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EKKASIT AKSORN : INCREASE OF EFFICIENCY OF PHYTOREME-
DIATION FOR HEAVY METAL REMOVAL BY PLANT GROWTH-
PROMOTING RHIZOBACTERIA. THESIS ADVISOR : ASST. PROF.
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PLANT GROWTH PROMOTING RHIZOBACTERIA/HEAVY METAL/VETIVER

GRASS

Six strains of plant growth-promoting rhizobacteria (PGPR) isolated from
heavy metal contaminated sites in Tak Province, Thailand, were 1RER2, 25R463,
27RER3, 39SHR, 53S462, and 65R471. The effects of 0.5 mM Cd, 2.5 mM Pb, and
5.0 mM Zn on the plant growth promoting (PGP) traits namely indole-3-acetic acid
(IAA) productions, gibberellins productions (GA3), ammonia productions,
siderophores, 1-aminocyclopropane-1-carboxylic acid (ACC) deaminase utilization as
the sole N source, and insoluble phosphate solubilization were assessed in selected
bacteria. The results revealed that 53S462 and 65R471 strains have significantly
increased (p < 0.05) the IAA and siderophores productions while decreased the ACC
deaminase production and phosphate solubilization. In the pot experiment, the metal
resistant 53S462 and 65R471 strains were inoculated into vetiver grass ecotype
V. zizanioides grown in soil spiked with 40 mg/kg Cd, 600 mg/kg Pb, and 400 mg/kg
Zn. The results showed that 65R471 increased the heavy metal root uptake and total
chlorophyll production of the V. zizanioides, when compared to 535462 strain and
uninoculated control. This effect can be attributed to the more efficiency of 65R471 in

enhancing siderophores production and IAA production, Cd and Zn solubilization and
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hence the more tolerance to heavy metal. Owing to its wide multifarious action, the
metal resistant 65R471 might serve as an effective metal sequester and growth-
promoting bioinoculant for vetiver in phytoremediating the heavy metal contaminated

soil in the future.
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