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ABSTRACT

Plant species grown on heavy metal contaminated soils around Padaeng 7
were collected and investigated for Cd and Zn accumulation to find the potential
hyperaccumulator plants for phytoremediati@nromolaena odoratum, Gynura pseudochina,
Justicia procumbens andlmpatiens violaeflora met the required hyperaccumulation criteria. T
were thus considered as Cd hyperaccumulators whipeocumbens was also considered a 4
hyperaccumulatorC. odoratum from field collection accumulated 166 and 110 mg Cd Byv
in shoots and roots, respectively. Moreover, the hydroponically grown plants could accy
266 and 1,670 mg Cd KgDW in shoots and roots, respectively without showing any tox
symptoms at Cd supply level of 2.5 m{ [C. odoratum was the best candidate for feasi
phytoremediation. It was able to accumulate not only high Cd concentration but also r
many favorable characteristics suitable for practical phytoremediation. Metal toxicitiés
odoratum exposed to high Cd concentration were seeinaagng brown colored roots, ro
fragmentation, and red spots in the veins and petioles of leaves. Tissue damage and
deformities were also observed. They possibly resulted from the interference of Cd w
homeostatic pathway for essential metalsClrodoratum’s roots, Cd was mainly found in tH
cell wall, intercellular space and in cells close to the vascular system. It indicated t
transported apoplastically can be immobilized in the cell wall and intercellular space wh
taken into plant cells will be bound to phytochelatin and transported into vacuole. In plant
Cd was found in mesophyll cells lying along the way of water migration from vascular cylin
the epidermis, indicating involvement of transpiration in metal transportation.

Normally heavy metal availability in soil is not the only rate limiting factor
phytoextraction, but also the retardation of plant growth due to metal toxicity. The comb
between plants and plant growth promoting rhizobacteria (PGPR) is an alternative for imj
phytoextraction efficiency since PGPR not only promote plant growth but also enhancg
uptake.In the present studgZhryseobacterium sp. TKS21, Comamonas testosteroni TKS07,
Cupriavidus taiwanensis TKS05, Delftia sp. TKS10, Pseudomonas aeruginosa TKS22, and
Serratia marcescens TKS01 were isolated from the rhizosphereCobdoratum grown on meta
contaminated soils. All of them could colonize the rootsHefianthus annuus. Moreover,
TKS21, TKS07, TKS05, and TKS10 not only promoted plant growth but also enhanc
accumulation in the plants grown on non-sterile metal contaminated soil. Plant growth prg
may have resulted from production of IAA synthesized by bacterial inoculants, whi
accumulation was probably enhanced through metal solubilizing activity by the rhizobg
Enhancing metal accumulation in high yielding crop plants without diminishing their yig
fundamental to successful phytoextraction.

KEY WORDS: CHROMOLAENA ODORATUM / HYPERACCUMULATOR / Cd / Zn /
PLANT GROWTH PROMOTING RHIZOBACTERIA (PGPR)
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