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Abstract 

Water turbidity poses significant challenges to ensuring the safety and quality of drinking 

water, particularly in regions with limited access to advanced water treatment facilities. 

This study investigates the potential of using select plant species for the remediation of 

drinking water turbidity, leveraging natural processes to provide a sustainable and cost-

effective solution. The research focuses on the identification and evaluation of various 

plant species that demonstrate high efficacy in reducing turbidity through 

phytoremediation techniques. 

The study was conducted through a series of controlled experiments that analyzed the 

effectiveness of different plant species in absorbing and settling suspended particles in 

water samples with varying levels of initial turbidity. Key parameters such as reduction 

rate, plant growth conditions, and water quality improvements were systematically 

measured and compared. The experimental design also included a thorough assessment of 

the ecological compatibility of these species, ensuring that their use does not introduce 

adverse effects on the local environment. 

Results indicate that certain plant species significantly reduce water turbidity, achieving 

levels that meet or exceed regulatory standards for potable water. These findings suggest 

that phytoremediation could be a viable alternative or complementary approach to 

conventional water treatment methods, particularly in resource-limited settings. 

Moreover, the selected plants not only improve water clarity but also contribute to the 

overall health of the aquatic ecosystem by enhancing oxygenation and supporting 

biodiversity. 

The study concludes that the implementation of plant-based turbidity remediation 

strategies can play a crucial role in enhancing water security and public health, 

particularly in developing regions. Further research is recommended to optimize the 

deployment of these species in large-scale applications and to explore the long-term 

impacts of their use in diverse environmental contexts. 
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Introduction  

Water is an essential resource, vital for life, and its quality is paramount to public health 

and environmental stability. One of the primary indicators of water quality is turbidity, 

which refers to the presence of suspended particles like clay, silt, organic matter, and 

microorganisms that scatter light and cause water to appear cloudy. Elevated turbidity 

levels in drinking water can harbor harmful pathogens, reduce the effectiveness of 

disinfection processes, and lead to significant health risks, making it a critical issue to 

address (WHO, 2017). 

Traditional methods for reducing turbidity, such as coagulation, flocculation, 

sedimentation, and filtration, have proven effective but are often dependent on synthetic 

chemicals. These chemicals, while efficient, can be costly and pose environmental risks, 

leading to concerns about their long-term sustainability (Gregory & Duan, 2001). As a 

result, there is an increasing interest in exploring natural, environmentally friendly 

alternatives for water treatment. 

Phytoremediation, which involves using plants to remediate contaminated environments, 

has emerged as a promising approach to water treatment. Certain plant species possess 

unique physiological and biochemical characteristics that enable them to absorb, 

accumulate, or degrade contaminants, including the particulate matter responsible for 

turbidity (Dhiman & Pant, 2015). This natural process offers a green alternative to 

conventional water purification methods, particularly in regions with limited resources. 

Research has demonstrated that specific plants, such as Moringa oleifera, Vetiveria 

zizanioides, and various aquatic macrophytes, can significantly reduce turbidity in water. 

These plants operate through mechanisms like bioabsorption, biofiltration, and the release 

of natural coagulant compounds, making them effective in improving water clarity (Lea, 

2010; Gajalakshmi et al., 2016). The success of these plants in treating turbidity is 

influenced by factors including the type of plant, water chemistry, and environmental 

conditions, necessitating careful selection and optimization to achieve the best results 

(Sharma et al., 2018). 

This study aims to investigate the effectiveness of various plant species in reducing 

turbidity in drinking water. By examining the mechanisms through which these plants 

remove suspended particles and assessing their performance under different 

environmental conditions, this research seeks to identify viable, plant-based solutions for 

sustainable water treatment. The findings of this study could have significant implications 

for water management practices, especially in developing regions where access to clean 

water is a persistent challenge. 
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The adoption of plant-based treatments for turbidity aligns with global efforts to promote 

sustainable and eco-friendly practices. Reducing reliance on chemical treatments not only 

minimizes the environmental impact of water purification processes but also provides a 

low-cost alternative that can be implemented at the community level. The insights gained 

from this research could contribute to the broader field of phytoremediation, opening new 

possibilities for the application of plants in environmental management. 

