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Abstract

Arthropod pest species represent a serious threat to agriculture and forestry. Canada is no
exception, with over 1200 recorded pest species. Although a consolidated dataset would
benefit research, management, and policy, information on these species has never been
compiled into a unitary database. This publication merges available information to create
a dataset for the agroforest pest insects of Canada and updates the taxonomy for these
records based on the Catalog of Life and GBIF. Each species record includes (1) their global
distribution, (2) feeding guild for adults and larval stages (when available), (3) host plant
data (when available) and (4) identifiers to obtain DNA barcodes from the Barcode of Life
Data Systems (when available).

Dataset: https://doi.org/10.5281/zenodo.15684684.
Dataset License: CC BY 4.0
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1. Summary

Approximately 9000 species of arthropods are known to damage crops worldwide;
they cause substantial losses in crop and lumber production through direct damage and by
transmitting diseases [1-6]. In aggregate, they reduce global crop production by 18-26%,
creating an annual loss of $470 billion [7]. Severe outbreaks can also hinder tree growth and
survival [3,8]. Although many pests are native species, invasive arthropods pose additional
challenges [9]. Human activities have facilitated the dispersal of such non-native pest
species [4,6,10-12] or forced native species to become pests [13].

Over 1200 insect pest species are known in Canada [10,13], but estimates suggest the
actual total may exceed 2000 [10]. Prominent examples include the emerald ash borer
(Agrilus planipennis (Fairmaire, 1888), Lygus lineolaris (Palisot de Beauvois, 1818), and Lygus
keltoni (Schwartz & Foottit, 1998)), all of which are causing significant damage to forests
and crops [5,6,11,14]. Several checklists are available for pests and introduced species as
well as species with the potential to establish a persistent population in Canada [10,12,15]
in addition to entries in the Global Register of Introduced and Invasive Species (GRIIS) [16].
However, these inventories lack trait information such as feeding guild [17,18] and host
plant/s information, which could aid evaluation of their interactions and the design of
potential pest management strategies [17-21].
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Although many pest species have been registered, morphological identifications are
often difficult, as taxonomic specialists are scarce and keys are lacking for some life stages.
DNA barcoding [22] has proven an effective solution to taxonomic uncertainty, offering a
faster and more cost-effective way to assess terrestrial biodiversity [23-26]. However, its
use requires comprehensive DNA barcode reference libraries. Despite their usefulness for
efficient and economic pest monitoring, they are often limited in scope [27].

This study generates an inclusive dataset for Canadian arthropod pest species (native
and non-native) and pest species that are regulated by Canadian authorities and related to
agroforestry. It consolidates various data sources and adds new aspects to the resulting
reference library. Specifically, we provide new information on (a) feeding guilds and host
plant(s), (b) DNA barcodes, and (c) detailed country and continental scale occurrences for
each species.

2. Data Description

The CanPests dataset includes three TSV files containing all text-based fields, a .doc file,
and an R script to extract and transform data from important references (for field definitions
refer to Supplementary Data). Table S1 (14 columns) provides the species list with taxonomic
classification, feeding guild information (for adult and larval stage), host plant information and
its ‘Global Biodiversity Information Facility” (GBIF) and ‘Catalog Of Life’ (COL) ids. Table S2
(5 columns) includes country and continent-based geographic coverage of the dataset for all
species where relevant information is available. Tables S3 and S4 provide important references
that were used to obtain the data. The TSV files can be easily opened with any spreadsheet
software, Business Intelligence tool or Integrated Development Environment (IDE).

