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Abstract: Background:
Progress in the field of evolutionary forest ecology has been hampered by the huge
challenge of phenotyping trees across their ranges in their natural environments, and
the limitation in high-resolution environmental information.
Findings:
The GenTree Platform contains phenotypic and environmental data from 4,959 trees
from twelve ecologically and economically important European forest tree species:
Abies alba Mill. (silver fir), Betula pendula Roth. (silver birch), Fagus sylvatica L.
(European beech), Picea abies (L.) H. Karst (Norway spruce), Pinus cembra L. (Swiss
stone pine), Pinus halepensis Mill. (Aleppo pine), Pinus nigra Arnold (European black
pine), Pinus pinaster Aiton (maritime pine), Pinus sylvestris L. (Scots pine), Populus
nigra L. (European black poplar), Taxus baccata L. (English yew), and Quercus
petraea (Matt.) Liebl. (sessile oak). Phenotypic (height, diameter at breast height,
crown-size, bark-thickness, biomass, straightness, forking, branch angle, fructification),
regeneration, environmental in-situ measurements (soil depth, vegetation cover,
competition indices), and environmental modeling data extracted by using bilinear
interpolation accounting for surrounding conditions of each tree (precipitation,
temperature, insolation, drought indices) were obtained from trees in 194 sites
covering the species’ geographic ranges and reflecting local environmental gradients.
Conclusion:
The GenTree Platform is a new resource for investigating ecological and evolutionary
processes in forest trees. The coherent phenotyping and environmental
characterization across 12 species in their European ranges allows for a wide range of
analyses from forest ecologists, conservationists and macro-ecologists. In addition, the
data here presented can be linked to the GenTree Dendroecological collection, the
GenTree Leaf Trait collection, and the GenTree Genomic collection presented
elsewhere, that together build the largest evolutionary forest ecology data collection
available.
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Response to Reviewers: General comments from the Editor
The reviewers' reports are below. Please pay particular attention to reviewer 1's points
regarding sampling methodology and data structure (e.g. will it be possible to include
time series / repeated measurements?).
Please include a point-by-point within the 'Response to Reviewers' box in the
submission system. Please ensure you describe additional experiments that were
carried out and include a detailed rebuttal of any criticisms or requested revisions that
you disagreed with. Please also ensure that your revised manuscript conforms to the
journal style, which can be found in the Instructions for Authors on the journal
homepage. If the data and code has been modified in the revision process please be
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sure to update the public versions of this too.

