Teachers notes on Photosynthesis Lab

Purpose: To observe the production of oxygen by photosynthesis and the consumption of oxygen by respiration in several different photosynthetic organisms. These observations can then be used to illustrate how life on Earth has changed the atmosphere composition over time.

California standards addressed in this lab:

4b. Students know the fate of incoming solar radiation in terms of reflection, absorption, and photosynthesis.

7a. Students know the carbon cycle of photosynthesis and respiration and the nitrogen cycle.

8b. Students know how the composition of Earth’s atmosphere has evolved over geologic time and know the effect of outgassing, the variations of carbon dioxide concentration, and the origin of atmospheric oxygen.

Investigation and Experimentation:

1a. Select and use appropriate tools and technology (such as computer-linked probes, spreadsheets, and graphing calculators) to perform tests, collect data, analyze relationships, and display data.
Opening question:

What is photosynthesis and respiration? An important concept for the students to understand is that respiration is going on throughout the whole 24 hr cycle while photosynthesis is only occurring during the light periods. Photosynthesis produces more oxygen than is consumed by the plant for respiration. The net effect is an increase in oxygen concentration during light periods.

Pre-Lab Questions:
How do you think the oxygen concentration will change when exposed to light?

How will the oxygen concentration change when kept in the dark?

· The students will hopefully start to address what kinds of trends they might expect during photosynthesis and respiration after defining/identifying what is occurring in both processes.

Background:

This lab was designed to use the PASCO probeware that was available at the school. If the probes are not available the data from these experiments is provided so the lab could be completed without the probes. See below for alternatives. For information on the probeware visit the PASCO website http://www.pasco.com/biology/photosynthesis.cfm 

The use of the aquatic plant Elodea is ideal for observing differences in oxygen concentrations in minutes making it easy for students to observe photosynthesis and respiration and can be obtained from a pet store.

Phytoplankton and Cyanobacteria cultures were used to generate differences in oxygen concentration over a 24 hour time period as they did not change oxygen concentrations significantly in short experiments. Using the phytoplankton and Cyanobacteria data will illustrate the type’s organisms that lived in the ocean billions of years ago that resulted in oxygenating our atmosphere.

Lab details:

· Setting up the chambers for the students will help with time and prevention of damaging the probes.

· Water for the tanks should be allowed to sit at room temperature for one day prior to use to equlibrate.

· The outside tank should be filled with water to help maintain temperature.

· The health of the Elodea appears to be more important than the amount in the container.

· Stirring the water will more consistently produce data that is expected. If stir plates are not available, observing changes in oxygen concentration can be seen but are less predictable.

Observations:

· Students can either observe changes every minute or after 15 and 30 minutes to observe the general trend.

· All of the student’s observations should be compiled and compared to show the general trend and to see how different each experiment was.

· Comparing all the students data can be used to demonstrate that science is a process and multiple experiments are required to prove a hypothesis.

· Data from a 24 hour light-dark cycle with phytoplankton and Cyanobacteria can be examined and compared to the 15 min cycle the students observed in class

Questions:

· Through the student’s observations and the photosynthesis equation the students should be able to explain what is occurring in each process.

· The students should understand that both photosynthesis and respiration can occur at the same time even though in the light we are seeing an increase in oxygen concentration. Indicating Elodea is producing more oxygen then it is consuming in light conditions.

· These observations should help the students understand how photosynthesis (biology) has changed the composition of the atmosphere over time.
Observing photosynthesis without probes
Cut the Elodea stem diagonally to maximize surface area. Then submerge underwater in a beaker. Place the plant under a light and you can count the amount of oxygen bubbles (during one minute) generated when the plant photosynthesizes. When the light is turned off the amount of bubbles produced should decrease and stop.
