How do different
wavelengths, or colors of
light affect the growth of
common bean plants?

Igor Morawski 3a




* The light appears colorless. In fact, that light
contains all of the colors of the visible light

spectrum, from red to violet.

* Each color has a different wavelength.

* Red has the longest wavelength and violet
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has the shortest wavelength.

3. 1 Wavelengths of visible light in nanometers (ni



Light is essential in a plant’s life.

Without light a plant cannot grow, reproduce, or photosynthesize.

Plants utilize the different colors found in visible light to control different aspects of their
growth.

Different wavelengths of light can trigger or inhibit growth and flowering in plants.

Chlorophyll allows plants to convert energy from light into sugars.

The plants only detect wavelengths that fall within the ultraviolet radiation (260-380nm) and
the visible portion of the light spectrum (380-740 nm).



I Project aim

My hypothesis was:



* During photosynthesis, plants absorb radiation to produce sugars required to grow major parts, including roots,
stems, and leaves. However, various wavelength ranges within the visible light spectrum affect plants differently.
Two of the most important colored lights for plant are red and blue.

Blue Light:
. isimportant during the early stages of a plant's life, such as the seedling stage.

. When plants receive strong concentrations of blue light, it acts as a signal for them to sprout and develop robust

root systems.
Red Light:
. isveryimportant in a plant's growth cycle, especially during the flowering stage.

. trigger the production of a hormone within the plant's vegetation—=> this hormone acts to prevent the breakdown
of chlorophyll=> with more chlorophyll preserved, the plant can generate more nutrients through photosynthesis.

. Thisleads to healthier, taller plants.



Methods/Materials

* | prepared a big rectangular flowerpot
and separate it in 3 parts using
cardboard. | prepare three plastic boxes
in each compartment, and | planted the
mung bean seeds in these boxes on wet
medical cotton wool.

* Each section of the flowerpot was
connected with different color of light. |
turn the light on for 12 hours and off
for 12 hours. | recorded results every
day for ten days.




Analysis

* | kept a record of the plants’ growth every day

* Take measurements of the length of the 3 plants from each
color/ I marked plants | choose to measerment/ Keep all the
information in my logbook. | compare the lengths of plants
grown under each condition.

e | was very careful not to break the growing tip off of the plant
while measuring

* The data collected were on plant height measured every day for
10 days.

* When taking measurements, the height of each plant from the
been up to the tip of the plant was measured.

* The ruler and meter stick were used to determine the height and
diameter of the plant expressed in centimeters (cm).

* The height of the plants was measured to see which plants grew
the quickest and tallest under the blue, red, green, and natural
light of different intensities.




» every day | measured the growth of the plants by using a tape
measure in centimeters.

* | also looked at how healthy the plants looked.

My results at the end of my experiment
* the white-light plant grew to 7.5 cm

* green-light plant grew up to 7,0 cm

* blue-light plant at 8,5cm

e and the red-light plant at 9,5

* my final results showed that the red light made the plant grow the
tallest

* my hypothesis was correct because in the red light plant was the
tallest




Light type , plant growth in cm and day of measurement
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(D The plants grown under the green light had a very unsteady growth rate, up to 7 cm and to the end

(D (= of the experiment with minimal leaf increase.
_‘6’_ The plants that were grown under the blue light had a steadier growth rate compared to the plants
7N grown in the green light but again the growth fizzled towards the end.




Conclusions

Plants are grown best under red light because
photochromic pigments absorb the red light resulting in
seed germination, root development, flowering and
fruit production.

Overall the red light plant grew the longest plant but
they had curlier leaves than the other plants and look
not as healthy as grown in white light.

So my conclusion was that the white light helped grow
the healthiest plant because the red and the blue light
made the plants higher but very droopy and not healthy
looking.

With the right choice of lighting, you can nurture
healthier, more robust plants, maximize yields, and
contribute to sustainable indoor gardening practices
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