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Abstract:
The Madison and the Upper Missouri Rivers typically have 50 - 200 ppb arsenic concentration which
exceeds the Federal EPA drinking standard of 50 micrograms per liter for arsenic. Water from these
sources has been used for the irrigation of crops in Montana since the late 1800's. There is great
concern that crops grown with this water may deliver arsenic to the human population. The goal of the
project is to determine arsenic uptake in wheat and alfalfa and the soil in which they were grown as a
function of arsenic concentration in irrigation water. In a greenhouse experiment, irrigation water of 4
different arsenic trioxide concentrations of 0,10,50, and 100 ppb, were applied to wheat and alfalfa
plants for 11 weeks. The plants were then harvested and analyzed for arsenic concentration levels in
roots, stems, leaves, and for wheat, seed heads. Soil samples at 0.5 and 10 cm depths were also
analyzed for arsenic.

Wheat roots accumulated more arsenic than other plant sections for all application concentrations. No
alfalfa plant part consistently accumulated more arsenic than other plant parts, however at the 1 ppm
treatment, leaves had significantly higher concentrations. Wheat as a whole stored more arsenic than
alfalfa. Regardless of plant species, more arsenic accumulated near the surface than at the 10 cm depth.
When alfalfa was grown, soil arsenic concentrations increased more readily at the surface, for all
treatments greater than zero, than when wheat was grown. No statistically significant differences were
observed in measured plant heights for either species as a function of applied arsenic concentration. No
conclusive cellular structure differences could be found between the treated and control, alfalfa and
wheat groups except for a possible growth reduction in the wheat leaves. The wheat and alfalfa both
appear to be accumulating arsenic but at very low concentrations. Approximately 90% of the arsenic in
this experiment is flowing out with the drainage. Therefore at risk populations should be more
concerned about the arsenic in drinking water than in food supplies. 
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