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Analysis of the effect of rice root development on lead enrichment level
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Abstract To explore the differences in Pb uptake and transport across various root structures, the distribution of Pb in
various tissues and organs of rice plants during the seedling and mature stages, as well as its effects on rice growth and
development, were investigated in MS medium and hydroponic methods, using six rice varieties with varying degrees of root
development. The results showed that, on MS medium, 0.1 mmol/L Pb concentration significantly inhibited the shoot growth
of underdeveloped root varieties 23, 117 and 330, while it significantly promoted the shoot growth of moderately developed
root variety 346 and well-developed root variety 402. 0.2 mmol/L Pb concentration promoted root growth in all six rice varieties
and significantly enhanced partial above-ground growth of undeveloped root varietie 117 and well-developed root variety
402. Pb content measurements revealed that under Pb treatment in MS medium and hydroponic culture , the content of lead
in tissues of varieties with developed root system is higher, but there is no difference in seeds. Additionally, Pb
accumulation in various tissues and organs showed the trend of root>stem>leaf>seed. The resulis indicated that
underdeveloped root varieties 023 and 117 had lower Pb uptake and enrichment capacity, and the plants exhibited stronger
tolerant to Pb. Conversely, well- developed root varieties 342 and 402 had higher Pb uptake and enrichment capacity, and
the plants exhibited lower tolerant to Pb. The research provided a theoretical basis for the screening of rice varieties with
low accumulation of heavy metal Pb and the study of the mechanism of Pb uptake and transport in plants.
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