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Short Communication 

RADIOCESIUM IN GRASS AND PADDY STRAW - A COMPARISON 

Radiocesium (137Cs) is a 
relatively abundant, long-lived (t,~2 = 
30.0 years) radionuclide which has a 
high degree of food chain transport 
(Whicker and Schultz, 1982). The 
fallout 137Cs that gets deposited on the 
vegetation may reach the human diet 
through the fodder-cow-milk pathway. 

Studies have been carried out to 
assess the 137Cs levels in green grasses, 
hay and silages contaminated from the 
Chernobyl accident fallout (Bertilsson 
et al., 1988; Ward et al., 1989; Hansen 
and Hove, 1991 and Belli et al., 1993). 
However, very few studies have been 
carried out on the assessment of 137Cs 
levels in grass and paddy straw samples 
from a natural environment. Hence, 
this study was carried out to assess and 
compare the 137Cs concentrations in 
these samples. 

Six samples of grass were 
collected at random from the pastures 
of a village, about 5 km WNW from 
Kalpakkam site. The cattle population 
of the village were mostly allowed for 

free grazing in these pastures. The 
collection methods followed were as 
specified by IAEA, 1989. 
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Similarly, six random samples 
of paddy straw harvested at different 
times were also procured from the 
cattle owners of the village. Samples 
harvested at different times were 
collected to find out the influence of the 
harvest-analysis period, if any, on the 
' 37Cs concentrations in the samples. 

Processing of the collected 
samples, subsequent ashing and 
radiochemical analysis of the samples 
for 137Cs were carried out as per ERL 
procedures (ERL Procedure Manual, 
1998). Finally 137Cs in the analysed 
samples was measured using a low 
level beta GM counter (BCS36A Type, 
Electronics Corp. of India) in the E SL. 

Concentrations of 137Cs in the 
analysed samples of grass and paddy 
straw are presented in Tables 1 and 2 
respectively. 

Table 1 137Cs Concentration in Grass Samples 

Sample No. Dry Matter (in%) 137Cesium concentration (in Bq/kg. 
dry matter) 

1 17.7 1.28 ~ 0.25 

2 22.7 1.53 ~ 0.12 

3 31.2 1.36 ~ 0.11 

4 39.0 1.13 0.16 

5 27.0 0.52 ~ 0.10 

6 28.0 0.93 ~ 0.10 

Mean 
S.D. 

27.8 
- 

1.13 
0.33 
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Table 2 137Cs Concentration in Paddy Straw Samples 
Sample 
No. 

Period between harvest and 
analysis 

Dry Matter 
(in%) 

137Cs Concentrations 
(Bq/kg. dry matter) 

1 5 months 88.2 0.44 ~ 0.05 
2 4 months 89.0 0.45 ~ 0.07 
3 6 months 90.4 0.27 ~ 0.07 
4 4 months 87.5 0.42 ~ 0.06 
5 1 week 86.6 1.03 ~ 0.12 
6 3 months 91.2 0.41 ~ 0.11 
Mean 
S.D. 

88.8 - 0.50 0.24 

The 137Cs levels in grass samples 
ranged from 0.52 to 1.53 Bq/kg. dry 
mass, with a mean of 1.13 Bq/kg. dry 
mass and a standard deviation of 0.33, 
while those in the paddy straw samples 
ranged from 0.27 to 1.03 Bq/kg. dry 
mass, with a mean of 0.50 Bq/kg. dry 
mass and a standard deviation of 0.24. 
The average concentration of 137Cs in 
grass samples was almost twice the 
average for the paddy straw samples. 
Bertilsson et al. (1998) had also 
reported that green forage displayed 
higher radiocesium levels than hay 
samples. These levels, however, are 
observed to be of a very low order and 
may be attributable to global fallout 
and hence they are not related to 
nuclear power plant operations (ESL 
Report, 1995). Moreover, the 137Cs 
concentrations in the analysed samples 
of grass and paddy straw were far too 
low compared to the values reported 
based on studies conducted on forage 

contaminated with the Chernobyl 
accident fallout. 

