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Abstract

Iron toxicity is among the most prevalent mineral disorders in highly reduced paddy
soils and leads to substantial yield losses in lowland rice production in Africa and Asia.
Elevated concentrations of reduced Fe2+ in the soil solution result in the excessive uptake
of Fe2+ ions that are transported to the leaves via the transpiration stream. In the leaf
symplast Fe2+ catalyzes the excessive formation of reactive oxygen species (ROS). This
oxidative stress becomes visible as bronzing symptoms and can cause the death of entire
leaves or plants. Based on previous experiments three different adaptation strategies of
tolerant genotypes had been distinguished: (i) exclusion of Fe2+ by oxidation at the root
surface, (ii) immobilisation in the stem tissues or retention in the apoplast to prevent Fe2+

from entering the symplast, and (iii) detoxification of ROS to prevent the formation of
stress symptoms despite high tissue Fe2+ concentrations (= tissue tolerance). In this study
factors conferring tissue tolerance were determined by biochemical analyses of a range of
contrasting genotypes including landraces, high yielding varieties, parents of a QTL map-
ping population and a gene knockout mutant that was deficient in tissue ascorbic acid
concentration. Plants were stressed with 1000 ppm FeSO4*7H2O in hydroponic culture for
five days. Biochemical analyses included substrates and enzymes involved in the ascorbate-
glutathione cycle, and further enzymatic and non-enzymatic antioxidants such as super-
oxide dismutase, catalase, peroxidise and phenolics. These results will be discussed with
an emphasis on their possible application in the breeding of tolerant rice varieties, and
compared with factors of oxidative stress tolerance under different environmental stresses
such as zinc deficiency or high ozone concentration.
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