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Investigating the effect of biochar on soil fertility
The purpose of this activity is:

· to find out whether adding biochar to soil affects the fertility of soil

· to assess soil fertility by comparing the growth of plants grown with different amounts of biochar added.

Procedure 

SAFETY: Wash your hands thoroughly with soap and hot water after handling soil or biochar, especially if the soil has come from open ground outdoors.

Investigation

a Make a note of the three different ratios of biochar to soil that you will be using.

b Set up three pots of one mixture. Label clearly with the proportion of biochar and soil. Work with two other groups to cover all the mixtures.

c Plant seeds in each pot according to packet instructions – for example, one or two broad beans per 9 cm pot, or a sprinkling (10-15) of lettuce seeds.

d Water all the pots in the same way.

e Set out the pots in a tray or container and leave to grow in a suitable sunny place, watering as needed. Use the layout that your teacher shows you. It will be something like this.
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f If growing something small, such as lettuce, once a few seeds have germinated remove all the plants except two. Then note each day how big your plants are. If you are growing a larger plant, such as a broad bean, you could note each week how tall the plants are or how many leaves they have. Decide exactly what you will measure. Is there anything else you could measure that would be a useful record of how well the plants are growing? What, do you think, would be the most reliable measurement of how much new tissue has been produced by your plants?

g Analyse your results to see if the biochar has had any effect on the soil as a medium for growing plants.

Questions

1 What did you decide to measure? How did you make sure you measured the same thing every time? What did you do if the plants were not growing straight up?
2 Describe your results. Plot a graph to show any differences in how the plants have grown with different amounts of biochar.
3 Explain the steps you have taken to make your experiment reliable.
4 What would you do next to collect information that might convince farmers in this country that adding biochar would improve the growth of food crops on farms?
5 Find out about biochar. Explain in your own words how producing and using biochar could reduce the amount of carbon dioxide in our atmosphere. What effect might reducing the carbon dioxide in the atmosphere have?

Answers
1 This will depend on the detail of the procedure you have discussed and adopted with the students. Any decision about how to measure is acceptable as long as it is consistently applied.
2 This depends on the results. You could calculate and plot the mean measurements. Or you could make a more detailed analysis of the data with confidence intervals and significance testing, according to your specification requirements and students’ competence. If there were no significant improvements in growth at the rates of biochar application you have used, discuss whether it is worth investigating further. If so, how would you proceed?
3 Repeat testing with more than one example plant is one contributor to reliability. The bench layout makes the results more reliable too. 
4 The answer to this could depend on your students’ understanding of the management of agriculture in the UK and the political channels available for communication to farmers. If the experiment has shown no significant improvement but has not shown any reduction in soil fertility, it would be hard to persuade farmers to be interested. However, a test in a few pots in a lab would not be enough to convince without several years of field trials. There could be longer term benefits that are not observed in a one-season test.
5 This is a good opportunity to assess students’ understanding of the role of plants in the carbon cycle and how atmospheric CO2 levels are changed when biological carbon compounds remain stable. It also gives a chance to see how students explain the enhanced greenhouse effect and its effect on global climate change.
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