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Investigating transpiration in plants using a potometer
Student Worksheet
Introduction
Follow the instructions on the students’ sheet for investigating transpiration in plants using a potometer and complete this worksheet to show evidence of the work you have done.
What did you do? 
Which species did you investigate? Describe your specimen (e.g. how many leaves and any other characteristic that you think may be of interest if the rate of transpiration was to be investigated more fully)
………………………………………………………………………………………………………
………………………………………………………………………………………………………

………………………………………………………………………………………………………

How many times did you record the water level for your specimen, what were the time intervals, how long did the investigation last for? Why were these values chosen (any scientific or experimental design reasons or lesson constraint reasons)?
………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

What is the syringe for? When did you use it?
………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

Draw and annotate a diagram to explain how to take an accurate reading of water level in the graduated pipette.
Your results 

Draw a table of your results in the space below
Calculate an average transpiration rate for your plant specimen over the investigation and record it below (show your calculations):
Plot your results in a graph to show the change in water level over time (either draw it on graph paper, below or complete in Excel, print it off and stick it here).
The error in your results
How accurately is it possible to read the graduated pipette (i.e. to the nearest how many cm3)? And so how far out could an actual water level be from the recorded one?
………………………………………………………………………………………………………

………………………………………………………………………………………………………

Given that you have to take a reading at the start and end of a time interval, how far away from the value you calculated could the actual volume of water loss be? (record as plus or minus a certain number of cm3. ‘±’ is the symbol for ‘plus or minus’).
………………………………………………………………………………………………………

Use your value above to calculate the percentage error of your water loss reading (use the total water lost across the whole investigation). Show your calculation.
What simple thing could be done to reduce the percentage error in the measurement of water loss using the same equipment? Are there any limitations to this with the equipment you used? If so how could the equipment be altered?

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………



Pre-empting problems and how to fix them

Record any thoughts (as bullet points) as to what might cause a potometer to fail to work and what you might change to try and fix any problems.
Controlling variables and possible confounding factors
What could you count, or more accurately, measure, to see if the results you got were comparable to the results other members of your class got even if their plant specimens were different sizes? What would the units of water loss then become?

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

It may not have been possible for you to control all variables that would have affected the rate of water loss of your specimen but in the space below record the possible environmental factors that could affect the rate of transpiration in a plant. Also describe the conditions that you investigation was conducted under (to the best of your ability – values from measurements are great but just a description is fine).
………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………
………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

Some people might argue that the water loss you are measuring is not an accurate measure of the water loss of a plant because water is used in and made from chemical reactions in the plant and because you are using a cutting and not a whole plant. Explain what their argument might be more fully and suggest any counter arguments.
………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………
………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………
………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

The biology of what you see
How is water lost in a plant?
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
Define transpiration.
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
Describe the route water takes through a plant.
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
What is the name for the theory of how water moves through plants? Why does it have this name?
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
For all the environmental factors that you mentioned in the controlling variables section above use Fick’s law to explain how they affect the rate of transpiration of plants.
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
Scientific curiosity: experiments into transpiration rate and exploring the applications of your findings
Experiments into transpiration rate

The core of this investigation is just to measure the transpiration rate in a plant specimen but once this technique is mastered then more exploratory experiments could be done. It may be possible for you to study:
a) the effect of changing different abiotic factors on transpiration rate (e.g. wind speed using a fan, temperature using a hair dryer with hot and cold settings, light intensity using a lamp, humidity using a plastic bag)

b) the transpiration rates of different species of plant (possibly comparing plants from different habitats or with different adaptations to reduce water loss.

c) the effect of adding petroleum jelly to the leaf’s surface (comparing a control to a plant with the lower surface covered, a plant with the upper surface covered and a plant with both surfaces covered).
Exploring the applications of your findings

Use your own paper to answer any or all of the questions below: 

1) Scaling your data up

a) What calculation could you do to estimate how much water would be lost from your plant specimen over a whole day (24hrs)? What value do you get? What assumptions does this make?

b) Your plant specimen is only part of a plant. What could you measure about your plant specimen, and of a whole plant in order to estimate the rate of water loss of a whole plant? What assumptions does this make?

c) How could you estimate the water loss due to transpiration of a whole field (let’s say 100m x 100m) of your plant.

2) Watering flowers

a) Assume your plant specimen has the same transpiration rate as a single rose (i.e. stem, leaves and flower, as part of a bunch of flowers). How much would you have to top up the vase of water by every day if you had a bunch of 12 red roses to account for the loss due to transpiration?

b) How else is water lost from this vase of flowers?

c) Using Fick’s law justify a design of vase that would minimise water loss in this way.

d) Design an experiment to estimate the relative importance of water loss by both these means.

3) Farming

a) Using your thoughts for ‘scaling your data up’ and ‘watering flowers’ write a set of bullet points explaining why transpiration rates and other factors relating to water loss are important for farmers.

b) Design an investigation for a farmer to understand how water is lost from their field and suggest what they could then do with this information.

4) Flood protection

a) How does the transpiration rate of plants link to flood risk?

b) Design an investigation into whether replacing a front lawn with gravel will increase flood risk.

c) Research online to provide an argument, based on data, for the maintenance (or planting) of woodland as a way of reducing flood risk. 
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