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Behaviors of Arsenic in Paddy Soils and Effects of
Absorbed Arsenic on Physiological and Ecological
Characteristics of Rice Plant

M. Effect of Water Management on As Uptake and the Growth of Rice Plant
at As Added Soil

Min Hyo Lee**, Soo Kil H, Lim*

Abstract

A pot experiment was conducted to find out the effect of water management on the growth
and uptake of arsenic and inorganic nutrients of rice plant at As added soil.

The arsenic were added to soil at the levels of As 0, 10, 50, 100 and 150 ppm, respectively.
Water management was done with two ways: intermittent irrigation from ten days after
transplanting, and continuous submersion until harvest.

Higher soil As levels increased As content in plant but reduced growth rate. Aresenic content
in plant was considerably reduced with intermittent irrigation compared to continuous submersion.
Rice growth showed also same trend.

With increasing As levels in soil, N content in plant was increased but P, K, Ca, Mg, SiO,,
Fe and Mn content in plant were tend to be decreased. These inorganic nutrients in plant were
also much absorbed in continuous submersion compared to intermittent irrigation.

Soil pH was slightly increased with increasing As levels in soil while soil Eh has no relatio-
nship with soil As levels. On the other hand, soil pH was higher in the treatment of continuous
submersion than that of intermittent irrigation but soil Eh showed reverse trend.

With increasing As levels in soil, water soluble-As and Ca-As fractions in soil tend to be
increased with continuous submersion, but these fractions has no tendency with intermittant
irrigation.
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characteristics of soil used

Exch. cations (me/100g)

pH o.M CEC av. P,0;
(1 5H.0) (%) (me/100g) (ppm) K G Mg Texture
5.7 2.1 10.7 71 0.28 3.9 1.4 Loamr
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Table 2. Arsenic contents in the shoots and the roots of rice plants with different As levels
and water managements at 45 days after transplanting

(unit: ppm)

As treatment

Intermittent irrigation

Continuous submersion

(ppm)

Shoot Root Shoot Root

0 0.17 17.9 0.19 12.6
10 116 23.4 2. 86 170.4
50 2.83 94.9 6. 84 700.1
100 6.64 170.4 16.9 958. 6
150 5.13 375.7 14.9 1038.8
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Fig. 1. Changes of relative dry matter production rate with different soil As levels
and water managements at 45 days transplanting
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Table 3. Inorganic nutrient contents in shoots and roots of rice plant with different Soil As
levels and water managements at 45 days after transplanting

N P

K Ca Mg Si0, Fe Mn

As ftreat.
Water manag. Plant organ
(v/2) 2 ppm

Intermittent Shoot 0 1. 09 0.25 2.50 0.21 0.22 2.73 307.7 1184.2
irrigation 10 1.04 0.23 2.42 0. 23 0.21 2.68 276.5 1118.4
50 1.07 0.23 2.41 0.20 0.20 2,76 370.6 994. 2
100 1.18 0.23 2.30 0.16 0.19 2,92 435.3 712.0
150 1.25 0.20 2.38 0.16 0.19 2.56 288. 3 707.8
Root 0 0.76 0.17 1.50 0.12 0.19 6. 80 5354 475.2

10 0.64 0.18 1. 26 0.19 0.18 6.05 4935 492

50 0.75 0.15 1.26 0.07 0.18 11.6 4516 413

100 0.82 0.15 1.11 0.05 0.17 11.0 4612 380

150 0. 88 0.16 1.12 0.05 0.15 12.0 4419 390

Continous Shoot 0 1.18 0.30 2.53 0.24 0.24 3.56 494 1703

Submersion 10 1.27 0.29 2.52 0.27 0.24 3.41 454, 2 1538

50 1. 36 0.25 2.40 0.24 0.24 3.25 405.9 1111
100 1.38 0.23 2.61 0.22 0.22 3.10 552.9 1169.6
150 1.44 0.20 2.36 0.22 0.21 2.61 447.1 804. 1

Root 0 0.60 0.22 1.14 0.09 0.17 26.14 13064 504

10 0.58 0.23 1.25 0.07 0.19 25.12 12581 425

50 0. 80 0.22 0.93 0.14 0.16 12.08 16451 586

100 0.81 0.21 0.68 0.12 0.09 10.1 9355 420

150 0.82 0.21 0.67 0.16 0.10 9.0 12839 542

Above results mean average of 3 replications.
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Table 4. Redox potential and pH in soil with diffe-
rent water managements and soil As 45
days after transplanting

= Intermittent Continuous
As treatment irrigation Submersion
{(ppm) Eh pH Eh pH

0 460 6. 30 - 20 6. 80

10 410 6.32 —20 6.87

50 420 6.45 -30 6. 89

100 500 6.52 -35 6.92

150 425 6. 60 —30 6. 97
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Fig. 2. Distribution of As fractions of soil with different As levels and water managements
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