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Abstract 

The current study indicate that the ability of some aquatic plants, such as Lemna minor, Ceratophyllum 

demersum, to reduce some pollutants from the final sedimentation basins of the domestic wastewater 

treatment plant in Al-Muthanna. The experiment included growing aquatic plants in plastic containers 

with a capacity of 20 liters of water. Physical and chemical parameters of domestic wastewater with 

heavy metal and physiological concentrations of plants were measured by taking water samples every 5 

days for 25 days. The results showed that all plants raised their pH value to the basic side. On the other 

hand, the current laboratories were not effective in reducing the values of total dissolved and suspended 

solids, electrical conductivity, total alkaline salinity, copper, and total hardness in water. All 

laboratories demonstrated the ability to reduce domestic wastewater contaminants, which include 

biological requirements for oxygen, ammonia, nitrite, nitrate, phosphate, zinc, magnesium, and calcium 

in domestic wastewater. The results showed the role of the plants under study in reducing zinc after 

water treatment. While copper concentrations increased in both plants. As for iron, the plants did not 

show any efficiency in reducing it throughout the treatment period. The physiological state of aquatic 

plants was affected by bioremediation. The chlorophyll content decreased in C. melanogaster while it 

increased in Lemna minor after treatment. The activity of the SOD enzyme decreased in all plants after 

water treatment, and the activity of the catalase enzyme increased in both plants after treatment. The 

study also showed an increase in malondialdehyde (MDA) enzyme in all plants after treatment. 

 
Keywords: Phytoremediation, wastewater, C. demersum, L. minor, heavy metals 

 

1. Introduction 

Water is an essential resource on our world, supporting human survival and the overall health 

and prosperity of all living things [1]. Water pollution has become an issue for humanity as a 

result of rapid population growth and technological improvement. Furthermore, failure to 

perform sufficient wastewater treatment before discharge into water bodies is frequent in 

developing nations such as India, Kenya, Nigeria, and Ethiopia[2]. The presence of different 

contaminants in wastewater, including microorganisms, organic and inorganic impurities, 

and heavy metals, can be exceedingly damaging to the environment and human health. [3]. 

The disposal of waste products and residuals into natural water pools can have disastrous 

repercussions for aquatic ecosystems, posing serious hazards to natural habitats and human 

health [4]. As a result, wastewater should be properly cleaned and refined before discharge 

into the environment. Currently, standard wastewater treatment procedures are not always 

effective at eliminating water pollutants. As a result, minor levels of contaminants may 

remain in the treated water [5]. Because of the poisonous nature of the contaminants, they 

may harm the ecosystem and disrupt various cellular functions in plants.[6]. Given the 

harmful effects of pollutants on human health and aquatic habitats, other wastewater 

treatment technologies are required [7, 8]. Natural treatment systems are one of the most 

effective treatment technologies for a variety of wastewaters, and they have received a lot of 

attention in recent years. One of the natural therapy techniques that have been considered in 

various nations during the last few decades, The wastewater treatment system with the help 

of plants (phytoremediation) or wetland systems is popular in industrialized countries. 

Phytoremediation is a novel technology for removing or recovering excess nutrients from 

polluted settings. The use of aquatic plants in wastewater phytoremediation is particularly 

efficient since they can ingest and degrade contaminants (e.g. phosphates, nitrates, metal 
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ions, etc.). from polluted water. Therefore, they improve the 

wastewater quality before discharging it into the natural 

environment. Phytoremediation methods can also be used to 

recover nutrients such as phosphates and nitrates from 

wastewater, which can be applied to produce chemical 

fertilizers and food additives for livestock[9]. 

 

The Aim of The Study 

1. study the possibility of using some aquatic plants in the 

treatment of domestic water. 

2. 2-Study response of some aquatic plants by measuring 

chlorophyll, Malonyldehyde (MDA), catalase (CAT) 

and Superoxide dismutase(SOD). 

