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Autumn colours may be a safety mechanism
for trees, say researchers

October 1 2008

Dr Thomas Déring has a new theory on why the leaves turn red.

(PhysOrg.com) -- One sign of autumn is the leaves turning colour, but
why do some turn red? This question has baffled biologists for decades,
and many ideas have been put forward to explain leaf colour change in
autumn. Now, Dr Thomas Doring, a visiting post-doc in the Division of
Biology at Imperial College London, has come up with a new possible
explanation.

Along with his colleagues, Professor Jim Hardie from the Division of
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Biology at Imperial and Dr Marco Archetti from Oxford University, Dr
Doring has theorised that the production of red pigments in leaves could
be concealing the yellow leaf colour that is highly attractive to tree-
damaging insects such as aphids.

Yellow pigments are present in leaves in the spring and summer but only
become visible in autumn when the tree breaks down and recovers green
chlorophyll from leaves before they fall off. The red colour, on the other
hand, is caused by pigments called anthocyanins that are produced in the
autumn, just before leaf fall.

To test their theory, the scientists studied the colour preference of aphids
that migrate to trees in the autumn to mate and lay their eggs. They set
up a colour choice experiment with 140 water traps. They painted dishes
in 70 different colours and filled them with water to see how many
aphids landed on the differently coloured traps.

After two weeks, they found that traps appearing green to humans
caught on average more than three times as many aphids as the red traps,
but yellow traps attracted even more, around four times as many as the
green ones.

To further apply the findings to leaf colours, Dr Doring then sampled the
colour of hundreds of leaves from many different tree species and used
the results from the trap experiment to predict how attractive the colour
of each leaf would be for the insects. He found that red leaves were
much less attractive than green or yellow ones for aphids.

The team speculate that some tree species may benefit from producing
red leaves as a safety mechanism to fight off aphids. If these insects land
on them to lay their eggs in large numbers, this could affect the growth
of the trees in spring and potentially reduce their fitness.
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The debate surrounding the evolution of red leaf colouration in autumn
has been running for years. Some scientists have put the idea forward
that the red colour warns insects about the tree’s anti-insect defenses.
Another theory is that it acts as a sunscreen to reduce damage by excess
sunlight.

“There 1s no unified theory,” explains Dr Doring. “And I'm still sceptical
about the significance of our findings for explaining why red leaf colour
evolved. Our results just support one part of the theory, so there is still
more research to be done.”

The question of why some trees stay yellow and would not use red to
conceal themselves is maybe down to the relative cost of the insect
attack on the tree, explains Dr Doring: "In theory, if insect attack is
generally high, causing higher costs than the costs for the production of
red anthocyanins in autumn, trees would benefit from being red. If the
costs entailed by the insects is lower, then you can afford to stay yellow.”

His next steps are to look closely at the effects that aphids have on the
trees’ fitness and discover whether aphids that land on red leaves behave
differently from those that land on yellow or green.

The findings may also have wider implications for agriculture and pest
control. Dr Doring explained: “If you have got problems with insects on
your crops, growing a red leaved variety could help fight off the attack.”
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