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

V. Effect of arsenic added to soil on ecological characteristies of the rice plant
Min Hyo Lee**, Soo Kil H. Lim*, Young Dae Park** and Suk Hee Lee***

Abstract

A pot experiment was conducted to find out the effect of arsenic(As) added to soil on the
number of roots, root diameter, root length and root tissue of the rice plant.

The results obtained were as follows:

Higher As levels in soil remarkably reduced not only the number of roots, root length and
root diameter, but also the diameter of the central cylinder, the route of the water and inor
ganic nutrients of the roots.

When arsenic was treated in soil, abnormal cells in the cortex of rice root were developed
and considerably increased with higher As levels in the soil. These were only observed in the
middle and upper parts of root segments except root tips and they looked like rice roots without
epidermis in shape.

Therefore, the occurrence of the abnormal cells in the root was attributed to high arsenic
accumulation in the root. Its mechanism is not clear. However, it is assumed that the abnormal
cells had occurred to compensate for lower amount of water and inorganic nutrient absorption

by the injured rice root or self-defense against the penetration of arsenic within the rice root.
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Table 1. The effect of As treatment on number,

diameter and length of rice root at 45
days after transplanting

As No. of Root Length
treatment diameter
(ppm) root (um) (cm)

0 222+8.72 960.64+30.7 11.1140.32
10 257.0+3.79 932.54+32.0 11.28-0.28
50 212.3+2.19 890.4+35.1 10.0040. 31

100 143.0+9.08 886.7+46.9 7.18+0.37
150 100.3+4.13 724.5425.5 7.22+0.43

-+ standard error of the mean of three replicates
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Fig. 1. The effect of As treatment on distribution of the length of rice roots
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Fig. 2. Relationships between diameter of the
central cylinder and that of root
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Photo. 1. Occurrence of abnormal cell in the cortex of rice roots affected by As treated in soil
(a) Control. x20. (b) As 50ppm treatment. X 20.

) (d)

Photo. 1-1. Occurrence of abnormal cell in the cortex of rice roots affected by As trected in soil
(¢) Enlergement of abnormal cell. x90. (d) As 150ppm treatment. X 30.

Table 2. The number of abnormal cells in cortex of rice roots and other root growth status with different
As levels in soil at 45 days after As treatment

As Root part Appearance of root
treatment
(ppm) Root tip Middle part Upper part Root system Root color
0 0 0 0 Well developed Considerabley white
10 0 0 0 " ”
50 0 2 2 Poorly developed Brownish
(0. 24) (0.16)
100 0 8 12 ” ”
(0. 97 (1.15) )
150 0 14 15 Very poorly Dark brownish
(2.16) (2.03) developed

No. of root investigated : 15
( ) : Average of abnormal cell in each part with 7 replicates
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