 

2. Materials and Methods 

2.1 Description of the Wastewater Treatment plant 

The Central Wastewater Treatment Plant is located in Al-

Muthanna Governorate - Al-Rumaitha district in Al-

Daboush area (Fig 2-1), about (25 km) away from the city 

center (Samawa) on the Warka road. The stages of treatment 

include several steps It begins with the mechanical or 

physical treatment stage, where heavy water (wastewater) 

enters from the main conveying pipe in pump station 2 in 

Rumaitha to the main entry station (inlet). It contains a clip 

to hold stones, cans, pieces of cloth and nylon. Then to the 

basins for removing sand and fat, and then to the narrowing 

basins to narrow and accelerate the movement of water. 

The water then enters the aeration ponds, where the primary 

treatment is carried out by aerobic bacteria to remove 

phosphorus, nitrogen and nitrates. In the second part of the 

aeration ponds, the water is treated by aerobic bacteria that 

analyze heavy water, and then to the sedimentation ponds to 

rid the water of suspended matter. Then to the chlorination 

ponds and finally to the final station that pumps the treated 

water to the drain (information from the station 

management). 

 

 
 

Fig 2.1: Map of study site. 

 
2.2 Field sampling and Analytical Method 

Wastewater samples were collected from sedimentation 

ponds by polyethylene containers of 20 liters.Aquatic plants 

were collected and washed well with tap water several times 

then with warm water to remove suspended materials and 

placed in plastic basins with dimensions of (70 x 30 x 35), 

and left Plants with tap water for a period of two weeks for 

the purpose of acclimatization and discarding the 

contaminants attached to them from their original origin, 

after that, the plants were placed at a rate of 10 g / liter [10], 

with the addition of 20 liters of domestic wastewater, with 

leaving Basin that contain only untreated wastewater which 

represented the control. An amount of water was withdrawn 

every 5 days until the 25th day for the purpose of 

conducting some physical and chemical tests. 

Water temperature(WT), Biological oxygen demand(BOD), 

total dissolved solids (TDS), total suspended solid (TSS), 

electrical conductivity (EC), salinity, hydrogen ion 

concentration (pH), total hardness (TH), Calcium(Ca⁺²), 

Magnesium (Mg⁺²), alkalinity(T.K), phosphates (PO4⁻), 

nitrates (NO3⁻), Nitrite(NO2⁻)and heavy metals(Cu, Zn, Fe). 

Were measured according to the methods shown in the table 

below: 

 

Table 2.1: Physiochemical parameters and methods were used in the current study. 
 

NO Parameters Acronyms Unit Methods 

1 Water Temperature WT C˚ Mercury Thermometer (0-100C)[11] 

2 Electrical conductivity EC πs/cm multi-meter Sm801[12] 

3 Salinity - ‰ 
By the Conductivity Equation Salinity‰ =EC x 640 x 

10ˉ⁶;[13] 

4 Total dissolved solids TDS mg/l gravimetrically according to[14] 

5 Total suspended solid TSS mg/l gravimetrically according to[14] 

6 Hydrogen ion concentration PH - multi-meter Sm801[12] 

7 Biological oxygen demand BOD mg/l incubation for 5 days at 20 ° C;[15] 

8 Total hardness TH mgCaCO₃/l Titration with EDTA-2Na and EBT as an indicator;[14] 

9 Calcium Ca⁺² mgCaCO₃/l Titration with EDTA-2Na and Meroxide as an indicator;[14] 

10 Magnesium Mg⁺² mg/l mg Mg/L [total hardness (as mg CaCO3/L)-calcium 
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hardness(as mg CaCO₃/L)]*0.243;[14] 

11 Total Alkalinity TA mg/l As CaCO3 by titration method[14] 

12 Phosphates PO4 μl /g Molybdate ascorbic acid method;[16] 

13 Nitrates NO3 μl/g Cadmium reduction method; [17] 

14 Nitrite NO2 μl/g Colorimetric methods;[17] 

15 Ammonia NH4 μl /g Handbook of common methods in Limnology, [18] 

16 Copper Cu μl /g by flame atomic absorption spectrophotometer;[14] 

17 Iron Fe μl /g by flame atomic absorption spectrophotometer; [14] 

18 Zinc Zn μl /g by flame atomic absorption spectrophotometer;[14] 

 

2.3 Physiological and biochemical indicators 

2.3.1 Total chlorophyll 

The acetone extraction method was followed as proven by 
[19]. To estimate the chlorophyll pigment in the plant by 

crushing 0.5 g of fresh leaves with 80% of acetone, filtering 

the extract, then completing its volume to 10 ml, and taking 

its absorbance by spectrophotometer at the two wavelengths 

of 645 and 663 nm, according to the concentration in terms 

of mg / g of soft tissue according to the following equation: 

 
Total chlorophyll (mg / gm) = (A.663)*(0.00802)+(A.645)*(0.0202) 

 

as A means the amount of absorbance at the wavelength 

fixed with it. 
 
