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A warming climate and
disease threaten the
future of this sweet treat

D

o you look forward
to eating chocolate
on Halloween?
If your answer
is yes, you’re not
alone. Worldwide, people will
gobble up about 8.4 million
tons of chocolate this year.
That’s more than the weight
of 20 Empire State Buildings!
But chocolate has a dark
secret: Its future is at risk.
Cocoa, one of chocolate’s key
ingredients, is made from cacao
(kuh-KOW) beans. Most trees
that produce cacao beans grow
in West Africa, South America,
and Southeast Asia (see World

of Chocolate, below).
In those places,
warming climate
patterns and diseases
threaten the plants.
That’s why scientists are
working together to try to save
cocoa—before it’s too late.
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Cacao trees infected with
fungal diseases produce
rotten cacao pods.

beans used to make chocolate
(see Bean to Bar, page 12).
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World of Chocolate
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Bean to Bar

Farmers harvest cacao
pods from the trees and
remove the pulpy beans inside.

1

Paul Hadley
is studying
how cacao
trees react
to climate
change.

Microorganisms break
down the pulp around the
beans, reducing the bitter flavor.

2

breed cacao that’s resilient
to climate change,” he says.

The beans are roasted,
ground up, and mixed with
milk and other ingredients.

3

The chocolate is poured
into molds and hardens.
Enjoy your Halloween treat!

4

Think: What factors might affect the world’s chocolate supply?
Which of the steps described above do you think would be affected?

in countries where cacao
trees grow would rise by 2.1°C
(3.8°F). Predictions like that
have experts wondering:
Will cacao trees survive?

Tree Tester
Paul Hadley is hoping to
answer that question. He grows
hundreds of cacao trees in his
greenhouse at the University
of Reading in England. Then
he puts the trees to the test.
Inside a 400 square meter
(4,300 square foot) glass
structure, Hadley simulates
some of the conditions of
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climate change. He cranks
up the temperature, gives the
trees limited water, and injects
carbon dioxide, a greenhouse
gas, into the air. Then he
observes how the plants grow.
Hadley has found that in
drought-like conditions, the
cacao plants grow more slowly.
That was not a surprise. But
what he didn’t expect was that
over time, the trees became
more efficient at using water.
That meant they needed less
water during photosynthesis.
Those results give Hadley
hope. “There may be ways to
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Other scientists are
working to protect cacao
trees from another major
threat: disease.
About 30 years ago, a
disease known as frosty pod
rot killed nearly all of the
cacao trees in Costa Rica.
After the die-off, researchers
in Costa Rica began working
on developing cacao plants
that can survive diseases.

tropical rainforest—a thick

evergreen forest that has a hot
climate and receives heavy rain

equator—the imaginary line
around the middle of Earth
drought—a long period of time
with little or no rain
greenhouse gas—a gas that
traps heat in the atmosphere
photosynthesis—the process
by which plants use carbon
dioxide, water, and sunlight to
make their own food
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Disease Defense

Chocolate Meltdown
Which type of chocolate melts faster?
OBSERVE: Different types of
5. Use the
chocolate contain different
amounts of ingredients. Dark
chocolate contains more cocoa,
while milk chocolate contains
more milk and fat.
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ASK A RESEARCH QUESTION:
Which melts at a lower
temperature: milk chocolate or
dark chocolate?

That’s the focus of Mariela
Leandro. The chocolate
researcher grows cacao trees
in a giant garden in Costa
Rica. She infects trees with
diseases and observes which
ones survive. Then she uses
those trees to breed new and
improved plants. Today, her
disease-resistant plants are
growing on cacao farms in six
Central American countries.
For Leandro, time is of
the essence. Other diseases
threaten trees in West Africa,
where most of the world’s
cocoa is produced. “This
is really important work,”
Leandro says. The future of
chocolate depends on it.
— Alexa Kurzius

MATERIALS: 2 small, equalsized pieces of milk chocolate
• 2 small, equal-sized pieces of
dark chocolate • 2 tall beakers •
masking tape • marker • baking
pan • large cardboard square
• measuring cup • tap water •
ruler • thermometer • 2 craft
sticks • paper and pencil
PROCEDURE:

1. Examine one piece of each

type of chocolate. Record your
observations. How does each
type feel, smell, and taste?

2. Use the marker and tape to
label the beakers. Place one
piece of each type of chocolate
into each beaker.
3. Place the baking pan on

the cardboard square. (The
cardboard will keep water in
the pan from cooling quickly.)

4. Set the beakers in the pan.

Hands
measuring cup to
Inqui-On
pour warm water
ry
into the pan. The
water should be 2.5
cm (1 inch) high.
Record the water temperature.

6. Observe the chocolate

inside each beaker. Use a craft
stick to touch the chocolate,
and note its texture. Have the
pieces started to melt? If so,
record the water temperature.

7. Add ½ cup of hot water from

the faucet to the pan.

8. Repeat steps 6 and 7 until

both pieces have melted.

RESULTS: At what temperature
did each piece melt? Record
your results in a data table.
CONCLUSIONS:
1. The temperature at which a
solid becomes a liquid is called
its melting point. Which type of
chocolate has a lower melting
point, milk or dark chocolate?

2. What factors might affect
chocolate’s melting point?
➜ TAKE IT FURTHER: How do
you think the melting point of
white chocolate compares to
milk and dark chocolate? Make
a prediction, then investigate it.
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