Y4 Investigating Plant Transpiration

Key Idea: The relationship between the rate of transpiration  effect of different environmental conditions on transpiration
and the environment can be investigated using a potometer.  rate using a potometer. You will present and analyse the
This activity describes a typical experiment to investigate the  results provided.

The potometer

A potometer is a simple instrument for investigating transpiration rate (water
loss per unit time). The equipment is simple to use and easy to obtain. A
basic potometer, such as the one shown right, can easily be moved around
so that transpiration rate can be measured under different environmental
conditions.

Some physical conditions investigated are:
* Humidity or vapour pressure (high or low)
¢ Temperature (high or low)

* Air movement (still or windy)

 Light level (high or low)

* Water supply

Itis also possible to compare the transpiration rates of plants with different
adaptations e.g. comparing transpiration rates in plants with rolled leaves

vs rates in plants with broad leaves. If possible, experiments like these
should be conducted simultaneously using replicate equipment. If conducted
sequentially, care should be taken to keep the environmental conditions the
same for all plants used.

A potometer attached to a data logger
-
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4. After setting up the potometer, let the
apparatus equilibrate for 10 minutes, and then record the position of the air bubble in the pipette (or the
mass of the equipment for the alternative method). This is time O and position O.

5. The plant can now be exposed to one of the four conditions. Record results in Table 1.

6. For the ambient environment the equipment can be placed on the bench away from bright light or wind.
Record the net movement of the bubble every 3 minutes for 30 minufes.

7. For the high wind environment the equipment can be placed on the bench in front of a fan set on a moderate
speed (away from bright light). Record the net movement of the bubble every 3 minutes for 30 minutes.
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8. For the bright light environment, the equipment can be placed
on the bench in front of a bright light (about 40 cm away).
Record the net movement of the bubble every 3 minutes for }

30 minutes.

9. For the high humidity environment the equipment can be placed \
on a bench away from bright light, in a sealed plastic bag
with 2-3 sprays of water from a spray bottle. Record the net
movement of the bubble every 3 minutes for 30 minutes. A

\__/

area of leaf used in each environment (or by different groups)
should be calculated and the volume of water lost per square —=—
centimetre compared (mL/cm?). 1 cm

10. It is important that for fair comparison of transpiration the i
1cm

11. Leaf area can be measured by tracing the leaves onfo graph paper and counting the squares, or by fracing
or photocopying the leaves onto a paper of a known mass per area, then cutting out the shapes and weighing
them. For both methods, multiply by 2 for both leaf surfaces.

12. Once the area of the leaf is calculated the transpiration (water lost) in mL/cm2 can be calculate for each time
recording and record in Table 2.

Table 1. Potometer readings (in mL water loss)

Time (min)

Treatment

Ambient

Wind

High humidity

Bright light

Table 2. Potometer readings in mL per cm?

Time (min)

Treatment

Ambient

Wind

High humidity

Bright light

1. Measure the area of the leaves you used:

2. Why is comparing the transpiration per square over time more important than just comparing the water lost over time?
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