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Research Question:  

What effects do different saltwater concentrations have on the growth and development of 

freshwater plants? 

Introduction and Rationale: 

Freshwater environments are important homes for a variety of plants and animals. To keep 

these ecosystems healthy and in balance, it is essential to comprehend how environmental 

influences affect freshwater plants. The salinity of the water is one major component that can 

considerably impact the development of freshwater plants. In water, the concentration of dissolved 

salts, typically sodium chloride (NaCl), is salinity. Freshwater plants may undergo physiological 

and morphological changes when exposed to high salinity levels, despite their adaptation to 

flourish in low-salinity conditions. Understanding how different salinity levels affect the growth 

of freshwater plants might reveal important information about their resistance to salinity variations. 

My interest in studying the impacts of different saltwater concentrations on the growth of 

freshwater plants derives from my observations of environmental changes in nearby freshwater 

habitats. My curiosity was piqued as I noticed changes in the salinity of the water and understood 

how they would affect aquatic plant life. Further igniting my interest was my love of biology, the 

environment, and the larger context of global environmental challenges. I hope to advance our 

knowledge of freshwater plants' adaptation and resilience by examining the precise effects of 

saltwater concentrations on freshwater plants and offering suggestions for efficient conservation 

and management techniques in the face of rising salinization. 

Theoretical Background: 

Freshwater environments are essential to the survival of numerous plant and animal 

species. Freshwater plants play a significant role by offering food, oxygen, and habitats. The 



 

 

salinity of the water, among other environmental conditions, impacts the growth and development 

of these plants. Salinity measures the dissolved salts in water, primarily sodium chloride (NaCl). 

Low-salt habitats, where the salinity levels typically vary from 0.05% to 0.5%, have allowed 

freshwater plants to adapt (Kaleh et al., 2022). They have evolved morphological and 

physiological adaptations for effective nutrient and water absorption from their surroundings. 

When exposed to high salinity levels, freshwater plants encounter substantial difficulties—

dehydration results from the water's increased salt ions, upsetting plant cells' osmotic balance. 

Furthermore, the high salt content hinders nutrient uptake by preventing the root system's 

absorption of crucial components (Ding et al., 2022). Depending on the species and tolerance level, 

saltwater affects different freshwater plant species. While some plants are resilient and can endure 

increasing salt, others suffer from stunted growth, problems reproducing, and even mortality in 

saline environments. 

It is essential to comprehend how different saltwater concentrations affect the growth of 

freshwater plants to manage and forecast changes in freshwater environments. The salinization of 

freshwater sources results from human activities like agriculture and urbanization, which makes 

this understanding even more pertinent (Bayat et al., 2022). Further affecting salt levels in 

freshwater ecosystems are changed rainfall patterns and sea level rise brought on by climate 

change.  

We can learn more about the resistance and adaptability of freshwater plants to rising 

salinity by examining the link between saltwater concentrations and plant development. This 

knowledge can aid in the preservation and restoration of freshwater ecosystems around the world 

by informing sustainable management techniques and conservation activities. 

Hypothesis: 



 

 

The growth and development of freshwater plants are hypothesized to suffer as the 

saltwater concentration rises, resulting in a reduction in plant height, a reduction in the number of 

leaves, and a fall in chlorophyll content. 

Variables: 

Independent variable: 

Saltwater concentrations, expressed as a percentage (%), are the independent variable, and 

to reach the necessary concentrations, various amounts of salt will be added to a set volume of 

water. 

Dependent variable: 

Freshwater plant growth and development are the dependent variables, and they will be 

measured in terms of plant height, leaf count, and chlorophyll content. 

Control variable: 

1. Light intensity: Maintaining the same light intensity throughout all experimental groups is 

essential since it directly impacts photosynthesis, plant growth, and development. This 

variable can be managed by employing the same light source. 

2. Temperature: Maintaining a constant temperature during the experiment is crucial because 

it impacts plants' metabolic and growth processes. This variable can be kept constant by 

using a temperature-controlled environment.  

3. Plant species and age: Within each experimental group, freshwater plants of the same 

species and similar ages should be used to help control for genetic variants and 

developmental differences that could affect growth outcomes. 

