
Effects of Color Additives in Oxidane on the Chromatics of the Stems of the Marigold Flower

Research Question

Procedure

Conclusion

Data Analysis & Results

1) 20 Marigold seeds were planted in each 
of five 8" pots
2) Four different colors of water, along with 
normal water for a control group, were 
given to the plants 2-3 times a week.
3) The HEX codes of the stems were 
collected after a month-long period and 
recorded in Excell.

How do the chromatics of the water given to 
a Marigold affect the color of its stem?

The results provided ranges of 21, 17, and 41 
in RGB (red, green, blue) values respectively, 
with no visual differences in color, meaning 
that there was no effect on the color of the 
stems of the Marigolds from the color of 
water it was given.
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How Does Food Coloring Work?

Food coloring added Hydrogen bonds broken to 
accommodate dye molecules[2]

Dye molecules diffuse through 
water, forming bonds to remain 
suspended[2]

Water molecules "absorb some 
wavelengths of light and let 
others pass through"[4], 
producing visible colors

This is a physical change because all we 
observe is a change in color, "no new 
substance is formed"[3]

https://sciencing.com/happens-food-
coloring-cold-water-8253853.html

https://sciencing.com/happens-food-coloring-cold-water-8253853.html


How Do Humans See Color? • "Light is not inherent in 
objects"[5]

• Objects get their color from 
light

What this means: In the absence 
of light there is no color

• If/when light hits an object, 
some "wavelengths" of color 
will hit the object, and some 
will pass through

Most of this is done with our 
eyes
• Our eyes constantly 

communicate with our 
brain[5], and over time we 
recognize colors on our own 
after seeing them again and 
again

Peripheral vision is less sharp at 
detecting color because there are 
less transmitters to send 
messages to your brain towards 
the edges of your eyes[5]

https://www.pantone.com/articles/color-
fundamentals/how-do-we-see-color

This theory explains why black holes 
are black – because no light can escape 
them

https://www.wired.co.uk/article/what-black-holes-explained

https://www.pantone.com/articles/color-fundamentals/how-do-we-see-color
https://www.wired.co.uk/article/what-black-holes-explained


How Stems Get Their Color

Light passes through 
the pigmentary layer of 
stem.[1]

But now that there's light, what color does it reflect?
There are four factors:

One pigment can 
cooperate with 
other pigments 
or compounds to 
develop colors 
together.[1]

A process 
known as 
Chelation, 
involving heavy 
metal ions such 
as Al, Fe, Mg 
and Mo.[1]

Anthocyanin and pH 
produces “red 
flowers under acidic 
conditions, light 
purple in a neutral 
state, and blue 
under alkaline 
conditions.”[1]

Internal or 
external 
factors, such as 
temperature, 
light, humidity, 
and 
atmosphere.



Research Question

How do the chromatics 
of the water given to 
a Marigold affect the 
color of its stem?

Picture w/ 5 cups of blue, 
red, yellow, green, and 
normal water



Hypothesis

The darker colored water (blue and red) will have more 
of an effect on the HEX code and overall RGB values of 
the flower stems than the lighter colored water (yellow 
and green) will.

https://watchandlearn.scholastic.com/video
s/animals-and-plants/plants/what-are-
plants.html

https://watchandlearn.scholastic.com/videos/animals-and-plants/plants/what-are-plants.html


Procedure For Planting The Marigolds and Facilitating Growth

1. Five 8-inch pots were 
filled with low nitrogen 
(10,10,10) soil

3. Each of the pots were watered twice 
weekly with their respective blue, green, 
red, and yellow water with the fifth pot 
receiving normal water

2. Roughly 20 seeds were 
planted per pot

4. After a month, the now developed 
stems were taken outside so there 
was natural light, and their HEX codes 
were measured

https://tlcgarden.com/planting-your-
seeds/

https://www.pitsco.c
om/Assorted-Food-
Coloring

https://tlcgarden.com/planting-your-seeds/
https://www.pitsco.com/Assorted-Food-Coloring


Data Analysis For Collecting and 
Recording Data

1. A table was made for each color of 
water vs the red, green, and blue 
values measured in each pot
2. When data was being 
collected, HEX codes were measured 
via the "Color Grab" app which could 
then tell us the RGB values
3. With this table we produced 
multiple graphs that allowed us to 
get a more visual representation of 
the information

The way HEX codes work:
• HEX codes are a way of classifying 

and organizing colors
• They are six digit 'codes' that 

represent the RGB values that 
make up every color

Normal 
Water

Blue 
water

Green 
water

Red 
water

Yellow 
water

Red 199 200 196 210 217

Green 211 207 212 222 224

Blue 103 123 120 125 144
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This graph shows the correlation between the color of water given to a Marigold vs the 
values of red, green, and blue (RGB) in its stem and leaves. It is a collection of the 
average RGB values over 5-8 Marigolds per water-color. There appears to be no direct 
correlation between the color of water given to a Marigold and the RGB values of the 
color of its stem and leaves because there are no notable variations in color besides 
minor differences most noticeable in the blue and red values.
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This is another variation of the same data that shows us more detail as to how much of 
the end color the red green and blue values correspond to. It also gives a better look at 
which values are more prominent in some colors as opposed to others. It is shown that 
the plants receiving the yellow water had the most saturated color, with the highest total 
red green and blue values, and the plants receiving the uncolored water had the least 
saturated color, with the lowest total red green and blue values. The colors aren't 
measured like this, rather with a HEX code which displays the RGB values inside it, so it's 
not just a number that directly corresponds to saturation
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The Blue Values, Red Values, and Green Values graphs show more specifically the 
differences in color focusing on the actual color as opposed to the type of water. Having an 
individual graph of each color allow for a closer look at the more specific details of the 
data. From these graphs we can further see that there are no big changes or patterns in the 
RGB values between the different colors of water. There is a difference on the Blue Values 
graph between normal water and yellow water, and on the Red Values graph between 
green water and yellow water, although these little drops mean visibly nothing for the 
human eye.



Results & Discussion

The data proves that there is no 
visible direct correlation between 
the color of water given to a 
Marigold and the color of its stem at 
1 month of growth.

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.

From top left: Green, Normal water, 
Red, Blue, Yellow (bottom right)



Possible Errors

• When growing plants such as flowers, there are many things that must be 
measured so that all conditions stay constant such as:

• Sunlight intake
• Water intake
• Amount of dye used

• Variables that were not in our control may also have affected the results of 
our experiment

• Status and quality of seeds when purchased
• Exact temperature of each individual flower
• Amount of water each individual seed was given (because of the 

use of multiple seeds per container and/or pot)

Had these possible errors not been a factor, we still do not believe that the 
results would have been much different from our results with these variables 
in effect.



What is the Next Step?

There are many things that can be 
experimented on in this field that might 
warrant more extreme results such as:
• Soaking the seeds in colored water 

before planting
• Higher dosages of food coloring
• More potent color additives than food 

coloring
• Less possible errors in a more 

enclosed experiment
This field has many real-world potential 
benefits that could change the way the 
floral industry works, making more 
colorful flowers in a new, more colorful 
world.

https://www.avasflowers.net/product/dreaming-of-
tuscany-bouquet

https://www.garde
ningknowhow.com
/garden-how-
to/info/flower-
color-
symbolism.htm

https://www.avasflowers.net/product/dreaming-of-tuscany-bouquet
https://www.gardeningknowhow.com/garden-how-to/info/flower-color-symbolism.htm
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