No.08  Evolution of Oxygen 

Apparatus for collection of gas produced by Elodea.  (Pound weed)  From Nuffeild Advanced science of the Organism a Laboratory Guide)

Measuring the rate of photosynthesis

The objective of this experiment is to measure the rate of photosynthesis of the aquatic plant Elodea under varying light intensities, keeping the temp and the carbon dioxide concentrations constant.  The temp is kept constant by carrying out the experiment in the water bath.  The carbon dioxide source is in the form of hydrogencarbonate ions (HCO -) already present in the water.

It is difficult to keep this constant and you are advised to use water from the aquarium from which you use the Elodea. This should ensure the water is saturated with oxygen, so that the gas you collect will have a high proportion of oxygen.  It is a help to have had a bright light source near the tank for several hours before you remove the Elodea.

Method

1. Remove a piece of Elodea (one which has steady stream of bubbles coming from it) from an illuminated aquarium tank. Place it in a teat tube of a suitable size filled with water from tank.

2. Place the end of the plant inside the open end of the capillary tube and draw the water from the test tube into the apparatus to the level shown in diagram above.

3. Place the test tube in the beaker of water which is at room temperature.  This acts as a water bath.  Check the temperature so the water throughout the experiment.

4. Place a 60w-bench lamp close to the apparatus so that the light falls directly on the piece of Elodea.  An appropriate distance would be 5cm.  Measure the distance of the lamp from the Elodea and record this.  Darken the room to exclude other light sources.

5. When the plant is bubbling a steady rate measure the quantity of gas evolved in a known period of time, e.g. 5 or 10 minutes, depended by drawing the bubble along the capillary tube until it is alongside the scale, then measuring its length.  To determine the volume you will need to know the diameter of the capillary bore.  Once measured, the bubble can be drawn into the wider tubing out of the way

6. Increase the distance between the light source and the plant by 5cm. Check that the temperature is constant.  Collect and measure a second sample of gas in the same period of time as before,

7. Repeat the measurements with the light a greater measured distance from the plant.

To convert the distance into light intensity measurements, use is made of the fact that the light intensity is inversely proportional to the square of the distance   ( 1  ) Tabulate your results using the three column headings below        d2
Distance (d)
of light
Relative light intensity 
volume of gas per

From plants (CM) 

(or 100/d2)


Length of bubble (cm)

1. plot a graph of gas bubble length against light intensity

2. what is the relationship between gas produce and light intensity.

Also between distance and light intensity

3. How would you confirm, experimentally that the light intensity decrease with the square of the distance.

4. Explain why the bubble length is shorter at 2.5 cm than 5cm

5. Why must the temperature be kept constant.

6. What is the composition of the gas analysed

7. What test or tests would you carry out to confirm your answer to 6.

8. Why was potassium hydrogen carbonate added at the beginning of the experiment to the water.

