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Teacher’S Key

How can we save bananas from a
deadly disease?

check your understanding

Commercial bananas are seedless. Farmers generate new plants from an existing plant through cloning. Why is that a 
problem?  

Organisms generated through cloning are genetically identical to the parent organism. Cavendish does not reproduce naturally (i.e. 
produces a flower and obtains pollen from another banana plant, which increases its genetic diversity) and does not have seeds. This limits 
genetic diversity within the Cavendish population. Which means, if a pathogen (anything that causes a disease) can kill one Cavendish, 
it can kill all of them. If a single Cavendish does not have a resistance gene that can fight the pathogen, no Cavendish banana does, 
because they are all genetically the same. That is why Foc fungus spreads very fast and kills every Cavendish banana plant in its path. 

Why is saving Cavendish bananas such an important task?

In many developing countries, people grow Cavendish bananas for food and/or income. Cavendish bananas are probably more than 
2000 years old. Many other locally grown bananas are also thought to be susceptible to TR4.The banana export industry is a multi billion 
dollar business, and most export bananas are Cavendish. Also, there is no other variety of banana that could replace it. In the first half 
of the 20th century, Gros Michel was the dominant banana cultivar, and they were wiped out by Foc race1 (another strain of the fungus). 
Gros Michel was replaced by the Foc race1 resistant variety, Cavendish. This time around with Foc TR4, there is no variety to replace the 
Cavendish. 

Why is genetic modification of banana plants the most effective way to control TR4?

The fungus reproduces by spores, and these spores can survive in the soil for decades. Chemicals against fungi (so called fungicides) 
don’t kill the Foc fungus that causes TR4. Also, the spores spread very easily, by machinery, tools, clothing, shoes etc. None of the efforts 
to stop its spread were successful so far, and it already wiped out banana plantations in Asia and Australia. Also, Cavendish bananas are 
essentially sterile, so breeding for resistance is not an option. Gene modification is the most effective way to keep the TR4 disease under 
control. 

What genetically modified crops are currently approved to be grown in your country? Are they labeled? 

Answers will vary. 
In the US: Corn, soybeans, cotton, canola, sugar beets, alfalfa, papaya, yellow “crook neck” squash, zucchini, “Arctic” apple, “Innate” 
potato. In 2016 July, President Obama signed the “National Bioengineered Food Disclosure law” which mandates labeling of GMOs. The 
U.S. Department of Agriculture (USDA) will issue regulations for the implementation of this law by July 2018. In other countries: Over 50 
countries (European Union and most of Asia) require labeling of GMO’s.

Shall countries have mandatory labeling of GM? What do you think? Discuss the pros and cons.

Answers will vary. 
Some points to include: One could argue that we all have the right to know what’s in our food so that we can make informed decisions. 
On the other hand, mandatory labeling might scare some people off who don’t know much at all about the issue, hurting food industries.
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