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Table 1. Physico—chemical properties of the soils used in the experiment.

Soil pH O.M.® T.N.® P,0s C.E.C.c Silt Clay Sand Texture
(%) (%) (ppm)  (cmol/kg) (%) (%) (%)
A 4.37 0.94 0.07 310 6.7 20.6 8.0 71.4 SL
B 6.05 0.68 0.05 375 4.7 15.3 2.8 81.9 LS
C 5.62 0.93 0.07 59 5.4 20.9 7.2 71.9 SL
D 4.60 2.43 0.16 208 7.2 26.7 6.0 67.3 SL

SL : Sandy loam
a. Organic matter

LS : Loamy sand

b. Total nitrogen
c. Cation exchange capacity.
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Table 2. Transfer coefficients of Mn-54, Co-60,

rice grown in four different soils.

of & Mn-54, Co-60, Zn-65, Cs-1379] EFk—ZEAZL AolAl4 57

Zn-65 and Cs-137 for the unpolished seed of the

Transfer coefficient(Mean, S.D.)*

Soil

Mn-54 Co-60 Zn-65 Cs-137
A 3:2E—01, 5.0E—02 6.0E—03, 9.2E—04 2.7E+00, 4.0E—01 6.1E—02, 4.5E—03
B 2.3E—01, 3.7E—02 — 2.3E+00, 2.4E—01 1.8E~02, 1.9E—03
C 1.2E—-01, 2.0E—02 2.2E—03, 4.7TE—04 5.8E—01, 7.8E—02 3.0E—02, 2.6E—03
D 5.2E—01, 5.0E—02 5.9E—03, 4.5E—04 2.1E+00, 3.5E—01 1.0E—-01, 9.4E-3

a. Bq/g-dry unpolished rice seed
Bq/g-dry soil
a. Data from 3 replicates.

Table 3. Transfer coefficients of Mn-54, Co-60,

grown in four different soils.

Zn-65 and Cs-137 for the seed of the soybean

Transfer coefficient Mean, S.D.)*

Soil -

Mn-54 Co-60 Zn-65 Cs-137
A 2.8E—00, 4.6E—01 5.0E—01, 6.0E—02 2.3E+01, 7.8E—01 2.8E—01, 2.7E—02
B 2.6E—01, 2.8E—02 1.6E—01, 1.3E—02 5.9E+00, 2.4E—01 1.7E—01, 1.4E—02
C 2.0E—01, 4.9E—02 4.9E—02, 1.5E—02 2.3E—00, 6.0E—01 1.3E—01, 2.8E—02
D 1.4E—00, 4.0E—02 2.5E-01, 3.1E—02 1.1E+01, 1.8E—01 5.0E—01, 2.9E—02

a. _Bg/g-dry seed
Bq/g-dry soil

a. Data from 3 replicates.
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Table 4. Transfer coefficients of Mn-54, Co-60,

carrot, lettuce, and squash grown in two different soils.

FEAZL dolAl4+ 59

Zn-65 and Cs-137 for the edible parts of the

Transfer coefficient(Mean, S.D.)®

Crop Soil
Mn-54 Co-60 Zn-65 Cs-137
Carrot A 5.6E—01, 5.1E—02 5.4E—02, 2.2E—03 2.1E+00, 2.7E—01 3.1E—02, 7.0E—03
B 5.5E—02, 1.4E—~02 7.9E—03, 2.1E—03 6.3E—01, 8.3E—02 1.7E—02, 1.6E—03
Lettuce A 2.7TE+00, 2.4E+00 6.7E—02, 6.3E—02 3.4E-+00, 2.1E+00 5.0E—02, 2.9E—02
B 1.2E—01, 1.5E~03 6.7E—03, 1.1IE—03 4.4E—01, 5.6E—03 4.2E—02, 1.9E—03
Squash A 1.2E-01, 4.9E—02 1.9E—02, 6.1E—03 5.4E+01, 1.2E—01 3.9E—02, 8.5E—03
B 1.7E—02, 2.7E—03 4.6E—03, 3.5E—04 2.4E+01, 2.5E—02 2.5E—02, 3.2E—03
a. Bg/g-fresh edible part
Baq/g-dry soil
a. Data from 3 replicates.
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Table 5. Transfer coefficients of Mn, Co, Zn, and Cs for carrot and lettuce reported by Ng et al.

with reference to other investigators.