Apparatus and Method: 

Apparatus List: 



 

 

1. Plant containers 

2. Salt 

3. Graduated cylinders 

4. Water source 

5.  measuring tape 

6. Leaf counting tool 

7. Spectrophotometer 

8. Light source 

9. Temperature control 

10. Data recording sheets 

11. Personal protective equipment  

Method: 

1. Mark and set up containers for each saltwater concentration (0%, 1%, 2%, 3%, and 4%). 

2. Using graduated cylinders, measure the correct water quantities and pour them into the 

appropriate containers. 

3. Add the necessary amounts of salt to each container depending on the desired 

concentrations. 

4. Make sure to vigorously swirl each container to ensure that the salt is well dissolved. 

5. Select a suitable species of freshwater plant for the experiment. 

6. Set aside an equal number of plant containers for each saltwater concentration. 

7. Place one freshwater plant of the same species in each container and ensure all the plants 

have the same size and condition. 

8. Put the containers in an adequate location with constant temperature and illumination. 



 

 

9. Frequently water the plants with the appropriate saltwater solutions. 

10. Using a ruler, calculate and note the initial height of each plant. 

11. Count and note the number of leaves on each type of plant. 

12. Collect leaf samples from each plant species and use a spectrophotometer to determine 

the amount of chlorophyll in each sample. 

13. Throughout the trial, repeat data collection at regular intervals (e.g., weekly). 

 

Image one: Experiment Setup 

Considerations: 

Risk Assessment: 

1. Chemical hazards: Although handling salt can be reasonably safe, caution should be 

exercised to prevent consumption or eye contact.  



 

 

2. Physical hazards: Using knives or other pointed objects to sample leaves runs the danger 

of cutting oneself and thus should be handled properly and caution exercised. 

3. Eye protection: There is a chance that plant parts or liquids could accidentally contact the 

eyes when working with plants, and thus protective goggles should be used. 

Ethical Considerations: 

1. Use of living organisms: Throughout the experiment, remember the freshwater plants' 

welfare and wellbeing, handling them properly and minimizing potential harm or suffering. 

2. Informed consent: Ensure everyone involved gives informed consent if the experiment 

entails working with people or organizations. 

Environmental Considerations: 

1. Waste management: Appropriately dispose of any waste products produced during the 

experiment, including used chemicals and plant waste.  

2. Water conservation: Reduce water use by enhancing irrigation techniques and reducing 

waste. 

3. Environmental impact assessment: Prevent harmful effects on nearby ecosystems and 

habitats by following the required procedures. 

Data Collection and Analysis: 

Qualitative data analysis: 

It was seen that the freshwater plants' leaves showed color variations as the saltwater 

content rose. Some plants began to brown, while others developed spots or leaf blemishes. Several 

plants showed evidence of withering or drooping leaves when exposed to increasing salinity levels. 

The increase in saltwater concentrations was seen to have an impact on the growth of freshwater 

plants with a reduction in height, leaf count, and plant chlorophyll content. 



 

 

 Raw data: 

The collected data is summarized in the table below, and it entailed plant height, quantity 

of leaf count, and chlorophyll content.  

Salt 

concentration 

Height(cm) Quantity of 

Leaves 

Chlorophyll Content 

 Initial  Final  Initial  Final  Initial  Final  

0% 19.00 15.00 9.00 5.00 18.00 10.00 

1% 17.00 14.00 8.00 6.00 16.00 10.00 

2% 14.00 12.00 5.00 3.00 15.00 12.00 

3% 11.00 10.00 3.00 2.00 11.00 10.00 

4% 10.00 9.00 2.00 1.00 10.00 9.00 

Table 1: Raw Data 

Processed Data: 

This calculation involved a change in height, leaf count, and chlorophyll content and was 

determined using the following sample calculation: 

 

 

Salt concentration Height(cm) Quantity of 

Leaves 

Chlorophyll Content 

0% 4.00 4.00 8.00 



 

 

1% 3.00 2.00 6.00 

2% 2.00 2.00 3.00 

3% 1.00 1.00 1.00 

4% 1.00 1.00 1.00 

Table Two: Processed Data 

Graphs: 

Three graphs were generated to analyze the data collected, and they are illustrated in the 

figures below: 

 

Figure 1:A Graph of saltwater concentration against  plant height 



 

 

 

Figure 2: A Graph of saltwater concentration against the number of leaves 

 

 

Figure  3: A Graph of saltwater concentration against   chlorophyll content 

The line graphs show how the plant's growth and development are impacted by rising 

saltwater concentration. As can be seen from the height graph, growing plants are hampered by 

rising salinity levels. The graph showing the number of leaves similarly shows a reduction with 

rising salt concentration, suggesting a decrease in leaf production. Additionally, the graph of 



 

 

chlorophyll content shows a sharp fall, pointing to a reduced capability for photosynthetic activity. 