Sample number five which 
was analysed one week after harvest 
showed a 137Cs level of 1.03 Bq/kg. dry 
mass which is the highest among the 
values. Sample number three which 
had a six months period between 
harvest and analysis showed the 
lowest concentration of 0.27 Bq/kg. 
dry mass. Samples 1, 2 and 4 showed 
intermediate values. Hence, it is seen 
from this study that when the time 
between harvest and analysis increased, 
the paddy straw samples showed lower 
levels of radiocesium. 

Many patterns of behaviour 
of radiocesium, after deposition in 
the environment, have been described 
by various investigators. Peterson 
(1983) had described that external 
contamination resulted from aerial 
deposition of radioactive materials, 
while internal contamination resulted 
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from absorption and biological uptake 
through the roots. Cremers et al. (1988) 
had opined that fixation processes 
within the soil might gradually render 
the radiocesium unavailable for plant 
uptake. 

Cesium is a chemical analog 
of potassium and hence both of them 
have similar physiological behaviour 
(Whicker and Schultz, 1982). Fried 
and Broeshart (1967) suggested that 
the presence of chemically similar 
stable elements can affect radionuclide 
uptake by competitive inhibition. In 
view of this, there is a strong ground 
to believe that the potassium-rich 
fertilizers added to the soil for rice 
cultivation could have resulted in low 
absorption of 137Cs into paddy plants 
because of competitive inhibition 
by the potassium analog. Whereas, 
the grasses in the pasture lands do 
not have any added potassium for 
such inhibition and hence they may 
accumulate more of radiocesium thus 
giving higher concentrations. 

A large surface area relative 
to mass generally accumulates 
comparatively large quantities of 
radionuclides from air, water or soil 
(Whicker and Schultz, 1982). Grasses 
which have larger surface area on unit 
mass basis accumulate more 137Cs, as 
seen from this study, probably because 
of the above reason. Moreover, the 
cuticle of the grasses could probably 
favour adsorption of 137Cs and the open 
stomata on the epidermis of the grass 

blades could serve as portals of entry 
of the radionuclide into the grass, as 
suggested by Whicker and Schultz 
(1982), thus giving a higher 137Cs 

concentration than the paddy straw 
samples. 

Radioactive material deposited 
on vegetation can be removed by 
leaching or washing off from rain 
or physical removal by harvesting 
(Peterson, 1983). The paddy plants, 
which had once absorbed and 
incorporated radiocesium into them, 
are probably subjected to removal 
of 137Cs by wind, or by washoff and 
leaching processes, after harvest and 
during storage. On the other hand, the 
active roots of the grasses probably 
keep replenishing the load of 137Cs, 

though chances of wind removal and 
washoff do occur, thus giving a higher 
concentration than the paddy samples. 

The method of irrigation 
can also play a probable role in 
accumulation of 137Cs by plants. 
Majority of the radiocesium in the soil 
becomes fixed within the soil (Grout 
and Howard, 1993). The water logging 
ie., flooding irrigation of paddy fields 
probably drives this fixed radiocesium 
deep down into the soil thus making 
it unavailable or less available to the 
shallow roots of rice plants. Such 
irrigation facilities are not available 
for pasture lands and hence grasses 
are likely to have better chances to 
accumulate 137Cs which is reflected by 
the higher levels than those in paddy 
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straw samples. 
To summarise, this study has 

shown that grass samples tend to 
show slightly higher 137Cs levels than 
the paddy straw samples. The paddy 
straw samples also show a decreasing 
concentration of radiocesium with 
increasing storage period. Hence, it 
is probable that the contamination 
with t37Cs can be reduced by feeding 
animals with straw samples stored 
for considerably longer periods than 
feeding them immediately after 
harvest. It is also probable that 
conversion of grass samples into hay 
may possibly reduce the radiocesium 
levels in them. However, a definite 
conclusion regarding this observation 
can be made only after analysis of 
numerous samples covering different 
seasons. 
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