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COMPARISON OF EXPERIMENTALLY DETERMINED TRANSLOCATION OF 134Cs
IN POTATOES WITH THE RADIOECOLOGICAL CODE CHECOSYS

T. Riesen, J. Egli, R. Andres

The verification and adoption of radioecological models is a continuous process. Greenhouse trials on the
translocation of radiocaesium from leaves to potato tubers showed a 4-12 times higher translocation rate
compared to the radioecological code CHECOSYS. The possible reasons for the differences are dis-
cussed.

INTRODUCTION

Among the numerous radioecological models there
are only few in which the deposition date of a nuclear
fallout for the calculation of the activity of radionu-
clides in feed and nutrients is considered. Among
these models there are only two which take into ac-
count translocation , i.e. the transfer of radionuclides
from plant leaves, the site of absorption, to the edible
part of the plant. The two models are ECOSYS-87 [1]
and FARMLAND (Food Activity from Radionuclide
Movement on LAND) [2]. The aim of this study was to
compare the translocation rate of 134Cs in potatoes [3]
with calculations done with CHECOSYS, the Swiss
version of ECOSYS-87.

MATERIALS AND METHODS

CHECOSYS calculates the activity of radionuclides in
potato tubers in relation to the time of deposition, the
leaf area index (leaf area in m2 covering one m2 of
ground) and the date of harvest. Before being able to
do any model calculations, the three contamination
dates of the greenhouse trial had to be attributed to
the corresponding dates under field conditions.
Therefore, leaf area indices and development stages
were compared and the contamination date for the
model calculations determined. The date of harvest
was determined accordingly. The 134Cs-activity ap-
plied (between 3000 and 8000 Bq) to single leaves in
the greenhouse was used as input for the deposition
on the whole plant for the model calculations. Then
the code was run for each deposition date and the
resulting activities in potato tubers compared with the
activities in the greenhouse-grown tubers.

RESULTS AND DISCUSSION

Table 1 shows that the experimentally found 134Cs-
activities in potato tubers are higher than could have
been expected from calculations with CHECOSYS
and previously published results (not shown). Al-
though the reason for the high translocation rates in
the greenhouse trial can not be determined conclu-
sively, there are indications that the following experi-
mental conditions may have influenced the result:

(a) The addition of a surfactant to the 134Cs-solution
which was applied onto the leaves most probably
enhanced foliar absorption; (b) greenhouse-grown
plants have a thinner cuticle compared to field-grown
plants and etiolate more, which enhances foliar ab-
sorption; (c) CHECOSYS actually uses the parame-
ters "leaf area index" and "time before harvest" for
modelling translocation, whereas the greenhouse trial
confirmed the importance of the development stage
for modelling translocation.

Tab. 1: Experimentally determined 134Cs-activity in
potato tubers compared with the activity calcu-
lated by the radioecological model CHECO-
SYS

Contamina-
tion date,
trial [days
before
harvest]

97
69
41

Contamina-
tion date,
model [days
before har-
vest]

113
71
29

Measured
activity in
tubers
[Bq/kg]

2092
6571
1970

Calculated
activity in
tubers
[Bq/kg]

169
1580
507

Ratio
between
measured
and calcu-
lated activ-
ity

124
4.2
3.9
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