Reviewer reports:
Reviewer #1
This Data Note introduces the 'GenTree Platform' - consisting of phenotypic (coarse
tree-level traits) and environmental data at individual tree level from ~5000 trees of 12
important European species. At each tree, a set of traits are scored and data taken on
soil depth, vegetation and other site data at 194 sites (covering ranges of species and
environmental gradients). Modelled climate and soil data (i.e., from layers) have been
extracted from external datasets and presented as well. Populations (25 trees) were
sampled at up to 20 sites per species.
The dataset forms a new fragment of a larger database 'GenTree' with leaf trait,
genomic and dendroecological nodes. It is not clear why each of these modules should
be treated individually when they appear to deal with the same trees but perhaps that
is for historical and practical reasons.
The dataset appears to be well formulated, significant in size and
collection/collaboration effort, and is a useful and novel addition to functional ecology
data available, in that it is presented in an easily accessible way and provides data not
easily otherwise available. The gentree dataset as a whole appears to be significant in
its standardised methods and depth of data at tree level on many facets of genetics,
traits and environment.
MAJOR COMMENTS:
1.I don't think there is any reference to repeat measurements other than mention of
tagging for 'potential subsequent additional ... sampling'? Does this dataset represent a
single measurement - presumably it does? Is it intended that these tagged trees and
sites be re-measured? If so, with what protocol and frequency (i.e. what needs to be
repeated and what doesn't) and how will that data be integrated or presented with
these?
The reviewer is right, that there is no resampling scheme in place. Instead, the
permanent marking of trees is meant to offer the chance either to individual studies
aimed just at a subset of sites/trees or to a later comprehensive project to resample
trees and thus make use of time-series data. For example, there is a new EU project
called FORGENIUS (http://www.euforgen.org/about-us/news/news-detail/forgenius-a-
new-project-to-revolutionise-our-understanding-of-forest-diversity/), that will start
January 1st and will make use of a subset of the sites/trees by revisiting them and
obtaining additional phenotypic measurements. That said, we have now stated this
point explicitly in the text starting in line 338:
“Every tree was permanently labeled so that future studies can resample subsets or
the entire GenTree collection for gaining time-series data of individual traits or to add
new phenotypes to the analyses. Be aware, that permission of the respective
landowners must be obtained prior to sampling.”
2.The data are arranged by country/species/population/individual as far as I can tell -
how are measurements in a time series (whether it yet exists or not) identified - should
there be a visit number, date or ID field as well? I don't get the feeling that future data
addition and re-sampling has been incorporated specifically in the protocols or data
formatting. This needs to be addressed in the manuscript and the date/year or
sampling should appear in the data in any case (a visit or measurement series number
field may also be useful as data are added temporally).
We agree with the reviewer and have thus added columns with the respective visiting
dates in the data frame.
3.The introductory parts suggest that the dataset addresses limitations in high-
resolution environmental information associated with trees. Certainly, the site-based
soil and topography measurements address this, but the additional soil grids and
CHELSA climate data do not increase environmental information, only extract and
present it alongside the site data in a convenient analysis-ready format. Please revise
the text to be clear that this aspect of the dataset is a compilation/merge of data, not
the creation of new high-resolution environmental data.
It is correct that only our on-site measurements are really highly resolved
environmental data in the given context and that some of the modeled data resolves
mainly on site-scale. However, some of the modelled data is downscaled to tree-level
which is an added value, a step that does increase the environmental information on
top of the noted convenience. However, we agree that we should be more specific
here as to not raise wrong expectations in the introduction. The text in line 264 ff now
reads:
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“However, progress in this field has been hampered by limited genomic resources, the
lack of small-scale, individual tree-level-resolution environmental information 13…. In
addition to onsite environmental measurements, we provide modelled and downscaled
data for our sites and for individual tree level respectively.”
4.Line numbers would have been convenient for reference.
We are sorry! We have included them now.
MINOR COMMENTS:
5.Abstract: Please correct inconsistent capitalisation of common names.
I assume you are referring to the spelling of Silver fir – which should be silver fir. Thank
you for pointing it out. Just in case you are referring to the fact that some of the names
are in capitals and others not – this is intentional – as the correct spelling varies – e.g.
when a country name is involved as in Swiss stone pine – then Swiss needs to be
capitalized.
6.CONTEXT - I think the context should give brief 'context' of the data type presented
in relation to other datasets. There are clear differences compared to species and plot
level measurements of tree traits and cover etc. but it could be useful for a potential
user to get a feel for this here given there are now a number of databases. What other
available datasets include comparable individual tree data? There will be a number for
dbh at least but the value of the gentree dataset seems to lie in the depth of other
information collected and compiled for each tree, whereas other forest datasets focus
more on good distribution/population data for stands in height, dbh, mortality etc. of
many trees - so please make this point of difference clear here (individual versus stand
level data) if that is the correct focus. What is different about the dataset and how does
it fit with others?
We appreciate the need to give some background on other available
datasets/databases. We have added this paragraph starting in line 283:
“We investigated the extent to which other datasets comparable to the data presented
here exist by screening our twelve species in the TRY Plant Trait Data Base, the
ITDRB, and the biomass and allometry data base for woody plants (BAAD). While this
is a systematic approach, it leaves out a large number of tree species and therefore we
cannot claim to have a comprehensive overview of the existing data. However, all
three databases are large collections that include at least some of the tree
measurements we present. Even though these are tremendous resources, the major
difference is that based on their nature as collecting points of numerous independent
datasets, there is no coherent sampling scheme in these collections as such, meaning
that the number of trees per site, the way of tree selection, measured phenotypes, and
provided environmental information vary greatly and therefore do not allow for coherent
comparative analyses such as those of the GenTree Platform. For example, BAAD
reports DBH data for only four of the species presented here, namely Betula pendula
with three populations, Fagus sylvatica with two populations, Picea abies with four
populations, and Pinus sylvestris with ten populations. In the larger TRY database, all
of our species are represented, but the variability of sampling schemes is much more
heterogenous in relation to traits, number of populations per species, and metadata.
For example, DBH measurements are being reported 232 times from a total of 12
Betula pendula populations. Of these the vast majority of the 170 measurements are
from one population while from many other populations only one or up to five
measurements are reported. Also, the measurements stem from five different original
studies and thus having very different levels of additional information. We conclude that
the core value of our reported data lies in the coherent sampling design and yet large
number of sampled populations and individuals per species.”
7.First sentence reads as though climate and land use changes will only have a future
and not a present-day impact.
Changed. It now states starting in line 235:
“The impacts of climate change and land-use change on forests are already severe, as
observed, for example, following the extreme summer drought of 2018 that triggered a
massive increase in mortality in Central European forests1. Furthermore, changes are
expected to be acute in the future,”
8.re:'In the light of these changes, species and forest ecosystem resilience will depend
on the extent and structure of genetic variation and adaptive potential.' What about
physiological resilience/acclimation at individual level as well as dispersal?
Changed. The sentence now states starting in line 244:
“In the light of these changes, species and forest ecosystem resilience will depend on
the extent and structure of phenotypic plasticity, genetic variation and adaptive
potential, as well as dispersal ability.”
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9.re:'extensive gene flow' Could extensive gene flow not work against local adaptation?
It does for sure. The term “extensive gene flow” was misplaced in the flow of the
sentence. It now reads starting in line 248:
“In Europe, where most tree populations have established following post-glacial
recolonization, such patterns of local adaptation must have developed rapidly and
despite long generation time and extensive gene flow , a process enabled by high
levels of within-population plasticity, genetic and epigenetic variation, and large
population sizes .”
Thank you for pointing it out!
10.METHODS - 'Growth' traits are only mentioned in the title - can you define or refer
to this phrase here? It is only called 'tree phenotypes' here. Growth could equally be
structural or some other word - from the title I was expecting traits relating to growth
rate or mode.
We exchanged the term tree phenotype with growth traits in line 389, as essentially all
our tree level phenotypes can be regarded as growth traits.
11.Vegetation cover is estimated visually in coarse % categories. Is a proportion of that
estimate is made up by the subject tree, or does that cover estimate exclude the tree
itself? Does it include canopy/shrub/ground layers?
It only included ground vegetation – not the tree cover itself. We have now made this
clear by adding “without tree cover” in the following sentence in line 377:
“Surrounding each target tree, slope, vegetation cover (without tree cover), and stone
content were assessed in a 10 m x 10 m plot.”
12.re:'show no signs of significant damage due to pests and diseases or generally low
vigor' what is the justification for this? Can't stress/pest damage be a part of the trees'
natural state in a given environment? e.g., how would this affect future repeat sampling
of these permanently marked trees if, as you say, climate and land-use changes are
expected to significantly impact tree regeneration, growth and health? Or how would
one go about sampling additional sites with your method if there were no healthy trees
remaining?
You are of course right, that stress/pest damage are part of the trees natural states and
could even be extremely interesting in association studies. However, given that each of
such states would be additional “treatments” – our number of repeats on the single tree
level would just not be sufficient to adequately analyze this. For this reason, we
decided to choose only “normal” “healthy” trees.
13.Regeneration: why are seedlings not counted in the plot but scored categorically? Is
it to save time?
Yes. Unfortunately – given that the field campaigns were very time and resource
consuming we had to make some tough choices. This was one of them.
14.Climate: while CHELSA is a suitable dataset it isn't especially high resolution by
today's standards - it is highly likely, for example, that gridded values extracted at the
location of individual trees within a population/site will come from the same grid cell on
a climate layer. Obviously, truly individual data would be in the realm of microclimatic
measurement, which is not in the scope of this dataset (perhaps a consideration for
future repeat sampling?) but is expected based on the abstract and introduction.
Needs some re-wording to be clear that this is an extraction/compilation exercise rather
than data generation per se, i.e., you are making use of high-resolution products that
are now available, and packing that data with your own.
We agree with the comments by the reviewer that CHELSA by itself is not capturing
microclimatic conditions and indeed, as indicated in another reply, there is already at
least one follow-up project that will utilize some of the sites and will install beside other
climate sensors. That said, our extraction method using bilinear interpolation accounts
for the surrounding conditions of each tree. We have complemented the original text in
the abstract in line 216:
“…and environmental modeling data extracted by using bilinear interpolation
accounting for surrounding conditions of each tree (precipitation, temperature,
insolation, drought indices) were obtained from trees in 194 sites covering the species’
geographic ranges and reflecting local environmental gradients.”
Also we included this information in the Material and Methods section starting in line
470:
“We extracted all modeled environmental values for each individually geo-referenced
tree using the extract function of the R package RASTER (Hijmans and van Etten
2016). The surrounding conditions (i.e. adjacent pixels) of each individual tree were
incorporated by the bilinear interpolation method when extracting the data.”
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15.Figure 1. Perhaps self-evident, but there is no key - could you at least refer to sites
(points) and distributions (dark green) or something in the caption? A useful and clear
figure.
Thank you for pointing this out. We have rephrased the figure capture starting in line
501:
“Sampling sites (black dots) and distributions of the twelve selected tree species (dark
green shading) for in-situ phenotype measurements. Distribution maps are based on a
comprehensive high-resolution tree occurrence dataset from the European Union.”
16.Figures 2&3 are very useful information for re-use, thank you.
Thank you!
17.Data: There isn't an obvious reason why these data can't be presented in a single
spreadsheet/file instead of three (metadata, site data and extracted environmental
data) given they are in xls format (i.e., tabs for metadata) and the data tables both have
fields per individual tree. Wouldn't that make it easier to access/store and use? But
perhaps data modules are treated separately because there are many more available
from other gentree nodes?
Indeed, our rationale is the inter-usability with other GenTree data and products, which
is why we would like to retain the structure as is.
18.Unless I have missed it, appears not to have a field referring to survey
number/ID/date etc, which means the structure will have to be changed as soon as
repeat measures are included. Date/year should be a basic field in any case so that
data can be matched to climate seasons/trends over time. The time of sampling
appears to be excluded.
See comment above, we have now included this information.
19.Do you mention the open access CC0 licence anywhere in the paper (it appears in
the linked figshare dataset)? Users will want to know if it is freely available as some
such datasets require permission from the data owners.
Thank you for this note. The sentence now reads in line 482:
“These data files are available at figshare data repository open access under a CC0
license. (https://figshare.com/s/4d57474fd63864a6dfd8).”
Reviewer #2:
1) The manuscript present a relevant dataset for forest scientists. The dataset is broad
and valuable. The manuscript is clear and it is well structured and written. Data are
stored in figshare where the authors stated that 4 different files are included. However
only three files are in the figshare site (https://figshare.com/s/4d57474fd63864a6dfd8)
this point should clarify in the manuscript. Additionally , although it is indicated that 4
csv files are available in the repository (https://figshare.com/s/4d57474fd63864a6dfd8)
only 3 files are availables and only one it is in csv (the otaher two are xlsx files) I
suggest to complete the 4 files and use csv format for all of them.
The reviewer is right in relation to figshare. This was a confusion on our side, since for
GigaScience we had to provide all data in csv files to their ftp server, we switched
numbers. On the ftp server the env data is in 4 csv files. The way we present the data
on figshare is only three files and it is the correct number of files in fact. We thus would
like to keep them as they are there with the inclusion of sampling date though.