 2.3.2 Superoxide Dismutase Activity (SOD) 
According to[20], reaction mix is consisting of 50 μl crude 

enzyme (was prepared by grinded 1gm of plant sample over 

ice with the addition of 0.3 gm of PVP and 10 ml of PBS 

and then centrifuged on 10000 rpm for 15 minutes at 4⁰C. 

Supernatant was taken as crude enzyme extract while 

residue was neglected), extract with 2 ml of tris buffer and 

0.5 ml of pyragallol, absorption of samples was taken at 420 

nm. Control solution contains Distilled water with addition 

the same materials. As a blank, Distilled water was used. 

SOD activity was calculated using the following equation : 
 

SOD activity (U/ml) =
%𝑖𝑛ℎ𝑖𝑏𝑖𝑡𝑖𝑜𝑛 50%∗𝑟𝑒𝑎𝑐𝑡𝑖𝑜𝑛𝑣𝑜𝑙𝑢𝑚𝑒⁄

𝑡𝑜𝑡𝑎𝑙𝑡𝑒𝑠𝑡 𝑝𝑒𝑟𝑖𝑜𝑑
 

 

2.3.3 Catalase activity (CAT) 

CAT activity was measured according to the method 

described by[21]. The reaction included 50 μl crude enzyme 

(Prepared in the same manner as reported in SOD activity 

determination) with adding 2ml of (60 mM H2O2) to 1ml of 

(50 mM Phosphate Buffer Solution (PBS) pH 7.0), the 

absorbance was measured during 3 min at 240 nm. 

 

2.3.4 Malondialdehyde (MDA) content determination 

The method was adopted by [22] in estimating the content of 

Malondialdehyde. The plant extract (was prepared by 

crushing 0.25 gm of plant samples with 5 ml of 

Trichloroacetic acid (TCA) for the purpose of precipitation 

of proteins. Then a centrifugation process was carried out at 

1000 rpm for 15 minutes. Then 3 mL of filtrate was taken 

and a similar volume of Thiobar butric acide (TBA) was 

added. It was placed in a boiling water bath for 30 minutes 

and then the absorbance was read at a wavelength of 532 

nm, the Blank solution consists of 3ml of TCA solution and 

3ml of TBA solution. The amount of MDA was calculated 

from the following Ber-Lambert formula, as shown below:  
 

A= E*I*C 
 

Statistical Analysis 

Data were analyzed using SPSS.V.12. Statistical analysis 

was performed using sequential factorial experiments using 

Least Significant difference (LSD) that was calculated 

manually. p value ≤ 0.05 was considered Statistically 

significant.  
 

3. Results and Discussion 

The results of the study showed differences in water 

temperature during the experimental period. This is due to 

the different times for collecting samples and conducting 

different experiments, as well as temperature, which are 

important factors that affect the physical, chemical and 

biological properties of water through their direct impact on 

vital processes in aquatic organisms, such as metabolism. 

and growth, as well as its effect on gas concentration. 
[23].Figure (3-1)(a). Statistical results indicated that there 

were no significant differences (P≤0.05) in the temperatures 

of water treated by plants. 

The Electrical conductivity and salinity values did not 

decrease throughout the treatment period. The removal 

percentage of EC was ) 32.937%   ( for C. demersum and 

(34.180%)for L. minor, while salinity removal percentage 

was (32.921%) for C. demersum and (34.158%)for L. minor. 

This may be due to the presence of high concentrations of 

Ca+2 and Mg+2 [24]. Since the plants were not able to reduce 

their concentrations during the treatment period. In addition 

to adding some chemicals to the water, such as alum, nora, 

and sulfates, and chlorides, which increase ions in water[25]. 

