OVERVIEW

During the process of photosynthesis, plants capture a small fraction of the sun's energy and store it in the chemical bonds of carbohydrates. The carbon source for the organic compounds is the inorganic atmospheric gas carbon dioxide, which is reduced by the addition of electrons from H2O to form carbohydrate (C6HI206). Oxygen (02) is released when water is "split" to provide hydrogen elections (2H2O ~ 4H + O2). The general formula for photosynthesis is:

6C02 + 6H2O + 686 kilocalories ( C6H1206 + 602
carbon dioxide water light energy glucose oxygen

Photosynthesis is the source of virtually all energy used by organisms (with the exception of a few chemosynthetic organisms); photosynthesis is the only method by which chemical energy is added to the ecosystem. As we examine the factors involved in energy capture and storage. Remember that cells that are photosynthesizing are also carrying on cellular respiration, as are all animal organisms. Cellular respiration uses the O2 produced by photosynthesis to break down glucose. Energy trapped in the chemical bonds of glucose is released for cellular work, and carbon is returned to the atmosphere in the form of CO2. This CO2 serves as a carbon source for further photosynthesis (Figure 12-1).

Figure 12-1 Note that the product of photosynthesis, glucose, is the starting reactant for respiration.

The photosynthetic reactions begin with water and carbon dioxide.

Thus, with the addition of energy from sunlight, water and carbon dioxide are constantly recycled into higher-energy glucose molecules. The energy-requiring processes of life

often obtain energy by breaking

down glucose.
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The impact of light intensity on photosynthesis

Photosynthesis Light Intensity

1. Work in pairs. Use the fluorescent light with different heights for your dishes to control the light intensity. (The farther away from the source, the lower the light intensity.)

2. Using a hole punch, cut 100 disks from green plant leaves. Avoid cutting through areas with large veins. Cut leaves on a paper towel or Styrofoam board. Immediately put the disks into your 250-ml beaker (the flask contains NaHCO3).

3. You will use an aspirator to sink the disks in a vacuum, using the following procedure:

· Use a syringe to act as the aspirator.

· Place your finger tightly over the tip of a syringe and pour the sodium bicarbonate and plant disks into the syringe.

· You will pull back on the plunger to create a vacuum inside the syringe. Hold the plunger back for a couple seconds and then release.

· Shake the syringe to help dislodge the air bubbles, and apply the vacuum again.

· Repeat this procedure three or four times until most of the disks fall to the bottom of the syringe when the vacuum is released. As the solution infiltrates the disks, they will become a darker green.

4. During this time, obtain 5 Petri dishes with a clear lid. Fill the Petri dish approximately two-thirds full with fresh 0.2% NaHCO3 solution.

5. Turn off the room lights and, using forceps, gently transfer 20 sunken spinach disks to your Petri dish and cover the dish-replace any floating disks until all 20 are sunken disks.

6. Center the Petri dish on the base of the ring stand under the light at different heights to control light intensity.

7. Turn on the light and record the time. After each minute for approximately 15 minutes, count the number of spinach disks that are floating. Record your results in a table below.

8. When all groups have finished, record the class data and compute and record the average {arithmetic mean) for each light intensity in the Group Table on the computer.
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	Number of disks floating (minutes)
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9. Graph your data as percent of floating disks: (average/20) X 100. Make a bar graph using the grid in Figure 12A-2.

· Why is it important to use mean values when making the graph?
· Do your results support your hypothesis? Your null hypothesis?

· From your graph, what do you conclude about the effects of light intensity on the rate of photosynthesis?