MINOR COMMENTS
In Methods (competition index at tree level)
1) I would suggest to reorder the author recognition by writing Lorimet et al and
Canham et al (and not the reverse as is in the manuscript) because Lorimer et al paper
is  previous to the Lorimer et al one.
We agree and have changed the order in lines 360 following.
2) when authors note that 'each stem larger than 15 cm..' must be noted that this value
is for dbh
Done. We have included the term DBH in line 375.
In Methods (regeneration
1) When talking about 'paternity', should maternity be written instead?
We agree and have changed it accordingly in line 387.
In Methods (tree phenotypes)
1) at the end of DBH (cm) indicate that average is used only when authors dealed with
multistem trees.
There are two mentions of average in the DBH section. The first refers to the method
when using a caliper. There two perpendicular measurements were made and then the
average of the two was taken. We have now included this specification there in line
392:
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“DBH was measured at a stem height of 1.3 m using either a caliper by measuring two
perpendicular diameters and subsequently taking the average of these two
measurements or by measuring the circumference of the tree using a tape and
computing the diameter from that value.”
In the second sentence, the average was recorded “if a tree had more than one trunk”.
We think that this usage of average should be clear.
2) In the Heigh section, a clarification about slope correction method used when heigh
measurements is needed
We have added the following text in line 400:
“To forego errors introduced by measuring height on sloping ground, height
measurements on slopes were conducted from the same elevation as the tree’s base
by approaching the tree sideways. Where this was not possible, a slope correction
factor was used.”

3) References - Please check this section some of the referencies are not complete (ie,
# 4, 16, 29,...)
We have checked the references and corrected them where necessary. That said, we
believe that the specifically mentioned reference #4 was cited correctly according the
journals requirements.

Additional Information:

Question Response

Are you submitting this manuscript to a
special series or article collection?

No

Experimental design and statistics

Full details of the experimental design and
statistical methods used should be given
in the Methods section, as detailed in our
Minimum Standards Reporting Checklist.
Information essential to interpreting the
data presented should be made available
in the figure legends.

Have you included all the information
requested in your manuscript?

Yes

Resources

A description of all resources used,
including antibodies, cell lines, animals
and software tools, with enough
information to allow them to be uniquely
identified, should be included in the
Methods section. Authors are strongly
encouraged to cite Research Resource
Identifiers (RRIDs) for antibodies, model
organisms and tools, where possible.

Have you included the information

Yes

Powered by Editorial Manager® and ProduXion Manager® from Aries Systems Corporation

https://academic.oup.com/gigascience/pages/Minimum_Standards_of_Reporting_Checklist
https://scicrunch.org/resources
https://scicrunch.org/resources


requested as detailed in our Minimum
Standards Reporting Checklist?

Availability of data and materials

All datasets and code on which the
conclusions of the paper rely must be
either included in your submission or
deposited in publicly available repositories
(where available and ethically
appropriate), referencing such data using
a unique identifier in the references and in
the “Availability of Data and Materials”
section of your manuscript.

Have you have met the above
requirement as detailed in our Minimum
Standards Reporting Checklist?

Yes
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Abstract 199 

Background: 200 

Progress in the field of evolutionary forest ecology has been hampered by the huge 201 

challenge of phenotyping trees across their ranges in their natural environments, and the 202 

limitation in high-resolution environmental information. 203 

Findings: 204 

The GenTree Platform contains phenotypic and environmental data from 4,959 trees from 205 

twelve ecologically and economically important European forest tree species: Abies alba 206 

Mill. (silver fir), Betula pendula Roth. (silver birch), Fagus sylvatica L. (European beech), 207 

Picea abies (L.) H. Karst (Norway spruce), Pinus cembra L. (Swiss stone pine), Pinus 208 

halepensis Mill. (Aleppo pine), Pinus nigra Arnold (European black pine), Pinus pinaster 209 

Aiton (maritime pine), Pinus sylvestris L. (Scots pine), Populus nigra L. (European black 210 

poplar), Taxus baccata L. (English yew), and Quercus petraea (Matt.) Liebl. (sessile oak). 211 

Phenotypic (height, diameter at breast height, crown-size, bark-thickness, biomass, 212 

straightness, forking, branch angle, fructification), regeneration, environmental in-situ 213 

measurements (soil depth, vegetation cover, competition indices), and environmental 214 

modeling data extracted by using bilinear interpolation accounting for surrounding conditions 215 

of each tree (precipitation, temperature, insolation, drought indices) were obtained from trees 216 

in 194 sites covering the species’ geographic ranges and reflecting local environmental 217 

gradients. 218 

Conclusion: 219 

The GenTree Platform is a new resource for investigating ecological and evolutionary 220 

processes in forest trees. The coherent phenotyping and environmental characterization 221 

across 12 species in their European ranges allows for a wide range of analyses from forest 222 

ecologists, conservationists and macro-ecologists. In addition, the data here presented can 223 

be linked to the GenTree Dendroecological collection, the GenTree Leaf Trait collection, and 224 

the GenTree Genomic collection presented elsewhere, that together build the largest 225 

evolutionary forest ecology data collection available. 226 



 227 

Measurements vegetation cover • rock cover • soil depth • 
competition index • regeneration • diameter at breast 
height • height • crown size • bark thickness • 
number of fruits • stem straightness • branch angle • 
forking index 