This has been proven in previous studies, such as the study 

of [26], which showed that the electrical conductivity of the 

treated water in the station increased to exceed the actual 

values at time zero. Figure(3-1)(b&c)). The results of the 

statistical analysis indicated that there is no significant 

difference (p≤0.05) in the electrical conductivity and salinity 

values of the water treated by plants. 

The results show higher total suspended solids values after 

treatment. The removal percentage of TSS was (36.380%) 

for C. demersum and (38.037%) for L. minor. This may be 

due to evaporation processes and a decrease in the water 

level in the ponds. High TSS can negatively affect water 

quality. High Concentrations of suspended solids can results 

in lower water purity, which in turn reduces the amount of 

sunlight. This ultimately leads to a reduction in dissolved 

oxygen[28], which leads to the death of the plants and their 

sedimentation at the bottom of the tank. Figure(3-1)(d).The 

results of statistical analysis indicated that there was no 

significant difference (p≤0.05) in the values of total 

suspended solids in the water treated by plants. 

The plants did not show efficiency in reducing the values of 

total dissolved solids, with the exception of the C. 

demersum plant, which recorded higher than the control 

treatment on days (15 and 20) of the experiment, removal 

percentage of C. demersum was(35.326%), for L. minor was 

(31.369%). This means that the decomposition processes 
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were so high that the plants were not able to reduce them, 

especially since the current results It indicates that the plants 

under study were weak in reducing dissolved solids or that 

some ions did not have a distinct role in the plant 

metabolism [27], indicating that the plants were weak in 

reducing the values of magnesium and calcium, which are 

the basic components of dissolved solids. Figure (3-1)(e). 

The results of the statistical analysis indicated that there was 

no significant difference (p≤0.05) in the values of total 

dissolved solids in the water treated by plants. 

 

 
 

  
 

 
 

Fig 3.1: Some physical parameters for domestic water during treatment period by plants(a:temperature, c: Electrical conductivity, b:Salinity, 

d: total suspended solids and e: total dissolved solids). 

 

pH values of the treated water increased in the alkaline 

direction. L. minor recorded the lowest value (8 on day 5 

and the highest value 8.5 on day20), for C. demersum, it 

recorded the lowest value (7.3 on day 10 and the highest 

value on days 5 and 20) and for the control treatment, (the 

lowest values were recorded on the 15 and 20 day and the 

highest value is 7.7 on the 5 day). This was consistent with 

many previous studies that show the increase in pH values 

as carbon dioxide is consumed by aquatic plants in the 

photosynthesis process. [29]. The pH values increased when 

treated with L. minor, which indicates that it has desirable 

effects because it contributes to reducing the toxicity of 

some heavy metals and reduces their readiness in that water 

[30], [31]. Figure (3-2) (a). The statistical data confirmed that 

there was a significant difference (p≤0.05) in the values of 

water treated by plants. 

Aquatic plants were effective in reducing BOD5 values. 

With The removal percentage of BOD5 (29.008%)for both 

C. demersum and L. minor. The superiority of L. minor in 

reducing BOD5 was consistent with the study of [32]. The 

addition of duckweed improved the breakdown of organic 

matter by providing extra oxygen and surface area for 

bacterial growth[33]. Therefore, Lemna sp is known to be 

more efficient in reducing organic load because it provides 

additional surface area for bacterial growth and provides 

additional oxygen[32]. Figure(3-1)(b).Statistical data 
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confirmed that there were no significant differences 

(p≤0.05) in BOD5 values in water treated by plants. 

Figure(3-2) (c), the inefficiency of plants in reducing total 

hardness values is due to the fact that the water is loaded 

with organic materials in high concentrations, as well as 

converting large amounts of calcium into dissolved 

bicarbonate, which leads to an increase in total hardness, 
[34].This was consistent with the study of[35], which showed 

that the hardness increased after the use of reed plants to 

treat polluted water in some sites, and this was attributed to 

the presence of multivalent metal ions[36]. Also, some 

aquatic plants, such as C. demersum, are less efficient in 

reducing hardness causes represented by calcium and 

magnesium compared to root plants such as reeds and 

sedges[37]. The percentage of removal was (32.689%) for C. 

demersum, L. minor (32.037%).The results of statistical 

analysis indicated that there was no significant difference 

(p≤0.05) in the values of total hardness in the water treated 

by plants. 

