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Rationale

In order to determine how we can change the color of flowers to match our eye’s desire, we first
need to understand what exactly makes up the color of a petal. According to a study on the role
of core structural genes for flavonoid biosynthesis and transcriptional factors in flower color of
plants, “Light radiates onto petals and penetrates through the pigmentary layer.”[1] Some of it is
absorbed, and the remaining light passes through the layer “thus producing visible colors”.[1]
Now that the light is visible in the petal, what color will it be? The formation of color can be
produced in multiple ways. The first is that “one pigment can cooperate with other pigments or
compounds to develop colors together.”[1] The second is called Chelation, involving “heavy
metal ions”[1], including Al, Fe, Mg and Mo. Another one of these factors is the pH level, as
anthocyanin is heavily influenced by pH. This effect produces “red flowers under acidic
conditions, light purple in a neutral state, and blue under alkaline conditions.”[1] The fourth and
final major color changing effect is internal or external factors, such as temperature, light,
humidity, and atmosphere surrounding the particular plant.

We need to look at some of the factors of how the color of our water will change. When you add
food coloring to water, the “hydrogen bonds between water molecules are broken to
accommodate the dye molecules.”[2] The dye molecules “will diffuse all [throughout] the water
molecules”,[2] becoming hydrated and forming bonds with the water that allow it to “remain
suspended among the water.” This is a physical change because all we observe is a change in
color, “no new substance is formed.”[3] The way food coloring interacts with water is actually
very similar to how light is formed in flowers. When the food coloring dissolves in the water, the
molecules “absorb some wavelengths of light and let others pass through”[4], and much like
with plants, produces visible colors. For example, in red food coloring, going into the water we
have Red, Orange, Yellow, Green, Blue, Violet, and all the colors in-between. The only colors
that pass through the molecules are Red, Orange, and Yellow, which results in a water source
that appears reddish. The same happens with blue food coloring, where the colors that pass
through are Green, Blue, and Violet.

Now that we understand how the colors both in flowers and in our affected water are produced,
let's look at how we, as humans, perceive color. “Light is not inherent in objects.”[5] Every object



gets its color from light. The light will hit the object, and then it will absorb some, leaving the
remaining colors as the one reflected, which is what we see. Our eyes have light receptors that
“transmit messages to the brain”[5], and over time we recognize colors after having seen them
over and over in the objects around us. This is also why your peripheral vision is “less sharp and
color than your front-on vision.”[5] There are simply less of these receptors on the edges of your
eyes. Because color blindness is fairly rare among humans and total color blindness is even
more rare, we will assume for our experiment that the reader is not colorblind when referring to
colors.

This research is crucial to our experiment because we need to understand the fundamentals of
the type of science surrounding the project, as we don’t want to go in blind. If we understand
why things are happening along the way and are able to predict some things, it will not only be
easier and less time consuming to explain in our conclusion but also easier for the reader to
comprehend. Being able to explain them also gives us some sort of credibility, as it won’t seem
like we are making stuff up or that we ourselves don’t know what’s going on in the experiment.
Overall it’s definitely worth it to take the time to study on a topic you’re experimenting on.

As the demand for floral products increases, “[so does] the aesthetic level.”[1] In order to attain
a more pleasant color in flowers to keep this market up to speed with cultural trends, we need to
find easier ways to change the color of the petals on these plants so as to open up a whole new
world of possibilities and creativity for florists. If we can find a way to change the entire color
palette of a species of flower by simply feeding it different colors of water, the outcome would be
more colorful flowers in a new more colorful world.

Research question: How does the color of water given to a Winter Pansy affect the color of it’s
petals?

Independent variable: The color of the water given to the Winter Pansies.
Dependent variable: The color of the flower’s petals.

Hypothesis: The lighter the color of the petal to begin with, the more of an effect the color of the
water will have, and the darker water colors will have more of an effect on the plants than the
lighter water colors.

We will measure the color of the flower using it’s HEX color code (a number which counts for the
red, green, and blue in a color to determine its exact numerical value as a color). We can use
this to measure the pigment produced by both the control group and the flowers that received
varying colors of water through their growth.

