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The effects of  different concentrations of  Cadmium on the growth of  sunflower (Helianthus annuus L.) 
and i ts ac cumulation i n root s, stem an d l eaves w ere i nvestigated u sing Atomic ab sorption 
spectrophotometer The concentrations of Cadmium chloride used were 0, 6, 9 and12mg/kg soil. Seedlings 
of t hree su nflower cu ltivars vi z., HI-SUN33, H I-SUN38 an d S 278 e xposed t o 9 PPM Cd e xhibited 
substantial growth reduction and all of them died 10 d ays after treatment application. Growth of roots 
and shoots was inhibited at concentrations of 9 mg/kg soil and 12mg /kg. Cd during the entire experiment 
(20 days). Cadmium accumulation in roots, stems and leaves increased significantly (p<0.05) with 
increasing Cd concentrations. Cadmium was concentrated mainly in the roots, and variable amounts of 
Cd were also transported to stem and leaves. Among the three cultivars, HI-SUN38 produced more roots 
and hi gher bi omass t han H I-SUN33 and had a greater ab ility to accumulate Cd w hen compared w ith 
S278. 
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Introduction 
 
Cadmium (Cd) a t race he avy m etal i s cons idered a 
hazardous pollutant due t o i ts hi gh t oxicity a nd 
solubility in water ( Lockwood, 1976) . A t l ow 
concentration it has stimulatory effect on root growth of 
Allium sativum (Liu et al , 2003,2004), but  a t hi gher 
concentration it is toxic a nd directly or indirectly 
inhibits physiological processes suc h as r espiration, 
photosynthesis, c ell di vision, pl ant-water r elationships, 
N m etabolism a nd m ineral nut rition, r esulting i n poor 
growth and low biomass ( Barcelo &  P oschenrieder, 
1990; Sanita & Gabbrielli, 1999; Liu et al., 2003/2004). 
Cadmium can be easily t aken up by pl ants, transferred 
through food chains to impart adverse effects on human 
health (Nordberg, 2003; Wagner, 1994). 
Emphasis has become more prev alent t owards t he 
problems of Cd pollution with the development of  
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modern industry and a griculture. A nthropogenic 
activities, such as mining, i ndustry, a griculture a nd 
waste disposal has increased since the beginning of the 
20lh century ( Alloway, 1995) . M ost c onventional 
remediation approaches do not  pr ovide a n a cceptable 
solution to treating contamination c aused by  m etal 
pollution. A lternatively, phy toremediation pr ovides a n 
attractive st rategy, being l ow cos t and environmentally 
sustainable (McGrath et al., 2002; Salt et al., 1998). The 
idea of using rare plants which hyperaccumulate metals 
to selectively r emove and recycle excessive soil metals 
was introduced by Chancy (1983). Salt et al. (1996) also 
considered phytoremediation as an emerging technology 
using selected and engineered metal-accumulating plants 
for environmental cl ean-up. M etal-accumulating pl ants 
can accumulate unusually high concentrations of  heavy 
metals i n bot h r oots a nd s hoots f rom pol luted soil and 
waters (Kumar et al., 1995; Dushenkov et al., 1995). A 
few t errestrial pl ant spe cies e.g. Thlaspi sp., (Lombi et 
al., 2000) a nd Arabidopsis halleri (Bert et al., 2002) 
were reported to accumulate high concentrations of Cd,  