Technology Type(s) bark gauges • calculations • caliper • clinometer • 
GPS device • increment corer • laser distance 
measurement • telescopic measuring pole 

Factor Type(s) tree species 

Sample Characteristic Organism Abies alba • Betula pendula • Fagus sylvatica • 
Picea abies • Pinus cembra • Pinus halepensis • 
Pinus nigra • Pinus pinaster • Pinus sylvestris • 
Populus nigra • Taxus baccata • Quercus petraea 

Sample Characteristic Location Europe 

Machine-accessible metadata file describing the reported data: 228 

Keywords 229 

Regeneration, DBH, height, crown-size, bark-thickness, fruit-number, stem-straightness, 230 

branch-angle, forking-index, soil-depth 231 

Context 232 

The impacts of climate change and land-use change on forests are already severe, as 233 

observed, for example, following the extreme summer drought of 2018 that triggered a 234 

massive increase in mortality in Central European forests1. Furthermore, changes are 235 

expected to be acute in the future, altering distribution ranges and ecosystem functioning, as 236 

well as the interactions among species 2. Forecasts indicate that near-surface temperature 237 

will shift poleward at mean rates of 80-430 m yr-1 for temperate forests during the 21st 238 

century 3. This translates into northward shifts of trees’ bioclimatic envelopes from 300 to 239 

800 km within one century 3. More importantly, the frequency and intensity of drought 240 

events, heat waves, forest fires and pest outbreaks 4 are expected to increase.  241 

In the light of these changes, species and forest ecosystem resilience will depend on the 242 

extent and structure of phenotypic plasticity, genetic variation and adaptive potential, as well 243 



as dispersal ability. From results of extensive networks of field experiments (provenance 244 

trials), it has long been shown that tree species are locally adapted at multiple spatial scales. 245 

In Europe, where most tree populations have established following post-glacial 246 

recolonization, such patterns of local adaptation must have developed rapidly and despite 247 

long generation time and extensive gene flow 5, a process enabled by high levels of within-248 

population plasticity, genetic and epigenetic variation, and large population sizes 6. Recent 249 

work has shown that genetic variation for stress response may be strongly structured along 250 

environmental gradients, such as water availability 7, temperature 8, or photoperiod 9. 251 

However, the spatial patterns of current adaptation in particular phenotypic traits are only 252 

partly informative regarding the potential for future adaptation under a changing climate. To 253 

advance our understanding of the adaptive potential of trees, it is crucial to evaluate multiple 254 

traits in parallel to be able to model their putative response to new environmental conditions. 255 

Recently, substantial effort has been made to identify specific genes and gene combinations 256 

that have undergone selection, by associating mutations at candidate loci with phenotypes 257 

related to stress events 10,11 or with environmental variables 12. This latter example by 258 

Yeaman and co-workers 12 is one of the first association studies in forest tree species on a 259 

large genomic scale and the first to investigate convergent local adaptation in distantly 260 

related tree species. However, progress in this field has been hampered by limited genomic 261 

resources, the lack of small-scale, individual tree-level environmental information 13, and the 262 

huge challenge of phenotyping trees in their natural environments 14,15. 263 

The GenTree Platform aims to address these challenges by providing individual level, high-264 

resolution phenotypic and environmental data for a set of up to 20 sampling sites for each of 265 

twelve ecologically and economically important forest tree species across Europe. For a 266 

subset of seven species (B. pendula, F. sylvatica, P. abies, P. pinaster, P. sylvestris, 267 

Populus nigra, and Q.petraea), the sampling of sites was carried out in pairs, i.e. contained 268 



two stands that were close enough to be connected by gene flow but situated in contrasting 269 

environments. 270 

The sampling design described here was used for collecting phenotypic traits and ecological 271 

data. In addition, tree ring and wood density measurements for the same trees were 272 

assessed 16, and datasets on leaf traits, including specific leaf area (SLA) and isotopic 273 

content 17, and high-density single nucleotide polymorphism (SNP) data for each tree, were 274 

established, that will be published in GeneBank. All data and metadata information are  275 

gathered in the GnpIS repository 276 

(https://urgi.versailles.inra.fr/ephesis/ephesis/viewer.do#dataResults/trialSetIds=27) which 277 

makes updates possible18. 278 

We investigated the extent to which other datasets comparable to the data presented here 279 

exist by screening our twelve species in the TRY Plant Trait Data Base, the ITDRB, and the 280 

biomass and allometry data base for woody plants (BAAD). While this is a systematic 281 

approach, it leaves out a large number of tree species and therefore we cannot claim to 282 

have a comprehensive overview of the existing data. However, all three databases are large 283 

collections that include at least some of the tree measurements we present. Even though 284 

these are tremendous resources, the major difference is that based on their nature as 285 

collecting points of numerous independent datasets, there is no coherent sampling scheme 286 

in these collections as such, meaning that the number of trees per site, the way of tree 287 

selection, measured phenotypes, and provided environmental information vary greatly and 288 

therefore do not allow for coherent comparative analyses such as those of the GenTree 289 

Platform. For example, BAAD reports DBH data for only four of the species presented here, 290 

namely Betula pendula with three populations, Fagus sylvatica with two populations, Picea 291 

abies with four populations, and Pinus sylvestris with ten populations. In the larger TRY 292 

database, all of our species are represented, but the variability of sampling schemes is much 293 

more heterogenous in relation to traits, number of populations per species, and metadata. 294 



For example, DBH measurements are being reported 232 times from a total of 12 Betula 295 

pendula populations. Of these the vast majority of the 170 measurements are from one 296 

population while from many other populations only one or up to five measurements are 297 

reported. Also, the measurements stem from five different original studies and thus having 298 

very different levels of additional information. We conclude that the core value of our 299 

reported data lies in the coherent sampling design and yet large number of sampled 300 

populations and individuals per species. 301 

Methods 302 

All recorded parameters are listed in Table 1. 303 

Sampling strategy 304 

To optimize the sampling design for genome scans and association studies, we followed the 305 

recent theoretical work by Lotterhos and Whitlock 19,20, which indicates that a paired 306 

sampling design has more power to detect the genomic signatures of local adaptation. Using 307 

this framework, populations from across the natural range of a species are sampled in pairs, 308 

with the two sites in each pair situated geographically close enough to be genetically similar 309 

at neutral genes due to a common evolutionary history and ongoing gene flow, but in distinct 310 

selective niches such that the local fitness optimum differs between the two sites. This 311 

sampling confers more power to detect evidence of selection in the genome through either 312 

association with environmental or phenotypic variables or the detection of outliers (e.g. for 313 

genetic differentiation, FST) (ibid.). Trees are very amenable to a pairwise approach since 314 

they are known to be locally adapted, often at fine spatial scales 21,22 and irrespective of 315 

gene flow distances 6. This strategy was followed for a subset of seven species (see above) 316 

for which genomic resources were available (i.e. full or draft genome). 317 

Such local niche contrasts are neither easy to identify nor readily available when 318 

environments are very homogenous. Therefore, a second principle of the sampling design 319 



was to cover a large part of each species’ natural geographic range (Fig. 1) and 320 

environmental space (Fig. 2) to capture selective niche variation. Finally, sites with a history 321 

of intensive management or any other intense and obvious anthropogenic or natural 322 

disturbances were avoided. This strategy was followed for all the 12 species. 323 

