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Introduction

An accurate knowledge of the retention by aerial parts of plants of radionuclides

present in rain or sprinkle irrigation water is essential to estimate direct

contamination of plants and eventual hazards for man.

Literature studies show a relative neglect of this problem and data available

concerns mostly applications not exceeding 1.2 mm/m where retention pheno-

mena associated to runoff are not very evident. Similarly other parameters

such as the concentration and physico-chemical nature of radionuclides, the

presence or absence of other elements or compounds, ambient temperature,

solution pH, plant species, development stage and intensity of plant cover, rate

and duration of simulated rain have not always been considered or clearly

reported upon.

The series of experiments reported here were designed to gather information

on the retention and uptake of iodine and strontium from a solution applied in

a simulated rain spraying on rye grass (Lolium Italicum) and clover (Trifolium

album).

To ascertain the retention of radionuclides due to phenomena besides simple

residue evaporation of solution held by leaves, the actual water retention was

determined for each pot when rains of 1-16 mm/h intensity would hit the vege-

tation cover and to determine the retention and uptake following a repeated

contaminated "rain" or a. second "rain" of une on ta mina ted water.



Experiments

Vegetation retention - Stands of rye grass and clover grown in pots in a green

house were treated with pure water, and 7 days later with a carrier free solu-

tion containing Z uCi/1 Na I and Sr Cl_ for 60 minutes at rates of applica-
L»

tion equivalent to 1,2,4,8 and 16 mm/hin a specialy designed installation to

simulate rain. The water retained by the aerial parts of plants was determined

indirectly by subtracting the quantity held in the soils measured by y attenua-

tions from that held by plant and soil itself measured by accurate weighing.

I and Sr were measured in 10 % NH.Oh solution on a Ge-Li detector with

. the aid of a 16 000 channel analyser.

Fresh weight, dry weight and total leaf surface as well as number of plants/pot

•were determined in each of the 5 replicates harvested in all cases.

To determine the effect of multiple "rains" the 4 mm/n intensity was chosen

since it was found to give maximum retention with minimum run-off.

The second treatment was applied 24 hours after the first and harvests made

168 hours following the first application. To reduce environmental variability

comparative experiments were carried out simultaneously.
«

Results and conclusions

Values concerning water retention expressed a's a function of rain intensity are

shown in figures 1 and 2. These factors indicate the weight in g of water re-

tained/g dry weight, while for iodine and strontium it is the ratio of the con-

centration in the plant to that in the solution.

Results obtained showed the influence of rainfall intensity, type of radionuclide

and type of vegetation on the transfer factor. The latter was found here to be in

the order Sr>H_O>I. For "rainfalls" below 10 mm/h, transfer factors of

strontium increased with intensity while those of iode remained constant.

A maximum of 2 times as much strontium, iodine and water was retained by

clover as by rye grass.

Approximately 8 times as much strontium as iodine was retained by each

species.

The decrease in transfer noted for rye grass at intensities above 10 mrn is

unexplained and under further study.

The biologic half-life of iodine and strontium can be calculated from the data

available on retention and are, in agreement with reports in the literature,

within a range of 13-22 days.



Differences due to plant species and radionuclides are evident also when consi-

dering second treatments.

Approximately 50 % of the iodine and strontium deposited on the rye grass

could be lost by "water washing". For clover, however, this applied only to

iodine,losses of strontium being negligible.

Accumulation from a repeated treatment with strontium was cumulative on

rye grass. Repeated treatment with iodine increased retention on clover by

60 % but had no effect on rye grass.

As for as iodine is concerned it should be pointed out that its accumulation on

clover following two applications of 4 mm/h for one hour does not agree with

results presented in figure 2 where only one spraying of 8 mm/h for one hour

was carried out.

The study reported here allows, knowing the water retention by specific plant

species, to estimate the minimal quantities of the radionuclides or other pollu-

tant which could be retained by the above-ground parts of vegetation.
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Figure 1 - Retention factors of water (g water/g grass d.w) iodine and

strontium (pCi g~* grass d.w / pCi g~* water) by ray grass
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Figure 2 - Retention factors of water (g water/g grass d.w) iodine and

strontium (pCi g~* grass d.w / pCi g~* water) by clover