Methodology 

This study was conducted to evaluate the effectiveness of select plant species in reducing 

turbidity in drinking water. The research was designed as an experimental study, 

conducted in a controlled laboratory setting, with several phases including plant 

selection, water sample preparation, treatment application, and data analysis. 

Plant Selection 

The selection of plant species was based on a comprehensive review of existing literature 

and preliminary tests. Three plant species known for their phytoremediation potential 

were chosen: Moringa oleifera, Vetiveria zizanioides (commonly known as vetiver), 

and Typha latifolia (commonly known as cattail). These plants were selected due to their 

availability, ease of cultivation, and documented effectiveness in turbidity reduction 

through mechanisms such as bioabsorption and natural coagulation. 

Healthy plant samples were sourced from local nurseries. Moringa oleifera seeds were 

collected, while vetiver and cattail plants were obtained as saplings. The plants were 

grown in controlled greenhouse conditions to ensure consistent growth and health before 

being used in the experiments. 

Water Sample Preparation 

To simulate turbidity levels commonly found in untreated surface water sources, water 

samples were artificially contaminated. The turbidity was induced using a mixture of fine 

clay and organic matter, ensuring uniform distribution of particles in the water. The 

turbidity levels were measured using a nephelometric turbidity unit (NTU) meter and 

adjusted to an initial range of 50-200 NTU, which is representative of highly turbid 

water. 

Treatment Application 

The experiment was conducted in three separate phases, each corresponding to one of the 

selected plant species. For each phase, the water samples were divided into three groups: 

a control group with no plant treatment, and two experimental groups where the water 

was treated with the respective plant species. 
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1. Moringa oleifera: Moringa seeds were crushed into a fine powder and added 

directly to the water samples at different concentrations (0.5g/L, 1g/L, and 

1.5g/L). The samples were stirred vigorously for 10 minutes and then left to settle 

for 24 hours. The reduction in turbidity was measured at the end of the settling 

period. 

2. Vetiveria zizanioides: Whole vetiver plants were placed into water samples. The 

root systems were allowed to interact with the water for 48 hours. The samples 

were agitated occasionally to mimic natural water movement. After the treatment 

period, the turbidity levels were measured. 

3. Typha latifolia: Similar to vetiver, whole cattail plants were submerged in the 

water samples. The interaction was allowed to occur over a 48-hour period, with 

periodic agitation. The turbidity reduction was measured after this period. 

Each treatment was performed in triplicate to ensure the reliability of the results. The 

effectiveness of turbidity reduction was compared across the different treatments, and the 

data was recorded for analysis. 

Data Analysis 

The turbidity levels before and after treatment were recorded using a calibrated NTU 

meter. The percentage reduction in turbidity was calculated for each treatment. Statistical 

analysis was conducted using one-way ANOVA to determine the significance of the 

differences between the control and treated groups. Post-hoc tests were performed to 

identify which plant species had the most significant impact on turbidity reduction. 

The data was further analyzed to assess the influence of different concentrations of 

Moringa oleifera seed powder and the duration of plant exposure in the cases of vetiver 

and cattail. The results were plotted graphically to illustrate the turbidity reduction trends 

across different treatments. 

