[bookmark: _GoBack][image: ]

Biology Lesson Two: Top-down and bottom-up effects in an ecosystem


Aim

School biology books and examinations often give the impression that it’s straightforward to predict the consequences of changes in an ecosystem. This lessons helps students to appreciate two things: first, that this is not always the case; secondly, that changes at the top of a food web affect the organisms lower down the food web (a top-down effect) as well as changes lower down the food web affecting organisms higher up the food web (a bottom-up effect).


Suggested content (to be adapted as appropriate for the specific learners/class being taught)

Show the students an example of a food web with named organisms. It would be useful to have an example that is a bit more complicated than that that is typical for Year 9 or 10 – e.g. the one at http://foodwebsandcycles.weebly.com/what-is-a-food-web.html or from an A-level biology textbook. Get them in pairs or small groups to draw up a table showing the effects of (a) increases; (b) decreases in the population sizes of some of the organisms that are in the middle of the food web – i.e. neither the producers nor the top carnivores. For example, in the food webs shown at http://foodwebsandcycles.weebly.com/what-is-a-food-web.html, get them to consider the effect of an increase in the population of titmice.

The students should find that these effects are (a) widespread; (b) sometimes complicated. In the case of http://foodwebsandcycles.weebly.com/what-is-a-food-web.html, an increase in titmice numbers would initially be expected to lead to decreases in the abundance of the bird’s food items (berries and ladybirds) and increases in its predators (snakes, buzzards and foxes). However, an increase in buzzard numbers might also be expected to lead to a decrease in snake numbers (as buzzards feed on snakes as well as titmice). What this suggests is that changes in the population size of one species cannot always be used to predict changes in the population sizes of other species in the food web.

Now get the students to produce food chains from this food web, e.g. plantain –> grasshopper –> frog. Get them to work out the effects of increases or decreases in the population sizes of the organisms in the food chains.

The students should find that these effects are straightforward. Unlike the food web example, it is always clear what the effect of increases or decreases in population size are.

This shows how the more complicated model of an ecosystem, i.e. the food web rather than the food chain, results in predictions that are less clear-cut.

End by showing the video of ‘How wolves change rivers’ https://www.youtube.com/watch?v=ysa5OBhXz-Q (4 min 33 s) – which shows what happened in Yellowstone Park after the re-introduction of wolves in 1995. Get students to appreciate how the introduction of the wolves led to changes in deer behavior, which had major consequences for the growth of trees, which in turn led to changes in the numbers and distribution of beavers and birds. Within a few years there were changes to river flows and soil erosion.

As a follow up (homework or extension), you might like to get students to consider whether or not it would be a good idea to re-introduce wolves to the UK, and why. See http://www.wolvesandhumans.org/wolves/wolf_reintroduction_to_scotland.htm and http://www.bbc.co.uk/news/magazine-33017511.
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