SELECTION GRADIENTS UNDER TWO CONTRASTING
ENVIRONMENTS IN MARITIME PINE
Genetics to the rescue
Managing forests sustainably in a changing world
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Background
• The evaluation of a population response to natural selection is a major empirical challenge in many organisms, and especially in forest trees. Some
central questions concerning micro-evolutionary changes are (1) the adaptive value of different important functional traits, for predicting and
managing the effects of climate change on native species (Nicotra et al. 2010); (2) to what extent is plasticity adaptive and at what rate does a
population have the capacity to adapt as climate changes, and (3) how does this rate compare with the rate of change in climate (Shaw and Etterson
2012). Limitations arise derived from the multidimensions of climate change and the uncertainty of climate predictions, and in forest trees for the longlife span, and the changing selection pressures over time and trade-offs among traits.
• Selection gradients in forest tree species can help to understand the adaptive potential. In maritime pine some selection gradients have been described
(Alia et al. 2014), but we still lack information taking into account the complex genetic structure of the species.

Objetives

Results
All traits presented significant levels
of genetic variation, measured by
the heritability in the two sites, and
the levels of quantitative differentiation differed also among traits and sites.

We analyze the level of standing variation, genetic selection gradients and
relations with fitness related traits for different functional traits using an
experimental design including 11 populations that cover the distribution
range of the species, and 119 families from those populations established
in two experimental tests.

Material and Methods
We sampled ca. 1300 trees in two contrasting experimental sites. The
sampling scheme included 11 populations covering the distribution range
of the species, 119 families and 8 trees/family. We used height as a
surrogate of fitness and we measured 5 traits related to the leading
dimensions in ecological strategies of plants
(acquisitive economics, photosynthetic organ
size, resource allocated to growth, avoidance
mechanism to environmental stress).We
estimated evolutionary parameters in
maritime populations, and phenotypic and
selection gradients.
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We can detect significant phenotypic selection, at the
within and among population level, but no genetic
selection gradients within the populations.
Regression among Family BLUP estimates.
Plasticity Indexes for Isotopic discrimination
(Mean and Slope) vs Height in two sites:
a) and c) mesic site, b) and d) xeric site.
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• Maritime pine presents a significant evolutionary potential for all the
traits considered
• Phenotypic plasticy in D13C presents genetic differnces among
populations
• Significant selection gradients are found at different levels (intra or
among populations.
• D13C Plasticity can be maldaptive in stressful conditions.

ne

