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THE EFFECTS OF LIGHT WAVELENGTHS ON PLANT GROWTH
Research question: Does the wavelength of Light (R.O.Y.G.B.I.V) affect a plant's growth?
Objective
To determine whether the wavelength of Light (R.O.Y.G.B.I.V) affect a plant's growth.
Introduction
Light is essential for plant growth. Light is used during photosynthesis to generate energy and oxygen. Light wavelengths with high amount of energy such as blue and red light are readily absorbed by chlorophyll, a pigment that plays essential role during photosynthesis. Light wavelengths with low amount of energy such as green and yellow light are reflected by chlorophyll (Clipsham, M. 2014). The light that is highly reflected by chlorophyll is the green light and it is the green light that gives plants the green color.
Plants that are exposed to blue and red lights have the highest plant growth rate as compared to plants exposed to green light (Bayat, L., 2018). When plants are exposed to blue light, the chlorophyll pigment readily absorbs that light during photosynthesis and converts it to energy which is necessary for plant growth. Plants exposed to low energy light spectrum such as green light have a slower plant growth rate because most of the light is reflected back (Snowden, M. C 2015) .

Hypothesis 
Research hypothesis: If plants are exposed to different wavelengths of light, then they will all grow at different rates.
Null hypothesis:  If plants are exposed to different wavelengths of light, no significant different growth rates will occur.
Materials
Clay pots
Water
Plants (green leaves plants)
Colored bulbs
Procedure
To ensure successful and controlled experiment, the plants will be of the same species, planted in the same soil, supplied with equal amount of water and exposed to the same temperature conditions. Each plant would start out at one foot and exposed to 300 watts of light for about seven to eight hours a day for a period of 30 days. The different lights would be projected from one foot directly above the plants.
The expected procedure would be as it follows
1. The aster plants will first be planted in separate clay pots
2. All the plants would then be kept in the same environment with equal amount of water supply
3. Different color of lighting bulb would then be placed over each pot, at least 1 foot directly above each plant.
4. Plant growth rate would then be observed and measured.
Control group
An aster plant will be planted in a clay pot and exposed to white light.
Groups to be tested
i. First plant would be exposed to red-light
ii. Second plant would be exposed to orange light.
iii. Third plant would be exposed to yellow light.
iv. Fourth plant would be exposed to green light
v. Fifth plant would be exposed to blue light.
vi. Sixth plant would be exposed to indigo light and,
vii. Seventh plant would be exposed to violet light.
Dependent variable
The dependent variable would be plant's growth because it is the variable under test and is being measured. 
Independent variable
The independent variable would be the wavelength of Light (R.O.Y.G.B.I.V) because it is the variable that the experiment is manipulating/ controlling to see how it has an effect on the dependent variable.

Expected Results
The plant that will be exposed to white light in this case (control group), would be expected to have grown to an height of about 13 inches.
The plant that will be exposed to red light would be expected to have grown to a height of about 22 inches.
The plant that will be exposed to orange light would be expected to have grown to a height of about 5 inches.
The plant that will be exposed to yellow light would be expected to have grown to a height of about 10 inches.
The plant that will be exposed to green light would be expected to have grown to a height of about 2 inches.
The plant that will be exposed to blue light would be expected to have grown to a height of about 25 inches.
The plant that will be exposed to indigo light would be expected to have grown to a height of about 15 inches.
The plant that will be exposed to violet light would be expected to have grown to a height of about 15 inches.
Analysis


The plant that will have the longest height will be the plant exposed to blue light because photosynthesis uses the blue spectrum of light more efficiently than the other spectrum of light hence maximizing plant growth. Blue light is readily absorbed by chlorophyll during photosynthesis and converted to energy (Kong, Y 2018).
Red light also increases the plant growth rate, it comes second after blue in terms of light absorption by the chlorophyll during photosynthesis, red light is responsible for plant flowering and production of fruits (Bayat, L., 2018).
Plant exposed to green light will have least plant growth rate because the green light is reflected back by the plants. Green light spectrum gives plants the green color. Green light is not absorbed by plants, instead it is reflected.
Generally, the chlorophyll in plants absorbs more of blue and red lights because the two lights have a higher amount of energy than the other lights. Green light is reflected by the chlorophyll. Indigo and violet light spectrums on the other hand have average amount of energy, hence absorbed averagely by the chlorophyll that is why they cause average plant growth rate (Kong, Y 2018).
White light contains all the seven types of light spectrum (R.O.Y.G.B.I.V). The blue and red light will be primarily absorbed, the green light reflected and the other colors perhaps will go mostly unused (Snowden, M. C 2015).
Testing Hypothesis
To establish whether we will go by our research hypothesis 
The plant growth rate (from highest heights to lowest) will be expected to follow the following order;
B>R > I= V> Y> O >G
If on performing the experiment and the end result does not have any order, then we will fail to go by our research hypothesis and accept the null hypothesis.
Conclusion
If the aster plants exposed to different color of lights will present enough evidence showing that they grow at different rates, then the data from the experiment would be supporting our research hypothesis which is “If plants are exposed to different wavelengths of light, then they will all grow at different rates”.
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