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Abstract

Six isolates (1RER2, 25R463, 27RER2, 39SHR, 535462, and 65R471) of plant
growth-promoting rhizobacteria (PGPR) were obtained by screening of 521 colonies of
bacteria isolated from heavily cadmium-contaminated soil at of Mae-Taew site, Mae-
Sot district in Tak province. The quantification of plant growth promoting (PGP) traits
of the six isolates under heavy metal stress was evaluated. The effects of the
selected PGPR on promoting vetiver growth and heavy metal uptake were also
investigated using both the axenic culture and the pot experiment. The results
revealed that all six selected isolates of PGPR possessed the capability of cadmium-,
lead- and zinc-tolerance, while still maintained most of their PGP traits under the
heavy metal stress. In particular, 535462 and 65R471 isolates significantly increased
the indole-3-acetic acid and siderophores production (p< 0.05) while decreased the
phosphate  solubilization,  gibberellin. and  1-aminocyclopropane-1-carboxylate
deaminase production (p< 0.05). Analysis of 16S rDNA partial sequencing suggested
that 535462 and 65R471 belong to the genus of Pseudomonas. Both isolates of PGPR
exhibited the capability of root colonization and growth promotion of the inoculated
host plant, V. nemoralis (Ratcahburi ecotype), when grown under heavy metal stress.
Under axenic culture, the inoculated 65R471 and 1RER2 enhanced the efficiency of
cadmium and zinc uptake of the vetiver. However, in the pot experiment, when the
vetiver was grown under the soil spiked with the mixture of cadmium, lead and zinc,
the inoculation of 535462 and 65R471 enhanced only the zinc uptake, with the bulk
content of zinc remained in roots. In addition, both inoculants could reduce the
movement of zinc from roots to shoots as suggested by the lower transportation
factor (TF) value of zinc. Moreover, 65R471 could significantly enhanced the TF of
cadmium compared to 535462 inoculation and the un-inoculated control group (p<

0.05).

Owing to its wide multifarious actions, the metal resistant 65R471 might serve
as a good candidate for metal sequestration and growth-promoting bioinoculant for

vetivers in phytoremediating heavy metal contaminated soil for future studies.
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