
The effects of different solutions on the germination and 
maturation of Lepidium Sativum (Cress seeds)

Research Question

ConclusionMethodology

Data Analysis and Results

How do fluid pollutants 
commonly found in stormwater 
runoff effect the germination 
and growth of Lepidium Sativum 
(Cress seeds).

1. Seeds were planted and 6 solutions were 
distributed into 12 plant cells.

2. Cells were observed and watered with 
water and their respective solutions twice 
daily. Data was recorded once a day for 2 
weeks per trial with 2 trials.

3. Analyzed and compared the heights of the 
plant shoots and lengths of roots.

The hypothesis was incorrect 
as Castile soap showed the least 
amount of growth with no signs 
of germination in both of the 2-
week trials.
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Introduction

Stormwater runoff is environmentally 
devastating as pollution from cities 
contaminate estuaries, impacting 
vegetation near waterways. Pesticides 
and motor oils are detrimental to plant 
life due to toxic chemicals (1). Fertilizer
can cause eutrophication in ponds, 
depriving aquatic vegetation and 
organisms of oxygen (2). Stormwater 
runoff is damaging to the environment 
and the most harmful toxins should be 
managed to reduce the impacts on 
wildlife and vegetation.

Photo Credit: https://nwdistrict.ifas.ufl.edu/nat/2017/03/11/slow-the-flow-why-
should-we-care-about-stormwater-runoff/



Background Information

In the experiment, pesticide and 
chemical fertilizer alternatives were 
used to prevent damage to outdoor 
plants and animals while diluting used 
soil. A 1:1 mix of bone meal and coffee 
grounds represented chemical 
fertilizer. Castile soap 
represented pesticide (4).  Vegetable 
oil represented motor oil. Canola oil 
represented cooking oil. Coca Cola 
represented drink/food waste. Cress 
seeds were used as they are reliable 
and grow quickly (3).

Photo Credit: https://www.istockphoto.com/photos/molten-plastic-photos

Photo Credit:https://www.countrygreen.net/fertilizer/

Photo Credit:https://alainvolz.wordpress.com/2016/08/01/glyphosate-what-is-
it-and-how-harmless-or-harmful-is-it/



Research Question

Is there a way to identify and 
neutralize/reduce the effects 
of liquid pollutants found in 
stormwater runoff on 
vegetation by experimenting 
with liquids resembling the 
pollutants on Cress seeds?

Variables:
Independent variable: Type 
of pollutant added to the soil 
the seeds will grow in.
Dependent Variable:
The seeds’ ability to 
germinate and their 
efficiency in growth.

Photo Credit: https://www.conservationhandbooks.com/nature-activities/growing-vegetables/

Photo Credit: https://www.ecosuperior.org/storm-water-management



Hypothesis

If Coca Cola is added regularly to the soil a Cress seed is in, then the seed 
will not germinate because of the soda’s lack of nutrients as well as Coca 
Cola being very acidic with a high pH level that can cause the enzymes in 
the seed to break down or stop functioning which are necessary for the 
development of an embryo and the start of seed germination.

Goal

To determine which 
solution has the strongest 
negative effect on the Cress 
seeds and figure out if there 
is a way to help against the 
pollutant affecting vegetation 
in nature to aid in plant 
health.

Photo Credit: https://news.climate.columbia.edu/2018/04/03/stormwater-runoff-rain-flood/



Procedure for Cress Seed Experimentation

1. 12 Cress seeds were planted 
into individual plant cells 
and placed in pairs.

2. The plants were watered 
with 1 teaspoon of water in 
the morning then 1 
teaspoon of water and 1 
teaspoon of the plants' 
respective solutions in the 
afternoon.

3. The plants were measured 
and watered twice daily 
for 2 weeks per trial. 2 trials 
were held in total.

4. The roots and shoots of the 
plants were measured and 
analyzed.

w

Watered 
twice daily

2 Trials

Plant Set Up Materials

Trial 1 Final Results Trial 2 Final Results



Shoot Height Results for Trial 1

The graphs shows how the height of 
each shoot in Series A and B, Trial 1 
changes throughout a 2-week trial, 
comparing the plants' height in 
millimeters to the number of days 
passed.

Graph 1:
The Pesticide A sample showed no growth 
throughout the 2-week trial. The Fertilizer A 
sample peaked on day 8 at 42 mm then began 
to decline. The Vegetable A and Water A 
samples showed the most growth.

Graph 2:
The Pesticide B sample peaked in growth on 
day 5 at 48 mm then slowly declines 
throughout the rest of the 2-week trial. The 
Vegetable B sample peaked on day 11 at 40 
mm then began to decline at a faster rate than 
the Pesticide B sample's decline. The Fertilizer 
B sample peaked at days 10 and 11 at 55 mm 
then began to decline. The Water B sample 
showed the most growth and the Pesticide B 
sample showed the least growth.
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Shoot Height Results for Trial 2
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The graphs shows how the height of 
each shoot in Series A and B, Trial 
2 changes throughout a 2-week trial, 
comparing the plants' height in 
millimeters to the number of days 
passed.

Graph 1:
The Pesticide A sample showed no growth 
throughout the 2-week trial. The Water A 
sample peaked on day 7 and 8 at 75 mm 
then began to decline. The Fertilizer A 
sample peaked on day 9 at 60 mm then 
slowly declined. The Coca Cola A and 
Canola A samples showed the most growth.

Graph 2:
The Pesticide B sample showed no growth 
throughout the 2-week trial. The Fertilizer B 
sample spiked on day 9 from 45 mm to 65 
mm then to 45 mm, then began to decline. 
The Canola B sample peaked on day 9 at 41 
mm then began to slowly decline. The Water 
B and Coca Cola B samples showed the most 
growth.