Procedure

1) A seed tray was filled with 3 inches of dry compost, and pressed down on gently to
remove air pockets

2) The compost was watered thoroughly



3) Roughly 30-40 seeds were sprinkled evenly across the top of the seed tray
4) Half an inch of compost was added on top of the seeds, and pressed down on gently to

remove air pockets
5) The seed trays were kept at room temperature (68 degrees fahrenheit) before and

during sprouting
6) Once a week, 3-4 drops of blue food coloring were added to a watering can of water and

mixed to produce blue colored water
7) One and a half inches of the blue water were given to the seed tray weekly
8) Steps 1-7 were repeated in 3 other seed trays, each time replacing the blue colored

water with green, red, and yellow water respectively
9) Steps 1-7 were repeated in a seed tray separate from the others that received water with

no food coloring whatsoever to act as a control group
10) After the flowers had grown to roughly 3.5-4 inches in height they were gently removed

from the seed trays
11) The same compost as was in the seed trays was added to pots in which the plants were

to be replanted
12) The pots received the same compost treatment as the seed pots, with the same planting

method.
13) The Marigolds continued to receive an inch and a half of water weekly with the

corresponding water color as before
14) When the flowers started to bloom, their petal colors were recorded via the ‘Color Name’

app.
15) A bar graph depicting the color of the water given to the plants on the x-axis and the

color of the petals of the flowers in it’s HEX code on the y-axis was charted. One graph
was charted for a trial with light colored Marigolds. In order to make these graphs, the
information collected in step 14 was graphed onto tables. One table was made for each
color of water, and then the exact HEX code of each flower was plotted into the table.
The average HEX code of all of the flowers for each color was collected to represent the
color that each color of food coloring turned the flowers. These numbers are what were
used on the bar graphs.

16) After comparing and contrasting the control group as opposed to the 4 trials that
received varying colors of water, it was determined whether or not the color of the water
given to the plants had a noticeable visual effect on the color of its bloom

Risk and Safety

● None of the colored water given to the plants should be ingested, if water gets in the
experimenter’s eyes, wash thoroughly with any nearby water sources that don’t have
food coloring in them

● None of the gardening tools used in the experiment should be pointed at others or
swung around to keep the users safe

● Gloves should be worn when dealing with the soil and plants to prevent them from
getting dirty or infected



● Before any interaction with the experiment, the experimenter’s hands should be washed.
Here’s how:

1) Hands should be rinsed with running water (warm or cold), the tap should then be turned off,
and soap applied..
2) Hands should be lathered by rubbing them together with the soap. The experimenter should
lather the back of their hands, between their fingers, and under their nails.
3) Hands should then be scrubbed for at least 20 seconds. A good way to monitor that is to sing
the “Happy Birthday” song from beginning to end twice.
4) The experimenter’s hands should be rinsed well under clean, running water.
5) Hands should then be dried using a clean towel or by air drying.
Use the CDC directory for more information:
https://www.cdc.gov/handwashing/when-how-handwashing.html

Data Analysis Procedure

One table was made for each color of water, and then the exact HEX code of each flower was
plotted into the table. The average HEX code of all of the flowers for each color was collected to
represent the color that each color of food coloring turned the flowers. These numbers are what
were used on the bar graphs.The color of food coloring would go on the x-axis, and the color of
the petal in it’s HEX number would go on the y-axis. A bar graph would accurately show how
much each color changed the color of the petal. There will be one bar graphs, one for a set of
light colored Marigolds. Both bar graphs would have the same x and y axis, a side for the color
of the water given to the plants, and a side for the color of the petal in it’s HEX number. The
color of the flowers in both the control group and the experimental groups will be via an app
called ‘Color Name’, which can look at a picture of the petal and determine its HEX number.

https://www.cdc.gov/handwashing/when-how-handwashing.html


This is the table we will fill out during data collection

Abstract

The topic of colors in the floral industry has interested humans for centuries, as it's in humanity's
nature to find a way to improve the standards of a topic until they fit our increasing wants and
needs. The problem was that in the floral industry, there were limits on the creativity of florists
such as the colors of the flowers. This is a relatively untouched subject, and it’s because if one
were to walk into a store to buy seeds, there is usually a bland array of colors to choose from,
even with prominent cross breeding in plants, red, orange, and yellow remain a large portion of
the colors accessible to consumers. The topic was gone about by finding a simple solution that
could change the color of substances, ergo food coloring, which would be put into the water
given to a plant to change the color of the growing flower. The research for this project included
figuring out how food coloring works and changes the color of objects, how humans see color,
and lastly how the color in the actual plant is reflected in the first place. The impact of our
research provided data showing ranges in green (207-224), blue (103-144), and red (196-217)
in each of the groups, and while the differences may seem big, they aren’t big enough to provide
a visible change in the overall color of the plants, meaning that more extreme measures would
need to be taken to accomplish the task at hand.