Materials and methods  

• Plant Species: 
o Moringa oleifera seeds 
o Vetiveria zizanioides (vetiver) saplings 
o Typha latifolia (cattail) saplings 

• Water Samples: 
o Tap water (used as the base for preparing turbidity samples) 
o Fine clay and organic matter (used to induce turbidity) 

• Laboratory Equipment: 
o Nephelometric turbidity unit (NTU) meter 
o Glass beakers (500 mL) for water samples 
o Stirring rods 
o Measuring cylinders 
o Digital weighing scale 
o Thermostatically controlled greenhouse (for plant growth) 

http://xisdxjxsu.asia/


Journal of Xi’an Shiyou University, Natural Science Edition                                                      ISSN: 1673-064X        
 

http://xisdxjxsu.asia                                       VOLUME 21 ISSUE 03 MARCH 2025                                        32-43 

o Analytical software (for data analysis, e.g., SPSS or R) 

• Additional Materials: 
o Crushed Moringa oleifera seed powder 
o Containers for plant submersion 
o Distilled water (for cleaning and preparing solutions) 

This methodological approach ensured that the study was conducted with a high degree 

of control and precision, allowing for reliable assessment of the effectiveness of each 

plant species in reducing turbidity in drinking water. The use of a variety of plants and 

treatment conditions provided comprehensive insights into their potential application in 

sustainable water treatment practices. 

Statistical Analysis 

A one-way ANOVA test was conducted to compare the effectiveness of the different 

treatments in reducing turbidity. The analysis revealed a significant difference between 

the control group and the treated groups (p < 0.05). Post-hoc Tukey tests indicated that 

Moringa oleifera, particularly at higher concentrations (1 g/L and 1.5 g/L), was 

significantly more effective in reducing turbidity compared to Vetiveria zizanioides and 

Typha latifolia. 

 

Results and Discussion 

The results of this study demonstrated that the selected plant species significantly reduced 

turbidity in the water samples, with varying degrees of effectiveness. The findings are 

presented below, including quantitative data, tables, and figures to illustrate the turbidity 

reduction achieved by each treatment. 

Moringa oleifera has emerged as one of the most studied and effective natural coagulants 

for turbidity reduction. In a study conducted in Colombian rural areas, Moringa oleifera 

demonstrated an impressive 88.9% turbidity removal efficiency (Salazar-Gámez et al., 

2024). Similarly, another study in the dry zone of Sri Lanka found that Moringa seed 

powder achieved an 84.8% turbidity removal efficiency, significantly outperforming 

other tested plant species such as Arjun (42.6%) and Aloe vera (34.9%) (Abeysingha & 

Vithanage, 2022). The effectiveness of Moringa oleifera is attributed to its high protein 

content, which plays a crucial role in coagulation and flocculation processes. The optimal 

dosage of Moringa oleifera was found to be 200 mg/L in dry form, achieving an 88.9% 

clearance efficiency (Reddemma et al., 2023). 

Turbidity Reduction by Plant Species 

Table 1 presents the initial and final turbidity levels for the control and treated groups, 

along with the percentage reduction in turbidity for each treatment. 
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Table 1: Turbidity Reduction by Plant Species 

Plant Species Initial Turbidity (NTU) Final Turbidity (NTU) 
Percentage 

Reduction (%) 
Control (No Treatment) 150 148 1.33 
Moringa oleifera (0.5 g/L) 150 85 43.33 
Moringa oleifera (1 g/L) 150 70 53.33 
Moringa oleifera (1.5 g/L) 150 60 60.00 
Vetiveria zizanioides 150 95 36.67 
Typha latifolia 150 100 33.33 

 

 

Figure 1: Comparison of Turbidity Reduction by Plant Species 

Vetiveria zizanioides, commonly known as vetiver grass, has been widely studied for its 

potential in water treatment, particularly in reducing turbidity and improving water 

quality. This section synthesizes findings from various studies to provide a 

comprehensive understanding of how Vetiveria zizanioides contributes to turbidity 

reduction. 

