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ABSTRACT

This experiment examines the effect of the presence of earthworms on the growth rate 

of radish plants. The experiment was conducted by comparing three boxes of radish 

plants. They all received the same amount of light and water. The boxes were rotated 

weekly to ensure that they all received the same growing conditions. The independent 

variable of this experiment was the amount of worms contained in each box. The control 

had no worms and the other two boxes had 100 worms and 400 worms each. The 

plants were grown for a period of four weeks. The results showed that worms do in fact 

help the growth rate of plants, particularly in the early stages of growth. The box that 

contained 400 worms had the greatest amount of growth while the plant with zero 

worms had the least amount of growth. By the fourth week of growth the effect of the 

worms was less apparent as the plants had reached their maximum growing height. In 

addition the results indicated that there might also be an effect of worms in soil in 

relation to the pest resistance of plants but this would need to confirmed in further 

studies.

TEACHER: MRS GLOVER
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INTRODUCTION

This experiment aims to investigate whether earthworms have an effect on the growth 

rate of plants. Investigating this experiment can help us better learn an efficient and 

sustainable way to produce crops. Farmers could benefit from this experiment as they 

want to increase the yield of their crops with limited land and resources.

Previous studies have suggested that earthworms have a positive impact on the growth 

rate of plants as they improve nutrient availability through their castings. Brown et al, 

proposed that the response of plants to the earthworms should depend on the soil 

properties like texture and mineral availability (Brown et al, 2004). As they eat vegetable 

materials and excrete their waste they provide plants with nutrients to enable them to 

build strong stem and root systems. They improve drainage in the soil from the worm 

tunnels they create and loosen the soil which helps to absorb moisture, improve soil 

structure and improve the productivity of the 

plants. Worms aerate the soil helping the 

plants to grow. It has only been in the last 

30 years that it has been recognised that 

earthworms and humans have been 

working together to build landscapes for a 

millennia (Cunha et al, 2016). This 

�3

http://www.thehindu.com/multimedia/dynamic/
00004/DROUGHT_4701f.jpg

http://www.thehindu.com/multimedia/dynamic/00004/DROUGHT_4701f.jpg
http://www.thehindu.com/multimedia/dynamic/00004/DROUGHT_4701f.jpg
http://www.thehindu.com/multimedia/dynamic/00004/DROUGHT_4701f.jpg
http://www.thehindu.com/multimedia/dynamic/00004/DROUGHT_4701f.jpg


experiment is essential to investigate now as global warming, climate change and 

growth of cities into farming areas means that there is becoming less and less area for 

agriculture, meaning farmers have to be more strategic with production. Farmers need 

to grow more food from their agricultural land and boost their yields to feed the growing 

population of the world. Encouraging earthworms might be a way for farmers to boost 

their production and stay in the farming industry.

It is hypothesised that the presence of earthworms should improve the growth rate of 

plants. By changing the independent variable of the amount of worms it should affect 

the dependent variable of the growth rate of radish plants. 
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MATERIALS

• 500x Earth worms.

• 3x Growing boxes (40L)

• 1x Vegetable and herb premium potting and planting mix soil (40L)

• 45x Radish Seeds (raphanus sativus)

• 1x Shovel (Small)

• 1x Bucket (9L)

• 1x Measuring tape (1m)

• 1x Measuring cup (1L)

• 1x Watering can (5L)

• 1 pair gardening gloves
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METHOD

1. Find an area inside where each plant box can receive equal sunlight.

2. Place 13L of Vegetable and herb premium potting and planting mix soil into each 

growing box using gloves.

3. Add 1L of water to each of the soil mixtures.

4. Randomly pour radish plants over each growing box.

5. Add worms to each container. One box will have no worms, one will have 100 

worms and the third box will have 400 worms.

6. When the plants need watering add the same amount to all the boxes taking photos 

of the progress.

7. Once the plants reach 1 week, thin each box out ensuring that there are 20 

randomly selected radish plants in each box.

8. Each week measure every radish plant in each box and record the results in a table. 

Then record the average for each box.

9. After 4 weeks harvest all radish plants and remove all the roots, washing the plants 

to remove any soil.

10. Graph the height of results.

11. Throughout the process ensure all boxes receive the same amount of sunlight and 

rain water.
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EXPERIMENTAL DESIGN

The control for this experiment is: 

Box of radish plants with no worms. 

