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Motivation and Aims

Leaf morphological traits (LMT) of tree species have been observed to vary spatially across forest sites. However, longer-term records of LMT are often not easily available due to the
missing measurements or systematic leaf archives. We thus lack an understanding on the long-term changes and drivers of LMT.

Here we make use of long-term LMT measurements and foliar material collections of European beech (Fagus sylvatica) and Norway spruce (Picea abies) trees from 1995 to 2019, which
were performed within the Swiss Long-term Forest Ecosystem Research Program (LWF) (Fig. 1 and Tab. 1). Collection and measurements of foliar material, following the ICP Forests
protocol, are conducted generally every second year.

Our main aims were

1) Determine long-term changes in LMT (i.e., leaf or needle mass, leaf area or needle length and the respective ratios of leaf mass per area or needle mass per length)

2) ldentify the main drivers of LMT changes in time (e.g., climate (year of collection and previous year), macro-nutrients, fruiting intensity, crown transparency)
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clevation  -106.434* 34372 dP_JJA 0.014 0.012 (relevant only for spruce in this case) s : ‘ so || ALP
© — LAE ||= BEA
N 82.382 **  29.199 Mg 0.013 0.015 % . {8 — ol
o o o - == NEU DAV
< Variables’ description S — om || E — LaE
Beech - Area Spruce - Needle Length _ _ _ S scH || ®
- ) S e R 1 ) S 2 2 Climate variables and drought indexes: S 101
Vanal.o ¢ Hstimate E m ¢ Variable Estimate E m ¢ Prefixes: “d” indicates deviation from long-term mean; o e . ] . .
clevation -2.341 ** 0.455 dVPD_MAM -0.813 #%*0.149 “p” indicates previous year I L S I T L e
Ca -2.264 % 0.378 elevation -0.621 0.473 Suffix: “yr” indicates yearly value (relevant for Year Year
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dP_SON -0.018 0.038 Mean LMT over time per plot and overall. In 2001 no beech samples were available to measure and in 2016 only samples from SCH

were exceptionally measured.
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Materials and Methods

1) We completed and corrected the LMT measurements using archived foliar samples

2) We performed exploratory spatial analysis of the LMT by univariate linear regression (not shown)

SNF

3) We fitted and selected linear mixed models to investigate long-term drivers of LMT changes
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