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Deposition Velocity of lodine Vapor (I,) for Radish Plants and Its Root-
Translocation Factor : Results of Experimental Exposures
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Abstract

In order to measure the deposition velocity of I, vapor for radish plants and its translocation factor for their
roots, radish plants were exposed to I, vapor for 80 min. at different growth stages between 29 and 53 d after
sowing. The exposure was performed in a transparent chamber during the morning time. Deposition velocities (ms™)
were on the whole in the range of 1.0 x 10%~2.0 x10* showing an increasing tendency with an increase in the
biomass density. The results showed some agreement with existing reports that a higher relative humidity would
lead to a higher deposition velocity. The acquired deposition velocities were lower than by factors of several tens
than some field measurements probably due to a very low wind speed (about 0.2 ms?) in the chamber.
Translocation factors (ratio of the total iodine in the roots at harvest to the total plant deposition), estimated in a
more or less conservative way, were 1.3 x 10° for an exposure at 29 d after sowing and 5.0 x 10 for an exposure
at 53 d after sowing. In using the present experimental data, meteorological conditions and chemical and physical

forms of iodine need to be carefully considered.
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Fig. 1. Schematic diagram showing how to expose radish plants
to I, vapor in the exposure box. A and B are views from the front
and the left, respectively.
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Table 1. Meteorological conditions and air concentrations of I,
in the exposure box.
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Table 2. Summarized experimental results for the deposition of
I, vapor to radish plants at their different growth stages.

Date of | Plant iodine concentration (ppm) | Plant deposition velocity of I, (Vy, ms?)

exposure Leaves Upper roots Leaves Upper roots Total
Sep. 22 7.3%x10% - 3.9x10% - 3.9x10%
Sep. 24 1.2x102 - 9.6x105 - 9.6x105
Oct, 7 6.1%10! 2.3%100 1.0X104 | 1.3x100 1.0X104
Oct, 16 9.9x 10! 3,6X100 1.9x104 2.7%x10° 1.9x104

@ Average for the whole exposure time,

Date of | Temperature () | Rel. humidity (%) | Solar radiation(klux) | 1, conc, @
exposure | Range |Mean | Range | Mean| Range | Mean | air(g/ 1)

Sep. 22 |19.9~24.6 | 21.8 | 66.8~69.7 | 67.8 | 17.5~353 | 28.8 | 1.1x10*
Sep. 24 |20.2~23.8 | 22.0 | 63.7~74.4| 67.3 | 16.2~70.1| 37.9 | 7.4x105
Oct. 7 [21.6-29.4 | 243 |57.3~63.4| 60.5 | 17.4~84.9| 45.1 | 7.6X10°
Oct, 16 [15.8~18,5 | 17.0 | 80.5~81.3| 81.1 | 17.8~22.0| 20.0 | 9.0x10>
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Fig. 2. Growth curves of radish plants.
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Table 3. Summarized experimental results for the translocation
of iodine to the roots of the radish plants exposed to I, vapor at
different growth stages.

Date of | Plant iodine concentration (ppm) 4 Translocation factor (T, dimensionless)
exposure | Leaves | Upper roots | Lower roots | Upper roots | Lower roots ¢ | Total ¢

Sep. 22 | (MDA | 2.0x101b (MDA 4.8%x104 (8.2x10% |13x103

Sep. 24 | (MDA (MDA (MDA - - -

Oct, 7 (MDA (MDA (MDA - - -

Oct.16 | (MDA | 3.5x101b (MDA 2.3%x103 (2.7%103 |5.0x103

4 concentrations at harvest time with the MDA being around 0,18 ppm

b single values for one sample with the concentrations in the other two samples below MDAs

€ assuming that the concentrations in the lower roots are equal to 0,18 ppm as the MDA,
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