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Introduction  
Rapid urbanisation, which is fuelled by population expansion and industrial development, 
poses a danger to agricultural land because it causes fertile areas to be converted into urban 
infrastructure, which reduces the amount of land that can be devoted to farming.  
The requirement to maximise food production within restricted resources of land is critical 
in areas with little agricultural land resources, such as China, India, and Brazil. Urbanisation 
and population increase put pressure on the amount of agricultural land that can be used, 
which reduces the capacity for food production. As light is the primary energy source for 
photosynthesis, the process by which plants convert light into chemical energy and support 
their growth, it is imperative to look at how light affects plant growth in order to overcome 
these obstacles and furthermore to explore the ideas of indoor farming and upwards 
farming.  
Different coloured light, characterized by specific wavelengths, can have distinct affects on 
plant physiology and growth. The creation of customised lighting methods and cultivation 
practises that maximise production within confined land resources can be made possible by 
understanding how varied coloured light effects plant growth. Farmers and other 
agricultural stakeholders can increase crop output and ensure food security by 
designing lighting systems and glasshouse technologies, for the best light conditions for 
boosting plant growth. 
Research into how different colours of light affect plant growth is significant to nations 
throughout the world that are losing agricultural land. We can create focused methods to 
optimise agricultural practises within constrained land resources by studying the 
connections between light and plant physiology. In the near future, companies can work 
towards sustainable agriculture, increasing food security, and lessening the difficulties 
brought on by agricultural land loss in certain countries by interdisciplinary study and the 
application of these discoveries. 
 
Aim 
The aim for this experiment is to test and observe the impact of different coloured light on 
stimulating the indoor growth of radish.  
 
Hypothesis  
It is hypothesised that the radishes exposed to red light will exhibit enhanced growth 
compared to those exposed to blue, green and white light. Plants contain photoreceptors 
called phytochromes which are sensitive to red and far-red light. Typically, plants react with 
red lights wavelength to produce a shade avoidance response called phototropism. When 
plants receive red photons, they respond by attempting to find additional light since they 
assume they are in the shade, resulting in taller plants. Although it isn’t hypothesised that 
the plants will grow as tall as the red light, it is hypothesised however that the plants 
exposed to blue light will have a sturdier base as blue light helps to advance the stomatal 
opening which allows more CO2, increasing plant quality. The radishes exposed to green 
light should have little difference to regular growth as the chlorophyll predominately 
reflects the green light instead of absorbing it. The radishes in white light should show 



similar growth patterns to those in natural sunlight as it contains all visible colours. Based on 
these hypotheses, graphs of plant height versus time are expected to have the highest 
gradient for red light.  
 
Independent Variable  
The independent variable will be the colour of cellophane covering the holes on the big pot 
The different cellophane colours will be green, red, clear and blue. Each different colour will 
be tested in four pots, each pot containing five seeds.  
 
Dependent Variable  
The dependent variable will be the height of the individual seedlings. This will be measured 
by measuring the height daily, and by looking at the overall height at the end of the test.  
 
Controlled Variable and how it was controlled – table  
 
Controlled variable How it was controlled Why it needed to be controlled 
Type and amount of 
potting mix/soil.  
 

The soil was used from the 
same pack of potting mix and 
measured accurately using a 
scale to ensure each pot 
received 150 g of soil each.  

To ensure that plants have 
comparable fertiliser and water 
availability, soil will be used that 
has the same type and 
composition throughout all 
pots. Consistency in soil 
properties reduces the 
likelihood of confounding 
variables impacting plant 
growth. The amount of soil each 
pot received is important as 
variations in this factor could 
result in one pot accidently 
receiving more nutrients than 
the other.  

Number of seeds 
planted in each pot.  

The seeds were counted before 
distributed evenly within each 
pot. Five seeds were planted in 
each pot – one in the middle, 4 
around the edges.   

The results may only apply to 
the specific number of seedlings 
used in each treatment, making 
it challenging to draw broader 
conclusions about the effect of 
different colored light on plant 
growth. 

Plant species.  It will be made sure that the 
plant planted for each pot will 
be the same species of radish 
from the same packet.   

Using the same plant species 
and seeds for all the colours 
ensures that any observed 
differences can be attributed to 
the different light colours 
instead of variations between 
species.   

 
 



Apparatus (refer to the images alongside).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Method  
 

1. 150 g of soil was measured into each little pot. The pots were separated into four 
groups of four and placed in the circular tray.  

 
 
 
 
 
 
 
 
 

2. The large pots where then cut out. Each pot had three rectangles cut out around the 
sides with an equal distance apart with a width of 10 cm and length of 11.6 cm. The 
top of the pot was cut out as well, the diameter of the hole on top was 19.5 cm.  

 
 
 
 
 
 
 
 

3. The holes in the large pots were then covered in cellophane. One pot was covered in 
each different colour, for example, one pot was covered in red, one in green etc. The 

- 80 sparkler radish seeds or a pack (aprox 500 per pack).  
- 16 little clear plastic pots (102 x 85 mm). Can be obtained 

from bunnings. Must have small holes drilled into the 
bottom to allow drainage.  

- 4 big black plastic pots (250 x 235 mm). Can be obtained 
from bunnings.  

