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 Which common resource dynamics mechanisms are involved in fruit and leaf production, 3858828858822 E 3
nutrient allocation and stem growth of Fagus sylvatica, Quercus petraea and Quercus robur?

METHODS

* Superposed epoch analysis for investigation of the resource dynamics at stand scale in the mast year and the previous and subsequent

years.
* Linear mixed-effects modelling for investigation of the effect of mast years on nutrient concentration and leaf mass.

RESULTS

Fagus sylvatica

e Stem growth is reduced in mast years by 14.2%.

e Leaf production is reduced on cool temperate plots by 6.9%.

e Stem growth and leaf production is enhanced in the years before
the mast year (7.1% and 6%).

_ Quercus sp.

Year +2 e Vegetative growth is not immediately affected by mast years.

e Stem growth is reduced in the years after the mast year on warm
temperate plots by 5.2%.

All species

* Mass of 100 leaves decreases with increasing fruit production but
leaf nutrient concentrations do not.

p=0.193
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CONCLUSIONS

* |n mast years, Fagus sylvatica shows resource switching from
vegetative to generative growth.
e All species show resource accumulation before mast years.
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Figure 1 Results from the superposed epoch analyses for Europe. A: Fagus sylvatica, B: Quercus sp., ° QuerCUS 5,0- ShOWS resource depleUOn after maSt yea I'S.
Year -2 = two years before mast year, Year -1 = one year before mast year, Year +1 = one year after . . .
mast year, Year +2 = two years after mast year. Blue circles: increase, purple circles: decrease. ° FGQUS Sy/VGt/CG can nOt SU bStltUte fOr SMd I Ier Ieaves 11 maSt
years.
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’ * Fruit production (%) 10 ° “ Eruit production (%) 100 Figure 3 Proximate mast hypotheses concerning resource dynamics: Resource storage hypothesis: resources have to

be accumulated before high amounts of fruits can be produced (resource accumulation). After the mast year, resources

Figure 2 Dry mass of 100 leaves (g), and nitrogen and phosphorus concentrations (mg/g) versus fruit are depleted (resource depletion) and have to be accumulated again before another mast year occurs. Resource
production in percentage of maximum values per plot at European scale for Fagus sylvatica (A, C, E) switching hypothesis: during the mast year, resources are shifted from vegetative to generative growth. Resource
and Quercus sp. (B, D, F). A, B: dry mass of 100 leaves, C, D: nitrogen concentration, E, F: phosphorus matching hypothesis: in environmentally favourable years vegetative and generative growth are equally enhanced. ?:
concentration. Red line: response curve of the linear mixed-effects modelling, dashed line: standard resource dynamics in mast years can vary. Red arrows: stem growth of the current year. Year -1 = one year before mast
errors, mR?: marginal R?, cR?: conditional R?. year, Year 0 = mast year, Year +1 = one year after mast year.
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