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Progress in plant growth promoting rhizobacteria

to enhance abiotic stress tolerance in rice

HAN Xiao, LU Lei*
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Abstract: With the intensified emergence of extreme climate and increasing environmental pollution, rice can be
subjected to a variety of abiotic stresses (such as drought, heavy metals and high salinity) during planting, resulting
in growth inhibition and reduced yield. In recent years, technologies of alleviating the adverse effects of stress have
received more and more attention. The plant growth promoting rhizobacteria (PGPR), which are isolated from the
rhizosphere soil, can efficiently decrease the adverse effects of abiotic stresses on rice growth. They can not only
hinder the migration of heavy metals through its own physiological characteristics, but also alleviate the toxic
effects of heavy metals on rice. In addition, they are able to influence the morphological and physiological features
of rice through the production of 1-aminocyclopropane-1-carboxylic acid (ACC) deaminase, ferricin and plant
hormones or nitrogen fixation, phosphate and potassium solubilization. These direct or indirect effects enhance the
tolerance of rice towards abiotic stresses such as heavy metals, drought and high salinity, and thereby promote the
rice growth. In this article, we introduce the PGPR as well as their species, and review the applications of PGPR in
improving rice tolerance under abiotic stress, which may provide some references for further research and
application of PGPR in this field.
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