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‘BIFloraExplorer’--a taxonomic, genetic and ecological data resource for the vascular plants

of Britain and Ireland

Summary/Abstract

The vascular flora of Britain and Ireland is a historically well documented and clearly
delimited study system that offers itself to large-scale analyses of ecology and species
assemblages. Such analyses require clean, curated, and taxonomically resolved data, which

are often unavailable. In this chapter we describe how to access and use a key data resource



that combines a taxonomically stable species list with genetic data (genome size,
chromosome counts and DNA barcode information), ecological information (such as life
form, realized niche description and geographic origin) and distribution records. The data
resource enables and encourages the study of natural ecological and evolutionary patterns

and processes within the vascular flora of Britain and Ireland.
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1 Description

Systematic botanical research on the islands of Britain and Ireland (comprising England,
Scotland, Wales, Northern Ireland, Republic of Ireland, Isle of Man and the Channel Islands)
dates back to John Ray’s 1690 work Synopsis methodica stirpium Britannicarum (1) and has
been driven forward to this day by the work of organizations such as the Botanical Society of
Britain and Ireland (BSBI) (2) and individual recorders and researchers who have built an
impressive knowledge base of the vascular flora, both native and introduced to the islands.
While various printed works and online resources (notably 3, 4, 5, 6, 7, 8) strive to catalogue

and make available this wealth of information, integrated and large-scale analyses of trends



within the flora require a new approach to databasing this knowledge. As of January 2022, a
new resource offers a taxonomically unified and harmonized overview of the genetic,
ecological and distribution data currently available for the vascular flora of Britain and
Ireland. The dataset, available as a static dataset on the Environmental Information Data
Centre (EIDC) (9) and as an R data package on GitHub (10), is fully open access, with detailed
descriptions of how it was assembled, and the sources used for its compilation available in
the original data descriptor (11). Based on an internally consistent species list of all clearly
delimited species, both native and introduced to Britain and Ireland following the New Flora
of the British Isles (Fourth Edition) (3), the taxonomy is further consolidated by linking
species names with those accepted by the World Checklist of Vascular Plants (12) and
assigning unique numeric taxon identifiers from the latter. The dataset enables access to a
representative set of 27 traits, characters, and measurements describing the 3,227 species
currently considered part of the flora (Fig. 1). The compiled information not only comprises
data from published papers but also includes data uniquely available in this repository from
previously unpublished and newly generated datasets. These include (i) novel genome size
measurements and chromosome counts, (ii) imputed life strategy categories following
Grime (13), (iii) life-form descriptions following Raunkiaer (14) which were determined
specifically for typical growth within Britain and Ireland, and (iv) a hybrid propensity metric

(15).

The resource aims to make large-scale studies of the British and Irish flora an easier
undertaking, reducing difficulties due to taxonomic inconsistencies between available

datasets and/or scattered, heterogenic data.



The available data are contained within one main dataset (‘Bl_main’) and three tables
containing additional chromosome numbers (‘chrom_num_BI’), genome sizes (‘GS_BI’) and
more detailed information about the new genome size measurements not previously

published (‘GS_Kew_BI’).

Below we describe how to access the data via the static repository (2.1) and in the R

package ‘BIFloraExplorer’ (2.2). We also give examples of how the resource might be used

(3).

2 Accessing the data

The data are available either via download from the EIDC catalogue (9) or as an R data

package on GitHub (10). Both versions can be accessed online as described below.

2.1 Download of the static dataset (EIDC)

The static version contains all data and associated information as of the first publication of
the dataset (11). Future additions, changes and other developments will not be represented
here. Because of this, the authors recommend using the R package ‘BlFloraExplorer’ (see
Section 2.2 below) (10) since this version of the repository will be updated with new
information as it becomes available. Nevertheless, for users less comfortable with GitHub
repositories, the static version still offers the full range of information described in the initial

publication (11) of the resource.



Navigate to https://catalogue.ceh.ac.uk/documents/9f097d82-7560-4ed2-af13-

60429110cf6d. The landing page contains some general information describing the
dataset.

In the box “Get the data” users can choose to download supporting documentation only
or the full dataset. Clicking on “Download the data” will download both supporting
documents and data simultaneously. While the supporting documents can be
downloaded without any requirement to register with the EIDC, downloading the
dataset requires the user to provide an email address.

Click “Download the data”. This prompts the user to either log into a pre-existing
account or to create a new account.

Should you be a pre-existing user of the EIDC catalogue, log in and click on download on
the following screen. This will cause the full data package to be downloaded as a
compressed folder that can be opened with any conventional zip tool program.

If you don’t have an EIDC account, click the option “Create an account” at the bottom of
the login mask. After signing up on the following screen you will receive an email
containing a hyperlink to activate your new account (usually within a few minutes of
signing up). Follow this link and you will be prompted to log into your newly activated
account. Use the email address used to set up the account and your new password to

log in. Navigate back to https://catalogue.ceh.ac.uk/documents/9f097d82-7560-4ed2-

af13-604a9110cf6d and click on “Download the data” (see Note 1). Accept the Access

License (Open Government License) notice when prompted and allow downloads from
“data-package.ceh.ac.uk” in the pop-up window (may not appear depending on browser
settings). The data are then downloaded and can be decompressed with any

conventional zip tool program (see Note 2).



