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We bananas are
everywhere! We must
be invincible! Oh! If only that were true, bud!

You have to grow, increase your
fitness, be resilient to the
changing climate and the
emerging new diseases that
make us sick.

A sunny banana plantation



In this scenario of climate
change, there is an increasing risk
of pathogens that infect us. Unlike
humans, we cannot visit a doctor
but, we do have a powerful
immune system within us. 

Wait… what do you mean? We are in
every supermarket, in every home, in
every smoothie! We must be winning
and already fit to conquer every
continent of the world 

Does that mean we never get sick?

No, that’s not the case. The bugs that
infect us have smarter tools. They can
pretend to be our friends and even
mimic the fitness processes like our
bodies- just to trick us! 



We have components called receptors
present on our body surface and also
within us. Such surface receptors are our
first line of defense. They fight with the
enemy to block it before entering us. But, if
the enemy invades, then we activate a
more robust response to kill the enemy. 

Ah Smart! But, how does our immune
system function?

But then we are safe, right?

It’s a never ending war little one, and
it’s called an evolutionary arms race.
 Let me tell you a story from the past…..



Once, long ago, our ancestors—the
mighty Gros Michel— Sweeter,
creamier, and flavourful than us
Cavendish, ruled the world!

What happened to them?

into the past: history of the mighty gros michel

Dark, creeping tendrils appear underground—Fusarium Wilt, also

known as Panama Disease.  Gros Michel starts collapsing, their

leaves turning brown!

I sneak into your roots, clog
your veins, and—poof! No
water, no food. You wither
away. You can’t escape me!

I am scared. That’s horrible!
How did you manage to
survive?

Were farmer able to save
them? Did all the plants
die?



Flash forward - The Rise of Cavendish!

HAHAHA! I have destroyed
you! Your precious crops are
gone! I win!

In the 1800s, a banana plant was sent from Mauritius to

England AS a gift for the Duke of Devonshire.

At the Duke’s garden, this plant was nurtured and named

Musa cavendishii, in his honor.

 

British traders spread it to the Pacific, West Africa, and

the Canary Islands. Though not as famous as Gros Michel

back then, Cavendish was growing strong…

Gros Michel lies fallen, the farm

now barren. The Fungus stands tall.

It is spreading! We are losing the
crops! There’s no cure. The soil has
been infected. We can’t grow Gros
Michel here anymore!



Phew! That was close! But we
are safe now, right?

We were different, tougher! We took over
where Gros Michel fell. We saved the
world from a banana-less future.

The Cavendish banana became

the global standard after

Gros Michel plantations

were wiped out by Panama

disease in the mid-20th

century, as the Cavendish

survived in infected soil. 

https://www.google.com/search?q=Panama+disease&oq=cavendish+is+better+than+gross+mihcael&gs_lcrp=EgZjaHJvbWUyBggAEEUYOdIBCDUxMjhqMGo3qAIAsAIA&sourceid=chrome&ie=UTF-8&mstk=AUtExfANpEB3TAoHfN9A_AMC26v_vp89sArcPuP6sXGIox4MiQ1cm5HNakab1LETA3LQYqitAgNHbuIrx984i8DaF2MkNChXGLY10kiZQEo0Vt_80Kvrjlk0pkKv3ESb_HTQaITk8ZVp8qj_nbYKBSQHxfBJLWX_GAaMke0nd7K7WfMb49U&csui=3&ved=2ahUKEwi2jc-S4NKQAxVJUGwGHZrAALoQgK4QegQIARAC
https://www.google.com/search?q=Panama+disease&oq=cavendish+is+better+than+gross+mihcael&gs_lcrp=EgZjaHJvbWUyBggAEEUYOdIBCDUxMjhqMGo3qAIAsAIA&sourceid=chrome&ie=UTF-8&mstk=AUtExfANpEB3TAoHfN9A_AMC26v_vp89sArcPuP6sXGIox4MiQ1cm5HNakab1LETA3LQYqitAgNHbuIrx984i8DaF2MkNChXGLY10kiZQEo0Vt_80Kvrjlk0pkKv3ESb_HTQaITk8ZVp8qj_nbYKBSQHxfBJLWX_GAaMke0nd7K7WfMb49U&csui=3&ved=2ahUKEwi2jc-S4NKQAxVJUGwGHZrAALoQgK4QegQIARAC


TR4 is unstoppable. It started back in the '90s
in South East Asia. It’s a new, deadlier strain of
Panama disease. And it’s been evolving ever
since. It spreads faster and can survive in the
field for longer periods to infect our next
generations.

Fungus appears again! this time, bigger and scarier! 

Tropical race 4 (tr4) spreads underground, infecting

Cavendish

That’s the problem. Cavendish
bananas are all genetically
identical. If one goes down, they all
fall. And now, TR4 is unstoppable.

 How could this
happen again?

This is bad. But we’re all
the same! Won’t that help
us fight back?



scientists have been exploring this genetic diversity

in Banana to look for genes that contribute to TR4

resistance. One such example is an identification of a

gene called RGA2 that is identified from a diploid

banana cultivar and is expressed higher in Cavendish

through plant biotechnology to create a resistance

variety. In the future, such technologies can help to

generate resistant crops.

The domesticated banana varieties such as the

Cavendish and Gros Michel are propagated

vegetatively by tissue culture. This method makes

them genetically identical to each other and prone

to pests and diseases.  wild seed-bearing Banana

varieties have a huge genetic diversity that can

resist disease. 



at ncbs, amey and his phd student, vidha, are
doing some super cool science to protect
plants from diseases

By boosting the plant’s own
helpers, we can make it stronger
and help it fight off the fungus
without using harmful chemicals.
It’s like giving the plant its own
built-in team defense squad!

In our lab, we study how the
fungus and the banana plant talk
to each other. The fungus tries to
sneak into the roots, and we
want to figure out what happens
when it does!

Plants have microbiomes- their
roots are surrounded by helpful
microbes that keep them strong.
But the bad ones mess with those
helpers.

So, we’re trying to find the good
helpers—the ones that protect the
plant—and make sure the plant has
more of them. With the right
microbiome, the plant can naturally
fight off the bad bugs!
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