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Abstract 

Our group science fair project is about how different amounts of citric acid mixing with 

soil to see how it affects a plant's growth in a positive or negative way. A problem we tackled as 

a group was that the limes might have had a different PH in each fruit leading to a mixed result 

project. A problem that could have occurred during our science fair project was more than one 

variable to test the effect of citric Aurantiifolia on the plant, to see if it were not just the seed 

changing the growth of the plantae. Nobody has adequately answered the research question 

because of all the variables that could change that would affect the project. This means that 

nothing will be exactly the same in any science project, not just ours but everyone's. We as a 

group tackled the research question by precisely adding all the variables together to make the 

perfect data chart and making sure that the research question was what we were doing and 

staying on top of. Our very precise data on our data table showed that ¼ of a teaspoon of lime 

juice made the plantae grow the tallest. Our research followed our big idea by doing research 

on citric acid, along with diverse types of plant growth, and finally the pH and how it affects the 

different pant growths. The key impact of our research is to see the effect of a plant's growth 

from the amount of citric acid in soil. 
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Question and Variables 

Question: Will the citrus aurantiifolia juice have an effect on the growth of a plantae. 

Variables: The variables are the different amounts of lime juice on each plant, with ¼, ½ and 1 

tsp. 

Rationale 

Throughout the rest of the project, we will test and see how the plants react to the 

different types of soil. Depending on the result of this test we will be able to determine the 

quality of the soil, which one you should buy and if the price is worth the soil. Our project is 

important because of the information it will display after we gather the results after this 

experiment. It is important because with this experiment you will be able to know the quality of 

soil if you were ever going to buy it as well as how a soil's pH affects plant growth.fvd 

Soil waterlogging happens across the earth if there is rainfall. Soil waterlogging is when 

an environmental limitation that is promoted by changes in rainfall patterns, and it negatively 

affects the plant. It is never a good thing if your plants or crops end up getting this. Since 

rainfall is mostly random, this could lead to overwatering of the plants which could cause them 

to have a lack of oxygen which would then cause them to die. However random rainfall could 

also lead to not enough water for the plants which would cause them to die as well. This relates 

to our project because of the water affecting our soil. If soil waterlogging drowns our soil than it 

would most likely kill our plant. Therefore, we are testing different soils to see which one will 

provide the best and worst results if we give the plant too much water and/or not enough 

water.  

Probiotics are a big part of soil. They're part of the necessities a plant needs to live. 

Probiotics are used throughout the article and it’s a microorganism that benefits your body or 

in this place, plants. They are some of the most essential thing's plants need. The probiotics 

that plants use/need can be found in natural soil or dirt in the ground. The most common 

probiotic found in the ground is called bacillus. This helps ferment food and make it last way 

longer which could help the plants last longer whether there is food attached to it or not. 

Probiotics are related to our project because of the different types of soils. Different soil 



manufactures put different probiotics in their soil which could either make their soil better or 

worse for the plants. Therefore, we are testing multiple soils so we can see which soil has the 

best and worst probiotics for the plant's life. 

Roots are one of the most important parts of any given plant. They greatly affect plant 

growth, plant performance, and plants' food production. Roots also directly obtain minerals 

and water from the surrounding soil, making soil a crucial part of one of the most important 

parts of plants. If a plant’s roots are negatively affected, perhaps by bad or contaminated soil, it 

could be detrimental to the plant. An example of soil contamination is zinc, which is a metal 

that can leak into soil. Zinc can change soil or plant color and stunt plant growth. However, soil 

could also be lacking nutrients, or even elements, such as carbon. Carbon is very important as it 

contributes to oxygen in soil and can help to reduce nutrient leaks. Carbon deficiencies, zinc 

contaminations, and root health are all extremely important parts in a plant's health. It is 

crucial that we understand these problems and how to mitigate their effects to better plant’s 

health.  

Besides the buyer knowing what quality soil he will pay for; it will also be good for the 

plant that the person who is buying the soil. Depending on the chemicals that are in the soil it 

can cause runoff, pollute water and have many other effects on the water that flows through 

the plants and the soil. 

