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Abstract

Selenium (Se) is one of the essential trace elements for humans Plants are the major source of Se for humans,
whereas selenium in soils is the primary source for plants. Biofortification, referring to the transfer of Se from
soil to plants and subsequently into the food chain, is currently recognized as the safest and most effective strategy for
human Se supplementation. However, Se in soils predominantly exists in forms that are not readily available
to plants; therefore, enhancing its transfer from soils to plants is crucial for improving Se utilization. In this
paper, we provide a comprehensive analysis of the forms of Se in soils. We also summarize strategies aimed at
enhancing Se transfer from soils to plants. These strategies include adjusting redox potential, managing soil
moisture, modulating soil pH, improving organic matter, optimizing ion competition, promoting beneficial microbes,
and considering the synergistic interactions between the plant rhizosphere and soil environment. Furthermore, we
review Se speciation and metabolism within plants after uptake to provide a better understanding of its role
in human health.

Keywords: Biofortification, Selenium-enriched products, Selenium forms, Selenium bioavailability, Rhizosphere
interactions
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Abstract
Selenium (Se) is one of the essential nutrients for humans. Plants are the main source of Se for humans, while soil Se
is the primary source of Se for plants. Biofortification, which involves the transfer of Se from soil to plants and
animals, is currently recognized as the safest and most effective method for increasing human Se intake. However, Se
in soils mainly exists in forms that plants cannot easily utilize. Therefore, enhancing the transfer of Se from soil to
plants is very important for its optimal use. In this paper, a comprehensive analysis of the forms of Se in soils is
presented. Then, the strategies to enhance Se transfer from soil to plants are summarized. These strategies include
adjusting redox potential, managing soil moisture, modulating soil pH, improving organic matter, optimizing ion
competition, increasing beneficial microorganisms, and considering the synergistic interactions between the plant
rhizosphere and the soil.

Keywords: Selenium forms, Biofortification, Selenium-enriched product, Selenium



