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UPTAKE OF RADIOCAESIUM BY LETTUCE CROPS: THE EFFECT OF K IN SOIL SOLUTION
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The effect of varying K supply on 137Cs uptake by lettuce (Lactuca sativa L, cv. Batavia, Gloire du Dauphine) was
studied in solution culture, in a potted soil experiment and in a greenhouse lysimeter experiment under close-to-real
conditions. Lettuce was grown for 13 days in nutrient solution spiked with 137Cs. Treatments were four
concentrations of potassium (K) in solution (25 uM, 50 uM, 250 uM and 1000 uM). Yields were marginally affected
by K supply. The Cs concentration factor (CF, ml/g) decreased 66-fold in the shoot and 432-fold in the roots over
the whole K concentration range. The decrease was most pronounced between 25 uM K and 250 uM K. In a
subsequent experiment, lettuce was grown for 20 days under the same climatic conditions in two sandy-loam soils
(A, B) contaminated with 134Cs. Both had similar characteristics but differed widely in K supply. Soil solution K
concentrations were 100 uM (A) or 3000 uM (B). The radiocaesium soil-to-plant Transfer Factor (TF, g plant dry
weight/g soil) was 0.320 in soil A and 0.016 in soil B. The higher 137Cs availability at the lower K supply (soil A) was
contrasted by lower 137Cs concentrations in soil solution of soil A than of soil B. Radiocaesium transfer to lettuce
grown to maturity was analysed on 5 different lysimeter soils under controlled climatic conditions. The soils were
artificially contaminated with 137Cs in 1994. The TF's varied between 0.032 and 0.191, and were not related to K
concentrations in soil solution. The CF decreased about 100-fold with K concentrations increasing from 0.3 mM to
18 mM. Predictions of soil-to-plant transfer factors based on soil solution composition and nutrient solution results
were qualitatively correct but underestimated the observed values.
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