Material list 

Materials List:  

-4 plant pots: standard, small pots for planting (each plant will use the same pot) 

-Cress plant seed packet: a seed packet of cress plants bought from a store 

-Water: tap water used from home 

-Lime Juice: basic, store-bought lime juice (the same lime juice will be used for each plant) 

 

Experimental Procedure 

Procedure: 4 of the exact same plant pots which were all exactly 4 inches in diameter, were 

filled with the exact same loam soil with the exact same cress plant in each. Soil filled the entire 

pot but left about 1 inch of space between the top of the pot and the soil. All pots sat outside in 

the same place. Each of the seeds were planted 1/4th inch deep and were given 1 tablespoon of 

water each day. The first plant (control) was planted in soil with no additives. The second plant 

was planted in soil that had previously been given 1/4 teaspoon lime juice mixed with ½ cup 

water. The third plant was planted in soil that had previously been given ½ teaspoon lime juice 

mixed with ½ cup water. The fourth plant was planted in soil that had previously been given 1 

teaspoon lime juice mixed with ½ cup water. How the lime juice was added to the soil: the lime 



juice was added to the soil through hole in the center of the soil that nearly reaches the 

bottom. The hole was then covered up after the lime juice was added. The plant growth was 

recorded over the course of 2 weeks in centimeters every day with a ruler. 

 

Data Analysis and Discussion 

At the end of this experiment, we found that the more lime juice that was added to the 

soil, the less the plant grew. The control and the plant with ¼ teaspoon lime juice grew the best 

with the ¼ teaspoon plant growing the very best out of the experiment at 5.65 centimeters. The 

control grew 4.2 centimeters, the plant with ½ teaspoon of lime juice grew 2.2 centimeters, and 

the plant with 1 teaspoon lime juice grew 3.4 centimeters.  

 

Plant 1 (no lime juice) Plant 2 (1/4 tsp. lime juice) Plant 3 (1/2 tsp. lime juice) 
Plant 4 (1 tsp. lime 
juice) 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

1.4 0.1 0 0 

2.45 2.9 0 1.5 

2.6 3.45 1.45 2.45 

3.7 4.7 1.5 2.7 

4 5.15 2 2.85 

4.2 5.65 2 3.4 

4.2 5.65 2.2 3.4 

4.2 5.65 2.2 3.4 

4.2 5.65 2.2 3.4 

 



 

 



 

 

 

Conclusions 

The higher the pH level, the better plants will grow over time. In our experiment, we 

found that the more lime juice we added, thus lowering the pH level, the less the plant grew. 

The plants with the highest pH levels out of the four (control, ¼ teaspoon lime juice) grew the 

best in the experiment. This is because the higher the pH level, the more nutrients are available 

to the plants, which helps the plants grow better overall.  

 

Ideas For Future Research 

Following this experiment measuring the effects of pH levels affecting plant growth, we 

were left with thoughts for what could be further done. In future experiments, we could 



measure the actual pH levels in the soil either during or after the experiment to determine 

what pH level is the most effective for plant growth. We could also include more than four 

plants in order to measure more pH levels and even different types of plants to see if pH levels 

affect different plants differently. 

 

Brief Synopsis of Rationale 

Soil is an extremely important part of almost any environment and is one of the most 

crucial parts in plant growth. Our research will provide helpful information that will allow 

buyers to know what soil they're getting, how it will affect plant growth, and how soil pH will 

affect plant growth. 

 

 

Research Question/Hypothesis 

Independent Variable: The pH levels of the soil (changed by adding lime juice) 

Dependent Variable: The growth of the plant 

Question: Does soil of different pH levels affect plant growth? 

Hypothesis: If more lime juice is added to the soil, thus increasing the soil's pH level, the plant growth 

will increase. 

 

 

Procedure/Risk and Safety/Data Analysis 

Materials List:  

-4 plant pots: standard, small pots for planting (each plant will use the same pot) 

-Cress plant seed packet: a seed packet of cress plants bought from a store 

-Water: tap water used from home 

-Lime Juice: basic, store-bought lime juice (the same lime juice will be used for each plant) 

 

Safety Risks: Soil has microbes that can cause illness. This was overcome by following the CDC hand 

washing procedure after all contact with the plants/soil. The hand washing procedure is as follows: 

hands were wetted by water, soap was applied and covered all parts of hands, hands were rubbed in all 

places, all parts of hands were washed including nails and in between fingers, hands were rinsed with 

water, and finally, hand were dried completely. 



 

Data Analysis Procedure: Data will be recorded on a data table showcasing each of the plants growth 

over time (measured). The plants will be listed on the side (4 plants) as well as how much lime juice each 

has in their soil, and the days will be listed at the top. All measurements will be recorded in centimeters 

daily. A line graph was made after, showing the results of the experiment. The graph will consist of an x 

and y axis. The x axis was numbered (starting from 1, going to 14, not skipping any numbers) and those 

numbers represented each day the plants were watered. The y axis was numbered (starting from .25 

and counting by .25 to 15) and those numbers represented the growth recorded each day the plant was 

watered.  
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