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Those of you who live in parts of northern India like Kashmir or Himachal Pradesh will be familiar with the changing colour of leaves in the autumn, come September. Even in South India many trees show change in colour of their foliage. Yellow, orange and red all mix with each other to give a riot of colour. Many of them fall from the tree and pile up in brilliant colours on the road or garden. That's why autumn is also called the fall season. However, in South India, trees remain the same green colour through the year. Why is this so? To answer this question, we first have to understand what leaves are and what they do.

Photosynthesis
Leaves are nature's food factories. Plants take water from the ground through their roots and carbon dioxide from the air. They use sunlight to turn water and carbon dioxide into oxygen and glucose. This process is called photosynthesis. So plants give us both the oxygen that we need to breathe as well as food for energy.

All leaves have a chemical called chlorophyll where the actual process of photosynthesis happens. Chlorophyll is what gives plants their green colour.

There are four pigments responsible for leaf colours:

Chlorophyll – green

Xanthophyll – yellow

Carotene – gold, orange 

Anthocyanin – red, violet, can also be bluish

Carotene does not actively contribute to photosynthesis but absorbs the excess energy from the chlorophyll in order to avoid the formation of reactive oxygen species which would destroy the leaf.

Xanthophylls – which contain oxygen – are a subclass of carotenoids essential for photosynthesis and protecting the photosystem. There are many types of xanthophylls. They all absorb sunlight in the blue wavelengths and scatter the remaining light which therefore look yellowish.

Anthocyanins are water-soluble pigments containing sugars. They are responsible for the pinkish-red colour of most flower petals, fruits and almost all red leaves in the fall. Anthocyanins absorb visible light in the blue-green wavelengths. That’s why they appear to us in red. See the red and purple beech leaves in the picture. Anthocyanins play a protective role by protecting the leaves from UV light.

Plants are busy growing all summer long and into autumn. During the summer, tree leaves produce all the pigments we see in fall, but they make so much chlorophyll that the green masks the underlying reds, oranges, and yellows. In places at high latitudes such as in Europe or northern India, the days get significantly shorter and cooler after September. Trees use this signal to "know" it's time to begin getting ready for winter.

During winter, there is not enough light or water for photosynthesis. Then how does the tree get nourishment they need? They live off the food they stored during the summer. They begin to shut down their food-making factories. That is, they stop making chlorophyll so that the green colour disappears from the leaves.

As the bright green fades away, we begin to see the yellow and orange colours that hav been hidden so far. We just can't see them in the summer, because they are masked by the green chlorophyll.

The bright reds and purples we see in leaves are made mostly in the fall. In some trees, like maples, glucose is trapped in the leaves after photosynthesis stops. Sunlight and the cool nights of autumn cause the leaves turn this glucose into a red colour. The brown colour of trees like oaks is made from wastes left in the leaves. Finally, to conserve water in what is usually a cold and dry winter, the leaves also fall off, leaving the tree bare.

Now you can understand why we do not see these changes in most of India. The days are long; in October-November, it is actually raining in much of east and south India, and it is only moderately cold. So the leaves retain their chlorophyll and are busy all year long, making oxygen and food for us.
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