These findings are consistent with the early-predicted hypothesis. These results illustrate the 

vulnerability of freshwater plants to salinity variations and show the detrimental effects of salt 

concentration on plant health in general (Bahmani et al., 2022). Low salinity levels must be 

maintained for freshwater habitats to sustain aquatic plants' best growth and vigor. 

Statistical Analysis: 

The appropriate statistical test used in this experiment was the Analysis of Variance 

(ANOVA), which is suitable for comparing the means of multiple groups. The ANOVA results 

showed a significant relationship between salt concentration and measured variables, indicating 

that salt concentrations negatively influenced plant height, leaf count, and chlorophyll content. The 

ANOVA analysis, therefore, confirmed the hypothesis that saltwater concentration affects 

freshwater plants' growth and development. The outcomes are displayed in the image below: 

 

Figure 1: ANOVA results 

Uncertainty: 

  The small overlap bars in graphs indicate small uncertainty values, demonstrating data 

gathering accuracy. 

Conclusion: 



 

 

This study examined the impact of various saltwater concentrations on the growth and 

development of freshwater plants. Line graphs and statistical analysis (p < 0.0001) showed a 

substantial correlation between salt concentration and the assessed variables. Rising salt 

concentrations significantly impacted plants' height; leaves count, and chlorophyll content. These 

results demonstrate the sensitivity of freshwater plants to salinity variations and underscore the 

necessity of preserving the proper salt levels for optimum growth. The experiment on the impact 

of saltwater concentrations on freshwater plants is supported by a study by Alharbi et al. (2022). 

Their findings highlighted saltwater's detrimental effects on freshwater plants' growth by 

demonstrating how higher salinity levels caused a decrease in plant height, leaf number, and 

chlorophyll content (Alharbi et al., 2022). The research advances our knowledge of how salinity 

affects freshwater plant ecosystems and emphasizes the necessity for sensible management 

practices to safeguard their wellbeing. 

Evaluation: 

The stronghold and limitations experienced in the study are summarized in the tables below: 

 

Source of Strongholds Contributions /Effects 

Rigorous Experimental Design A well-designed experiment with appropriate 

controls and replication enhanced the validity 

and reliability of the results. 

Replication and Statistical Analysis Conducting the experiment with multiple 

replicates and performing appropriate 

statistical analyses, such as ANOVA, assisted 

the analysis. 



 

 

Selection of Relevant Measurements Relevant measurements such as plant height 

allowed for a comprehensive evaluation of the 

effects of salt concentration on various aspects 

of plant growth and physiology 

Table 3: Strongholds of the investigation 

 

 

 

 

 

Limitation Influence Improvements 

Small Sample Size A limited number of plants for 

each salt concentration might 

have affected the 

generalizability of the results. 

A larger sample size would 

provide a more representative 

sample of the population and 

increase the statistical power 

of the analysis. 

Short Duration The investigation was 

conducted over a relatively 

short period, limiting the 

assessment of the long-term 

effects of salt concentration on 

freshwater plant growth.  

Extending the duration of the 

study would provide insights 

into the sustained impacts and 

potential recovery of plants 

over time. 

 

 



 

 

Controlled Environment Experimenting with a 

controlled laboratory setting 

may not have represented the 

natural freshwater 

ecosystems. 

Conducting experiments in 

more ecologically realistic 

conditions would enhance the 

ecological relevance and 

applicability of the findings. 

 

Table 4: Sources of shortcomings and errors 

Extension and further experiments 

To further understand the interactions between salt concentration and other environmental 

elements, such as temperature or pH, the inquiry might be extended to examine how salt 

concentration interacts with these other environmental factors. 
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