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ABSTRACT

Plant species grown on heavy metal contaminatdd acdbund Padaeng Zn mile
were collected and investigated for Cd and Zn actation to find the potential metal
hyperaccumulator plants for phytoremediati@nromolaena odoratum, Gynura pseudochina,
Justicia procumbens andlmpatiens violaeflora met the required hyperaccumulation criteria. They
were thus considered as Cd hyperaccumulators whieocumbens was also considered a 4n
hyperaccumulatorC. odoratum from field collection accumulated 166 and 110 njkg* DW
in shoots and roots, respectively. Moreover, thérégonically grown plants could accumulate
266 and 1,670 mg Cd KgDW in shoots and roots, respectively without shmmvany toxicity
symptoms at Cd supply level of 2.5 m{ [C. odoratum was the best candidate for feasible
phytoremediation. It was able to accumulate not dnggh Cd concentration but also retained
many favorable characteristics suitable for prattighytoremediation. Metal toxicities i€.
odoratum exposed to high Cd concentration were seethaasng brown colored roots, ropt
fragmentation, and red spots in the veins and lgstiof leaves. Tissue damage and orgarelle
deformities were also observed. They possibly tedufrom the interference of Cd with the
homeostatic pathway for essential metalsClrodoratum's roots, Cd was mainly found in the
cell wall, intercellular space and in cells clogethe vascular system. It indicated that |Cd
transported apoplastically can be immobilized ia tiell wall and intercellular space while Cd
taken into plant cells will be bound to phytochiglatnd transported into vacuole. In plant leayes,
Cd was found in mesophyll cells lying along the we@yvater migration from vascular cylinder o
the epidermis, indicating involvement of transpomatin metal transportation.

Normally heavy metal availability in soil is notettonly rate limiting factor fo
phytoextraction, but also the retardation of plgrdwth due to metal toxicity. The combinatipn
between plants and plant growth promoting rhizodr@et(PGPR) is an alternative for improving
phytoextraction efficiency since PGPR not only potenplant growth but also enhance metal
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 tteots of Helianthus annuus. Moreover,
TKS21, TKS07, TKS05, and TKS10 not only promotednplgrowth but also enhanced Cd
accumulation in the plants grown on non-sterileahedntaminated soil. Plant growth promotipn
may have resulted from production of IAA synthedizZgy bacterial inoculants, while Qd
accumulation was probably enhanced through metabgiaing activity by the rhizobacterig.
Enhancing metal accumulation in high yielding cpdpnts without diminishing their yield is
fundamental to successful phytoextraction.
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