839 AZERFS AYERG
Aoeod B e HYT 3840M AE Zheurso)
qEted AYE AepSM A 686%, @rl 85%9 H=H
F4 AREHE YT Ad €Y 2 A9 A=F &5 7
ZETE 38 2<EHY FH<AY FE<E A HET £02

0.25

0.20

015 F

010

Cd content(mg/kg)

0.05

Inter, 1. Cont. |

Inter. I. Cont. I.

sandy loam Clay loam

Fig. 3. Cadmium content in shoot and brown rice at the harvest
stage.
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Fig. 4. Relationships between the cadmium content in shoot and soil
pH at the harvest stage.
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