Selection of trees on sites 324 

A minimum of 25 trees were sampled per site to capture the natural phenotypic and genetic 325 

variability. Trees had to be mature but not senescent, dominant or codominant, and had to 326 

show no signs of significant damage due to pests and diseases or generally low vigor. 327 

Sampled trees were at least 30 meters apart and, where possible, were chosen along 328 

several parallel linear transects across each site, typically resulting in 2-4 transects per 329 

sampling site to keep the overall sampling area below 3 hectares. 330 

Site and tree metadata 331 

Sites were labeled by a two-letter country code (ISO 3166-1 alpha-2) followed by a two-letter 332 

species code and a two-digit site number (Table 1). Individual tree labels added another two-333 

digit tree number. Every tree was permanently labeled so that future studies can resample 334 

subsets or the entire GenTree collection for gaining time-series data of individual traits or to 335 

add new phenotypes to the analyses. Be aware, that permission of the respective 336 

landowners must be obtained prior to sampling. Handheld GPS devices were used to record 337 

the position of each individual tree. The precision of GPS measurements in forests is 338 

notoriously challenging: regular commercial devices achieve an accuracy of about 8-15 m 339 

with good satellite coverage. Given that trees were selected with a minimum distance of 30 340 

m this accuracy was sufficient for the correct positioning of trees relative to each other. An 341 

overall population position was defined by taking the mean value across all the individual 342 

tree measurements. Coordinates were in decimal degrees with 4 decimal units to reflect the 343 

general measurement accuracy (~11.1 m) and were stored in the WGS 84 reference 344 

system. GPS devices were also used to record the tree’s elevation, either directly or through 345 



post-hoc positioning in digital elevation models. The local aspect at the site of the tree was 346 

measured by compass in five-degree steps in the direction of the steepest slope. 347 

The Metadata for each site consists of an ID code (see above), sampling date, location 348 

(GPS coordinates, see above) and elevation in meters above sea level (m a.s.l). Each stand 349 

was also characterized as being monospecific or mixed (in the latter case the most common 350 

co-occurring species was noted), stand structure was noted as single or multiple layered, 351 

and the age distribution as even or uneven (categorical variables). 352 

Competition index at tree level 353 

Competition indices were calculated following Canham et al. 23 and Lorimer et al. 24. 354 

Specifically, the first index following Lorimer 24 was calculated as 𝑁𝐶𝐼 = ∑ (5
𝑖=1

𝐷𝐵𝐻𝑗
𝐷𝐵𝐻𝑖

⁄ )/𝑑𝑖𝑠𝑡𝑖 355 

that follows the same notation as above, and where DBH is the DBH of the subject trees j 356 

and i. 357 

Second, the distance-dependent competition index (NCI) following Canham et al. 23 was 358 

computed as 𝑁𝐶𝐼 = ∑ (5
𝑖=1

𝐷𝐵𝐻𝑖
𝑑𝑖𝑠𝑡𝑖

⁄ ) where DBHi is the diameter at breast height of 359 

competitor tree i, and disti is the distance between the subject tree and competitor tree i. 360 

This index assumes that the net effects of neighboring trees vary as a direct function of the 361 

size of the neighbors and as an inverse function of the distance. For this purpose, the 362 

distance to the five nearest neighbors of each target tree was measured and their respective 363 

diameter at breast height was measured. 364 

Moreover, it was noted whether competitor trees were conspecific to the target tree or not. 365 

Each multi-stemmed tree was considered as a single competitor where each stem larger 366 

than 15 cm DBH was measured and added to the sum of means. 367 

Environmental characteristics within subplots around each tree 368 

Surrounding each target tree, slope, vegetation cover (without tree cover), and stone content 369 



were assessed in a 10 m x 10 m plot. The slope was assessed using a clinometer. 370 

Vegetation and rock cover were estimated in the classes <5%, 5-20%, 20-40%, 40-60%, 60-371 

80%, 80-95%. Soil depth was estimated at three random points in the quadrat to a maximum 372 

of 60 cm with a pike and was averaged across these three values. 373 

Regeneration 374 

In the same 10 m x 10 m plots, natural regeneration of the target species was assessed 375 

according to the following four classes: absent (no recruit visible), scattered (few/scattered 376 

individuals), grouped (presence of scattered groups within the plot), and abundant (regularly 377 

spread all over the plot) and is indicated in the data base with values from 1-4. As this 378 

method cannot resolve maternity, the results indicate realized fecundity at the stand level. 379 

Growth traits 380 

DBH (cm) 381 

DBH was measured at a stem height of 1.3 m using either a caliper by measuring two 382 

perpendicular diameters and subsequently taking the average of these two measurements 383 

or by measuring the circumference of the tree using a tape and computing the diameter from 384 

that value. Each measurement was performed to the nearest 0.1 cm. If a tree had more than 385 

one trunk, all of them were measured and the average was recorded. 386 

Height (m) 387 

Height from ground to the top of the crown was measured using a hypsometer (Nikon 388 

forestry Pro Laser), a laser vertex (Haglof Vertex III, Langsele, Sweden) or a Laser Range 389 

Meter (Bosch GLM 50 C, Leinfelden-Echterdingen, Germany). For short trees a telescopic 390 

measuring pole was used. Height was noted to the nearest 0.1 m. To forego errors 391 

introduced by measuring height on sloping ground, height measurements on slopes were 392 

conducted from the same elevation as the tree’s base by approaching the tree sideways. 393 

Where this was not possible, a slope correction factor was used. 394 



Crown size (m²) 395 

Crown size was measured as the circular and ellipsoid plane area of the crown. For this we 396 

measured two perpendicular crown diameters (canopy 1 and 2) by using a measurement 397 

tape, with the first measurement being made along the longest axis of the crown, from one 398 

edge to the other, and by visually projecting the crown margin onto the ground to the nearest 399 

decimeter. For the ellipse area we calculated (
𝑑𝑖

2⁄ ) ∗ (
𝑑𝑗

2
⁄ ) ∗ 𝜋 and for the circular area 400 

(𝑑𝑖+𝑑𝑗)/2*𝜋. 401 

Bark thickness (mm) 402 

For measuring bark thickness, we used bark gauges (Haglof Barktax) or a tape after 403 

extracting the bark with a small caliper (if bark could be detached without tree damage) or 404 

increment borers (Haglof increment borer) in case of strong and thick bark. Five 405 

measurements were taken for each tree at breast height and the average was calculated. 406 

