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Studies on the Behaviour of Radionuclides in
the Soil-Plant System

1) On the Uptake of Cesium-137 by Soybean

Joon Ryu,* Jae Sung Kim* and Young-il Lee*
Abstract

The present study was carried out to determine the effect of a radionuclide, cesium-137, in

soybean, which is an element released usually from nuclear facilities. Soybean plants were grown

on the pots treated with cesium-137 0.5~60 Ci/10kg soil and the uptake, translocation and accum
ulation of the radiocesium in the plant parts were measured at different growth stage. The results

are summarized as follows:
1). Visual toxic symptoms on the plants due to treatinent of radioactive cesium were not observed

up to 60 xCi/10 kg soil in a pot.
2) The uptake of cesium-137 in soybean plant was increased with increment of concentration

applied, while the uptake of potassium was proportionally decreased, indicating to have an ion ant-

agonistic relationship between them.
3) The absolute amounts of cesium-137 in the plants were gradually increased by the pod sett-

ing stage, but rather reduced at harvesting stage. The accumulation occurred more in the leaves

and stems than the soybean seeds.

4) The rate of uptake was ranged from 0.059 to 0.005 with proportional decrease by increasing
concentration applied and the rate of Cs-137 translocation from plants to seeds was averaged 38.
6% in soybean plant. The concentration coefficient was 0.04 in the soybean seeds from the pots
treated with 20 »Ci of cesium-137 and decreased with increment of cesium-137 applied.
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Table 1. Chemical characteristics of soil used

CEC Ex-cation (m.e./100 g)
pH(1:5) T-N(%) AvailP(ppm) O.M.(%) (m.e./100 g) Texture
Ca Mg K Na
6.5 0.12 43 3.6 4.25 0.94 0.37 0.17 0.04 SL
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Table 2. Yield and chemical composition of soy
bean plant at different levels of Cs!%7

137 1 y 137
G @ K Gy
0 18.3 2.1 —
0.5 20.3 1.9 94.7
1.0 17.1 2.1 144.5
5.0 18.3 2.0 166. 8
10.0 19.3 2.1 233. 4
20.0 19.0 2.0 348.5
40.0 19.3 1.8 501.1
60.0 19.6 1.7 1115. 2
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Table 3. Seasonal accumulation of cesium on various parts of soybean plant treated with

Cs137(10 #Ci per pot)

pCi/g dry weight

Growth stage

pCi per plant

leaves petioles stems seed shells seeds
Seedling stage 124.7 — 104.4 — — 34.1
Flowering stage 110.0 122.0 86.2 — — 293. 4
Pod filling stage 58.0 54.1 51.2 63.7 — 339.0
Maturing stage 29.5 44. 2 43. 8 28.6 16.9 233.4
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Table 4.
various concentration of Cs!¥?

Fig. 1. Growth of the upper ground mass of
soybean and accumulation of Cs'®? in the plant
cultivated with 10 uCi per pot
Dry weight of one plant(l), activity of whole
plant(2) and activity per g dry weight(3)
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Distribution of cesium on different parts of soybean plant treated with

pCi/g dry weight

Cs1¥7 applied («Ci/pot)

petioles leaves stems seeds seed shells
0.5 14.07(25.76)* 8.27(15.14) 11.13(20. 38) 8.3(15. 20) 12. 85(23. 53)
1.0 15. 38(19.51) 20. 04(25. 42) 14.78(18.75) 9.11(11. 56) 19.53(24.77)
5.0 31.38(29.19) 14.68(13. 66) 24.60(22. 88) 13.56(12.61) 23.28(21. 66)
10.0 44.23(27.13) 29. 45(18. 06) 43.83(26.88) 16.90(10.37) 28.64(17.57)
20.0 50. 81 (22. 38) 39. 88(17.57) 52.13(22. 96) 30.77(13. 55) 53. 44(23.54)
40.0 135.12(21. 27) 143. 02(22. 51) 141. 80(22. 32) 80.97(12. 75) 134. 41(21. 16)
60. 0 181.7 (20.55) 124.5 (14.08) 234.3 (26.49) 105.6 (11.94) 238.3 (26.95)

*( ); Content(%) of upper ground plant parts
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Table 5. Cesium absorption in soybean plant, translocation and concentration coefficient
in seeds treated with various concentration of Cs'’ in soil

Cs!37 applied (¢Ci/pot) 9% absorption of plant

(upper ground part)

% concentration

0.5

0. 069

1.0 0. 051
5.0 0.012
10.0 0. 009
20.0 0. 003
40.0 0. 003
60.0 0. 005

translocation* coeflicient**
29. 95 0.29
19.19 0.17
29. 69 0.03
18. 03 0.03
52. 09 0. 04
85. 60 0.07
36. 17 0. 06

* (radioactivity of seeds/radioactivity'of plants above ground) <100
**radioacivity of seeds per gram of dry weight/radioactivity of soil per gram of dry weight
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