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Abstract: The purpose of the study was to evaluate the effects of varying concentrations of manganese and zinc
chloride (10, 20, and 30 mg/L) on the physiological traits of Schoenoplectus litoralis and Myriophyllum verticillatum, as
well as to measure the levels of total chlorophyll and protein content. The study was conducted for one month. The research
results demonstrated that the water plants used for the investigation had higher component concentrations at the conclusion
of the investigation when compared to the control sample. Additionally, the water plants exposed to the effects of heavy
metals had lower levels of protein and chlorophyll.
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INTRODUCTION

Because aquatic plants have a fundamental role in influencing the aquatic ecosystem, they are especially important
in addressing the major environmental concern posed by heavy metal pollution of the water [1]. Using plants in treatment
is a novel way to remove pollutants since some plants have genetic, chemical, and physiological properties that do not
harm the environment, unlike chemicals, which are detrimental to the environment when used to treat contaminated water
[2]. Different plant families have been utilized as biological evidence to examine water pollution with heavy metals because
of the diversity of aquatic plants, their widespread distribution in water bodies, and their good tolerance to changing
environmental conditions. Because of their propensity to extract heavy elements from water and accumulate them in tissues,
they have also found widespread application in the bio-filtration industry [3]. Phytoremediation is the technique of
employing plants to remove contaminants from wastewater, surface water, groundwater, and soil because plants' biological
processes aid in the process of "green treatment." Several of these plants provide strong evidence of heavy element
contamination in water because they have a greater capacity to store heavy elements in their tissues than in the aquatic
environment, In addition to their rapid growth and low environmental requirement for adaptation to a wide range of habitats
[4]. Different amounts of heavy metals can accumulate in different plant bodies, depending on the species of the plant and
the organ under investigation [5, 6]. In natural systems, elements are absorbed by plants more slowly and as dissolved
complexes, which are contingent upon the chemical and physical parameters of their immediate surroundings [7]. This has
a significant impact on procedures pertaining to element ion absorption [8]. Due to interference in the ion transport system
between the two types of elements brought on by similarities in the chemical properties of minerals, some plants accumulate
high concentrations of both essential and non-essential elements in their tissues, rendering the plant unable to discriminate
between the two types of elements [9, 10]. Since these plants can extract elements from the substrate at far higher rates
than normal plants, they are referred to as hyper-accumulators [11]. To become resistant to high element concentrations,
these plants bind to peptides called Phytochelatin, which have the (-SH) group [12]. The purpose of this study was to look
at how zinc and manganese chloride affected the growth and physiological characteristics of Myriophyllum verticillatum
and Schoenoplectus litoralis.
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MATERIALS AND METHODS

The objective of the study was to ascertain whether aquatic plants like Schoenoplectus litoralis and Myriophyllum
verticillatum might eliminate certain heavy metals. Each plant was given a weight of 500 grams, and they were raised
separately in 15-liter plastic containers. Ten liters of water tainted with manganese and zinc chloride at three distinct
concentrations (10, 20, and 30 mg/liter) were contained in each container [13, 14]. The study lasted a month in accordance
with the required test, with samples being taken every 10 days. Plant samples were collected from the ponds in order to
determine the amounts of heavy metals, protein, and chlorophyll. The total chlorophyll content and protein level in aquatic
plant tissues were measured using methods [15, 16].

RESULTS AND DISCUSSION

The results of the study showed an increase in the concentration of heavy elements in the studied aquatic plants
at the end of the experiment. Figure (1) shown accumulation of manganese chloride and zinc chloride (5.349 and 5.173)
compared with the control (5.199 and 4.893) respectively in the aquatic plant Myriophyllum Canadensis tissues where
concentrations of manganese chloride and zinc chloride in the aquatic plant Schoenoplectus litoralis tissues (5.934 and
5.078) compared with the control (5.552 and 5.726) respectively. In other words, the aquatic plant Schoenoplectus litoralis
has a higher lead chloride accumulation than the aquatic plant Myriophyllum Canadensis, but the aquatic plant
Myriophyllum Canadensis has a higher accumulation of cadmium chloride in its tissues, this indicates that the studied
aquatic plants have the ability to retain this substance within the plant tissues, or that they have a unique way of carrying a
large amount of elements, or that they take elements in high concentrations, which are converted into inactive forms of
vacuoles. The differences in the concentration of elements collected within the plant bodies may be due to differences in
plant species, the physiological state of the plant, and the reception of the element. Plants exposed to heavy metals develop
phytoplankton, which hinders their ability to detoxify and maintain a healthy balance of heavy elements. Note that a variety
of external conditions, such as salinity, pH level, and the efficiency of complex organic and inorganic compounds, affect
the physical and chemical processes that regulate the rate of accumulation of heavy metals in the tissues of the organism,
as well as metabolic processes such as oxygen content, light intensity, and temperature. In addition, the level of the element
in the natural environment and the characteristics of the environment affect bioaccumulation [17-19].
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Figure 1: Concentrations of manganese chloride and zinc chloride in_Myriophyllum verticillatum and
Schoenoplectus litoralis tissues

The results of the study showed a decrease in the total concentration of chlorophyll in the studied aquatic plants
at the end of the experiment, figure (2) shown the concentration of chlorophyll in the aquatic plants Schoenoplectus litoralis
in concentration 30 ppm of manganese chloride and zinc chloride (2.278 and 2.429) compared with the control (2.719 and
2.871) respectively where concentrations of manganese chloride and zinc chloride in the aquatic plant Myriophyllum
Canadensis tissues (2.058 and 2.016) compared with the control (2.497 and 2.438) respectively, one of the reasons that
lead to a decrease in the amount of chlorophyll in plant tissues is exposure to different concentrations of heavy metals,
which lead to inhibition of enzymes involved in the synthesis of carotene and chlorophyll, which leads to a decrease in the
amount of chlorophyll in plant tissues in addition to inhibiting a small number of enzymes that help in the synthesis of
chlorophyll [20, 21].
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Figure 2: Concentration of chlorophyll in Myriophyllum verticillatum and Schoenoplectus litoralis tissues

Figure (3) shown The protein content in the aquatic plants Schoenoplectus litoralis in concentration 30 ppm of
manganese chloride and zinc chloride (2.445 and 2.420) compared with the control (2.901 and 3.879) respectively in the
aquatic plant Schoenoplectus litoralis tissues where concentrations of manganese chloride and zinc chloride in the aquatic
plant Myriophyllum Canadensis tissues (2.824 and 2.747) compared with the control (3.286 and 3.212) respectively the
reason for the decrease in protein content in the tissues of these plants is due to its consumption of some basic activities or
metabolic processes that take place within them to withstand the concentration of elements, which leads to a decrease in
the percentage of protein content in their tissues and is directly proportional to the time of exposure [22, 23].
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Figure 3: Protein content in Myriophyllum verticillatum and Schoenoplectus litoralis tissues

CONCLUSION

In comparison to Schoenoplectus litoralis, the aquatic plant Myriophyllum Canadensis exhibits a greater
accumulation of zinc chloride in its tissues, Conversely, Schoenoplectus litoralis exhibits a higher accumulation of
manganese chloride in its tissues than Myriophyllum Canadensis. Schoenoplectus litoralis and Myriophyllum verticillatum
levels of protein and chlorophyll were most significantly lowered by the metals. When selecting plant species, the type of
plants are an efficient biological instrument for eliminating pollutants from highly polluted areas.
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