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Effects of Cupriavidus metallidurans bacteria on wheat seed germination and vigor




Abstract

Naturally, plants are associated with a wide range of microorganisms called microbiota. Plants and their
associated microbiota collaborate in the rhizosphere to enhance nutrient uptake and plant growth rate. The
growth, development, and productivity of plants are highly related to the germination stage; thus,
germination is one of the most important stages in plants. Biopriming by symbiotic microorganisms is used
as a novel method to enhance seed germination and seedling vigor. Previously we identified Cupriavidus
metallidurans as a plant growth-promoting bacterium. Here, we investigated the effects of this bacteria on
wheat seed germination parameters. We tested the effects of the bacteria, the killed bacteria, and volatile
organic compounds (VOCs) of bacteria on wheat seed germination and seedling vigor. The results showed
that both bacteria and killed bacteria significantly increased germination percentage, and root length and
fresh weight. Compared to the mock-treated seeds, in bacteria-coated seeds the primary root length and root
fresh weight increased by 100 and 50%, respectively. However, VOCs showed negative effects on these
parameters. The results provide better understanding of the mode of action of the bacteria in enhancing seed
germination and seedling establishment.

Keywords: Microbiota, Seedling vigor, VOC, seed coating
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