
Effects of diverse soil on lactuca
sativa cultivation and potential of hydrogen

Data analysisResearch Questions

Procedure

How do different types of soil affect the 
overall growth rate of lettuce plants?

Will one soil type have greater results 
in plant growth and soil ph as 
compared to others?

1. Three pots were filled with a base soil that did not have 
any added chemicals 

2. Crushed bonemeal was added to one of the three pots 
and mixed well, natural compost was slowly infused 
(fruit and veggie scraps) into the second pot, the third 
plot was left alone as it acted like a control for the 
experiment 

3. The Lactuca sativa was planted into each of the three 
pots and measured in five-day intervals for any signs of 
growth and change in pH for a total of 20 days 

Conclusions

• The plant with the base soil would grow significantly 
less than the other two plants

• The plant potted in the nitrogen rich soil would have a 
growth of 5 or more centimeters before the third test

• The plant potted in the phosphorus rich soil would 
have a total growth of 20 centimeters but a pH higher 
than 6.0



Why did we research this specific type of 
science?

How?Why? 

Evidence

The main purpose of this research was to find a 
more efficient and safe way to germinate juvenile 
plants in order to create newer and safer ways of 
large-scale farming at a low environmental and 
monetary cost.

It is believed that this research would widen the 
perspective on plant science as there is new 
forms of planting constantly being discovered. It 
would be decided that the diverse study of soils 
would be used to validate the given hypothesis 
because without good and healthy soil, a plant 
could not live very long.

Test 1 (day 5)

Plant 1 Plant 2 Plant 3

Soil Type

Standard 
Soil

Soil with 
added bone meal

Soil with 
added compost

Soil pH 5.5 7 6.2

Height 9 cm 14 cm 8 cm

This is a small portion of the data that was used to either 
confirm or deny our previous hypothesis and conclusions

This is one of the sample graphs that was used 
for data collection. It shows the different soil 
types, their ph levels, and how much each of 
their plants have grown over the allowed time 
period. 
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Why is the study of plant science so 
important? 

History of the science 

The concept of botany was first discovered in 371-287 BCE by the Greek philosopher Theophrastus. 
Theophrastus, successor to Aristotle, was considered the father of botany because of his ability to 

determine the functionality of certain herbs and plants during these times. But it was not until 2500 BC that 
people started using chemicals on plants to affect the organism's performance. The first use of pesticides on 

plants was in Mesopotamia after early humans began to dust elemental sulfur and other mixtures onto 
plant grounds in order to keep certain bugs and critters off these plants. Today, we have extended our use of 

chemicals in plant science as far as genetically engineering plants to withstand all kinds of situations.
(R.M Pelczar et.al., 2022)

.

How is this topic of science important for humanity?

As time goes on and the earth continues to be stripped of its natural resources, it is up to 
us as people to find newer and healthier ways to harvest all kinds of plants, trees, and 

produce. By developing new forms of sustainable large scale crop farming and healthier 
soil variants, people should be able to aid humanities conquest in finding better ways of 

food production that are safe, healthy to the environment, and inexpensive. 



Similar Research projects and experiments 

Despite the oh so unique concept of research we decided to conduct, very similar experiments have 
also been completed in the past. Much like the article “The influences of four types of soil on the 
growth, physiological and biochemical characteristics of Lycoris aurea (L’ Her.) Herb” published and 
edited by Miaohua Quan and Juan Liang which illustrates the affect of four different soil types on 
Lycoris Aurea (Red Spider Lily) which is an herb that is used for certain medical treatments. Unlike the 
plants we used in our experiments, Lycoris Aurea has properties that are easily affected by altered soil 
types. One main claim made in this article that attacks the overall topic of the role of soil in plant 
growth is “Different types of soil have quite different physicochemical and biological properties, 
which have substantial effects on the growth, development and the active constituents of medicinal 
plants” which really is the main topic of our entire research project. 
(M. Quan, Juan.L et. al., 2017)



Research 
Question

Conclusions

Hypothesis

How does the nutrient richness of different fertilizers 
affect the growth of plants
This research question was answered when the plants 
potted in the nitrogen rich soil began to grow at a rate 
significantly larger than the other two plants. There was 
also proof of the question being answered when 
comparing the plant with base soil to the other two 
plants; the growth of the other two plant greatly 
increased in shorter periods of time.

The fertilizer that contains the most nitrogen will have a 
growth that is greater as compared to the other types of 
fertilizer
The kl,hypothesis was proven true after the third data 
round of data collection when the nitrogen rich plant 
had a growth increase of 1.25cm whereas the other two 
plants only grew around 1cm each. 

