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A pilot study of toxic elements in cotton seeds with instrumental neutron activation analysis 
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Cotton has been a major cash crop in South Carolina since revolutionary times to current day. Throughout the growing season, 
cotton assimilates numerous trace elements from the soil, including the toxic ones. Some of these trace elements are accumulated 

and enriched in cotton seeds. Therefore, cotton seeds can serve as a biological indicator of heavy metal contamination in local soil. Like 
other states, South Carolina is subject to the environmental impact of human behaviors. Dozens of heavily-polluted superfund sites 
are scattered in the state, and some of them are close to cotton plantations. It is conceivable that cotton may be under contamination 
impact of these sites through ground water movement or other migration paths. In this study, several cotton seeds and corresponding 
local soil samples from the Midlands Region of South Carolina were studied by instrumental neutron activation analysis (INAA). 
After irradiation of the samples with thermal and epithermal neutrons from the PULSTAR Reactor, all of short-lived, medium-lived 
and long-lived isotopes spectra were collected with HPGe spectrometers. The pilot study indicated that: INAA is a competent tool 
for conducting multi-element analysis in agricultural products, especially cash crops. It is capable to determine the level of elements 
in soil and cotton seeds with high accuracy and extreme sensitivity. Cotton, as a life form, works like a refining factory which has 
the ability to not only increase the concentration of essential elements in seeds but also block some elements which it does not need.
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