- 1 simple kitchen scale, measure in grams.  
- 1 pack each of red, green, clear and blue cellophane.  
- 1 hand saw.  
- 1 pair of heavy-duty gardening gloves. 
- Water to water the plants with.  
- 4 black circular tray to put the big and little pots in.  
- 1 low temp hot glue gun.  
- 12 low temp hot glue sticks.  
- 1 roll of black insulation tape.  
- 1 ruler.  
- 2400 g of simple potting mix, 150 g per little pot.  

 



cellophane wasn’t cut to a particular size, it was estimated what size would fit the 
hole the most accurately. The cellophane was glued on with the hot glue. The edges 
of the cellophane was then covered in black insulation tape.  

4. The large pots were then placed over the little pots in the tray to simulate a green 
house. The pots were then placed outside in direct sunlight. 

 
 
 
 
 
 
 
 
 

5. The plants were continuously watered over the week of growth. The plants were 
only watered when they felt dry to the touch.  

6. The results were recorded, and a graph was made from the table of results.  
 
Safety  
The safety issue overcome in this experiment was handling and using the hand saw when 
cutting out the holes in the big pots. Heavy duty gloves were worn throughout this part of 
the experiment, this prevented any possibility of a saw-based injury. The utilisation of the 
saw was also heavily supervised by a responsible parent.  
 
Results  
The pots were observed each day from the 19th of June to the 25th of June. The plants were 
measured and recorded if they were above the datum. The height measurements were 
made relative to the datum, which consisted of a ruler laid across the top of the clear pot as 
a starting point for another ruler which measured the radish after it had grown about this 
first ruler. This information is presented in table 1.  
 
 
 
 
 

Figure showing datum method 
of measuring 



Table 1: All observations.  

 
Above, we can see a table of results showing the growth of each seedling in each pot from 
the 19th to the 25th of June.  
 
Table 2: Summary of Results  

Table 2 shows the results summarised into the total number of plants sprouted in each 
colour, the height of the tallest plant in each colour, the average height of all the radishes 
that grew above the datum, the average growth rate in terms of mm per day for each 
colour, number of plants greater than 50 mm and number of plants greater than 60 mm. 
The table communicates the fact that radishes tested with green light grew the best by 
producing the tallest plant, however the red light grew more plants overall. The table 
demonstrates that the blue plants had the highest growth rate per day but a similar average 
height to red. The white light produced the same amount of light as the green light, 
however its tallest plant, average height and average growth rate were all lower in 
comparison to the other colours.   
 
 

 
 

Graph 1 Graph 2 



 
Interpretations 
The graphs above represent the frequency of plant sizes in 10 mm range intervals for each 
colour.  
 
Graph 1 shows results for the green cellophane pot. The height interval with the greatest 
number of seedlings is 60-70 mm. The green pot also has a wider spread of plant heights 
compared with the other colours. The green pots recorded the highest seedling of 90mm. 
 
Graph 2 shows that the distribution of plant heights in the clear cellophane pot was almost 
symmetrical. The greatest number of seedlings occurred in the 30-40 mm range.  
 
Graph 3 is also generally symmetrical, although there is a higher proportion of plants at the 
taller end of the scale. The greatest height population for the blue cellophane is in the range 
of 40-50 mm.  
 
Graph 4 is negatively skewed with a higher population of taller plants. The greatest 
frequency of plants was in the 60-70mm range. Whilst not having the tallest seedling, the 
red cellophane pots had the greatest number of plants over 60mm in height. 
 
The results have shown that overall the red plants had the highest amount of larger plants 
therefore demonstrating that the red cellophane was the most beneficial towards plants 
growth.   
 
Evaluation  
It was hypothesised that the radishes exposed to red light would exhibit enhanced growth 
compared to those exposed to blue, green and white light. This hypothesis was supported, 
although the green cellophane had the highest measurement for one plant, the red 
cellophane produced the most amount of taller plants in total compared to the other 
colours. It was also hypothesised that the plants exposed to blue light would have a sturdier 
bases due to blue lights stomatal qualities. This hypothesis is partly supported as the 
radishes exposed to blue light did grow consistently throughout the tests and it did not 
produce the tallest stalks, it was not possible to tell whether or not the bases were studier 
in comparison to the other colours, therefore this part of the hypothesis could not be 
verified. It was hypothesised that the green and white light should have similar growth 
patterns, due to white lights similarity to normal light and chlorophylls general inability to 
absorb green light.  
 
The method was valid as it allowed adequate data collection and understanding, as well as 
being easy to follow. It allowed for the cellophane to be appropriately manipulated to 

Graph 3 Graph 4 



simulate a green house. The datum measurement system introduced measurement 
inaccuracies as the plants had to moved around and manipulated to measure to the top of 
the leaf. This system would most likely not be used in a professional environment as the 
plant can only be measured once it has grown above it.  
 
A source of error could be inaccuracies when measuring out the soil, although this factor 
shouldn’t affect the end result to much.  
 
Conclusion  
The effect of different coloured light on the growth of plants has been demonstrated to 
have an impact on agricultural productivity. This experiment has shown that red light 
promotes photosynthesis which is an essential for the production of energy and the 
synthesis of vital plant compounds. Blue light was shown to be quite affective as well when 
manipulating the plant growth. By manipulating the plant growth under red and blue light, 
in the future, it is possible to optimize plant growth and enhance crop yields indoors.  
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