Figure (3-2)(d & e), showed slight efficiency of plants in 

reducing calcium and magnesium values. The percentage of 

calcium removal was (36.465%) for C. demersum, L. minor 

(31.012%) and for the control (32.524%), while the 

percentage of magnesium removal was (32.724%)for C. 

demersum, L. minor (33.780%) and for the control 

(33.497%). The reduction may be because some ions present 

in the water, such as calcium and magnesium ions[38], may 

exit the plant body because the plant does not need them or 

needs them in small quantities [39]. The magnesium 

contained in chlorophyll molecules can be replaced by ions 

of heavy elements such as copper, cadmium, lead, and 

nickel, leading to its excretion into the external environment 
[40]. Results The results of the statistical analysis indicated 

that there was no significant difference (p≤0.05) in the 

percentage of calcium and magnesium in the water treated 

by plants. 
The plants under study did not record any efficiency in 

reducing total alkalinity values throughout the treatment 

period. Total alkalinity is affected by various factors such as 

carbon dioxide concentration, photosynthesis, and 

respiration. This was similar to a study conducted by [41] 

which showed that the concentration of total alkalinity 

increases in the last days of treatment with plants. This may 

be due to the formation of acidic compounds resulting from 

the decomposition of organic materials, such as carbonic 

acid, which converts calcium carbonate into calcium 

bicarbonate. The weakness of L. minor plants in primary 

reduction was also reported by [42] who showed that their 

reduction rates were weak at day 6 and disappeared as the 

treatment time progressed. Figure (3-2)(f). Statistical data 

confirmed that there are no significant differences (P≤0.05) 

in the values of total alkalinity in water treated by plants. 
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Fig 3.2: Some chemical parameters for domestic water during treatment period by plants (a: PH, b: Biological Oxygen Demand, c: Total 

Hardness, d:Calcium, e: Magnesium and f: Total Alkalinity). 
 

Aquatic plants have shown a distinct role in reducing 

phosphorus in domestic water. The percentage of removal 

was(49.144%) for C. demersum, L. minor (48.114%)and for 

control(42.742%).This high reduction efficiency has been 

reported in many studies, such as one[32] that showed that 

lower phosphorus values are due to its uptake by plants or 

by microbes, and possibly due to its sequestration in 

sediments[43]. Figure (3-3)(a). The results of the statistical 

analysis indicated that there was no significant difference 

(p≤0.05) in phosphate reduction of water treated by plants. 

Figure(3-3) (b), showed efficiency in reducing nitrate values 

by plants especially in the first days of treatment compared 

to the control, but the efficiency decreased in the last days of 

treatment. The percentage of removal was (23.415%) for C. 

demersum, L. minor (38.054%)and for the control 

(38.531%). The efficiency of floating and submerged plants 

is due to several reasons. As for L. minor, it is one of the 

plants known to absorb nitrogen through its fronds and 

roots, and this appears to be the basic mechanism for fixing 

nitrogen in it. Nitrogen is fixed as a protein in duckweed 

biomass [44]. [45] indicated that the nitrate removal rate 

reached 41% when using the C. demersum plant in 

wastewater treatment, which had the best removal rates. 

After the sixth day, however, the removal efficiency 

decreased after the eighteenth day of treatment. Poor 

treatment of nitrate in the last days of processing may be 

due to the presence of high concentrations of ammonia and 

nitrite, or inhibition of the nitrification process, which 

includes the biological oxidation of ammonia to nitrate by 

two types of autotrophic bacteria. These bacteria are, in fact, 

very sensitive to pH values, temperature, and compounds. 

Chemicals in wastewater[46]. The removal of nitrogen by the 

plant depends on the growth rate and the nitrogen content in 

the tissues, which varies and depends on several factors such 

as the type of plant, the age of the plant, and the vegetative 

part in which the nitrogen is stored[45]. The results of the 

statistical analysis indicated that there was no significant 

difference (p≤0.05) in nitrate reduction of water treated by 

plants. 

