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Interviews with scientists: 

Dr Charlie Clutterbuck on the history of coffee and why it is under threat today 
Teaching Notes
Introduction and context
This video interview with Dr Charlie Clutterbuck of Manchester Metropolitan University introduces students to the history and economics of coffee and the impact of a plant pathogen on coffee production.

How long will your morning coffee be available for? This bean shaped global history, through colonisation and plantations to today’s world of Fair Trade and big business. Now a disease is threatening coffee production world-wide. Dr Charlie Clutterbuck discusses the long and strange history behind coffee – how a small plant from Ethiopia dominated the world, and why it’s under threat today.


Teacher summary
http://intobiology.org.uk/coffee-a-global-history/
Most of the food we eat comes from countries other than that from which it originated, and coffee is an excellent example of that.
Coffee is the second biggest commodity crop in the world and is second only to oil as the biggest exchanger of finance in terms of world trade.

Today, a great deal of coffee is grown in Brazil, but coffee didn’t originate there. Coffee originated in East Africa, in the mountains of Ethiopia, and Ethiopian coffee is still thought to be the best coffee in the world. This is because of the many varieties of coffee cultivars that originated there.

The Dutch took coffee from the Yemen area (to the north of Ethiopia) to Java, where it grew very well. The British took coffee from Ethiopia to Sri Lanka, where the coffee plants did not survive.

The Dutch took some coffee plants back to Amsterdam, to establish a crop in the Botanic gardens. Some of the crop was taken from the Botanic Garden in Amsterdam to Louis XVI in France. The coffee plants didn’t grow well in France, but one coffee seedling was shipped from France to Surinam and then on to Latin America. All the coffee now grown in Brazil has come from that one seedling of a variety called robusta. It is not as flavoursome as the original Ethiopian coffee and used to make instant coffee.

Consequently, all the coffee grown in Brazil has little genetic variability, giving it a narrow range of flavours and reduced resistance to disease.

The Coffee taken to Sri Lanka by the British didn’t become established because the plants became infected by a fungal pathogen, called ‘coffee rust’ and died. Today, the coffee rust fungus has migrated around the world and is now wiping out coffee crops in South America. There is no resistance to the coffee rust fungus within the genetically uniform cultivars and whole plantations are being destroyed.

Is the price of coffee going to increase? Yes, unless coffee plantations in Vietnam avoid exposure to coffee rust and can increase their coffee production. 

Questions

1. Which is the only commodity with a greater exchange of global finance in terms of world trade than coffee?

Oil.
2. Where did coffee originate?

The mountains of Ethiopia.
3. Why is there little genetic variability within a Brazilian robusta coffee plantation?

The population derived from a single plant. The founder effect.

4. Explain why the South American robusta coffee plantations are being completely wiped out by the coffee rust fungus.

They have no resistance to the pathogen. There is little genetic variability within the population.

5. Suggest how the coffee growers detected and identified the coffee rust fungus as the organism responsible for the destruction of the robusta coffee crops in Brazil.

By looking at the signs of disease in the plant, using test kits (e.g. monoclonal antibodies) and lab tests (Koch’s postulates)

6. Using your knowledge of communicable fungal diseases, suggest how the coffee rust fungus may spread from an infected plant to one that is uninfected.

Spores from infected plant material may grow on previously uninfected plant material. They may be transferred by direct contact, on the wind or from the soil.

7. Suggest why the coffee rust fungus has  now ‘spread around the world’

Global trade as coffee is now grown in many different parts of the world and exported all over the world.
Climate change may now provide more suitable growth conditions for the fungus in many parts of the world.
8. Where would you advise coffee growers to look for populations of coffee plants that may have genes for reistance to coffee rust? Explain your answer

Ethiopia. This is where the plant originated and there is natural genetic variability within Ethiopian coffee plant populations. 
Or
Coffee plants that have survived infection may have genes for resistance to this pathogen (although in the case of robusta, these are not being found).

9. There are concerns that the size of the gene pool for the coffee plant, Coffea arabica, is shrinking. Suggest what factors may be causing the loss of genetic diversity in this species.

In Ethiopia: Deforestation, climate change, monoculture, fashion for a certain flavour of coffee, disease.
In plantations: Monoculture, fashion for a certain flavour, disease.

10. Explain how the spread of coffee rust to coffee plantations in Vietnam may be prevented.

Biosecurity.
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