Enhancing drought tolerance in crops
Rhizobacterial application for sustainable water management on the areas of limited water
resources
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Abstract

A key challenge for plant growth is global water shortage, limiting crop yields already today
in more than 70% of arable lands. The drought limitations further gain in importance in the
near future as agricultural activities expand to less fertile areas to satisfy growing demands
for food. Accordingly, novel solutions for plant survival and growth under restricted water
availability are of central significance in contemporary plant science. Rhizobacterial ability
to increase plant growth and provide protection to various pathogens has been frequently
reported and applied in agricultural systems. Relatively few reports have been published on
the bacterial ability to induce drought stress tolerance. Application of the isolates together with novel technologies for their monitoring can contribute to solving
food security issues in the changing climates.
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Figure 1. Enhancement of plant drought tolerance by Paenibacillus polymyxa.
P. polymyxa B2 inoculated plants (A) survived drought stress two weeks longer than untreated control plants
(B). Image after three day drought exposure is shown. Plants were grown and inoculated and subsequently exposed to drought stress as described by Timmusk and Wagner (1999).
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Figure 2. Typical pattern of P. polymyxa colonization and biofilm formation on plant roots.
Scanning electron microscopy (SEM) micrographs of colonized roots.
Studies in the controlled system after two hours of colonization (A, C, E) and in non-sterile soil assays
after one week of colonization (B, D, F). Plants were grown and inoculated as described by Timmusk et al.2005.
Images were taken from the root tips (A, B, C and D) and from tip-distal regions (E and F) Timmusk et al.2005.
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