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Introduction - Why did we do it?

• As our environment gets more polluted, it is 

increasingly necessary to investigate its 

effects on plant growth. 

• The data from experiments such as ours 

may prove useful in developing solutions for 

these impacts and allow improved 

agricultural yields.



What did our research show?

• Our research showed that land and 

air pollution can have negative 

effects on plants such as: 

– impeding photosynthesis 

– affecting metabolic rates

– damaging roots. 

• Oil pollution can:

– strip soil of nutrients

– introduce toxic chemicals to plants.



What did we do?

• We chose to investigate the 

effects of pH and oil on plant 

growth 

• We used soil of different pHs 

(changed with the addition of 

lime) to simulate the effects of 

acid rain, and simulated the 

effects of soil pollution with 

cooking oil in the other group

• We thus had an oil group and 

an acidic group. 

• We used cress and radish 

plants as test subjects.



Hypothesis – What did we expect to 

find?

• We expected pH7 to be the optimum pH for 

plant growth. 

• However, we were aware that different 

plants favour different pHs, and so 

deviations in terms of optimum pH were to 

be expected.

• We expected oil to have a negative effect on 

our plant in terms of germination, growth 

rate and overall growth due to our prior 

research.



Overall Methods
Variables Experiment 1 Experiment 2

Independent 

variable/s

pH of soil Oil content (0 to 8 drops)

Dependent 

variable/s

No. of germinated plants

Heights of plants

No. of germinated plants

Heights of plants

Control 

variable/s

Water content/quality

Frequency of watering

Light exposure & Temperature

Type of seed (Cress)

Water content/quality

Frequency of watering

Light exposure & Temperature

Type of seed (Cress)

Equipment in Experiment 1:

• 4 types of soil (of different pH)

• Syringes

• 4 trays (with 20 pot holes each tray)

• Rulers

• Cress seeds

• 4 test tubes

• Universal indicator paper

• Narrow range pH paper

Equipment in Experiment 2:

• Sunflower oil

• Syringes

• 2 trays (with 20 pot holes each tray)

• Rulers

• Cress seeds



Soil pH  Method- expt 1
Steps in Experiment 1:

1. Take samples of each type of soil  and  test their pH level using 

the universal indicator paper (10 mL depth each).

2. For further accuracy, after using the universal indicator paper, 

use narrow range pH paper.

3. Distribute the 4 types of soil across the 4 trays (1 soil type per 

each 20 pot holes).

4. Plant 5 cress seeds in each pot hole (5mm depth).

5. Leave the plants to grow for 7 days.

6. Count the number of plants that germinated (out of 5) in each 

pot hole.

7. Measure the height of plant/s in each pot hole (in mm).

8. Repeat steps 6 & 7 twice a week for 3weeks

9. The plants will be watered according to the gap of days until the 

next examination.



Counting the seeds



Controlled Variables –

light and temperature



Taking 

measurements



Our day to day results sheets 



Results – the effect of pH



Results for Expt 1-
effect of pH on mean plant height

More acidic

More alkali



Results Expt 1 – at day 14



Evaluation of the results from 

Experiment 1
• According to the graph and the photographs when the pH is at an 

acidic 5.5 the group of plants on average reach a height of 

approximately 23mm(2.3cm) and ranges from 15cm(1.5cm) to 

28mm(2.8cm). 

• However when the soil becomes more alkaline we see a decrease in 

height and range albeit pH 6.8 which had a range from 6mm(0.6cm) 

to 36mm(3.6cm) which may suggest some inconsistencies in growth.

• As the soil reach a pH of 8.0 which is alkali the mean height of these 

group of plants is 11mm(1.1cm) the smallest out of all the others. 

• It also had the smallest range to which is approximately 

12mm(1.2cm).

• Based statistically pH 8.0 had the worst growth and the tallest plant 

in that group was 16mm(1.6cm) and the best group was pH 6.7 

which had plants peaking at around 36mm(3.6cm) implying that 

plants grow quite well when the soil is slightly acidic.