Project Summary

Throughout the course of the experiment we noticed that a lot of things from our original plan
weren't going to work, all the way from the procedure to the data collection. We ended up
removing the seed trays, and just planting the seeds in pots as it was easier. We couldn't get 15
of each flower to sprout, so we also changed the table for data collection to fit 5-6 of each
water-color. The Marigolds did not have the adequate time estimated to bloom, so the part of
the flower that ended up being analyzed was the stem, rather than the petals. When writing the
original research plan we hadn’t fully checked out the app that we were using to record HEX
codes, and so while collecting data we realized we could take the HEX code and use the app to
find the red, green, and blue values, which give a more in depth look at the color changes
across flowers. We then took the RGB values and found the average for each water-color and
used those to make the final graphs. Obviously we adapted a research question to our new
project outline, and the materials list did not change excluding the seed trays.



Updated Data Tables



These graphs show that there is very little variation across the colors of water and the color of
the stems at the end of the experiment, all of the RGB values are relatively similar and both with
the data shown and the pictures presented in the lab notebook.



These individual three graphs show the more miniscule differences across groups and give a
closer look at the data found throughout the experiment. Although it gives a closer look, it holds
the claim that overall there was no difference in the RGB values in the stem of the Marigolds
based on the color of the water given to the plant.
Updated Graphs

Conclusion

The results of the experiment were relatively underwhelming, showing that there were no
visible changes in color among the plant groups tested, only small changes in RGB values.
There was a range of 196 to 217 in red values (from lowest to highest: green, control group,
blue, red, yellow), a range of 207 to 224 in the green values (lowest to highest: blue, control
group, green, red, yellow), and a range of 103 to 144 in the blue values (lowest to highest:



control group, green, blue, red, yellow). Blue had the biggest range, and yellow was a relatively
vast outlier with a difference of 19 from the second highest blue value (red). Although this is a
big change if we zoom into this set of values, this change is not visible to the human eye unless
one were to look closely, which defeats the purpose of this being a prominent change for the
floral industry.

When we zoomed in closer and made individual graphs of each color value, one graph
for red, green and blue, we found similar results, with more visible change on the graph than in
real life. This did, however, allow us to see that the green values seemed to change a lot less
than the red and blue ones, which was interesting. One reason for this might be because since
the green value is going to be more potent in the stem of most plants, the tiny details of the
other values are what have significant impacts on the color reflected. Another interesting thing
to note was that yellow and red had consistently higher RGB values than the other three groups,
always being #1 and #2 respectively, while the others changed spots. This might be because
the red and yellow food colorings are lighter than the blue and green, but this doesn't explain
why to the human eye there were no changes, so it might have more to do with tiny details only
things like an app could catch.

As can be expected not everything went to plan with this experiment, things had to be
changed, and with that come outside factors that could affect the data from the experiment.
These could include the duration the plants were given sunlight day to day, as no artificial
sun-lights were used, the amount of water given to the plants each day, as not every seed can
be expected to have been given the same amount of water every time they were watered, the
humidity and atmosphere, temperature (although the plants were kept inside as it’s winter
season and they would not thrive well). With all of this said, it is still reasonable to assume that
none of these factors influenced the data to the point where something would have been
drastically different had it not been for them. There is still quite a lot of validity in the data that
was collected despite the experiment having these flaws.

On the topic of the floral industry, there is a lot that could be taken into account with this
information, and there is a lot that can be studied further that might show more exciting results
than these. Such solutions might include trying different types of flowers, different types of color
additives, different methods of giving color additives to the flowers such as soaking the seeds in
colored water before planting or even injecting the plant with the colored water once it sprouts,
and less room for error in a more enclosed testing environment. As stated above, while there
are a lot of things that could have messed with the data collected, it is unlikely that any of these
factors had prominent effects on the experiment.
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