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Abstract:

This research aims to isolate the bacteria from plant roots and rhizosphere soils that were able to
resist to heavy metals and produce indole-3-acetic acid (IAA). The potential of selected bacteria on the
removal of heavy metal in aqueous solution and increasing the heavy metal solubilization from contaminated
soil was studied. The ability of these bacteria to produce exopolymers and growth in medium containing
ACC as a nitrogen source was determined. The performance of heavy metal resistant PGPR in the
enhancement of root elongation of sunflower (Helianthus annuus) in the presence of cadmium and
promotion of the growth and accumulation of cadmium in sunflower grown in cadmium contaminated soil
were evaluated. A total 59 isolates of heavy metal resistant rhizobacteria was isolated from plant roots and
rhizosphere soils. Seven isolates were CR191, CR20I, LOEI2, BAM1, RIV3, MU1 and RHS4 produced high
levels of IAA in a range of 48.77 + 1.88 to 157.26 + 2.01 mg/L. CR19Il, CR20l, RHS4, MU1, BAM1, LOEI2
and RIV3 were characterized based on 16S rRNA gene sequences and identified as Enterobacter sp.,
Enterobacter sp., Klebsiella sp., Micrococcus sp., Klebsiella sp., Enterobacter sp. and Enterobacter sp.,
respectively. CR19l, CR20l, MU1, BAM1, LOEI2 and RIV3 were able to remove cadmium ion from aqueous
solution. However, only MU1, BAM1, LOEI2 and RIV3 promoted cadmium solubilization or mobilization from
contaminated soil. In addition, CR20l, MU1, BAM1, LOEI2 and RIV3 produced exopolymers and used ACC
as a nitrogen source for their growth. Micrococcus sp. MU1 and Klebsiella sp. BAM1 which produced high
level of IAA were selected for testing their ability on the enhancement of root elongation of sunflower. The
results found that MU1 and BAM1 were able to enhance the root length in both presence and absence of
cadmium. MU1 enhanced the growth of sunflower planted in cadmium contaminated soil and promoted
cadmium accumulation in the root of sunflower at the 2nd week after transplant, while BAM1 promoted
cadmium accumulation in the stem of sunflower at the 4" week. The highest percentage of the reduction of
soil cadmium concentration after transplant for 4 weeks was found in treatments with added EDTA. At the
2" and 4" weeks, the highest phytoextraction coefficients were found in treatment with added EDTA. The
highest translocation factors of cadmium translocation from root to aboveground part in the 2nd and 4th
weeks were found in treatments with added EDTA and BAMA1, respectively. In conclusion, the selected
heavy metal resistant PGPR could be applied for promoting the growth and cadmium accumulation of plants

for use in the phytoremediation of cadmium in contaminated areas.
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