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Abstract: This study's goal was to remove various concentrations of heavy metal salts, such as manganese and zinc
chloride, from some aquatic plants, such as Elodea Canadensis and Myriophyllum verticillatum, over the course of a month.
The findings indicated that the concentrations of the components in the aquatic plants used in the test increased at the end
of the study in a different manner than those in the control sample.
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INTRODUCTION

Using plants' capacity to concentrate environmental elements and compounds and detoxify a variety of chemicals,
phytoremediation is a cost-effective plant-based remediation method [3]. Static water environments and contaminated soil
can both benefit from phytoremediation. In order to lessen the impact of contaminants in soils, water, or air,
phytoremediation has been successfully applied in the restoration of abandoned metal mine workings, sites where
polychlorinated biphenyls were disposed of during manufacturing, and ongoing coal mine discharges [5]. Certain plants
known as hyper-accumulators have the capacity to bio-accumulate chemicals, which zincs to the concentrating effect. The
remediation effect is quite different. Toxic heavy metals cannot be degraded, but organic pollutants can be and are generally
the major targets for Phytoremediation. The viability of employing plants for environmental remediation was validated by
a number of field tests [4]. Globally, phytoremediation programs have reduced the levels of contaminants such metals,
herbicides, solvents, explosives, and crude oil and its derivatives. Numerous plants have demonstrated the ability to hyper-
accumulate pollutants at toxic waste sites, including pigweed, hemp, alpine pennycress, and mustard plants. Because of
variations in plant physiology, not all plants can absorb organic contaminants or heavy metals [6]. This technology has
been used at locations with soils contaminated with zinc, uranium, and arsenic, and it has been studied more and more.
Even cultivars of the same species have different capacities to accumulate pollutants. One significant drawback of
phytoremediation is that it necessitates a long-term commitment since it depends on a plant's capacity to grow and survive
in an environment that is not optimal for typical plant growth, even if it has the benefit of allowing environmental concerns
to be addressed in situ [7].

MATERIALS AND METHODS

In order to test the ability of two plants—Myriophyllum verticillatum and Elodea Canadensis—to eliminate
varying concentrations of the salts zinc chloride and manganese chloride, 50 g of each plant's fresh weight was taken, and
the plants were grown in ten plastic containers with a combined capacity of fifteen liters. (10) liters of water with three
distinct quantities of salts (10, 20, 30 mg/liter) (nickel chloride, manganese chloride, cobalt chloride, and zinc chloride) are
contained in each container. To ascertain the elimination percentage, samples of the experiment's plants were taken a month
later and subjected to varying element salt concentrations [8]. Flame atomic spectrometry was used to quantify the heavy
elements in plant and water samples [9].
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RESULTS & DISCUSSION

Figure 1 illustrates the accumulation of zinc in the aquatic plant Myriophyllum verticillatum (1.438, 1.841, 2.129)
in comparison to the control, while the concentration of zinc in the plant Elodea Canadensis (1.438, 1.841, 2.186) in
comparison to the control. The study's findings indicated an increase in the concentration of heavy elements in the aquatic
plants at the end of the experiment. Figure (2) illustrates the accumulation of Manganese in the aquatic plant Myriophyllum
verticillatum (1.316, 1.684, 2.007) and the concentration of zinc in the plant Elodea Canadensis (1.465, 1.873, 2.228) in
comparison to the control. The study's findings also demonstrated an increase in the concentration of heavy elements in
the aquatic plants under investigation at the conclusion of the experiment.

Figure (3) illustrates the percentage of zinc removal in the aquatic plant Myriophyllum verticillatum (25.357,
21.922, 18.9425) in comparison to the control, and the percentage of zinc removal in the plant Elodea Canadensis (21.983,
18.091, 16.811) in comparison to the control. These findings demonstrate the percentage of removal of heavy elements in
the aqueous solution at the conclusion of the experiment. The percentage of Manganese elimination in the aquatic plant
Myriophyllum verticillatum (27.781, 24.353, 21.928) and the plant Elodea Canadensis (24.715, 22.891, 20.091) in
comparison to the control was also displayed in Figure (4).

It demonstrates how the aquatic plants being studied can either absorb large quantities of the element and change
into inactive vacuoles, accumulate this element in their tissues, or have a special ability to endure high concentrations of
the element [10]. The natural equilibrium of heavy metals in plants. The enzyme phytochelatin synthase does this by
activating the presence of heavy element ions using glutathione as a basic material. [12] It should be mentioned that a
variety of external factors, including salinity, pH, the effectiveness of complex organic and inorganic molecules, and their
effects on the physical and chemical processes that control the rate of metabolic processes, including temperature, oxygen
content, and light intensity, all affect the concentration of heavy metals in living things' tissues. The element's ambient
concentration, environmental characteristics, organism type, and exposure time all have an impact on bioaccumulation.
The results of the study showed that at the end of the trial, the total amount of chlorophyll in the aquatic plants under
examination had dropped. This is due to the presence of these highly poisonous compounds in the experimental plants,
which can accumulate in plant tissue [13]. It does this by inhibiting the enzymes that make it, such as aminolevulinic acid
dehydratase and porphobilinogen deaminise, which creates porphyrin. exposed to the enzymatic impacts of these elements
[15]. Studies have demonstrated that the production of chlorophyll, the process of photosynthesis, and the synthesis of
other colours such as carotene and efficacy all affect certain heavy metals [14]. Because the enzymes that help with the
synthesis of carotene and chlorophyll are inhibited, the amount of chlorophyll in plant tissues decreases as the concentration
of heavy metals increases. By installing certain enzymes, Nasser facilitates the synthesis of chlorophyll [16].
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Figure 1: Showed the accumulation of Zinc in Myriophyllum verticillatum and Elodea Canadensis tissues

Figure 2: Showed the accumulation of Manganese in Myriophyllum verticillatum and Elodea Canadensis tissues
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Figure 3: Showed the percentage removal of Zinc by Myriophyllum verticillatum and Elodea Canadensis
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Figure 4: Showed the percentage removal of Manganese by Myriophyllum verticillatum and Elodea Canadensis tissues

CONCLUSIONS AND RECOMMENDATIONS

Growth processes are adversely affected by heavy metals, and the consequences worsen as the pollutant's

concentration rises concurrently. The choice of plant species is based on the kind of pollutant and its concentration in the
environment. Plants are an efficient biological agent for eliminating pollutants from highly polluted settings.
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