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People who study plant fossils have found
stomata on the surfaces of very ancient plants.
These fossils are almost 400 million years old.
The structures of many parts of the plant fos-
sils are similar to the ones we see today. This is
especially true for the stomata. High-powered
microscopes show the tiny holes in the epider-
mis and cuticle of the plant fossil. They look
much the same as they do today.

Stomata are little holes in the surface of the
plant, mostly the leaf, that open and close
depending on the temperature. Gases pass
through these holes. Carbon dioxide is taken
into the plant through its stomata and oxygen
is released. The size of the stomata is con-
trolled by two very special cells. They are
called guard cells.

Guard Cells

The two guard cells are long, water-filled
cells that lie on either side of the opening.
They are connected to each other at their
ends. Some people think they look like two
lips. When they swell with water, they cover
the opening of the stoma and reduce water
and gas loss from the plant. In the morning,
when light strikes the plant, the guard cells are
stimulated to release the water they have
absorbed during the night. They shrink and
the opening becomes wider. Oxygen is
released and carbon dioxide is taken up.
However, if the day becomes too hot, the
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guard cells will begin to swell again so the
stoma will close. This keeps the plant from
losing too much water. The guard cells regu-
late the water loss from the entire plant.

Most of the stomata are found on the
undersides of leaves. They also are found on
the upper side, but they are much more
numerous on sides of the plant that aren’t
exposed to direct sunlight.

Stomata in Specialized Plants

However, some aquatic plants, such as water
lilies, have stomata only on their upper sides.
This makes sense because the bottom of the
leaf is not exposed to air and cannot take in
carbon dioxide from the water.

In hot climates, specialized plants, called
succulents, have adapted to hot and dry con-
ditions by using their stomata. Instead of the
stomata opening during the day in response to
light, they open at night when it is cooler. This
protects the plant from too much water loss.
The stomata are also much smaller and more
numerous. In this way the plant can exchange
gases without losing too much water. The
amazing thing about this reversal is that the
succulent has adapted its metabolism to func-
tion differently from other plants. The light-
dependent and light-independent reactions
and respiration have a somewhat different
timing in these plants.

1. About how long ago do scientists think plants evolved stomata?

2. What controls the size of the opening of stomata throughout the day? How is this done?

3. Why are there more stomata on the undersides of leaves than the top?

4. How has the succulent adapted its stomata to prevent too much water loss?
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