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Abstract

Iron toxicity is an abiotic stress affecting lowland rice on an estimated 18 Mio hectares.
Crop damage and yield losses imply the occurrence of excessive amounts of Fe(II) in the
soil solution, its uptake and acropetal translocation in the xylem and its movement into
the leaf symplast. There, Fe(II) catalyzes reactive oxygen species, which can damage cell
membranes and structural components. The amount and the time of occurrence of toxic
Fe(II) in the soil solution differs between environments and soil types. The intensity of
iron stress in the plant varies seasonally and further depends on the phenological stage
of rice. The severity of symptom expression and yield loss is additionally determined by
genotype characteristics and prevailing stress tolerance mechanisms. Such mechanisms may
involve the exclusion of potentially toxic Fe(II) from the root or the leaf symplast, or the
detoxification of included Fe(II) in plant tissues.

Consequently, different types of iron toxicity (intensity, duration, time of occurrence) oc-
cur depending on environmental factors (climate, season, soil, landscape structure). These
Fe toxicities differentially affect rice plants, depending on the level of stress tolerance and
the type of adaptation mechanism. There is a need to match iron stress types with effecti-
ve mechanisms to effectively counteract conditions of iron toxicity. This paper synthesizes
the current state of knowledge on the occurrence of Fe toxicity in different environments,
presents recent research findings on plant physiological mechanisms of stress adaptation,
and proposes ongoing and future research involving molecular marker studies and the en-
vironment-specific targeting and extrapolation of promising genotypes.
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