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Elements that are known to be essential for plants

 In plants, chromium has so far always been regarded as only toxic, not beneficial or even 
essential. This should be reconsidered. In animals (incl. humans), an essential role of chromium is 
debated since the 1960s (still no consensus has been reached). This suggested role is activation of 
insulin, which does not exist in plants.

Cr

periodic table from http://soils.wisc.edu/facstaff/barak/soilscience326/periodic.gif
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Dose-response principle for transition metals

Küpper H, Kroneck PMH, 2005, Metal ions Life Sci 2, 31-62
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Long-distance transport ligands in plants

Nicotianamine

Histidine
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Information from DESY (Germany)

The future: Filming chemical reactions with femtosecond 
resolution using a free electron laser



All slides of my lectures can be downloaded 
from my workgroup homepage 

Biology Centre CAS  Institute of Plant Molecular Biology  Departments 
 Department of Plant Biophysics and Biochemistry,

or directly
http://webserver.umbr.cas.cz/~kupper/AG_Kuepper_Homepage.html