• The plant with the base soil would grow significantly 
less than the other two plants

• The plant potted in the nitrogen rich soil would have 
a growth of 5 or more centimeters before the third 
test

• The plant potted in the phosphorus rich soil would 
have a total growth of 20 centimeters but a pH higher 
than 6.0



Data was analyzed using 
excel programs.

4
5

3

2

Three baby lettuce plants were 
placed inside 5-inch-deep pots 
and filled with potting soil.

Bonemeal fertilizer was placed 
into one of the plants to produce a 
phosphorus rich soil, composted 
fertilizer was placed into one of 
the plants to produce a nitrogen 
rich fertilizer, and nothing 
additional was placed in the third 
plant to create a control group.

One cup of water was added to the 
plants every day and taken outside to 
receive sunlight

The plants were analyzed 
every 5 days until day 20, to 
test for the height, pH, and 
growth in cm of all three 
plants.

Methods For Testing Soil Types

1
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Soil pH vs Soil Type

This graph shows the pH of each soil type. The graph shows that the soil with bonemeal 
added had the highest pH out of all of them, with a pH of 7.0. Soil with compost had the 
next highest with a pH of 6.2, and finally the standard soil had a pH of 5.5.
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Plant Growth (cm) vs Soil Type

This Graph shows the Plant Growth (cm) vs the Soil type. We see that initially over the 
first 5 and 10 days, the plant with bonemeal added grows the most at 10.5 cm, while 
the standard plant has only grown 6 cm and composted has grown 7.5 cm. But then 
after days 15 and 20, the growth for that plant plateaus, and only grows 2cm while the 
standard plant grows 5cm and the composted plant grows 5.7 cm
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Total Plant Growth (cm) vs Soil Type

This graph shows the total plant growth in cm vs soil type. This shows that the standard 
plant grew a total of 11 cm, the plant with bonemeal added grew a total of 12.5 which 
is 13.6% more than the standard, and the plant with compost grew a total of 13.2 cm 
which is 20% more than the standard.
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Growth in cm vs Soil pH

This graph shows the growth (Y axis) of each as to the Ph of soil. The plant left most 
bar is the control, the 2nd bar is the bonemeal soil, and the rightmost bar is the 
compost soil. All of the plants had a Ph above five with the closest to a ph of 5 being the 
control (unmodified soil) and the highest Ph being the bonemeal with a Ph of 7. The 
compost soil had a Ph of 6.2.
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Discussion of experimental results

• It is best to modify soil with an outside additive such as 
bonemeal or compost

• Bonemeal and compost can balance soil Ph

• The bonemeal plant grew roughly 13% more than the 
control and the compost plant grew roughly 20% more 
than the control

• The soil Ph of the control was 5.5 at the end of the 
experiment while the bonemeal soil Ph was at 7 and the 
compost soil Ph was at 6.2 at the end of the experiment

• The bonemeal was a less effective option for plant growth 
than the compost at a 13% more total growth over the 
control while the compost had 20% more total growth 
than the control

• The base soil used for the control was more acidic than 
what is typical of a garden while the compost brought the 
soil Ph to 6.2 and bonemeal brough the soil Ph to 7 which 
are more in line of a typical garden

Claim

Evidence

Reasoning



Potential errors within the experiment

Potential errors

Effects

• The growth or Ph's of the plants could've been 
measured incorrectly

• The soils could not have been mixed correctly
• The plants could've been overwatered
• The plants could've not have gotten enough sunlight
• Members could've gotten different species of lactuca

sativa

• If Ph or growth were measured incorrectly then it 
could've affected the data collected and therefore the 
graphs

• If plants were overwatered, the soil was mixed 
incorrectly, or if the plants didn’t receive enough sunlight 
this could've interfered with the growth of the plants or 
with the spread of the additives through the soil



Future of different soil additives

Explanation

Future experiments

Applications

• Common soil additives are applied to many plants to 
increase plant growth

• Compost proved to be the most effective over 
unmodified soil and bonemeal

• Future experiments could be held on different plants to 
check if compost would be the best for all plant or some 
plants

• These soil additives could be tested to see if their effects 
on Ph has any real effect on plant growth or an ideal Ph 
for plant growth

• These soil additives are used commonly by many 
people, but this experiment showed the differences in 
effectiveness between bonemeal and compost on a 
specific plant

• This could potentially show that compost has more 
effective use as a fertilizer
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