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Abstract
Our experiment's purpose is to determine whether the type of fertilizer 

affects the growth of a radish plant. We used 3 different fertilizers; kelp, 
worm castings and insect frass. Also, we included a control that didn't have 
fertilizer.

To complete this project, we first took 16 containers and filled them with 
soil. We used 3 different fertilizers and put each of them in 3 containers. We 
left the other 4 with unfertilized soil for our control. Next, we added 2 radish 
seeds in each container and watered them every other day using a quarter 
cup, and once they got bigger and required more water, a third cup. After a 
few months we pulled the radishes and took measurements.

Our hypothesis was incorrect. The fertilizer with the biggest overall plant 
was worm castings. The control grew the biggest roots of the radish plant 
and the soil fertilized kelp extract grew the largest leaves.



Experimental Question

What additives in soil enhance 
plant growth?



Hypothesis

If we add kelp, worm castings and insect frass to soil, then the soil 
with the insect frass will cause the root and leaves of a radish plant to 
grow bigger.



Review of Literature
Our Science Fair project is, “What additives in soil enhance plant growth?” We will 

be growing radish seeds and measuring how different additives affect the plants' growth.

To understand how this project will work we need to understand how plants work. The first 
source we looked at was, “No Soils, No Life” from the National Science Foundation. This article 
talks about why soil is important for plant growth and the well-being of the Earth. Soil 
is particularly important because it provides food, new medicine, and materials to humans and 
animals. Soils form over hundreds of years from organic matter such as minerals, water, air, and 
billions of organisms. This soil forms in a space the Earth’s Critical zone, which is the layer between 
the forest canopy and the base of the weathered bedrock. This area is especially important as it 
allows plant life through the creation of soil.

Soil helps plants grow, but plants help sustain themselves as well. For example, plants need 
nitrogen to grow, and soil provides that nitrogen, but when there is not enough nitrogen for the 
plants, they produce and release flavonoids which attract microbes that infect the plants and form 
nitrogen. Plants can detect the presence of nitrogen in the soil which allows them to know when to 
release the flavonoids. Additives and fertilizers have been created to balance out deficiencies in 
soil, such as nitrogen deficiencies. As you can see soil serves as an important part in biodiversity 
such as creating interactions between microorganisms which is an essential part of plant health.



Review of Literature
The growth of a plant depends on how much nitrogen it gets. One of our sources we used 

was, “Effects if Nitrogen on Growth and Yield of a Radish.” We found that radishes can have a wide 
range of amounts of leaves, and length of leaves and roots. In Muhammed Saleem Jilani, Tariq 
Burki, and Kashif Waseem’s experiment found that the least number of leaves was 9 and the most 
amount was 19 which is a very wide range of leaves. Also, the range of leaf lengths was 19.7cm -
32.8 cm, while root lengths were 11.03cm - 22.1cm. We learned a lot from the “Effects if Nitrogen 
on Growth and Yield of a Radish.”

As we have seen, variables such as nitrogen and microbes affect the wellbeing of a plant. In 
“Does the Type of Soil Affect the Growth Rate of Plants?,” a project conducted by Meghna Soni, it 
is stated that the type of soil effects plant growth. Soni used potting soil, local soil, sand, and 
gravel to grow radish seeds. As a result, she stated that, after measuring the average height and 
surface area of the plants, the radishes in potting soil had been the most successful, followed by 
local soil, gravel, and finally, sand. The potting soil was the most successful because of the perfect 
balance of pH levels as well as an optimal amount of nitrogen, potassium, and phosphorus. This is 
important because it further enforces the idea that different nutrients or soil types affect the 
health of a plant.



Review of Literature
In our next source, “Earthworm Ecology,” Clive A. Edwards talks about how 

earthworms affect the soil. He brings up 7 main points. One of which is that 
earthworms can help distribute microorganisms through the soil, this can supply the 
plant with needed nutrients. Also, that earthworms can change the soils' structure, 
as well as altering the total amount of pests, parasites, and pathogens. Therefore, 
altering the overall environment of the plants. This is important as it ties 
back into the theme of plants surroundings and additives affecting it.

Plants grow differently with different additives and fertilizers. Julia C. Clark did a 
science experiment called, “How does Fertilizer Effect Plant 
Growth” where they grew lettuce in soil that is unfertilized and lettuce that 
is fertilized with urea, fish emulsion, and 10-10-10. They measured the growth and 
mass of lettuce. Their results showed us that the lettuce fertilized 
with urea grew 10.8cm, the most of all the fertilized and unfertilized soils. The 
lettuce that was unfertilized grew the least with only 8.5cm, and the lettuce fertilized 
with 10-10-10 and fish emulsion grew 10.3cm, and 9.6cm respectively. The results for 
the mass of the lettuce were different than the results of growth. Lettuce fertilized 
with fish emulsion and urea had a mass of 14 grams, while lettuce fertilized with 10-
10-10 had a mass of 13 grams and unfertilized lettuce had a mass of 11 grams. Her 
results tell us that urea helps lettuce grow faster and larger the most out of soil 
with no fertilizer, or soil fertilized with 10-10-10, or fish emulsion.



