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This is the second Chelsea Physic Garden newsletter for teachers. Our theme for this issue is adaptation to environment. Activities for adaptation studies are designed to fulfil the requirements for Key stage 2 Science - Living things in their environment, particularly: 

· That different plants are found in different habitats

· How plants in two different habitats are suited to their environment

We utilize the variety of plants in the garden, both outside and in the greenhouses using sensory exploration and drawing to communicate our discoveries.

When it is hot and sunny outside we wear different clothes from when it is snowing - we ADAPT to our environment. In a similar way, plants adapt to their environments. This is why plants from different habitats often look different to one another.

Arid habitats - Deserts

Don't forget your sunglasses, hat, suntan lotion and water when you visit a desert. It is very hot and dry, or arid here (but often quite cold at night). There is less than 6 - 50cm of rain per year here. Many people think that deserts are dead places where nothing grows, but they are habitats of quite high biological diversity with some strangely shaped and unusually coloured species. 

The problem that plants growing here have is not how to find as much light as possible, but to prevent the hot sun from drying them out. Water is a valuable resource in the desert. Some plants - the cacti - have very thin leaves which are reduced to spines and they actually use their green, waxy stems to capture light. The spines also stop large creatures from eating them. Be careful not to touch the cacti because some of the spines are very good at digging themselves into your skin and take a long time to remove! 

One kind of cactus - the 'Old man cactus' - is covered with thick white hairs to reduce the amount of sunlight reaching it and to stop it from losing precious water.

Another cactus called Opuntia, or prickly pear has the edges of its flat photosynthetic stem pads facing north to south so that it remains cooler than if they were east to west (avoiding the midday sun on its flat side). The fruits of the prickly pear are delicious to eat - as long as you make sure the prickles are removed first.

One way of keeping cool in the desert is to live in the shadow of a tall plant. The north side of a plant does not receive direct sunlight and is called a 'nurse plant' [REMEMBER: that this is only applies in the northern hemisphere; south of the Equator, the south side of a tall plant would be cooler].

To avoid being eaten and also to store water, the living stones, or Lithops look just like small stones and grow very close to the ground. Another way of coping with such a small amount of water is to send your roots all the way down to the ground water below – usually too far for most plants. Some desert plants have been found to have roots which are 50 metres long:

Other plants spread their roots outwards, close to the surface so that when it does eventually rain, they catch as much as possible and store it:

Humid Habitats – The Tropical Rainforest

‘Humid’ means hot and wet. These are the conditions that plants in the tropical rainforests have adapted to living in. Tropical rainforests have adapted to living in. Tropical rainforests take up 7% of the Earth’s surface but contain half of its species: - there is high BIODIVERSITY in these places.

If you go into a tropical rainforest you might expect to have to cut your way through the dense undergrowth, but because of the thick tree cover above, very little light makes it to the forest floor. Some plants do grow down here, but they are specially adapted to living in dark, humid places – with large, dark leaves for capturing as much sun as possible.

Don’t be surprised if you hear strange sounds above you; you are not alone in the tropical rainforest. Many creatures, including monkeys, frogs, insects and birds are living here. These have also adapted to life in the trees, like the monkey’s tail which can grip branches as it searches for fruits in the trees, or the pangolin’s long sticky tongue for catching insects on the forest floor.

Because there are so many plants growing together, there is a lot of competition for light (from the sun to the leaves) and food (from the soil to the roots). Between 200 and 300 centimetres of rain fall each year – about 1cm a day, every day – so there is not much competition for water. Many trees have waxy leaves with thin tips on the ends called ‘drip-tips’, which help rain water drip off and onto the ground below.

A leaf with a ‘drip-tip’

Because the tropical rainforest soil is so wet and ancient, there is not much food in it for the plants. The best place for plant food is close to the surface, where leaves have fallen and are gradually rotting and putting nutrients back into the soil. In order to obtain food, the trees of the forest spread some of their roots near the soil’s surface. This also helps give them some balance – being nearly 80 metres high they need a very wide bottom to their trunks to stop them from falling over. Roots like this are called ‘buttressed roots’.

A Rainforest tree with buttered roots

Many new plants are being discovered in the tropical rainforests of the world all the time. Some of these are good for food, some of them are good fore medicines and all of them are food for biodiversity and for holding the soil together. When trees and other plants are chopped down to build roads or make land for farming, the roots can no longer catch the water. This water washes the soil and nutrients away. The soil collects in the rivers and can kill the fish. With no trees, there is less water lost from the leaves and eventually there will be less rainfall. Gradually the land will become very dry and dusty and nothing will be able to grow on it.
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