For tree species with a clear dichotomy of bark thickness (e.g. old Populus nigra, T. 407 

baccata), we included at least two measurements from the thinner and thicker bark areas 408 

each. 409 

Number of fruits (units) 410 

In conifers, cones were counted by providing the average of three rounds of counting, made 411 

by an observer on the ground using binoculars. Only mature (brown) and closed cones were 412 

counted, i.e., those containing seeds, and not immature (green) or open cones, whose 413 

seeds had already been dispersed (open cones often stay on the branch for several years 414 

after seeds are dispersed). In broadleaves, the number of fruits was counted for 30 seconds, 415 

repeating the procedure three times to then average the three counts. 416 

In case of species with very small fruits that are hard to see individually and in locations with 417 

a very limited view to the canopy, each tree was assigned to one of five categories, namely 0 418 

(no fruits), 1 (a few fruits in a small section of the crown), 2 (a few fruits in two or more 419 



sections of the crown), 3 (a lot of fruits in a small section of the crown), and 4 (a lot of fruits 420 

in two or more sections of the crown). 421 

Straightness 422 

Straightness of the stem was classified according to five levels: (1) No straight stem, (2) 423 

moderate or strong bends, (3) slight to moderate bend in different directions, (4) fairly 424 

straight (in one direction slightly crooked), (5) absolutely straight. This was performed on the 425 

lower 15 m of the tree beginning from the ground with the crown not taken into account. In 426 

the case of forked stems, only the trunk below the deepest forking point was evaluated. 427 

Branch angle 428 

Branch angle was classified at two successive whorls according to a five-scale scheme in 429 

conifers with (1) <23°, (2) 23-45°, (3) 45-67°, (4) 67°-90°, (5) > 90°, and a four-scale scheme 430 

in broadleaves omitting the >90° class. In black poplar, only the top two meters of the crown 431 

were considered. 432 

Forking index 433 

The branching of a tree in two (fork) or more (ramiform) equally thick and long stems was 434 

assessed with a forking index. The index took into account two parameters. First a score for 435 

the relative position of the fork: (4) no forking, (3) forking in the upper third of the tree, (2) 436 

forking in the middle third of the tree, (1) forking in the lower third of the tree; and second the 437 

number of axes (stems). The score of the relative position was then multiplied by ten and 438 

divided by the number of axes. 439 

Modelled environmental data extracted for GenTree sites 440 

Topography, soil, and climate data were compiled to characterize environmental conditions 441 

in each GenTree sampling site as follows. 442 



Topography 443 

We used the European digital elevation model to describe topographic conditions at 25 m 444 

spatial resolution with a vertical accuracy of about ± 7 meters (EU-DEM v. 1.1 from the 445 

Copernicus program; https://land.copernicus.eu/). We derived 14 variables (Table 2) based 446 

on biological hypotheses and their informative power at the local scale 25. We calculated 447 

morphometric, hydrologic, and radiation grids for each GenTree site and visually inspected 448 

data integrity using SAGA 6.2 26 (details in Table 2). 449 

Soil 450 

We collected available data on water capacity at seven soil depths using SoilGrids250m 27. 451 

We estimated Pearson’s correlation coefficients, r, between soil layers and then averaged 452 

the four first superficial (0, 5, 15, and 30 cm) and the three deeper (60, 100, and 200 cm) 453 

layers that were highly correlated, respectively. 454 

Climate 455 

We extracted climate data with high spatial resolution (30 arcsec) using CHELSA v. 1.2 28. 456 

CHELSA is based on a quasi-mechanistic statistical downscaling global reanalysis and 457 

global circulation model that, in particular, reliably interpolates the amount of precipitation 458 

using an orographic rainfall and wind effect. The dataset consisted of 48 climatic, 19 459 

bioclimatic, four drought- and two frost-related variables for the reference period 1979-2013 460 

(Table 2; http://chelsa-climate.org/bioclim/). We extracted all modeled environmental values 461 

for each individually geo-referenced tree using the extract function of the R package 462 

RASTER (Hijmans and van Etten 201629). The surrounding conditions (i.e. adjacent pixels) 463 

of each individual tree were incorporated by the bilinear interpolation method when 464 

extracting the data. 465 

https://land.copernicus.eu/
http://chelsa-climate.org/bioclim/


Data Records 466 

The data presented are structured in four independent csv files that can be merged using the 467 

site identifier (m04.site.id) or tree identifier (m06.tree.id). The same codes can be used to 468 

merge additional data namely from the GenTree Dendroecological Collection 16, the 469 

GenTree Leaf Trait Collection, and the GenTree Genomic Collection (personal 470 

communication). The first file contains the metadata descriptions, the second the individual 471 

phenotypic traits, the third the environmental data, and the fourth the modelled 472 

environmental data. These data files are available at figshare data repository open access 473 

under a CC0 license (https://figshare.com/s/4d57474fd63864a6dfd8). All the data are 474 

indexed in Table 2. 475 

Table 1 Variables names, explanations, and specifications measured for all 4,959 trees and 476 

all 194 GenTree sites. 477 

Variable name Variable explanation Specification 

GenTree Platform metadata 

m01.spec Species abbreviations Abies Alba [AA], Betula pendula [BP], Fagus sylvatica [FS], 
Picea abies [PA], Pinus cembra [PC], Pinus halepensis [PH], 
Pinus nigra [PN], Populus nigra [PO], Pinus pinaster [PP], Pinus 
sylvestris [PS], Quercus petraea [QP], Taxus baccata [TB] 

m02.country Country abbreviations Isocode 6133-2; Austria [AT], Switzerland [CH], Germany [DE], 
Spain [ES], Finland [FI], France [FR], Great Britain [GB], Greece 
[GR], Italy [IT], Lithuania [LT], Norway [NO], Sweden [SE] 

m03.site.num Site numbers Running numbers of sites per species 01-24 

m04.site.id Complete site-ID per species Merger of m01-m03 

m05.tree.num Tree numbers  Running numbers within sites 01-25 

m06.tree.id Complete tree ID Merger of m01-m03, m05 

m07.trial.name Site name  

m08.lat Latitude Decimal degrees, WGS84 

m09.lon Longitude Decimal degrees, WGS84 

GenTree Platform phenotypes  

p01.height Height Tree height, m 

p02.dbh DBH Diameter at breast height, cm 

p03.bark Bark thickness mean Mean value of bark thickness, cm 

p04.trunk Trunk straightness/flexuosity 5: absolutely straight, 4: fairly straight (in one direction slightly 
crooked), 3: slight to moderate bend in different directions, 2: 
moderate or strong bends, 1: no straight stem 

p05.branch Branch angle 1: <23° (steep), 2: 23° - 45°, 3: 45º-67º, 4: 67º-90º (plain), 5: 
>90º 

p06.fork Forking index 1: fork at the lower third of tree height, 2: fork at middle third, 3: 
fork at upper third, 4: no fork – multiplied by 10 and then divided 
by the number of stems 

p07.canopy.1 Canopy projection REP 1 Crown diameter projection, m 

p08.canopy.2 Canopy projection REP 2 Crown diameter projection, m 

p09.crown.ellipse Crown ellipse Area of an ellipse (d1/2)*(d2/2)*π, m² 

p10.crown.round Crown size As some only have one diameter, round areas with the mean 
diameter ((D1+D2/2)/2)2*π, m² 

p11.regeneration Natural regeneration 1: absent, 2: scattered, 3: groups, 4: abundant 

p12.fruit.mean Fruit/cone number Number of fruits. 