Aquatic plants showed efficiency in reducing nitrite 

concentrations throughout the treatment period, with a clear 

superiority for L. minor. The percentage of removal was 

(28.079%) for C. demersum, L. minor (76.291%)and for the 

control (%47.630). This high efficiency may be due to the 

removal of nutrients such as nitrogen due to their 

consumption by new developing tissues and not by 

increased nutrient content in old tissues [47].the removal of 

nitrogen forms by plants depends on the growth rate and 

nitrogen content in the tissue[48], [45]. As for the efficiency of 

C. demersum in reducing nitrite compared to the control, 

this may be because submerged aquatic vascular plants are 

known to absorb nutrients such as nitrogen far exceeding 

their normal metabolic requirements[49].Figure(3-

3)(c).Statistical data confirmed the presence of significant 

differences (p≤0.05) for nitrite values in water treated by 

plants. 

The results showed an efficiency of the plants in reducing 

ammonia values, but the removal efficiency decreased in the 

last days of the experiment. The percentage of removal was 

(32.596%) for C. demersum, L. minor (32.995%)and for the 

control (34.409%) Plants prefer ammonia first and then 

nitrate as a nutrient source, while nitrite is an intermediate 

state [32]. Floating plants have the ability to remove nitrogen 

from wastewater through denitrification processes and 

subsequently incorporate it into their biomass [50]. As for C. 

demersum, most of the structures of these plants are located 

under water, and their photosynthetic tissues are completely 

immersed in water, so the turbidity of the wastewater must 

be low, because high turbidity prevents the transmission of 

light to the plants [51]. Plants deplete dissolved organic 

carbon in water and increase dissolved oxygen, resulting in 

increased pH value, ammonia volatilization and chemical 

precipitation, and high oxygen concentration creates 

favorable conditions for mineralization [52]. Figure (3-3)(d). 

The statistical results showed that there was no significant 

difference (p≤0.05) in the ammonia values in water treated 

by plants. 
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Fig 3.3 Some nutrients for domestic water during treatment period by plants (a: phosphate, b: Nitrate, c: Nitrite and e:Ammonia). 

 

Plants did not show efficiency in reducing copper 

concentrations. But the values increased to exceed the 

values in control. Weak reduction rates may be due to 

increased plant density, and this will increase competition. It 

leads to the death and decomposition of weak plants, which 

in turn releases existing elements, including copper, into the 

medium. Or the plant has consumed a large amount of the 

element for a previous period and then has the ability to 

excrete it into the external environment[10]. It was also found 

that the long duration of contact between the plant and 

heavy metals reflects the effect on the absorption process by 

the plant[53]. Figure(3-3)(a).The statistical results showed 

that there was no significant difference (p≤0.05) in copper 

values in water treated with plants.  

The plants showed high efficiency in reducing zinc 

throughout the treatment period for both plants.. The ability 

of L. minor to purify water contaminated with zinc has been 

proven, and the removal rate was 83%[54], [55]. Another study 

was also conducted[56] the results obtained in this study 

indicate the efficiency of Ceratophyllum in absorbing and 

accumulating zinc from water contaminated with metals. 

Figure (3-3) (b). The results of statistical analysis indicated 

that there was no significant difference (P<0.05) in the zinc 

values of water treated with plants. 

The plants under study did not show any efficiency in 

reducing iron values throughout the experiment period. 

According to [57], the value of iron was >0.35 compared to 

the results of the study, which amounted to >0.001, which 

explains the low or non-existence of iron concentrations and 

the fact that plants do not benefit from it. (3-3)(c). Statistical 

results indicated a significant difference (p≤0.05) in iron 

concentrations in water treated with plants. 
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Fig 3.3: Some heavy metals for domestic water during treatment period by plants (a:Cu, b:Zn and c: Fe). 

 

The current study showed that the values of total 

chlorophyll and its values in L. minor increased very slightly 

after completing treatment. Due to the stimulation of 

chlorophyll synthesis in the plant after the treatment. The 

effect of inorganic compounds on chlorophyll content is due 

to Nitrogen is a component of the chlorophyll molecule and 

is considered the main component of all amino acids in 

proteins that are important components of chloroplasts [58]. It 

was observed that C. demersum showed a decrease in 

growth and chlorophyll content and thus in the rate of 

photosynthesis. In addition, [59] reported that accumulation 

of heavy metals in various plant tissues resulted in 

decreased biomass and chlorophyll content in leaves/stems 

these metals are known to have toxic effects on plant 

growth, but their toxicity levels are variable. Figure(3-4) 

