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The ability of aquatic plants to accumulate heavy metals from water is well
documented (Sinha et al. 1996). Many-free floating, emergent and submerged
species have been identified as potential accumulators of heavy metals (Nasu et
al. 1984; Nor 1990; Sinha and Chandra 1990). Such plants could be utilized for
the improvement of water quality and for reducing the pollution load in water
bodies. Toxic metals also cause a high level of phytotoxicity in plants as a result
of several physiological and biochemical changes which take place in the plant
systems. These changes are due to the interaction of heavy metals with sulphydryl
groups of the enzymes (Thapa et al. 1988). Aquatic plants growing in the polluted
water absorb heavy metals which enter into the food chain, posing a serious threat
to human health (NAS 1978). Copper is a necessary element for all living
organisms on earth, in air and sea. There are some amounts of coppers in tissues
of bodies. Copper exists in the structure of enzyme metal proteins and it is an
enzyme activator that gets catalysis some amino acids transfer (Negri et al. 1996).
Copper is trace metal which is necessary for plants to survive. The submerged
macrophytes are particularly useful in the abatement and monitoring of heavy
metals. They do not migrate and attain equilibrium with their surroundings within

a short period, as these plants are used to bioabsorp. the metals from waste water
(Rai et al. 1995).

Other species with a phytoremediating abilities are; Myriophylum brasiliense,
Salix sp. and Populus sp. (Brown 1994). Lemna minor is an aquatic plant, which
absorbs heavy metals in water has been used as research material in our study.
Heavy metal absorption of this plant is in maximum levels all certain conditions.
The explosion of Lemna minor within water pollution has been increased by
factors like advancing of technology in industrial actions. They conclude that
duckweed shows promise for the removal of Cd, Se, and Cu from contaminated
wastewater since it accumulates high concentrations of these elements (Zayed
1998). In the light of studies that are mentioned above, we have analyzed the Cu®™

heavy metal absorption by using the Lemna minor aquatic plant under laboratory
conditions.
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MATERIALS AND METHODS

Lemna minor (duckweed), which absorbs heavy metals in wastewater has been used
as research material. This aquatic plant has been picked up from the surface of the
fifteenth km of Burdur-Antalya highway (Figure 1). Duckweed plants were
collected from wetlands. The plants were washed very well and rinsed in distilled
water 3 times for 5 min.

Aquatic plants were exposed to individual trace element at 1.0, 3.0, 5.0, and 7.0
mgL"' concentrations. Plants without added trace elements served as controls.
Plants were then oven dried at 60 °C for 48 hr before plant dry weight was
determined. The dry plant materials were ground to powder and representative
samples were taken for chemical analysis. Plant material was digested in duplicate
with 65% HNO; and 60% HCI during which temperatures were raised to about 95
°C until evolution of nitrous gas stopped and the digest became clear (Kacar
1972). Quantitative determination of Cu'* was carried out by atomic absorption
analysis, with a Shimadzu AAS F 640 spectrophotometry (Table 1.)

RESULTS AND DISCUSSION

Recently, there has been growing interest in the use of metal-accumulating roots
and rhizomes of aquatic or semi-aquatic vascular plants for the removal of heavy
metals from contaminated aqueous streams. For example, water hyacinths
(Eichornia crassipes), pennywort (Hydrocotyle umbellata 1.) (Dierberg et al.
1987), duckweed (Lemna minor) and water velvet (Azolla pinnata) (Jain et al.
1989) take up Pb, Cu, Cd, Fe and Hg from contaminated solutions. Free-floating
macrophytes are those that float on the surface of the water and are not attached to
the substrate. Emergent macrophytes have leaves and/or stems which rise above the
water surface and generally anchored to the substrate. Submerged macrophytes are
those residing below the surface which may have emergent flowering bodies
(Thomas et al. 1995). The extent of metal accumulation within aquatic
macrophyte is known to vary significantly between species. For example, the
emergent aquatic plants are usually accumulates lower amount of metals than
submerged aquatic vegetation (Albers and Camardese, 1993). Few laboratory
studies have clearly demonstrated the importance of aquatic plants in
accumulation of copper (Salt et al. 1995). Emergent macrophytes like Baccopa
monnieri, Cyperus rotundus, Eichornia crassipes and Marsilea spp. growing near
a chloralkali plant at Ganjam and Orissa were reported to accumulate 9-25 pgg”
Cu™ in roots and 1-13 pgg"' Cu™™ in shoots, when the concentration of Cu™* in
water was 4 pgL! (Lenka et al. 1992). For the growth of floating, Lemna minor,
in 96 hr test, Ni was extremely toxic, thus Iso-value for Ni was 0.45 mgdm'3 and
Cr was much less toxic than Nilsy value for Cr was 35 mgdm™ indicating that
nickel is more mobile than chromium (Wang et al. 1986). The results show that
under experimental conditions, duckweed proved to be a good accumulator of Cu™.
Duckweed exhibited some symptoms of toxicity at higher levels of elements
supply.
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Figure 1. Map of the stuy area.

Table 1. Rate of total element accumulation of Cu®™ element by Lemna minor.

Periods Initial Concentration Final Concentration Removed Concentration (%)

(hy) mgl" meL” mgL"
24 1.0 0.67 66.67
3.0 1.78 59.26
5.0 2.56 51.11
7.0 4.78 68.25
48 1.0 0.78 77.78
3.0 1.89 62.96
5.0 2.33 46.67
7.0 4.67 66.67
72 1.0 0.11 11.11
3.0 1.67 55.56
5.0 2.44 48.89
7.0 1.89 26.98
96 1.0 0.44 44 .44
3.0 1.22 40.74
5.0 0.89 17.78
7.0 1.78 25.40
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The toxicity effect of each trace element on plant growth was in descending order
of damage. Further, the growth rates and harvest potential make duckweed a good
species for phytoaccumulation activities. Lemna minor (duckweed) is a
hyperaccumulator plant. This plant can also be used for the accumulation of the
other metals.

Our experiments showed that these plants accumulated at high levels of Cu™" in
the first few days and then showed a decrease in the accumulation may be due to
reaching its saturation level.
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