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Releases of long-lived transuranium elements to ecological systems raise issues, about which data are 
very limited. Quantitative information is needed on their potential pathways through food chains to 
assess the potential hazards to man. Of special interest is the effect of time (weathering, aging and 
associated biological processes in soil) on the change in availability of transuranium elements for uptake 
by plants from soil. This study provides valuable information on the effects of weathering and aging on the 
uptake of transuranics from soil by range and crop plants grown under realistic field conditions. 

Routine Maintenance 

Work on this project during the past year 
involved primarily the care and harvesting 
of crops in field lysimeters, routine main
tenance of the enclosure around the lysim
eters, submission of several samples for 
radiochemical analyses and completion of a 
paper to be published in the open literature. 

The paper, entitled "Comparative Uptake 
and Distribution of Pu, Am, Cm and Np in Four 
Plant SpeCies," will be published in Health 
Physics, as well as in the DOE-sponsored docu
ment Transuranic Elements in the Environment. 
Briefly, we determined the relative uptake 
of the transuranics by plants to be Np >Cm 
~Am >Pu. The uptake of neptunium was about 
4,000 times as great as plutonium, while 
americium and curium were both approximately 
20 times as great as plutonium. The rela
tive concentration of earh transuranic in 
seeds was at least a factor of 10 lower than 
in the remaining aboveground plant parts. 

The summer of 1979 was the sixth growing 
season for some of the lysimeters. These 
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are the lysimeters that contain a thin layer 
of soil contaminated with 238pu located 10 
cm below the soil surface. Samples from the 
1977 and 1978 harvest were submitted for 
radiochemical analysis. When the analyses 
are completed, we will have radiochemical 
analyses from this set of lysimeters from 
five consecutive years. These data will en
able us to determine if the phytoavailabil
ity of 238pu for peas (Pisum sativum, var. 
Blue Bonnet), barley (HordeUm vul are, var. 
U. Cal. Briggs) and cheatgrass Bromus 
tectorum) changed during the five growing 
seasons. 

Additional samples harvested in 1977 and 
1978 from lysimeters prepared and planted 
initially in 1976 were also submitted for 
radiochemical analyses. This set of ly
simeters contain soil contaminated with 
238pu, 239Pu, 241Am, 244Cm or 237Np in 
a 20-cm layer located 10 cm below the soil 
surface. Completion of these sample analy
ses will provide data from three consecutive 
harvest years for comparing changes in the 
plant uptake of the transuranics. 