Reliability of this experiment: 

This experiment was reliable as the growing conditions were carefully controlled to 

ensure that the only variable that affected the growth of the plants was the amount of 

worms. The boxes were rotated to ensure equal growing conditions and they were kept 

inside glass doors to prevent a pest infestation.

The constants for this experiment is: 

• Sunlight

• Growing box

• Temperature

• Brand of seeds

• Amount of water

• Amount of soil

• Type of soil

• Amount of compost

The independent variable for this experiment is: 

Amount of worms.

The dependent variable for this experiment is: 

Growth rate of radish plants.
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RESULTS
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TABLE 1: Table of Average Weekly Plant Growth (cm)

0 Worms 100 Worms 400 Worms

Week 1 9.32 9.4 9.86

Week 2 10.5 11.52 12.2

Week 3 11.69 11.77 12.33

Week 4 11.92 12.19 12.37
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TABLE 2: Table of Increase in Weekly Plant Growth (%) compared to 
control

Growth Week 100 Worms 400 Worms

Week 1 0.85% 5.79%

Week 2 9.71% 16.19%

Week 3 0.68% 5.47%

Week 4 2.27% 3.78%
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DISCUSSION

This experiment demonstrated the difficulty in working with plants in scientific 

experiments. In this experiment the first attempt at this research failed due to 

a caterpillar infestation (see Figure 1). After three weeks the plants began to 

be eaten by small green caterpillars (see Figure 2). This was not something 

that had been anticipated and no steps had been made to ensure pest 

control. Although an attempt was made to remove all the caterpillars this 

didn’t work as we had to go on holidays for a week. By the time we returned 

it was too late so the experiment had to be restarted. Due to a much shorter 

time frame it was decided to switch to a faster growing crop - radishes. When 

the experiment was repeated it was decided to keep the radishes inside near 

a glass door to prevent caterpillars attacking them. However, this meant that 

the growth rate of the radishes was too slow and they failed to produce a 

crop in the allocated time.

In order to prevent these issues in further experiments, it would be important to provide 

a physical barrier to prevent the moths from laying eggs on the plants whilst still 

allowing them direct sunlight. Despite these difficulties the trends in the data did 

demonstrate that worms improve the growth rate of plants. 

There were two trends in this experiment. The first was that worms did help to improve 

the growth rate of plants. This was demonstrated in this experiment from the box that 

contained 400 worms grew more in size then the box with 100 worms, and the box with 

�10

Figure 1. First 
evidence of 
caterpillars.

Figure 2. The small 
green caterpillars.



100 worms had a greater growth rate then the box that contained zero worms. Studies 

have shown that worms help with their waste which provides plants with nutrients to 

enable them to build strong stem and root systems. They improve drainage in the soil 

from the worm tunnels they create and loosens the soil which helps to absorb moisture, 

improve soil structure and improve the productivity of the plants. Worms aerate the soil 

helping the plants to grow. Another trend that was discovered in this experiment was 

that worms help to prevent invaders. This was proven as in the first attempt of this 

experiment it failed. The experiment was testing the growth rate of cos lettuce plants 

opposed to the growth rate of radish plants. By the end majority of the plants from each 

of the boxes got eaten by caterpillars however the box with zero worms got devastated 

first while the box that contained the 400 worms survived for the longest by far and the 

caterpillars didn’t do as much damage.

There were no anomalies in this experiment. The results showed that although worms 

didn’t help the growth rate drastically but they still helped. As radish plants are a quick 

growing plant the worms didn’t have as much time to help the growth whereas growing 

lettuces take a longer time meaning the worms can make more of an impact.

If this experiment was to be done again there would be a few things that could be 

improved. The first thing is that the radish plants could have received more sunlight 

which would have improved the growth. Radish plants love the sunlight however in this 

experiment they received some sunlight however the plants would have preferred more 

but I didn’t want the experiment to fail again with caterpillars or other invaders. The sun 
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would have also made an impact to this experiment as no radish’s grew. This may be 

from the limited amount of sunlight. Another thing that could be improved next time is 

the amount of water added. At the end of the experiment the soil was very wet which 

effected the worms. A little less water would show a greater difference between the box 

with worms and the box without. This experiment was very fair and reliable. All plants 

were rotated weekly ensuring no plants received more sun then others. All plants 

received the same amount of water at the same time and were always measured on a 

Sunday at the same time. If this experiment was to be completed again a better 

measuring system may be beneficial. All the plants were measured accurately however 

occasionally a plant was pulled out during the procedure. 

