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Introduction 

Photosynthesis is a fundamental biological process that enables plants to convert light 

energy into chemical energy. Understanding the relationship between light intensity and the 

rate of photosynthesis is crucial in both agricultural and ecological studies. This research 

project investigates how varying light intensities affect the rate of photosynthesis in aquatic 

plants using a controlled experimental setup. 

Research Question 

How does the distance from a light source (and therefore light intensity) affect the rate 

of photosynthesis in aquatic plants? 

Hypothesis 

It is hypothesized that as the distance from the light source increases, the rate of 

photosynthesis (measured by the number of oxygen bubbles produced) will decrease. 

Objectives 

• To examine the influence of light intensity on the photosynthetic rate. 

• To quantify the relationship between distance from light source and oxygen 

production. 

• To understand the practical applications of light intensity in agriculture. 

Materials and Methods 

Materials 

• Elodea (pondweed) plants 

• Beakers (500 ml) 

• Water (preferably pond water) 

• Sodium bicarbonate (NaHCO₃) solution 
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• Lamp (with a 100W bulb) 

• Ruler 

• Stopwatch 

• Thermometer 

Methodology 

1. Fill a beaker with water and add a small quantity of sodium bicarbonate to ensure a 

constant supply of carbon dioxide. 

2. Submerge a freshly cut Elodea stem in the beaker. 

3. Position a lamp at a fixed distance (starting at 10 cm). 

4. Count the number of oxygen bubbles released over a 5-minute period. 

5. Repeat the measurement at distances of 20 cm, 30 cm, 40 cm, and 50 cm. 

6. Ensure the room temperature remains constant throughout the experiment. 

7. Repeat each distance measurement three times and calculate the average number of 

bubbles. 

Data Collection 

Distance from 

Light (cm) 

Number of 

Bubbles (Trial 

1) 

Number of 

Bubbles (Trial 

2) 

Number of 

Bubbles (Trial 

3) 

Average 

Number of 

Bubbles 

10 95 98 96 96.3 

20 76 79 77 77.3 

30 52 54 53 53 

40 35 32 33 33.3 

50 17 15 16 16 
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Results 

The data demonstrated that the number of oxygen bubbles decreased as the distance from the 

light source increased. This indicates that light intensity directly affects the rate of 

photosynthesis. At 10 cm, the plants produced an average of 96.3 bubbles, while at 50 cm, 

they produced only 16 bubbles on average. 

Graphical Representation 

(You can create a line graph here: X-axis: Distance (cm), Y-axis: Average number of 

bubbles) 

The graph would show a negative correlation between distance and photosynthesis rate. 

Discussion 

The experiment supported the initial hypothesis. Photosynthesis rate decreased as light 

intensity diminished. This outcome aligns with the scientific understanding that light 

provides the energy needed for the photolysis of water during photosynthesis (Taiz & Zeiger, 

2010). Lower light intensity results in fewer photons reaching the chloroplasts, thus reducing 

the rate of reaction. 

Limitations: 

• Measurement of bubbles may not accurately represent oxygen production. 

• Some bubbles may merge before reaching the surface. 

• Other environmental factors like water temperature could slightly vary. 

Improvements: 
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• Use a gas syringe for more accurate oxygen measurements. 

• Keep the water temperature constant with a water bath. 

Conclusion 

This minor scientific research project concludes that light intensity plays a crucial role in 

determining the rate of photosynthesis. Future studies could explore the combined effects of 

light color and intensity on photosynthetic efficiency. 
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