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Title: Simulation Tomato Leaf Lab 

)f o compare the effect of light quality (blue, red, and white color filters) on the photosynthetic 
rate in a Lycopersicon esculentum (Tomato) plant using an online simulation lab 

!Background I

The Bahamas is a country that imports most of what it needs. Imports in The Bahamas 
averaged 668.72 million Bahamian Dollars from 2002 until 2015 (Trading Economics, 2016). 
The Bahamas does not have the capacity to make large scale items like furniture, however, it 
does have the capacity to farm. If the country were to invest further in farming, the country 
would save about 93 million dollars (Trading Economics, 2016). There are farms present 
already; in 2006 there were 24 vegetable crops reportedly grown in the Bahamas (Heed, 2011 ). 
This is a good starting point, but in order to reach a level beyond subsistence farming, methods 
have to be improved. If methods improve and more Bahamians are aware that there is success 
in growing vegetable crops, then this figure should definitely increase. 

There is not a large portion of fertile land, but modern technology can improve the 
conditions that the crops experience. Hydroponics and greenhouses are uses of technology that 
may prove to be useful. "Becoming ever more popular with the farming community are 2 highly 
specialised technologies; greenhouse production and hydroponics" (Heed, 2011 ). Greenhouses 
are glass buildings in which plants grow. Greenhouses are one way to ensure the growth of 
plants despite weather conditions. The Bahamas is generally very sunny all year round, so the 
plants won't need protection from cold weather. However, it would be useful to know which color 
of light stimulates the highest photosynthetic rates in plants. In recent improvements to 
greenhouse options, different colored plastic covers are now available and can be used in 
greenhouses. " ... there is an enormous variety of options available in terms of the thickness of 
plastic materials and of course, the color of plastic that you might choose for your greenhouse" 
(Segura, 2011 ). �o, that is why this lab will specifically look at the effect of different colors, in 
order to determine if there may be a specific color of plastic that will stimulate higher 
photosynthetic rates. The red filter will ;reflec� only red light on the plant and the blue filter will do 
the same. The white filter will allow all wavelengths of light to be shone on the plant. 

It is not feasible to attempt to test all 24 vegetable crops, so the tomato crop will be 
tested. The tomato was chosen because it has been grown since 1978 and was in the top 20 
crops for 2004 and 2006 (Hedden, 2011 ). It would be very valuable to improve already 
established methods of growing this crop. It is farmed on an island called Abaco, but it would 
definitely have to be expanded further to reach its "potential." 

A simulation is the imitation of a real-world process. The use of a simulation is 
advantageous because this model predicts the effect of light quality on photosynthetic rate 
before implementation. This simulation lab will examine the effect of three colors on the 
photosynthetic rates of a tomato plant. This leads to the question: Which polor filter will produce 
the highest photosynthetic rate i� C3 tomato plant? In the first step of the Calvin cycle, C3
plants produce "two 3-carbon mole�f 3-phosphoglyceric acid (3-PGA)" (Georgia State 
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