Chromium toxicity can cause oxidative stress and photosynthesis changes in crop plants
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The increased dependence of agriculture on chemical fertilizers and sewage wastewater irrigation and rapid industrialization has added toxic metals to agricultural soils causing harmful effects on soil-plant environment system. Chromium (Cr) is a heavy metal; this element is considered as an environmental hazard. Toxicity effects of chromium on growth and development of plants including inhibition of germination process, decrease of growth and biomass of plant. In soil-plant relationship, chromium may influence physiological processes and biochemical mechanisms primarily by affecting concentration and functions of mineral nutrients. Cr  is one of the important factors that affect photosynthesis in terms of CO2 fixation, electron transport, photophosphorylation, and enzyme activities. However, it is not well implicated up to what extent Cr induced inhibition of photosynthesis is due to disorganization of chloroplast ultrastructure, inhibition of electron transport or the influence of Cr on the enzymes of the calvin cycle. Reactive oxygen species (ROS) are regarded as molecules causing damage to cells as well as ubiquitous signaling molecules participating in the recognition of and response to stress factors. It has often been postulated that ROS themselves are signal molecules. Oxidative stress is induced by a wide range of environmental factors including heavy metals stress such as chroumium. Chromium has its effect on certain enzymes such as catalase, peroxidase, and cytochrome oxidase and marked toxicity of chromium was found with respect to photosynthetic pigment, photosynthesis, nitrate reductase activity and protein content in plants. Therefore, antioxidant resistance mechanisms may provide a strategy to enhance metal tolerance. Cr can cause damage to plants through manipulating some mechanisms that occur inside cell. Therefore the present paper represents a comprehensive understanding of physiological and biochemical mechanisms of chromium induced plant stress response and tolerance.
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