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Coconuts are the fruit of the cocoa palm, Cocos nucifera. Each fruit contains a single seed protected by a thick fibrous layer (its husk) and a waterproof outer layer. What you buy in shops and supermarkets are coconut seeds.

When ripe, the fruit falls to the ground. It’s not dispersed by the wind. It just falls vertically to the ground, in other words straight down, from a height of around 10- 20 m.
The fruit may bounce and roll up to 10 m from its parent tree, but this is not an efficient dispersal method. Since it has no parachute or wing features, wind dispersal is not an option. But the coconut fruit has evolved to be spread by water.

Coconut trees often grow near sandy shores. The sand softens the fruit’s landing. As the tide comes in and goes out it takes the fruit with it. They can survive up to 120 days afloat in the sea and in that time travel huge distances.

[image: image3.png]


When the fruit is washed up on land the seed germinates. The milky water inside the seed provides enough moisture for the seedling to grow, even in sandy conditions.
The germinating seed pushes its root through one of three dark patches (the other two are said to be ‘blind’).

Falling coconuts are a hazard to people in tropical areas and there are rare cases of people being killed by falling coconuts.
Activities
Activity 1: Falling coconuts
Imagine a 1.5 kg coconut fruit on a palm tree, 20 metres above the ground.

Questions

1. At the same time the coconut fell a table tennis ball was released from the same height. Which reached the ground first?
2. How long did it take for the coconut to reach the ground?

Hint: You need to rearrange the equation

distance = ½ x acceleration x (time)2
to make time the subject.

distance = 20 m

acceleration = 10 m/s2
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3. A coconut is just about to fall from a palm tree on a desert island in the Atlantic Ocean. On the other side of the world a coconut is also about to fall from a palm tree on a desert island in the Pacific Ocean.

The two coconuts fall at the same time.

(a) In which directions do the coconuts fall?

(b) Which one reaches the ground first?

(c) Explain why it’s not helpful to use the expression ‘falling down’.

4. Sand softens (or cushions) the landing of a falling coconut fruit.

(a) What is the effect of softening (or cushioning) the landing?
(b) How do you think sand does this?

Activity 2: Floating coconuts
You will be given a ‘coconut’. It is the seed of a coconut fruit.
1. Use a balance to measure the mass of the coconut. Mass = __________ g

2. Now place a beaker, large enough for the coconut to fit into, in a plastic bowl. Fill the beaker up to its brim with water. Slowly lower the coconut in the water and gently push it beneath the surface of the water. Water will spill out of the beaker into the bowl. Take out the beaker and the coconut and pour the water in the bowl into a large measuring cylinder. Measure and record its volume.
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Volume of displaced water = _______ cm3 

This is the volume of the coconut.
3. From your measurements of mass and volume, calculate the density of the coconut seed. 

Density of coconut = _______ g/cm3 

Questions

1. The density of water is 1.00 g/cm3.

(a) Predict whether or not the coconut seed will float in water.

(b) Use the bowl and some tap water to test your prediction.
2. Coconuts are dispersed in seas and oceans.

(a) What is dissolved in seawater that is not dissolved in tap water? 

(b) The dissolved substances in seawater mean than its density is about 1.03 g/cm3 (the actual value varies from place to place).

How do you think a coconut seed would float on seawater compared with tap water?

3. The coconut fruit, with the seed inside it, is dispersed by the seas and oceans.

The mass and volume of a typical fruit might be:

mass = 1.5 kg = 1500 g

volume = 1580 cm3
(a) Calculate the density of the coconut fruit describe how the fruit would float on water compared with how a seed floats.

(b) By looking at the structure of the coconut fruit, suggest a reason for the difference.
Activity 3: Evolutionary changes
The coconut has developed a number of features that have increased its ability to survive and reproduce.

It is also a much valued fruit. This extract is from an article by Diana Lutz of Washington University in St Louis’s Newsroom.

“The coconut is the Swiss Army knife of the plant kingdom; in one neat package it provides a high-calorie food, potable water, fibre that can be spun into rope, and a hard shell that can be turned into charcoal. What’s more, until it is needed for some other purpose, it serves as a handy flotation device.”
The article goes on to describe the work of evolutionary biologist Dr Kenneth Olsen. The movement of people around the world is linked to the history of the coconut. Dr Olsen set out to explore this idea by examining the DNA of more than 1300 coconuts from all over the world. He was not expecting to find any genetic pattern, but to his surprise he discovered that the coconuts broadly fell into two groups. This suggested that coconuts were initially cultivated in two separate locations – the Pacific basin and Indian Ocean basin. 
Questions

1. Why has the seed evolved to have a waterproof outer casing? 



2. Why do you think there is a thick layer of fibres between the outer casing and the seed?

3. Why has the coconut evolved an air space inside the seed?
4. The article also said

“No wonder people from ancient Austronesians to Captain Bligh pitched a few coconuts aboard before setting sail. (The mutiny of the Bounty is supposed to have been triggered by Bligh’s harsh punishment of the theft of coconuts from the ship’s store.)”
Explain why coconuts have been so highly valued over centuries.
5. Dr Olsen said, “I thought it (DNA) would be mostly a mish-mash.” Why do you think this was?
A typical coconut fruits weighs about 1.5 kg and its seed weighs about 500 g. European sailors who discovered this fruit in the 16th century noticed that it appeared to have a face so they named it coconut after the Spanish word coco meaning ‘a grinning face’.
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