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ADAPTATION OF iNSECTS TO INDIVIDUAL TREES
All photographs by Ayco Tack.

Photo 1. To measure the strength of adaptation, we transported hundreds of cloned oaks to
our field site. These trees were placed in “common gardens” underneath large oak trees growing in
different spatial settings, ranging from isolated oak trees to oaks in the middle of dense stands. Within
each garden, some of the potted trees represented the same genotype as the big tree standing next to
it. Local insects were then allowed to settle freely on the trees, and differences in insect performance
between the local oak genotype and other genotypes were measured.
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Photo 2:
An adult moth of the leaf miner Phyllonorycter quercifoliella, one of five taxa
showing a clear-cut relation between local adaptation and the fraction of immigrants in a local
population. In the top left, the moth is in its typical resting position, with the body pointing
upwards. In the lower right, the same moth is on its way to take off and disperse. Most often,
dispersal will be among leaves within the very same tree. However, the insects also move
among trees, but due to their low flight ability, the isolated trees receive few immigrants. In
contrast, oaks growing in dense oak stands receive many immigrants, preventing adaptation
of the insect population to a single host plant.
Recent research shows that evolution can sometimes be a quick and specific affair. A fascinating
example of small-scale adaptation is offered by short-lived insects feeding on long-lived trees; the
insects sometimes evolve to perform best on their very own host plant individual. We put such
processes in a spatial perspective by analyzing how the inflow of insects from surrounding populations
affects the strength with which local populations adapt to their oak tree. Isolated insect populations
show the strongest adaptation to their host, but when immigrants abound, insect populations remain
in a nonadapted, sometimes even maladapted, state.
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Photo 3.
Leaf mine of
Phyllonorycter quercifoliella. The
adult moth oviposits a round egg
into the surface of the leaf. The
larva then starts eating the inner
layers of the leaf, never making
contact with the outside world.
To create a tent-like house for
itself, the larva spins silk on the
surface of the mine, creating a
wrinkle in the leaf. In the top right
inset, the surface of the mine was
removed, and the black cocoon is
visible. Apparently, differences in
how larvae perform on different
trees are large enough to cause
the local moth population to
evolve.

Photo 4. A spherical gall of the gall wasp Neuroterus quercusbaccarum. After the adult gall wasp
oviposits her egg into the leaf surface, the host tree produces a protective living space for the larva.
Within the gall, there is a small (2-mm) larva feeding on a nutritious food layer. Most gall wasps have
two generations: the gall in the picture contains the sexual generation.
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Photo 5. Leaf mine of the moth Tischeria ekebladella, the only species not showing local
adaptation to individual trees. In this species, larvae on different leaves apparently experience
such different growing conditions that the overall population does not adapt to the tree. The
mine is colored yellowish, as the larva has eaten the green-colored cells inside the leaf. Careful
scrutiny reveals the outline of the larva within the mine.

These photographs illustrate the article “Overrun by the neighbors: landscape context
affects strength and sign of local adaptation” by Ayco J. M. Tack and Tomas Roslin, tentatively
scheduled to appear in Ecology 91(8), August 2010.
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