Nuclide® Chemical Crop Soil® Cultured® Transferd Reference
form type at coefficient
Mn-S - Carrot FSL Pot 1.8E—01 [13]
Mn-54 Chloride Lettuce S Pot 2.0E+00 [14]
Mn-54 Chloride Lettuce S Lysimeter 4.8E—-01 [15]
Mn-54 Chloride Lettuce SL Pot 6.7E—01 [14]
Mn-54 Chloride Lettuce SL Lysimeter 2.8E—01 [15]
Co-60 - Carrot SL Field plot 2.1E—02 [16]
Co-60 Chloride Lettuce S Pot 1.1E—02 - [14]
Co-60 Chloride Lettuce S Lysimeter 7.4E—03 [15]
Co-60 Chloride Lettuce SL Pot 2.3E—02 [14]
Co-60 Chloride Lettuce SL Lysimeter 3.7E—03 f15]
Zn-S - Carrot FSL Pot 8.8E—02 [13]
Zn-S - Lettuce L Field Pot 1.4E-01 [17]
Zn-S - Lettuce L Field Pot 2.6E—01 [17]
Cs-137 - Carrot SL Pot 1.4E—02 (18]
Cs-137 - Carrot SL Pot 1.8E—03 (18]
Cs-137 Nitrate Carrot SL Pot 2.8E—02 [19]
Cs-137 Nitrate Carrot L Pot 8.3E—03 (191 .
Cs-137 - Carrot L Field Plot 1.8E—02 [20]
Cs-137 - Lettuce SL Pot 1.2E—02 [18]
Cs-137 Nitrate Lettuce SL Pot 3.4E—02 [19]
Cs-137 Nitrate Lettuce L Pot 9.4E—03 [19]
Cs-137 Chloride  Lettuce SL Box 3.5E—02 [21]
Cs-137 Chloride Lettuce S Pot 4.0E—02 [14]
Cs-137 Chloride Lettuce S Lysimeter 1.8E—02 [14]
a . S denotes stable.
b:F,S and L are abbreviations of Fine, Sandy and Loam, respectively.
¢ . Pot cultures were made in the greenhouse and the others, outdoors.
d . All data were on the basis of plant fresh weight.
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Table 6. Proposed values for soil-to-plant transfer coefficients of Mn-54, Co-60, Zn-65, and Cs-137
for the use in Korean radiation dose assessment.

Edible Transfer coefficient?
Crop Plant
part Mn-54 Co-60 Zn-65 Cs-137

Rice Seed® 2.4E—-01 3.6E—03 1.4E+00 3.8E—02
Soybean Seed 4.1E-01 1.2E—01 5.3E+00 2.3E—01
Carrot Root 1.8E—01 2.1E—02 1.2E+00 2.3E—02
Lettuce Leaf 5.5E—01 2.1IE—-02 1.2E+00 4.6E—02
Squash Fruit 4.6E—-02 9.4E—03 3.6E+01 3.1IE—-02

a. For rice and soybean, on the dry weight basis, for the rest, on the fresh weight basis.

b. Unpolished rice seed.
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Soil-to-Plant Transfer Coefficients of Mn-54, Co-60, Zn-65
and Cs-137 for Rice, Soybean and Vegetalbles

Yong-Ho Choi, Kug-Chan Kim, Chang-Woo Lee, Kang-Suk Lee, Jeong-Ho Lee
Environmental Research Division, KAERI

Chan-Kirl Pak, Yong-Woo Cho
Radioactivity Analysis Laboratory, KINS

ABSTRACT

Soil-to-plant transfer coefficients of Mn-54, Co-60, Zn-65, and Cs-137 were
estimated for the edible parts of the rice, soybean, lettuce, carrot, and squash
grown in different soils by radiotracer uptake experiments using pot cultures. The
transfer coefficients of radionuclides were in the order of Zn-65> Mn-54> Cs-137> Co
-60 in most of the cases studied. The coefficients for soybean were roughly an order
of magnitude higher than those for rice. Among vegetables, lettuce mostly showed
the highest value and squash, the lowest. In the strongly acidic soils, transfer
coefficients were much higher than in the moderately acidic soils. From the data
obtained, crop-specific transfer coefficients of the four nuclides were proposed for
the use in Korean food-chain radiation dose assessment.

Key words . Transfer coefficient, Radionuclide, Rice, Soybean, Vegetables, Soil, Food
chain.