CONCLUSION

From our experiment, we observed

1. Overall height was best at LOWER pHs due 

to faster growth rates 

2. And least good at HIGHER pH

3. pH 6.7 was the optimum pH in terms of faster 

germination- no of seedlings appearing



OIL  Method- expt 2

Steps in Experiment 2:

1. Distribute the soil across the 2 trays (40 pot holes).

2. There will be 9 groups to be examined.

3. Leave a group without oil content and inject the 

remaining groups with oil drops into each pot hole (1 to 

8 drops).

4. Plant 10 cress seeds in each pot hole (5mm depth).

5. Leave the plants to grow for 7 days.

6. Count the number of plants that germinated (out of 10) 

in each pot hole.

7. Measure the height of plant/s in each pot hole (in mm).

8. Repeat steps 6 & 7 twice a week.

9. The plants will be watered according to the gap of 

days until the next examination.



Results – the effect of oil

• Without oil

• 1 drop

• 2 drops

• 3 drops

• 4 drops

• 5 drops

• 6 drops

• 7 drops

• 8 drops



Spread 

sheet 

showing 

results of 

oil content 

on plant 

growth 

over the 

time 

period of 

three 

weeks



Showing the effect of OIL on % 

germination

Hmm! A bit complicated…



Simplified!

The effect of soil oil on % cress germination

after 14 days 



Evaluation of results in 

Experiment 2
• On this experiment our hypothesis was correct, as the higher the oil 

content the lesser the plant germination and growth. 

• Day 7 saw some inconsistencies as the plant with no oil and the plant 

with 3 drops have almost similar ( approximately 4.3 –

4.4mm)heights, followed by the plants with 2 drops of oil having 

3.8mm of height

• Day 9 still saw some irregularities but it’s as the plant with an oil 

content of 3 had a height of 4.5mm which is higher than both the 

plant with oil content 2 and 1 respectively

• Day 14 was quite similar with the previous but one notable change is 

when the plant without oil increased from 5.9mm to 7mm

• Day 16 evidently shown that the plant with no oil decrease in size 

from 7mm to 6.7mm. Also the plant with the highest oil content (8) 

has experience a consistent height throughout the experiment

• Day 21 showed our hypothesis as the  plants with the highest oil 

content grew the least and the plant with the fewest oil content grew 

the most



CONCLUSION and Explanation?

• Through our 

investigation, we 

observed the negative 

effects of oil on plant 

germination and growth.

• This could be because 

the oil in the soil stops 

the root hair cells of the 

plant getting  the water 

and minerals needed for  

growth.



FINAL CONCLUSIONS

Effect of pH
• From our results, 

plants germinated and 

grew  best in weak 

acid/ neutral soils, 

• Therefore the effect of 

pollution from ACID 

RAIN is not bad for all 

plants.

Effect of oil

• Oil has a negative 

impact on plant 

growth.

• MORE CARE in 

reducing Oil in the 

environment from 

spillage and through 

drains, means less 

bad effect on the 

growth of plants 



Significance- IMPACT
• There is a growing amount of pollution due 

to increases in population and consumption.  

• Especially, in today’s society where we have 

an increase in demand for energy.

• However, we also have people who are 

looking to create a sustainable future such 

as Elon Musk and many others.



• Thus the significance of the test shows how plants 

are sensitive to  pollution, such as oil , and change 

in soil pH. This would cause a fall in plant yields, 

which would affect the economic growth of many 

countries. 

• Fossil fuels take a major part in today’s society  

being the main source of energy for most countries 

especially  China and the United States.

• We hope to  reduce the use of fossil fuels and use 

more renewable  energy and more recycling.  

Simple changes can be made to make a 

sustainable future for generations to come.

• *However, too much alkali is also not good!



What went well?

• We learnt more about the effect of

pollution on plants.

• We learnt to be organised and to 

work well in groups.

• We worked well in our roles and were 

responsible for them. 



How could we improve it?

• Extend the experiment to lower pH 

ranges.

• Use different type of plants, from 

countries that have worst pollution.

• Extend from 3 weeks to 6 months.

• Control the variables better.



Thank you for the 

opportunity to take 

part in this 

experiment!

We enjoyed it lots! 


