
Growing Plants 
in Colored lights



There have been similar experiments conducted previously regarding the topic of 
growing plants in colored lights.

Ishana H. Narayanan conducted an experiment testing the plant growth in plants 
grown in different colored lights. Ishana used green bean plants, plywood, and clay pots. 
Narayanan built a box using plywood, then she planted the green bean plants in the clay 
pots and waited for the plants to grow about 1.5 centimeters tall and began conducting 
the experiment. She placed three plants in each individual section of the box so that each 
different color had three green bean plants in it. Finally, she turned the light on for 12 
hours and off for 12 hours. Her results showed that plants grown under red light grow the 
best because the photochromic pigments absorb the light resulting in seed germination, 
root development, flowering and fruit production. (Narayanan, 2012)

Nichele R. Lee conducted an experiment testing how colored lighting affects 
photosynthesis. She used kidney beans, 6 pots, 2-liter soda bottles, colored Christmas 
light bulbs and aluminum foil. Nichele soaked kidney beans in a bowl of water for 24 hours 
and then planted 4 beans in each of the pots filled with topsoil. She watered each pot and 
placed them on a tray. Meanwhile, she assembled six greenhouses. After that, she placed 
the assembled greenhouses on top of the pots. Each pot was labeled to the colored light. 
She left the lights on the entire experiment. Her results showed that it is better to use 
green light to germinate the beans and red light to grow the bean plants. (Lee, 2004)

Introductions/Research



Many facts can be found on plants and colored lights. According to 
www.researchgate.net, “The fresh and dry weight of shoots and leaf
area were the highest  under the 23% blue light treatment, followed by 27  and 100%  blue
light treatments.” (Chungui Lu, Steven Grundy, N. Jiang, Zhonghua Bian, 2018) The author of 
csef.usc.edu states that, “Different shades of light are proven to have different wave lengths; 
the longer the wave length, the slower the speed of the wave is, the shorter the wave length, 
the faster the speed of wave is. Plants grow in sunlight which is white light of all the lights in 
the visible spectrum put together.” (Narayanan, 2012)

Research continued



Question/Problem
 In this experiment I will test the question, "Does colored light affect plant growth?" I will do this 
by testing different colored lights (red, yellow, green, blue, white, and natural light) by letting the 
plant grow in a cardboard box with colored light or in the sun. I will do this on a Phaseolus 
vulgaris plant(bean plant)and record their growth weekly in cm and compare them. 

Hypothesis / Predictions
In this experiment I hypothesize that red colored light could be the light .        
that best helps plant growth because it has a steadier growth than 
others. According to Ishana H. Narayanan in csef.usc.edu/History, “The 
plants grown under the red light had a very steady growth rate as each 
red plant grew about 2 cm every other day throughout the two week 
period. There was a steady leaf increase as well. In comparison to my 
control, red is the best to grow plants in.”

https://csef.usc.edu/History/2012/Projects/J1922.pdf


Materials
● 60 - Santo Valle pinto beans 
● 20 -  plant germinating growing tray (reference to figure 17 )
● 5  -  30 cm by 38.1 cm by 25.4 cm Walmart cardboard boxes
● 2 - Great Value 60 watts 800 lumens daylight bulbs
● 2 - Great Value 60 watts 1360 lumens yellow light bulbs
● 2 - Great Value 60 watts 1000 lumens green light bulbs
● 2 - Great Value 60 watts 290 lumens blue light bulbs
● 2 - Great Value 60 watts 170 lumens red light bulbs
● 1 - Honeywell 26.96 cm LED Plug-in String lights with 12 E26                                                     

bulbs, Indoor/outdoor
● 1  - bag of Miracle-Gro of potting mix
● .   - san Luis Tap Water
● 1  - ⅛ (30 ml) cup Plastic Measuring cup
● 1  - 1 subject 5 Star 27. 94 cm by 29.59 cm school notebook
● 1  - Bic mechanical pencil
● 1  - Dark closet
● 1  - roll of 4.7752 x 68.58 m Duct Tape
● 1  - Westcott 30 cm plastic ruler
● 1  - school Google Chromebook
● 1  - logbook
● 1 - chisel tip Expo marker
● 1 - pair of Fiskar scissors
● 1 - great value red plastic cup
● 1 - 15 by 7 cm paper towel Figure 7: materials



Numbered procedures here 

The step-by-step procedure and materials for the student’s investigation will be presented here. Students 
should mention the variables they measured and list which are dependent and independent. They should 
also mention what acted as their control.

Variables

Paste from logbook 

 (Students should mention the variables they measured and list which 
are dependent and independent. They should also mention what acted as 
their control.)

