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Abstract— Root uptakes of **Mn, ¢°Co, **Sr and **"Cs by rice were studied through a greenhouse
experiment ih which the upper 20 cm of the culture box was filled with an acidic loamy-sandy
soil and a mixed solution of the radionuclides was applied to the surafce water on the soil 2 days
before, and 5 different times after, transplanting. Percent uptakes of the radionuclides to rice tops
varied 34~13.7%, 0.03~0.1%, 0.6~ 1.5%, 0.02~0.15%, respectively, with application time. Among
radionuclides, soil-to-plant transfer factors decreased, on the whole, in the order of SiMn> *°Sr
>%%Co > '*"Cs, and among plant parts, in the order of straw > chaff > hulled seed. Transfer factors
(m*/kg-dry)in hulled seed were, depending on application time, 1.2X10 *~5.0X10°® for **Mn,
1.6X10 °~26X10 * for *°Co, 1.1X10 *~7.6X10 * for **Sr and 52X10 °~7.0X10* for '*'Cs.
The highest factors of all the radionuclides in straw came from the application at 67 days after
transplanting while those of **Mn, *°Co and *°Sr in hulled seed appeared at later applications.

The data from this study can be referred to in assessing the radiological impact of an accidental

contamination during the rice growth.
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Table 1. Physico-chemical properties of the soil used in the experiment

Avail. .C. 100

Layer | Depth| pH | OM. | Va}'lt cEC | ECme1008) | il Sit | Clay Text
e

code | (cm) |(1:5)| (%) |P (°Sp‘;‘e<me/1oog) Ca |Mg| K || @@ | (@] €

ppm
A {0~20| 52 0.91 86.9 4.2 184 | 069 | 012 | 790 | 17.0 4.0 |Loamy sand
B |20~40| 54 0.45 16.9 41 162 { 053 | 004 | 722 | 198 8.0 |Sandy loam
C 140~60| 5.8 0.40 13.0 57 223 | 114 | 0.10 | 66.7 | 193 | 12.0 |Sandy loam
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Fig. 1 Sectional diagram of the culture box installed
in the greenhouse
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Table 2. Percent uptakes of the radionuclides from
soil to rice tops as influenced by their application
time

Application* Percent uptake(%)
time

(DAT) *"Mn 5°Co 85Sr 137Cs
-2 45 0.028 . 0.60 0.017

13 82 0.046 110 0.031

40 75 0.054 1.23 0.056

67 13.7 0.100 148 0.154

89 6.2 0.070 0.91 0.099

112 34 0.095 0.59 0.022

DAT days after transplanting
: *-’ means days before transplanting.
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Fig. 2. Transfer factors of **Mn for different
parts of rice plant varying with application time.
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Fig. 3. Transfer factors of *°Co for different
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Table 3. Soil concentration-based transfer factors of the radionuclides mixed with topsoil before tra-

nsplanting rice.

Rice Transfer factor*
part 5‘Mn 5%Co 858r 137Cs
Seed 22X10! 29%X10° 31X10° 1.1X10 2
24%10 ' [26] 45%10 *[26] 65X10 * [26] 2.0X10 *[26]
3.2X10 ' [27] 6.0x10°[27] 7.0X10 “[25] 1.0X10 *[28]
2.3X10 ' [27] 22X10 3*[27] 1.7X10 ' [25] 4.0X10 *[28]
12X10 ! [27] 59%10 * [27] - 6.1X10 *[27]
52X10 ! [27] - - 1.8X10 *[27]
- - - 3.0X10 ¢[27]
- - - 1.0%10 ' [27]
Chaff 2.0X10° 72%X10 3 25X10" 2.7X10*
Straw 1.0X 10! 6.1X10° 1.1x10° 3.1X10°

. Ba/g-dry plant
Bq/g-dry soil

Note 1) Values to which reference numbers are attached came from literature.
2) Sr-85 values from literature were measured with Sr-90.
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