p13.basal.area   

https://figshare.com/s/4d57474fd63864a6dfd8


GenTree Platform in-situ environmental measurements 

e01.plant.cover Total plant cover 1: none, 2: little (5-20%), 3: low (20-40%), 4: medium (40-60%), 
5: high (60-80%), 6: very high (80-95%), 7: full cover (>95%) 

e02.comp.index.a Competition index A CI assessed following Canham et al 2004, and multi-stems as 
the sum 

e03.comp.index.b Competition index B CI assessed following Canham et al 2004, and multi-stems 
assessing the sum of basal areas and then the DBH 

e04.comp.index.c Competition index C CI assessed following Lorimer 1983, and multi-stems as the 
sum 

e05.comp.index.d Competition index D CI assessed following Lorimer 1983, multi-stems assessing the 
sum of basal areas and then the DBH 

e06.status  Dominant, co-dominant 

e07.elevation Elevation of the tree Meters above sea level 

e08.slope Slope at the tree level Slope in degrees 

e09.aspect Aspect at the tree level 0-360° 

e10.soil.depth Mean soil depth Mean of 3 measures (measurement to a max. depth of 60 cm 

e11.stone.content Mean stone content Mean of 3 measures (1: none, 2: little (5-20%), 3: low (20-40%), 
4: medium (40-60%), 5: high (60-80%), 6: very high (80-95%), 7: 
full cover (>95%) 

e12.rock.cover Total rock cover 1: none, 2: little (5-20%), 3: low (20-40%), 4: medium (40-60%), 
5: high (60-80%), 6: very high (80-95%), 7: full cover (>95%) 

 478 

  479 



Table 2 Environmental variable names, explanations, and specifications modellled for all 480 

