Space-and time-related pp

Type of genotype

Source of phenotypic variation

Components of environmental variation

Main problems

Over space 

Some results

• nor fitted for 89% of the trees • Better fitted for:

• Trunk water deficit and contraction

• With

• Temperature and soil water reserve

• PP is variable 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 Predicted values of slope

Slope = µ + Site + Site × Provenance + Ɛ
Preliminary results

• Less statistical power (20 rings), less pp estimates. Bias?

• More than 50% of the trees without pp estimates:

• Lack of statistical power • Or null plasticity?

• (how to test for null plasticity?)

• Significant variation between the sites

• Pp is much higher (more negative) in the dryer site (Corsica)

• Significant variation between the provenances in Corsica 

One concern

• To what extent 100% of intra ring variation can really be explained by intra annual climate variation ?

• Delayed effects?

• What about earlywood/latewood variation?

Work in progress in larch (starting PhD) 

Direct synchronization

Conclusion

• Microdensity time-series (as well as any other kind of tree-ring timeserie) are robust data for constructing RN • Inter-and intra-ring are two possible time scales with different strengths and weaknesses

• Inter-ring:

• Easy synchronization, tree age should be over 25-30 years • Many confounding factors

• Intra-ring

• As many RN as the number of rings • When no radial growth curve is available, synchronization is tricky • All the phenotypic variation explained by climate?

•

  Automatic point dendrometers • Variation of stem radius along the growing season • Radial growth • Dynamics of stem water • Climatic variation along the growing seasonRetrospective measurements• Tree-ring analysis• Inter and intra-ring variation of wood properties• Inter and intra-annual climatic variation from databases

••••

  ring variables Phenotypic and environmental variables Annual Ring variables • Ring variables • Ring width • Ring density • Earlywood width, density • Latewood width, density • 1968 to 2007 = 41 annual rings Annual environmental data • Climatic variables • Weather data from the local Météo-France database • Adjusted from the elevation effect • Temperature, precipitation • 1967 to 2007 = 41 years Temperature Not only environment explains inter ring variation… • Not only climate explains inter ring environmental variation… Competition with other trees • Competition with other organisms nor observed at the bottom (orange with a negative slope) and at the top (blue with a positive slope) of the elevation gradient: segments of unique nonlinear reaction norms? opposite slopes of nor at the same elevation level : similar nonlinear shape but shifted along the temperature axis? Discussion 3. Fitting nor with inter-ring microdensity in Pseudotsuga menziesii 1467 microdensity profiles with on average 20 rings per tree (generally between 19 and 21 rings for most trees, between 1997 and 2016) Several growth and density ring variables • Météo-France climatic data between 1990 and 2016

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

contraction, expansion, trunk water deficit • At the same time we measure four climatic variables • We investigate the 16 possible relationships (all the pairs of
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