Review of Literature
Julia C. Clark, the scientist that conducted, “How does Fertilizer Effect Plant 

Growth,” states, “My data indicated that my hypothesis was correct. I 
concluded that plants fertilized with urea grow faster and larger than plants 
fertilized with 10-10-10, fish emulsion, and control, because urea contains a 
high percent of nitrogen, and therefore plants thrive in their 
environments”. This relates back to our first source, “No Soils, No Life” where 
it states that plants release flavonoids so they can produce nitrogen by 
themselves, and that takes energy. The urea contains nitrogen which helps the 
plants because then they do not have to work as hard to obtain nitrogen.

In conclusion, we have learned that the type of soil or fertilizer put in the soil 
changes how the plants grow. Our sources relate to our project because we are 
seeing which fertilizer grows radish seeds the best and our sources talk about 
fertilizers and their effects on plants. Some of our other sources talked about 
soil and how a plant can sustain itself. The research we studied has helped us 
understand our science fair project to a greater extent.



Materials

• 16 bottoms of milk cartons to put the 
plants in

• Soil (normal gardening soil without any 
additives)

• Worm castings

• Insect frass

• Kelp extract

• Radish seeds

• Scale



Procedures

1. Cut the milk cartons into containers that are 25.4cm tall for plants.

2. Fill each container with soil leaving 2.54cm at the top.

3. Put each additive in 4 containers. You should have 4 containers left which you leave 
with just normal unfertilized soil.

4. Plant 3 seeds in each container, once they sprout pull one out, so you only have 2 
plants per container

5. Water them every other day, using ¼ cup and once they get bigger and the use 1/3 
cup.

6. Continue watering for 2 months or when they are ready to be harvested

7. Pull radishes

8. Measure the weight of the whole radish, the weight of the leaves, and the weight of 
the root

9. Graph data



Variables

Independent Variable: The additives in the soil 
which were insect frass, kelp extract, worm 
castings and a control.

Dependent Variable: The amount of growth of the 
radish leaves and roots.

Control: The location, amount of water, type of 
soil, and the containers all stayed the same.



Observations
11/2/21- The radishes first started sprouting

11/7/21- We thinned each container to 2 seeds

11/10/21- One radish in an insect frass container is not growing as fast 
as the other radishes

11/17/21- The radish that was growing slower than the others died

11/19/21- We noticed that the plants were consuming the water at a 
quicker pace and upped the amount from 59mL to 79mL

11/21/21- We reapplied the fertilizer to the soil

12/18/21- We pulled the radishes and noticed that in one of the insect 
frass containers one root had 4 holes in it and another root in the same 
container had split at the bottom and continued to grow.



Data Charts
Insect Frass

Container
Weight of Leaves 
(in grams)

Weight of Radish 
(in grams)

1a 4 16

1b 0.1 0.05

2a 6 15

2b 4 5

3a 7 10

3b 7 13

4a 0 0

4b 0 0

Control

Container
Weight of Leaves 
(in grams)

Weight of Radish (in 
grams)

1a 6 13

1b 7 18

2a 8 19

2b 5 18

3a 6 12

3b 7 19

4a 6 20

4b 8 13

Kelp

Container
Weight of Leaves 
(in grams)

Weight of Radish (in 
grams)

1a 8 19

1b 9 22

2a 6 10

2b 9 13

3a 9 15

3b 4 10

4a 7 20

4b 6 13

Worm Castings

Container
Weight of Leaves (in 
grams)

Weight of Radish (in 
grams)

1a 5 15

1b 6 16

2a 8 15

2b 6 15

3a 7 21

3b 5 7

4a 3 9

4b 14 26
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Conclusion

Our hypothesis was not met. We had determined that adding insect 
frass into the soil would cause the radish to grow larger. Now that we 
have conducted the experiment, the final result shows us that insect 
frass didn't grow the largest leaves, roots or overall radish plant. The 
radish plants grown in soil fertilized with worm castings grew the 
largest overall plant. On the other hand, the radish plants fertilized with 
kelp grew the largest leaves. Finally, the radish plants grown in control 
had the largest root. We have concluded that if you want to eat the 
radish you should grow the plant without fertilizer.
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