Root Length Results for Trials 1 and 2

https://www.conservationhand
books.com/nature-
activities/growing-vegetables/

The graph shows the 
differences in the plants' root 
lengths in millimeters 
versus the different solutions 
used in each series in their 
respective trials.

The Coca Cola samples in Series 
A showed to have the longest 
roots out of all other samples in 
both Trial 1 and Trial 2.

The Pesticide samples in Series 
A for both trials and the 
Pesticide sample in Series B for 
Trial 1 showed no growth.

Overall, the samples in Trial 2 
had longer roots than the 
samples in Trial 1.
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Shoot Height Final Averages for Trials 1 and 2

https://www.conservationhand
books.com/nature-
activities/growing-vegetables/

The effects of different solutions on the germination 
and maturation of Lepidium Sativum (Cress seeds)
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The graph shows the differences in 
the plants' average shoot height 
and root lengths in millimeters 
versus the different solutions used 
in each series in their respective 
trials.

The Water and Coca Cola samples 
showed the highest average shoots 
in both trials. The Coca Cola 
samples in Series A showed the 
longest average root length.

The Pesticide samples in Series A 
for both trials showed no growth 
and the average for the Pesticide 
sample in Series B showed the least 
growth out of all samples. The 
Fertilizer sample in Series A showed 
the shortest average root length 
after the Pesticide A sample.



Outside Factors and Errors During Experimentation

Materials used were set behind the plant cells 
which could have blocked the amount of light each 
plant received, resulting in inconsistent data and 
the plants relying on the solutions and water for 
growth.

Temperature was inconsistent and changed 
throughout both trials which may have caused a 
difference in growth between both trials.

Soil conditions prior to experiment may have been 
affected by weather and altered from Trial 1 to 
Trial 2, affecting the initial moisture levels of the 
soil which in turn affected the germination speed 
of the Cress seeds.

During soil removal from the plants, ends of roots 
could have been picked off while separating soil 
chunks, creating inaccurate data.

Upon measuring wilted plants, holding them up for 
measuring caused a shoot to rip apart from its 
stem, resulting in inaccurate data.

Photo Credit:https://www.kellogggarden.com/blog/gardening/how-to-store-soil-over-winter/

Photo Credit:https://garden.org/thread/view/69837/How-to-simulate-indirect-sunlight-on-a-west-
facing-windowsill/



Discussion

Coca Cola aids significantly in plant growth and 
Castile soap is harmful for plants.
The average combined heights and root 
lengths of the Coca Cola samples were 63 
millimeters while the average combined 
heights and root lengths of the Castile soap 
samples were 8 millimeters.
Coca cola may have shown the best results 
because it has 90% water and a small amount 
of phosphoric acid (5) which is beneficial to 
plant growth (6). The addition of extra water 
and phosphoric acid to the plants allow for 
more growth and outweigh the negative 
effects of the sugar in Coca Cola.
The Castile soap showed the least results 
because it consists mainly of growth (7). 
Because oil doesn’t mix with water, it creates a 
creates a barrier around the seed, making it 
difficult for the seeds to access water (8). The 
soap also contains citric acid which can burn 
seeds (9) and salt which can dehydrate seeds 
(10), both hindering plant growth.

Photo Credit:https://www.inc.com/chris-matyszczyk/coca-cola-just-made-a-huge-strategic-decision-
that-will-change-everybodys-perception-of-coke.html

Photo Credit:https://www.integritytransaction.top/products.aspx?cname=castile+soap+for+babies&cid=39



Conclusion

The hypothesis was incorrect as Castile soap showed the least amount of growth with no signs of 
germination in both of the 2-week trials.

Based on the data collected, 3 of the 4 Castile soap samples showed no signs of growth and while the 
one sample that did show growth wilted and began to wither not long after its initial germination. 
Meanwhile, the water and Coca Cola samples showed the most growth out of the other samples. All 4 
water samples showed significant and steady growth compared to the other samples. 3 of the 4 Coca 
Cola samples showed exceptional amounts of growth with little wilting.

Because Castile soap mainly consists of oils and fats that don't provide the plants much nutrients to 
support the germination and growth of the seeds, but it also created an oily coating around the soil 
and seed. Because water and oil don't mix, the oils created a barrier between the seed and water – an 
essential ingredient for plant growth.

Photo Credit:https://inhabitat.com/urbanrivers-is-restoring-chicagos-rivers-with-floating-gardens-of-native-plants/



Next Steps

Future applications of this project would involve 
expanding the types of solutions used on 
common vegetation surrounding local and 
national waterways and the experimentation time 
would be expanded to 12 weeks. The number of 
samples would increase to 10 different samples 
per solution. The types of solutions would include 
commonly used pesticides and fertilizers used in 
agriculture as well as common motor oils. 
Cooking oils and greases from certain foods as 
well as waste from popular foods would also be 
used.

These experiments could aid in determining what 
pollutants needs immediate attention as its 
effects on vegetation could be detrimental to 
plant growth and/or toxic to the organisms that 
eat the plants. Upon taking action on these 
pollutants, vegetation will be more prosperous 
and the overall decreased number of pollutants 
affecting nature will produce a livelier 
and more beautiful environment.

Photo Credit:https://www.mprnews.org/story/2016/05/17/water-buffalo-red-river-agriculture-erosion

Photo Credit:https://homeguides.sfgate.com/kind-plants-live-along-river-banks-92737.html
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