Alternate Hypothesis: If the pH of the sunflower extract is high (above 7) than less sunflower seeds will germinate, and root lengths will be shorter.
Null Hypothesis: If pH level is altered than the germination rates and root lengths will not be affected.
Materials: 14 Petri Dishes, 140 sunflower seeds, 5 fully grown sunflowers, pH tablets, 2 sets of a Mortar and Pestle, Cheese Cloth, 40 filter paper, 4 jars to hold extracts, 5mL pipette and pipette tips, light source, and a Caliper.
Techniques: Observing allelopathic effects of pH by measuring root length of germinated seeds
Methods: 
To commence the experiment, gather the necessary materials. Obtain 15 sunflower leaves which will be used to create the sunflower extract. Cut the sunflower leaves into tiny pieces and place them into a mortar. Add 160 mL of distilled water to the mortar. Use a pestle to grind the sunflower leaves until the water becomes the color of the leaves. Obtain a clean beaker and place a piece of cheesecloth over the beaker. Pour the liquid within the mortar over the cheesecloths so that it filters into the beaker. Label the beaker “sunflower leaf extract” and set it to the side. Grab a clean mortar and 15 more sunflower leaves. Cut the sunflower leaves into tiny pieces and place them into the clean mortar. Add 160 mL of distilled water to the mortar, as well as, an acidic pH tablet. Use a clean pestle to grind the sunflower leaves and the pH tablet until the water is the color of the leaves. Obtain a clean beaker with a fresh piece of cheesecloth placed over the beaker. Pour the liquid inside of the mortar over the cheesecloth so that it filters into the beaker. Label this second beaker “acidic sunflower extract” and set it aside. Obtain a clean mortar and 15 more sunflower leaves and repeat the previous steps, grinding the sunflower leaves in 160 mL of distilled water. Instead of using an acid pH tablet, however, place a basic pH tablet into the mortar to be grinded with the sunflower leaves. Then, follow the previous steps to transfer the liquid within the mortar to a separate clean beaker. Label this third beaker “basic sunflower extract.”
[bookmark: _GoBack]Obtain 12 clean petri dishes. Spread three pieces of filter paper across the bottom of each petri dish. Place 10 sunflower seeds within each of the 12 petri dishes. Label three of the 12 petri dishes “distilled water.” Label another three “sunflower extract w/ distilled water.” Label another three “acidic sunflower extract” and the last three petri dishes “basic sunflower extract.” Using a pipette, pour 5 mL of distilled water into the three petri dishes labeled “distilled water.” Then, using a clean pipette tip, pour 5 mL of the sunflower and water extract into the petri dishes labeled “sunflower extract w/ distilled water.” Follow these same steps using the acidic sunflower extract and the basic sunflower extract to place into the petri dishes labeled “acidic sunflower extract” and basic sunflower extract,” respectively. Once all the 12 petri dishes are moistened with the correct extracts, place them under a light where they will grow for one week. Take what is left over of each extract and put them in separate jars that are to be refrigerated. The remainder of these extracts will be used to water the plants for the rest of the week. The plants are to be observed each day of the week and watered with the correct extracts when necessary. Record each day the number of seeds in each petri dish that have germinated and the condition of each sunflower plant. At the end of one week, measure the root lengths of all of the germinated sunflower plants. 
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