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Soil-to-Plant Transfer Factors and Migration of Radionuclides Applied onto

Soil during Growing Season of Cucumber

Yong-Ho Choi, Hyo-Kook Park, Sang-Bog Kim, Geun-Sik Choi and Jeong-Ho Lee(Nuclear

Environmental Research Team, Korea Atomic Energy Research Institute, P.O.Box 105, Yousung,
Taejon, 305-600, Korea)

Abstract : In greenhouse, a mixed solution of Mn-54, Co-60, Sr-85 and Cs-137 was applied to
the soil of culture boxes 2 days before sowing cucumber and at 4 different times during its
growth for measuring their transfer factors (TFs) for fruit and migration in soil. TFs varied

with radionuclide, application time and harvest time by factor of up to about 60. Variations in TFs
with application time showed different patterns among radionuclides. TFs decreased on the whole
in the order of Sr-85 > Mn-54 > Co-60 > Cs-137. TFs of Mn-54, Co-60 and Cs-137 mixed with
topsoil before sowing were a little higher than those for the soil-surface application made at an
early growth stage while no difference in Sr-85 TF was found. After harvest, soil concentrations

of the radionuclides applied at an early growth stage were examined. They decreased with
increasing soil depth and 80~99% of the radioactivity remained in top 3cm. Soil perneation of the
Sr-85 > Mn-54 > Co-60 > Cs-137. The

utilized in estimating radionuclide concentration in cucumber fruit, taking

radionuclides migration decreased in the order of

present data can be

proper measures for its harvest and consumption and designing the best way of soil
decontamination following an radioactive deposition during the cucummber growing season,
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Table 1. Fruit yield of cucumber.

Time of RI Yield (g-fresh/plant}
appiication
(DAS) Harvest 1* Harvest 2* Sum ~

-2 523+ 63 511+ 70 1034= 6
13 411+ 42 old+ 82 925+124
31 469235 988+ 81 1457 +316
50 3934151 7804385 1173£537
61 507+ 71 964 +140 1471+ 69

DAS : days after sowing.
* Harvest 1 and harvest 2 were made 66 and
76 days after sowing, respectively,
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Fig. 1. Variations in transfer factors of Mn-54,
Co-60, Sr-85 and Cs-137 with their application

time in the cucumber fruit harvested 66 days after
sowing.
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Fig. 2. Variations in transfer factors of Mn-54,

Co-60, Sr-85 and Cs-137 with their application

time in the cucumber fruit harvested 76 days after
sowing.

Table 2. Mass-based transfer factors of Mn-54,
Co-60, Sr-85 and Cs-137 applied and mixed with
top soil 2 days before sowing cucumber

Radionuclide Transfer factor®

Mn-54 7.7%10%
Co-60 1.0x107%
Sr-85 1.6x10"
Cs-137 1.2x10°

Bq per g-fresh plant
Bg per g-dry soil
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Fig. 3. Variations in transfer factors of Mn-54.
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two different times.
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Table 3. Percent distributions of Mn-54, Co-60,
Sr-85 and Cs-137 in different layers of the top
20cm soil after cucumber harvests

Percent distribution* (%)

Soll layer
{cm) Mn-54 Co-60 Sr-85 Cs-137
C0~1 7764109 HILI490 445183 950454
13 202485 113483 49429 414456
36 2024 12409 181=85 07408
610 02402 03105 23410 01402
1015 0054004 0101 014003 005+0.04
OIAE004 DO4F0I 0101 0062004

15~ 20

* All data are mean valuea for 3 samples il SD
Note) Rl solution was applied onto the soil surface
13 days after sowing.
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