(a&b). The results of the statistical analysis indicated that 

there was a significant difference (p≤0.05) in the values of 

total chlorophyll for the plants representing the control and 

the plants used in the treatment. 
The results of the study showed an increase in the 

effectiveness of the catalase enzyme during the treatment 

period with domestic wastewater. The increase was found to 

be higher in the L. minor plant due to its high ability to 

remove natural, household and other pollutants or the 

presence of some heavy metals that affect the activity of this 

enzyme [60]. While the C. demersum plant recorded a clear 

decrease in the activity of the catalase enzyme, this may be a 

result of oxidative effects such as salinity, drought, and 

heavy metals [61] that reduce the activity of this enzyme, and 

this decrease in enzyme activity will reduce the plant’s 

efficiency in withstanding environmental conditions [62]. 

Figure (3-5) (a&b). The results of the statistical analysis 

indicated that there was a significant difference (p≤0.05) in 

the catalase enzyme values for the plants representing the 

control and the plants used in the treatment. 

The results of our study showed lower values after 

treatment. This could be due to the fact that in cases of high 

ROS levels in vivo, ROS may outcompete SOD activities 

and this would likely lead to ROS damage to the enzyme 

molecules either directly by oxidative damage or through 

Inhibition of SOD-induced gene expression by ROS, leading 

to decreased SOD activity/concentration. When oxidative 

stress persists or becomes strong/exaggerated, SOD 

becomes exhausted and leads to decreased SOD activity. 

when the production of oxidants overwhelms the activity of 

an antioxidant enzyme, its activity in vivo if all things are 

equal tends to decrease. Discrepancies in result could be due 

to other factors such as antioxidant enzymes etc [63]. Figure 

(3-6) (a&b). The results of the statistical analysis indicated 

that there was a significant difference (p≤0.05) in the SOD 

enzyme values for the plants representing the control and 

the plants used in the treatment. 
The current study showed an increase in MDA values 

during the domestic water treatment period. High MDA 

values in C. demersum plants have been shown in other 

studies such as[64] after exposure to different concentrations 

of chromium. The increase in MDA levels indicates that 

heavy metals present in wastewater cause oxidative stress in 

plants. The amount of MDA increased in leaves of plants 

exposed to water stress, which is also consistent with our 

findings[65]. The variation of MDA in plants placed in 

wastewater and those grown in natural water[66]. Chemicals 

can increase MDA levels by increasing the formation of free 

radicals or by reducing the defense ability against cellular 

peroxide reactions[67]. Also, the MDA enzyme in C. 

demersum is higher under Eutrophication conditions[68]. 

Figure(3-7)(a &b). The results of the statistical analysis 

indicated that there was a significant difference (p≤0.05) in 

the MDA values for the plants representing the control and 

the plants used in the treatment. 

 

  
 

Fig 3.4: Total Chlorophyll, (A)L. minor, (B) C. demersum of domestic water when treating by plants. 
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Fig 3.5: Catalase enzyme, (A)L. minor, (B) C. demersum of domestic water when treating by plants. 

 

  
 

Fig 3.6: Super oxide dismutase enzyme, (A)L. minor, (B) C. demersum of domestic water when treating by plants. 

 

  
 

Fig 3.7: Malondialdehyde enzyme, (A)L. minor, (B) C. demersum of domestic water when treating by plants. 

 

Conclusions 
1. The current study demonstrated the role of the aquatic 

plants under study in reducing pollutants from domestic 

wastewater. On the other hand, the current plants were 

not efficient in reducing the values of each of the Total 

dissolved and suspended, electrical conductivity, and 

salinity. 

2. The plants under study varied in their efficiency in 

reducing heavy metal concentrations in domestic 

wastewater, but in general they recorded high reduction 

rates for zinc, while a slight reduction rate for copper, 

and did not show any significant efficiency in reducing 

iron.   
3. The physiological state of aquatic plants was affected 

by biological treatment, and the study showed a 

fluctuation in the content Chlorophyll, Catalase enzyme 

activity, and MDA content increased and decreased in 

all plants after water treatment. While SOD enzyme 

decreased in all plants after water treatment. 
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