4959 trees and 194 GenTree sites. 481 

Variable name Variable explanation Specification 

GenTree Platform modelled environmental parameters 

sample Sample identification unit: none; resolution [m]: none 

country Country code unit: none; resolution [m]: none 

countryspecies Country and species code unit: none; resolution [m]: none 

species Species code unit: none; resolution [m]: none 

population Population identification unit: none; resolution [m]: none 

latwgs84 Latitude in WGS84 unit: degree; resolution [m]: 25 

lonwgs84 Longitude in WGS84 unit: degree; resolution [m]: 25 

latetrs89 Latitude in ETRS89 unit: degree; resolution [m]: 25 

lonetrs89 Longitude in ETRS89 unit: degree; resolution [m]: 25 

t01alt Altitude unit: m; resolution [m]: 25 

t02slp Slope unit: degree; resolution [m]: 25 

t03asp Eastness unit: degree; resolution [m]: 25 

t04vcu Profile curvature unit: degree/m; resolution [m]: 25 

t05hcu Horizontal curvature unit: degree/m; resolution [m]: 25 

t06ddg Downslope distance gradient unit: degree; resolution [m]: 25 

t07mpi Morphometric protection index unit: none; resolution [m]: 25 

t08tpi Topographic position index unit: none; resolution [m]: 25 

t09vrm Vector ruggedness measure unit: none; resolution [m]: 25 

t10twi Topographic wetness index unit: none; resolution [m]: 25 

t11svf Sky-view factor unit: none; resolution [m]: 25 

t12sdir Potential direct solar radiation unit: kJ/m2; resolution [m]: 25 

t13sdif Potential diffuse solar radiation unit: kJ/m2; resolution [m]: 25 

t14stot Potential total solar radiation unit: kJ/m2; resolution [m]: 25 

awc15 Available water capacity (0-30cm) unit: %; resolution [m]: 250 

awc140 Available water capacity (60-200cm) unit: %; resolution [m]: 250 

bio01 Yearly mean temperature unit: °C/10; resolution [m]: 1000 

bio02 Mean diurnal range unit: °C/10; resolution [m]: 1000 

bio03 Isothermality unit: °C/10; resolution [m]: 1000 

bio04 Temperature seasonality unit: °C/10; resolution [m]: 1000 

bio05 Max temperature of warmest month unit: °C/10; resolution [m]: 1000 

bio06 Min temperature of coldest month unit: °C/10; resolution [m]: 1000 

bio07 Temperature annual range unit: °C/10; resolution [m]: 1000 

bio08 Mean temperature of wettest quarter unit: °C/10; resolution [m]: 1000 

bio09 Mean temperature of driest quarter unit: °C/10; resolution [m]: 1000 

bio10 Mean temperature of warmest quarter unit: °C/10; resolution [m]: 1000 

bio11 Mean temperature of coldest quarter unit: °C/10; resolution [m]: 1000 

bio12 Yearly precipitation sum unit: kg m-2; resolution [m]: 1000 

bio13 Precipitation of wettest month unit: kg m-2; resolution [m]: 1000 

bio14 Precipitation of driest month unit: kg m-2; resolution [m]: 1000 

bio15 Precipitation seasonality unit: kg m-2; resolution [m]: 1000 

bio16 Precipitation of wettest quarter unit: kg m-2; resolution [m]: 1000 

bio17 Precipitation of driest quarter unit: kg m-2; resolution [m]: 1000 

bio18 Precipitation of warmest quarter unit: kg m-2; resolution [m]: 1000 

bio19 Precipitation of coldest quarter unit: kg m-2; resolution [m]: 1000 

gdd Growing degree days  unit: °C; resolution [m]: 1000 

gsp Accumulated precipitation unit: kg m-2; resolution [m]: 1000 

shc Hydrothermic coefficient unit: (kg m-2/10)/°C; resolution [m]: 1000 

rh410 Relative humidity unit: %; resolution [m]: 1000 

fcf Frost change frequency  unit: number of events; resolution [m]: 1000 

nfd Number of frost days unit: number of days; resolution [m]: 1000 

prec01 Precipitation sum in January unit: kg m-2; resolution [m]: 1000 

prec02 Precipitation sum in February unit: kg m-2; resolution [m]: 1000 

prec03 Precipitation sum in March unit: kg m-2; resolution [m]: 1000 

prec04 Precipitation sum in April unit: kg m-2; resolution [m]: 1000 

prec05 Precipitation sum in May unit: kg m-2; resolution [m]: 1000 

prec06 Precipitation sum in June unit: kg m-2; resolution [m]: 1000 

prec07 Precipitation sum in July unit: kg m-2; resolution [m]: 1000 

prec08 Precipitation sum in August unit: kg m-2; resolution [m]: 1000 

prec09 Precipitation sum in September unit: kg m-2; resolution [m]: 1000 

prec10 Precipitation sum in October unit: kg m-2; resolution [m]: 1000 

prec11 Precipitation sum in November unit: kg m-2; resolution [m]: 1000 

prec12 Precipitation sum in December unit: kg m-2; resolution [m]: 1000 

tmean01 Mean temperature in January unit: °C/10; resolution [m]: 1000 



tmean02 Mean temperature in February unit: °C/10; resolution [m]: 1000 

tmean03 Mean temperature in March unit: °C/10; resolution [m]: 1000 

tmean04 Mean temperature in April unit: °C/10; resolution [m]: 1000 

tmean05 Mean temperature in May unit: °C/10; resolution [m]: 1000 

tmean06 Mean temperature in June unit: °C/10; resolution [m]: 1000 

tmean07 Mean temperature in July unit: °C/10; resolution [m]: 1000 

tmean08 Mean temperature in August unit: °C/10; resolution [m]: 1000 

tmean09 Mean temperature in September unit: °C/10; resolution [m]: 1000 

tmean10 Mean temperature in October unit: °C/10; resolution [m]: 1000 

tmean11 Mean temperature in November unit: °C/10; resolution [m]: 1000 

tmean12 Mean temperature in December unit: °C/10; resolution [m]: 1000 

tmin01 Minimum temperature in January unit: °C/10; resolution [m]: 1000 

tmin02 Minimum temperature in February unit: °C/10; resolution [m]: 1000 

tmin03 Minimum temperature in March unit: °C/10; resolution [m]: 1000 

tmin04 Minimum temperature in April unit: °C/10; resolution [m]: 1000 

tmin05 Minimum temperature in May unit: °C/10; resolution [m]: 1000 

tmin06 Minimum temperature in June unit: °C/10; resolution [m]: 1000 

tmin07 Minimum temperature in July unit: °C/10; resolution [m]: 1000 

tmin08 Minimum temperature in August unit: °C/10; resolution [m]: 1000 

tmin09 Minimum temperature in September unit: °C/10; resolution [m]: 1000 

tmin10 Minimum temperature in October unit: °C/10; resolution [m]: 1000 

tmin11 Minimum temperature in November unit: °C/10; resolution [m]: 1000 

tmin12 Minimum temperature in December unit: °C/10; resolution [m]: 1000 

tmax01 Maximum temperature in January unit: °C/10; resolution [m]: 1000 

tmax02 Maximum temperature in February unit: °C/10; resolution [m]: 1000 

tmax03 Maximum temperature in March unit: °C/10; resolution [m]: 1000 

tmax04 Maximum temperature in April unit: °C/10; resolution [m]: 1000 

tmax05 Maximum temperature in May unit: °C/10; resolution [m]: 1000 

tmax06 Maximum temperature in June unit: °C/10; resolution [m]: 1000 

tmax07 Maximum temperature in July unit: °C/10; resolution [m]: 1000 

tmax08 Maximum temperature in August unit: °C/10; resolution [m]: 1000 

tmax09 Maximum temperature in September unit: °C/10; resolution [m]: 1000 

tmax10 Maximum temperature in October unit: °C/10; resolution [m]: 1000 

tmax11 Maximum temperature in November unit: °C/10; resolution [m]: 1000 

tmax12 Maximum temperature in December unit: °C/10; resolution [m]: 1000 

The local environmental contrasts varied among species and population pairs, most of which 482 
exhibited variability with respect to elevation, temperature, precipitation, and water 483 
availability. Other local contrasts were based on radiation, soil water capacity, and 484 
topographic wetness index (among others). One special case is Populus nigra, a 485 
heliophilous pioneer species found naturally in riverine areas. Given this specific habitat, 486 
local contrasts were largely bound to the distance of the individual trees from the riverbed 487 
and thus for example to ground water access or exposure to variation in the intensity and 488 
frequency of floods.  489 



490 
Fig. 1 Sampling sites (black dots) and distributions of the twelve selected tree species (dark green 491 
shading) for in-situ phenotype measurements. Distribution maps are based on a comprehensive high-492 
resolution tree occurrence dataset from the European Union 30.  493 



494 
Fig. 2 Climate-space diagrams for the 12 selected European tree species with annual mean 495 
temperature on the x-axis and annual total precipitation on the y-axis. Grey points represent species 496 
occurrences based on a comprehensive high-resolution tree occurrence dataset for Europe 30 and 497 
black dots indicate the GenTree sites. 498 



499 
Fig. 3 Scatterplots, distributions and Pearson’s correlation coefficients, r, of GenTree phenotype 500 
measurements in the 12 selected European tree species. 501 

 502 



Data validation and quality control 503 

The database has been checked for consistency at different stages by various researchers 504 

between 2018-2020. Raw data were submitted by all partners to the GnpIS multispecies 505 

integrative information system (https://urgi.versailles.inra.fr/Tools/GnpIS ) using preformatted 506 

Microsoft Excel templates. Data files were harmonized, merged and subsequently verified 507 

following several steps: 508 

1. Missing data and dubious entries were checked manually by examining the original 509 

data files obtained from the partners and by cross-checking cases with field books. 510 

2. Descriptive statistics were calculated and plotted for all variables including minima, 511 

maxima, means, and variances. Outliers were checked against original data records, 512 

and corrected when necessary. 513 

3. Covariables were plotted determining whether relationships were reasonable and 514 

following the most complete set of similar relationships (Fig. 3). 515 
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Dear Editor,  

Thank you very much for giving us the chance to submit a revision of our manuscript “The GenTree 

Platform: growth traits and tree-level environmental data in twelve European forest tree species.  

We found the reviewer comments to be very helpful and have changed the text, data and data 

presentation accordingly. 

As you requested, we payed particular attention to reviewer 1’s points regarding sampling methodology 

and data structure. Most notably, we added the sampling dates for the respective measurements in the 

data frame as requested by reviewer 1 and we have added a paragraph where we describe how we 

looked into three important databases namely the TRY plant trait database, the International Tree Ring 

Data Bank (ITRDB), and the biomass and allometry data base for woody plants (BAAD) to support our 

claim that we provide a unique dataset also as requested by Reviewer 1. Also, we explained how 

repeated measurements are not part of this data paper but are enabled by the permanent marking of trees 

and are planned already for a subset in a European H2020 follow-up project. 

We hope that you and the reviewers will find our manuscript and data worthy for publication. 

Thank you very much 
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