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Abstract

Heavy metal contamination can cause health and environmental problems in many regions
of the world. Phytoremediation is one of the methods for dealing with metals contaminated in soil.
To enhance phytoremediation efficiency, co-cultivation with plant-growth promoting bacteria
(PGPB) is one of the strategies. Our study aimed to isolate novel PGPB from cadmium
contaminated areas in Tak province. Dilution plate method was used to isolate bacteria from soil
samples. From 218 clones isolated from the soil, 12 colonies were Cd tolerant and had high activity
of Indole-3-acetic acid (IAA), siderophore production, and phosphate solubility. These bacterial
strains were identified by 16s rDNA sequencing as Enterobacter mori, Klebsiella huaxiensis,
Pseudomonas alloputida, Pantoea cypripedii, Pantoea dispersa and Pantoea anthophila. The
twelve bacterial strains were selected for co-cultivation with PTT1 rice seedlings under a
hydroponic system. Although Cd toxicity greatly inhibited root length of the rice seedlings, S10
bacteria (Pantoea anthophila) were able to rescue the seedlings and significantly increased the
root length under Cd stress. In addition, S2 (Pantoea cypripedii) and S4 (Klebsiella huaxiensis)
bacteria were selected for a pot experiment with Napier grass. After 60 days of co-cultivation,
addition of S2 and S4 significantly promoted Napier growth and reduced Cd accumulation in the
plant tissues. To assess the prospect of increasing PGPB efficiency, the effect of combining S2
bacteria with biochar on KDML 105 rice was investigated. Although addition of S2 bacteria and
biochar did not improve the rice growth, it can significantly reduce Cd concentration in the rice
plants. Our study demonstrates that the selected bacteria have great potential for promoting plant
growth in heavy metal contaminated areas.
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