2.2 Import of data into R from GitHub

The preferred way of accessing the repository is via the R package ‘BlIFloraExplorer’ (10) (Fig.
2). The GitHub repository of the ‘BIFloraExplorer’ can be found under

https://github.com/RBGKew/BIFloraExplorer. Any changes to the dataset as it evolves over

time and new data that are added will be reflected here.

Accessing the data in this way requires a version of R to be installed on the user’s machine.
We recommend the use of a recent version of R for a smooth experience in working with

the package.

1. Inthe R console, install the R package ‘devtools’ (16) and load it into the session’s
memory using the following commands.
> install.packages("devtools")
> require(devtools)
2. Continuing in the R console, install the newest version of ‘BIFloraExplorer’:
> devtools::install_github("RBGKew/BIFloraExplorer")
> require(BIFloraExplorer)
3. The package is now installed and ready for use. The contained data frames can now be
interacted with in R. E.g.:
> View(BI_main)
> head(Bl_main)
4. To obtain information about the different categories of data contained in the resource,
please refer to the data descriptor publication (11) or use the following command,

inserting the table of interest (‘BI_main’, ‘chrom_num_BI’, ‘GS_BI’ or ‘GS_Kew_BI’):



> help(Bl_main)

3 Example uses (R package)

Most of the actions described below for the R package can also be performed on the static
dataset after download from the EIDC repository by using spreadsheet or database software

(such as Microsoft Excel, Microsoft Access, or Google Sheets).

For users of the ‘BIFloraExplorer’ R package, we recommend using functions from the ‘dplyr’
package (17) for easy and smooth use of the dataset. To avoid issues with the following
process, users should ensure they are running a recent version of R with up-to-date

dependencies of packages such as ‘dplyr’.

1. Some species (e.g. those belonging to genus Cotoneaster, Rubus or Taraxacum) are part
of aggregates, groups and/or can be difficult to tell from their close relatives in the field.
This means that data associated with these species are potentially less reliable than for
other species. Users who would like to use only data for taxa without such uncertainties
can remove unclear species from the dataset, creating a new object without these
uncertain taxa. The same method can be used to remove extinct species that are
included in the repository without associated trait information.

> Bl_main_clear <- filter(Bl_main, unclear_species_marker !="Y")
> Bl_main_extant <- filter(Bl_main, extinct_species_marker !="E")

2. Depending on the user’s needs, they may wish to use species names as they are used in
the most recent version of the New Flora of the British Isles (3) (‘Bl_mainStaxon_name’

and ‘Bl_mainStaxon_name_binom’ for taxon names with and without taxonomic



authority respectively) or species names as they are used in the World Checklist of
Vascular Plants (12) (‘Bl_mainStaxon_name_WCVP’). N.B. Hyperlinks within column
‘Bl_mainSWCVP_URL’ allows users to view the species’ page on the World Checklist of
Vascular Plants.

Quick overviews of the information can be obtained by running e.g.
summary(BI_main$GS_1C_pg) on numeric and
summary(as.factor(Bl_mainSStacelV_nativity)) on categorical columns.

The dataset is ready for use in statistical modelling but can also be used to visualize the
current state of the British and Irish flora (e.g. Fig. 3 a-d). These example visualizations
were made using the R packages ‘ggplot2’ (18), ‘treemap’ (19) and ‘maps’ (20).

Users interested in more detailed information about chromosome counts and genome
sizes can make use of the additional tables within the package. Objects ‘chrom_num_BI’
and ‘GS_BI’ offer further chromosome counts and genome sizes that allow users to gain

an overview of the infraspecific variation that has been reported for some taxa.

4 Notes

1.

2.

When downloading the dataset from the EIDC without a pre-existing account, some
users are redirected to a page with the message that the desired page cannot be found.
Simply navigating to the dataset’s landing page again allows users to download the data,
regardless of this message.

The data in the static repository are available in csv format and can be opened and
viewed in spreadsheet and database software such as Microsoft Excel, Microsoft Access,

or Google Sheets.
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Figure captions

Fig. 1 Overview of information categories included within the resource (reproduced from

ref. 11).
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Fig. 2 Logo of the ‘BIFloraExplorer’ R package.




Fig. 3 Examples of visualizations that can be generated with the dataset. (a) Treeplot of
status distributions across Britain and Ireland. (b) Histogram of genome size data in
megabasepairs [Mbp] per haploid genome [1C], which exist for 66% of the native and alien
flora of Britain and Ireland. The plants overlaid over the histogram are located close to their
respective genome size and are, from left to right: Linnaea borealis L. (791 Mbp/1C),
Botrychium lunaria (L.) Sw. (11,858 Mbp/1C), Erythronium dens-canis L. (24,490 Mbp/1C),
Fritillaria meleagris L. (46,354 Mbp/1C), Tulipa sylvestris L. (56,724 Mbp/1C), Viscum album
L. (86,944 Mbp/1C). (c) Bubble plot visualizing the origin of alien species within the flora.
Bubble size and numbers show how many species were introduced to Britain and Ireland
from each continent. (d) Violin plots illustrating the distribution of genome sizes

[log(Mbp/1C)] of species associated with different biome types.
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