 Plant Caffeination Project:
The Effect of Caffeine on Plant Growth
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Plants require many things to grow and function properly: water, oxygen, sunlight, soil or another growing medium, and specific nutrients. Each plant requires different levels and amounts of these environmental factors and nutrients. Plants need nitrogen, phosphorus, potassium, calcium, magnesium, and sulfur, but they need these nutrients in different capacities. One way to provide these nutrients to plants is by fertilizing and applying the nutrients directly to the soil. A food that most people are big fans of can be used as a plant fertilizer: coffee.
Scientists and researchers are quite intrigued to find out the effect of caffeine on plant growth. When caffeine is added directly to the garden soil or as compost it instantly improves the quality of the soil. From containing 2% nitrogen by volume and further breaking down to release more nitrogen, caffeine affects plant growth optimistically. If we pay more attention to the part of breaking down and then proceed, we can make it a great organic fertilizer. As un-composted coffee grounds may result in stunted growth of the plants, it is better to add them to the compost bin and allow the microbes to break them down. So, caffeine will affect plant growth for sure, but it depends on the usage - will it be a positive or a negative one?
Just like in humans, caffeine is said to affect the plants by acting as a chemical stimulant. Some effects can include increasing the biological processes in plants, photosynthesis and the process of absorption of water and nutrients from the soil both speed up. Caffeine affects the pH level in the soil by increasing the acidity, which seems to be detrimental for some plants, although others, like blueberries, enjoy it. Additionally, coffee grounds added to soil can release nitrogen and potassium that is then provided to the plants and organisms in the soil.
Research Questions: How will caffeine affect plant growth? Will a higher concentration of caffeine stunt plant growth? Will plants grown with only water be shorter than those grown with coffee or caffeine? 
Experiment Duration: 3-5 weeks
Experiment Cost: About $20-30
Materials:
· 3 packets of mung beans
· 9 gardening pots with soil
· Gardening utensils (hand trowel)
· Tap water
· Caffeine tablets (found at local grocery stores or pharmacies)
· Coffee powder
· 2 beakers
· 1 measuring cylinder
· Markers for labeling
· Ruler
· Worksheet/lab notebook to record observations
Procedures:
The independent variable is the solution used to water the plants – water, caffeine solution and a coffee mixture. The dependent variable is the growth of the mug bean plants. This is determined by measuring the height of the plants using a ruler. The constants (control variables) are the size of the pot, the concentration of caffeine and coffee, the amount of sunlight, the temperature of the environment (which will remain at room temperature) and the amount of water added over the project timespan.
1. Label 3 pots ‘water’, 3 pots ‘caffeine’ and the remaining 3 pots ‘coffee’. You should have 3 pots of each, totaling 9 pots.
2. Fill the 9 pots with equal amounts of soil. Plant 10 mung beans in each pot and allow them to germinate. Additional seeds can be placed in the pots in case some of the seeds do not germinate; the additional plants can be removed later.
3. For the first 5 days, water the 9 pots with tap water only. Allow the seeds to germinate for the first 5 days.
4. After the first 5 days, measure the height of the 10 plants in each pot. Add up the individual heights and divide by 10 to obtain the average height. Students should record the average heights in a table in their worksheet or lab notebook.
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5. Now that the plants have been established, we need to add our experimental factors. To prepare the caffeine solution, dissolve 5 caffeine tablets in ¼ cup of water in a beaker. Label the beaker ‘caffeine’. Similarly, add 1 teaspoon of coffee to ¼ cup of water in another beaker and label it ‘coffee’.
6. Over the next 20 days, water the pots once every other day with 50ml water, caffeine solution, or coffee mixture, according to the labels on the pots.
7. Measure and calculate the average height of the mung bean plants every day for the next 20 days. Record all calculations in a table in the worksheet or lab notebook. Additionally, record any differences in color, stalk or leaf shape, or other appearances.
8. Students should create a graph that demonstrates the average rates of growth for the plants in each pot.
9. Share and interpret your graph with other students. 
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