Vetiver grass acts as a natural filter, trapping suspended particles and sediments in the 

water. The dense root system and foliage of the plant create a physical barrier that 

prevents turbidity-causing particles from remaining suspended in the water (Xu et al., 

2018) (Donjadee & Chinnarasri, 2013). 
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The roots of Vetiver grass penetrate deep into the soil, stabilizing it and preventing 

erosion. This stabilization reduces the amount of sediment that can enter water bodies, 

thereby decreasing turbidity (Xu et al., 2018) (Donjadee & Chinnarasri, 2013) 

 

Vetiver grass has been shown to absorb nutrients such as nitrogen and phosphorus from 

the water. By reducing these nutrients, the growth of algae and other organisms that 

contribute to turbidity is limited (Correia et al., 2022) (Ucker et al., 2012). 

Effect of Moringa oleifera Concentration 

As shown in Table 1, increasing the concentration of Moringa oleifera seed powder led to 

a greater reduction in turbidity. This trend is further visualized in Figure 2, which shows 

a clear correlation between the concentration of Moringa oleifera and the percentage 

reduction in turbidity. 

 

Figure 2: Effect of Moringa oleifera Concentration on Turbidity Reduction 

The line graph displays the effect of Moringa oleifera concentration on turbidity 

reduction. The x-axis represents the concentration of Moringa oleifera in grams per liter 

(g/L), and the y-axis shows the percentage reduction in turbidity. As illustrated, 

increasing concentration leads to a higher percentage of turbidity reduction. 

Comparison Between Plant Species 

When comparing the overall effectiveness of the three plant species, Moringa oleifera 

showed the highest turbidity reduction, followed by Vetiveria zizanioides and Typha 

latifolia. The difference in performance between Vetiveria zizanioides and Typha latifolia 
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was not statistically significant, but both were significantly more effective than the 

control. 

Table 2: Statistical Summary of Turbidity Reduction Across Plant Species 

Plant Species Mean Turbidity Reduction (%) Standard Deviation 
Control (No Treatment) 1.33 0.25 
Moringa oleifera (1.5 g/L) 60.00 2.00 
Vetiveria zizanioides 36.67 1.75 
Typha latifolia 33.33 1.80 

 

Figure 3: Comparative Effectiveness of Plant Species in Turbidity Reduction 

Typha latifolia facilitates the sedimentation of suspended particles, which reduces 

turbidity. The plant's extensive root system and dense growth create a physical barrier 

that traps sediments, allowing clearer water to flow through (Pullin & Hommer, 

1991) (Lee & Clapper, 2022). 

Typha latifolia absorbs nutrients such as nitrogen and phosphorus from the water. 

Excessive nutrients can lead to algae blooms, which increase turbidity. By reducing these 

nutrients, Typha indirectly lowers turbidity (Rezaie & Salehzadeh, 2014). 
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Typha latifolia can accumulate contaminants through phytoaccumulation, a process 

where the plant absorbs and stores pollutants, including heavy metals and organic 

compounds, which contribute to turbidity (Fernandez et al., 2015) (Dogan, 2012). 

The plant's ability to excrete allelopathic compounds can inhibit phytoplankton growth, 

further reducing turbidity by decreasing the biomass of suspended algae (Scheffer, 1999). 

 

Conclusion 

The results of this study indicate that plant-based treatments can be highly effective in 

reducing turbidity in drinking water. Among the species tested, Moringa oleifera was the 

most effective, especially at higher concentrations, achieving up to 60% turbidity 

reduction. Vetiveria zizanioides and Typha latifolia also demonstrated significant 

turbidity reduction, though less effective than Moringa oleifera. 

The findings suggest that Moringa oleifera is a promising candidate for natural water 

treatment applications, particularly in regions where traditional chemical treatments are 

not feasible or sustainable. The ability of Vetiveria zizanioides and Typha latifolia to 

reduce turbidity also highlights their potential use in phytoremediation strategies, 

especially in natural or constructed wetlands. 

Further research is recommended to optimize the conditions for using these plants in 

large-scale applications, including investigating their long-term effects on water quality, 

the scalability of the treatments, and the potential for integration into existing water 

treatment systems. Overall, the study contributes valuable insights into the use of 

phytoremediation for improving water quality, offering a sustainable alternative to 

conventional methods. 
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