 

Building the Box
1. Take your Walmart Box and assemble it  but leave 
2. one of the sides open .
3. With duck tape, tape the side of the box that will stay close.( The box should be vertical. )
4. Cut 8 Centimeters of the edge off the top side of the box.
5. With your expo marker, label each box with “ Red”, “yellow”, “green”, “blue”, and “white”.
6. Slide the extension cord but only insert 2 bulbs.
7. Change the bulbs with each corresponding color
8. Secure the edge with tape so that the cord won’t slide out.
9. Repeat steps 1-5 with each box. ( The extensions should be connected to make a train of 

boxes.)
10. Cut two spaces out of 6 planting trays. (You can throw those away.) 
11. Fill the remaining 60 spaces ( 2 x 3 and 2 x 2) with soil. ( Put 10 to the side. )
12. Cut a piece of aluminum foil. ( 32 cm by 28.4 )
13. Mold the foil into a tray. ( 30 cm x 25.4 cm x 1 cm )
14. Place your tray horizontally on the tray.
15. Place your tray on the box.
16. Repeat steps 10 - 14 with the 50 planting spaces. 
17. Put the trays you left to the side in a place where the sun is able to reach it.
18. Place the boxes with the trays carefully in the closet.

Procedures



Planting
1. Put your 60 pinto beans in the cup and pour

 ¼ of a cup of water in it.
2. Spin the cup rapidly to wash them.
3. Dump beans onto the paper towel and dry

 them.
4. Insert finger to make a hole 4 cm deep.
5. Drop 1 bean per hole.
6. Cover the hole with soil.
7. Repeat these procedures with all 60 spaces.

Watering/graphing
1. To water plants, fill the plastic cup with water.
2. Measure ⅛ of a cup and pour it onto the soil.
3. Repeat these procedures with each plant in the closet and outside daily.
4. To measure, put your ruler on the bottom of the stem and start measuring from there 

to the top.
5. Record your results for each plant and transfer them into your charts in the logbook in 

your chromebook.

Dependent- growth of plant in cm

Independent- color of  light bulbs ( red, 
yellow, green, blue, white)

Control- natural sunlight

Constant- soil, type of plant, tray, 
amount of water, time of growth

Variables

Procedures



Results and Data
The results of this experiment were very interesting. After averaging  all of the results of the 
eighth week. The average height of plants grown in the red light was 46.08 cm. For plants 
under the yellow light the average was 51.28. After that was a green light with an average of 
29.8625. After that outcome blue light comes with 19.9. And finally following was the white light 
with a surprising average height of 17.825 cm. The plants in the natural light did not grow at all. 
The plants grown under the Yellow light grew the highest, proving that yellow light is best for 
growing and developing bean plants.

What is the problem in this experiment? The purpose of this 
experiment is to test if different colored lights affect plant growth.
 I have always been interested in how color affects different 
colored organisms. This project can be beneficial because it
 helps people grow their plants better.

Statement of the problem



Results: Data Table

Red 

plant 
1

cm

plant 
2

cm

plant 
3

cm

plant 
4

cm

plant 
5

cm

plant 
6

cm

plant 
7

cm

plant 
8

cm

plant 
9

cm

plant 
10
cm

AVG
cm

week 1 NG 0.6 0.7 NG NG NG 1.2 3 NG 1.3

week 2 0.6 2.5 6 5.3 3.1 5 9.3 18.6 4.2 5.8

week 3 2.6 6.3 10.2 13 5.3 9.9 15.1 38.4 1.3 8.6

week 4 12.3 11.6 16.2 26.4 27.7 21 24.4 43.2 9.8 13.2

week 5 23.1 15.3 25.6 32 32.5 39.7 32.4 48.6 18.3 18.3

week 6 22.3 20.1 25 38.3 35.1 40.3 48.1 53.2 31.4 18.2

week 7 D 20 D 40 36.2 38.1 54.7 52.1 42 D

week 8 D D D 44.6 37.5 36.4 61.8 D 50.1 D 46.08

Yellow 
(cm) 

plant 
1

cm

plant 
2

cm

plant 
3

cm

plant 
4

cm

plant 
5

cm

plant 
6

cm

plant 
7

cm

plant 
8

cm

plant 
9

cm

plant 
10
cm

AVG
cm

week 1 NG 3 NG NG 0.1 NG NG 0.2 NG 0.4

week 2 4.5 8.6 8.9 7.2 7.5 8.4 NG 12.4 8.3 12.7

week 3 12.3 12.8 15.6 13.2 13.9 14.2 5.1 22 14.1 13.5

week 4 22 22.7 19.4 20.5 29.4 20.4 8.3 35.9 20.4 17.8

week 5 27.9 35.8 25.3 29.1 46.1 24.3 15.7 45.7 29.7 21.4

week 6 39.2 63.2 33.4 28 49.2 27.6 15.4 55.9 36.9 36.4

week 7 55.1 70.8 58.1 25.7 55.3 29 17.1 59.8 39.7 44.7

week 8 77.8 78.3 63.4 21 58.2 30.7 21.8 67.1 42 52.5 51.28

Green 
(cm)

