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Effects of rare earth elements on growth and metabolism

of medicinal plants
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7. Conclusions

REEs have a variety of effects on seed germination, growth of
roots, total biomass accumulation, production of secondary
metabolite and absorption of minerals and metals for medic-
inal plants. They have promoting effects at low concentrations
while negative effects at comparatively high concentration.
However, most studies have focused only on a few REEs
(La, Ce, Nd and Eu) and made main emphasis on its effects of
regulation of secondary metabolism in tissue-cultured plants,
rather than cultivated medicinal plants. Further research in

this area should be strengthened for the effects of REEs on
yields of cultivated plants, specifically medicinal plants. Some
other functions of REEs, for example, the ability to inhibit
absorption of harmful minerals, may be a solution for
cultivation of plants that tend to accumulate heavy metals
(to levels that exceed the Chinese herbal medicine standard).
Finally, the safety of REEs should be investigated in detail
with in-depth studies on the effects of REEs on the environ-
ment, plants, humans and the ecology of complex ecosystems.
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