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ine trees are amazing. Some grow to heights of over 80 metres,
others grow high up mountainsides, and all have impressive
survival strategies. The oldest living tree on Earth is a pine — it is
over 5000 years old — so what are the secrets of this success? A key
factor is resin (see the droplets exuding from the cut pine tree trunk
in Figure A).
Resin is a complex substance secreted from ducts in the pine roots,
stem and leaves. It works in two ways to protect the tree. First it quickly
seals any wounds, and second it contains terpenes — hydrocarbons
that repel insects and inhibit the growth of microorganisms. Humans
have harvested resin from pines for centuries, extracting turpentine
to use as a solvent, and leaving behind the rosin rubbed on bows by
violinists to help the bow hair grip the strings.
Sections through the leaves show the resin ducts that encircle each
leaf (for example, see the blue circles in Figure B) and also reveal
several other key adaptations for survival in extreme environments.
One is the shape — the needle-like structure has a very low leaf surface
area to volume ratio. Another is the thick layer of cuticle on the surface
(enlarged in Figure C). These, together with the sunken stomata
(arrows in Figure B) help to limit the loss of moisture in the dry and
windy places where pines can thrive (but broad leaved trees cannot
survive). Each stoma is bordered by two (guard) cells which can close
off the interior of the leaf and is in turn overtopped by flanges of
cuticle, which further restrict water loss (see Figure C).
These features help to explain why pines make such excellent trees
for timber production all over the world — from the tropics to the
subarctic. While other organisms may struggle with climate change
(see pages 2–6, this issue) we can be sure that pines will be able to
adapt and even profit from rising levels of carbon dioxide, so are likely
to be with us for many centuries to come.
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Further reading
See how stomatal density and needle anatomy of Scots pine can adapt to
elevated carbon dioxide: http://tinyurl.com/ngn8nvl
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