An idea for a future experiment would be if worms affected the quality of the crop in 

terms of look and weight and another possible idea would be if worms had any impact in 

the the germination of the plants.
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CONCLUSION

This experiment proves the hypothesis that worms affect the growth rate of plants in a 

positive way. Even though there was not a lot of difference overall worms did still help 

with the growth rate of both lettuce and radish plants. In the second week of growth the 

effect of earthworms was as much as 16.19% for the box with 400 worms. 

This experiment supports the findings of previous research that earthworms help to 

improve the quality of soil. An unexpected finding from this experiment is that worms 

may also help protect plants from pests and diseases however this would need to be 

confirmed in further studies.
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APPENDIX 1: PLANT GROWTH DATA
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TABLE 3: Week 1 Plant Growth Data (cm)

Plant # 0 Worms 100 Worms 400 Worms

1 10.5 11.0 11.3

2 8.9 10.2 10.3

3 10.7 7.4 11.1

4 8.4 9.7 8.4

5 7.9 9.4 10.8

6 10.1 10.4 13.0

7 7.4 9.6 10.1

8 7.2 8.5 11.0

9 9.5 11.9 8.9

10 10.7 10.0 8.5

11 10.9 10.6 9.3

12 9.9 9.3 9.1

13 10.6 9.1 9.9

14 8.7 9.0 10.0

15 9.3 5.9 8.4

16 9.0 8.4 10.2

17 8.8 7.4

Average 9.32 9.40 9.86
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TABLE 4: Week 2 Plant Growth Data (cm)

Plant # 0 Worms 100 Worms 400 Worms

1 13.4 10.8 13.5

2 10.4 12.8 11.1

3 12.0 12.6 11.7

4 12.8 12.0 11.6

5 11.9 11.8 10.0

6 10.2 11.0 12.0

7 9.1 9.1 11.8

8 7.2 12.1 13.4

9 9.8 10.0 11.9

10 8.1 11.6 12.9

11 10.1 12.1 12.4

12 9.3 13.6 13.6

13 11.0 12.1 10.5

14 11.1 10.5 15.5

15 11.1 10.7 11.5

16 11.7

Average 10.50 11.52 12.19
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TABLE 5: Week 3 Plant Growth Data (cm)

Plant # 0 Worms 100 Worms 400 Worms

1 13.0 12.0 13.3

2 13.5 13.1 12.2

3 11.1 10.4 13.7

4 8.9 12.9 11.0

5 12.0 11.6 12.3

6 12.4 12.5 12.4

7 10.0 12.7 10.0

8 12.8 10.6 10.8

9 11.6 10.0 12.4

10 13.4 11.9 13.0

11 11.0 8.8 13.5

12 13.6 11.4 11.4

13 11.2 14.0 11.6

14 11.0 12.4 14.0

15 9.9 12.3 13.3

Average 11.69 11.77 12.33
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TABLE 6: Week 4 Plant Growth Data (cm)

Plant # 0 Worms 100 Worms 400 Worms

1 11.1 12.9 13.0

2 10.3 14.0 14.1

3 10.3 11.3 10.3

4 10.1 14.8 10.1

5 7.7 10.0 12.8

6 11.3 13.0 15.2

7 14.1 10.6 11.3

8 13.2 13.3 10.4

9 13.3 12.6 10.6

10 12.9 10.9 12.4

11 13.8 13.5 11.0

12 11.5 10.8 16.1

13 13.7 10.4 12.5

14 13.5 12.9 13.0

15 12.0 11.9 12.8

Average 11.92 12.19 12.37



APPENDIX 2: WEEKLY PHOTOGRAPHS OF PLANT GROWTH

WEEK 1

CONTROL 100 WORMS 400 WORMS
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WEEK 2

CONTROL 100 WORMS 400 WORMS

WEEK 3

CONTROL 100 WORMS 400 WORMS
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WEEK 4

CONTROL 100 WORMS 400 WORMS
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