Plant  
1

cm

plant 
2

cm

plant 
3

cm

plant 
4

cm

plant 
5

cm

plant 
6

cm

plant 
7

cm

plant 
8

cm

plant 
9

cm

plant 
10
cm

AVG
cm

week 1 0.2 NG NG NG NG NG NG NG NG 0.2

week 2 5.2 NG NG 6.3 3.3 NG 8.2 1.6 2.3 5.5

week 3 9.8 NG 6.7 10.1 8.1 NG 15.4 9.4 9.5 8.6

week 4 10.2 NG 8.2 15.2 8.2 NG 23.1 12.5 13.2 7.2

week 5 10.2 NG 10 17.8 10.3 NG 36.4 19.7 17.6 9.6

week 6 10.7 NG 12.1 25.6 16.7 NG 46 26.1 24.7 9.6

week 7 10.9 NG 13.5 38 20.7 NG 55.1 30 25.1 10.2

week 8 11.1 NG 15 46.9 24 NG 62.1 35.7 28 16.1 29.86

Blue 
(cm)

plant  
1

cm

plant 
2

cm

plant 
3

cm

plant 
4

cm

plant 
5

cm

plant 
6

cm

Plant  
7

cm

plant 
8

cm

plant 
9

cm

plant 
10
cm

AVG
cm

week 1 NG 0.1 NG NG 0.8 NG NG NG NG 0.2

week 2 8.4 5.8 9.7 4.1 1.2 6.7 NG NG 3 0.3

week 3 14 12.9 19.6 10.7 2 14 NG NG 7.3 0.6

week 4 14.4 15.2 13.5 14.9 14.2 14.8 NG NG 9.7 1.4

week 5 15.7 16.8 14.7 15.1 15.1 15.3 NG NG 10.1 2.3

week 6 17.1 18.3 16.3 17.6 17.2 17.1 NG NG 11.6 6

week 7 17.8 20 21 20.7 17.9 17.8 NG NG 11.6 D

week 8 19 22.6 24.7 22 19.8 18 NG NG 13.2 D 19.9



week 8 & 
average

P1 
 cm P 2 cm

P 3 
cm

P 4 
cm

P 5 
cm

P 6 
cm

P 7 
cm

P 8 
cm

P 9 
cm

P 10 
cm

AVG
cm

Red week 8 & 
average 0 0 0 44.6 37.5 36.4 61.8 0 50.1 0 23.04

Yellow week 8 & 
average 77.8 78.3 63.4 21 58.2 30.7 21.8 67.1 42 52.5 51.28

Green week 8 & 
average 11.1 0 15 46.9 24 0 62.1 35.7 28 16.1 23.89

blue week 8 & 
average 19 22.6 24.7 22 19.8 18 0 0 13.2 0 13.93

White week 8 & 
average 0 17.9 0 0 0 0 0 15.3 19.8 18.3 7.13

Results: Data Chart



Results: Data Graph



Photographs of Project:

Figure 1: final result for red light plants Figure 2: final result for yellow light plants Figure 3: final result for green light 
plants

Figure 4: final result for blue light plants Figure 5: final result for white light plants Figure 6: (setup) dark closet with boxes.



In this experiment I will test the question, "Does colored light affect plant growth?" I will do this by 
testing different colored LED lights (red, yellow, green, blue, white, and natural light) by letting 
the plant grow in a cardboard box with just colored light. I will do this on a Phaseolus vulgaris 
plant ( bean plant ) and record their growth week by week in cm and compare them. 

The results of this experiment were very interesting. After averaging  all of the results of the 
eighth week. The average height of plants grown in the red light was 46.08 cm. For plants under 
the yellow light the average was 51.28. After that was a green light with an average of 29.8625. 
After that outcome blue light comes with 19.9. And finally following was the white light with a 
surprising average height of 17.825 cm. The plants in the natural light did not grow at all. The 
plants grown under the Yellow light grew the highest, proving that yellow light is best for 
growing and developing bean plants.

In this experiment I hypothesized that red colored light could be the light that best helps plant 
growth because it has a steadier growth than others. According to Ishana H. Narayanan in 
csef.usc.edu/History, “ The plants grown under the red light had a very steady growth rate as 
each red plant grew about 2 cm every other day throughout the two week period. There was a 
steady leaf increase as well. In comparison to my control, red is the best to grow plants in.” My 
hypothesis was contradicted because red wasn't really the one with the highest growth instead 
it was yellow.

Conclusion



Implications and Ideas for Future Research…
As someone who is very interested in how colors impact different organisms I 
was interested in this experiment because it also involved plants which I'm also 
interested in.

There are various things I would change about this experiment. I 
would take this to another level by adding a lot more colors like 
orange or Purple. I would also make it even more precise by 
puting the natural Sunlight plants in a temperature controlled
area since no growth was shown probably for a cold 
temperature variable. But most important of all I would
have a larger sample size instead of 10 plants.
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