The dataset comprises 679 species from 450 genera, belonging to 10 different arthro-
pod orders. Hemiptera, Lepidoptera, and Coleoptera are the three largest orders based
on species richness (Figure 1). The coleopteran family Curculionidae (n = 89) and the
hemipteran family Aphididae contribute to most species (1 = 114). Adult feeding guild
information is available for 485 species (71%) (Figure 2). Host plant information is available
for 145 species (21%), while DNA barcodes are available for 594 species (794 BINs) (~88%)
(as of 8 October 2025). BOLD records for 429 species (501 BINs) (~63%) are available from
Canada (Figure 3) while records for 160 species are available from other countries. In total,
85 species are reported from six continents, while five are reported from seven continents
(Pieris rapae (Linnaeus, 1758), Plutella xylostella (Linnaeus, 1758), Agrotis ipsilon (Hufnagel,
1766), Tetranychus urticae (C. L. Koch, 1836) and Acyrthosiphon pisum (Harris, 1776)). Thirteen
species are reported from over 100 countries, while three species (Vanessa cardui (Linnaeus,
1758), Aphis gossypii (Glover, 1877), Aphis craccivora (C.L.Koch, 1854)) are reported from
over 150 countries.
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Figure 1. Number of pest species in the 10 arthropod orders of the CanPests dataset.
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Figure 2. Species richness for different feeding guilds (adults).
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Figure 3. Map showing collection locations for the records of pest species that have been barcoded
from Canada (data points as of 1 October 2025).

3. Methods

Published datasets and research articles related to “pest” species of Canada were down-
loaded from Google Scholar or governmental websites. We also queried GBIF for datasets
specifically pertaining to these search terms. We used the R package ‘tabulapdf” [28] to
extract tables from PDF files. Species names from some resources were manually added
to the list as well. Datasets were harmonized using custom R scripts (available via Zen-
odo) that utilized the ‘dplyr’ and ‘tidyr” packages [29,30]. Common features included
adding/removing columns, removing trailing spaces, adjusting text with respect to cases
(lower vs. upper), removing instances where a species name was either unavailable or
inconsistent (sp. vs. spl/2/3, etc.), and adding/updating the relevant terms used in
categorical columns (feeding guilds, country codes) and merging them. This was followed
by aligning the species taxonomy with the Catalog of Life (COL) by using the ‘get_sp_ids’
and ‘get_sp_names’ functions from the ‘taxadb’ package [31] and the Global Biodiversity
Information Facility (GBIF) (especially where Catalog of Life could not provide the name)
using the ‘name_backbone_checklist” function of the ‘rgbif” package [32]. We also added
the ‘GBIF usage key’ and the ‘COL id’ in the data to distinguish the information obtained
from the two resources.

Updated names were replaced in the ‘species” column of the ‘species_information’
dataset while the names given in the original references were retained in the ‘origi-
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nal_ref name’ column in the same dataset. Please note that COL id is not an exhaustive
list since it uses the database created internally by the package. This will be updated as
and when the package database is updated [31]. Feeding guild information was initially
adopted from [12] and expanded by incorporating information on adult as well as larval
feeding guilds from various sources (references provided in the dataset). Host plant infor-
mation was obtained from [33] and other published literature (references provided in the
dataset). This information is currently not exhaustive, but data will be updated regularly.
The names are either scientific or common names based on the resources used. Publicly
available information on the pest species was compiled as a dataset (DSCANPESTS) from
the Barcode of Life Data System (BOLD) data repository. It contains DNA sequence-based
information along with metadata such as taxonomy and the Barcode Identification Number
(BIN), geography, attributions, etc., for every record [34-36]. We first searched and selected
all the Canadian records available for these species and expanded the search to North
America and other countries for the remaining species not yet reported from Canada. In
addition, only records that had (a) base pair count of 500 or more and (b) no flags (stop
codons, indels etc.) were retained in the final dataset. The dataset is available for download
either by the BOLD portal [37] or via the ‘BOLDconnectR’ package [38]. To obtain the global
distribution data for each species, we first used the R script by Waller and Grosjean [39],
specifically the ‘occ_download’ function, to schedule downloads for very large datasets
from the Global Biodiversity Information Facility (GBIF) (full references of GBIF datasets
available in the ‘additional_references’ doc file on Zenodo as references 13 and 14 respec-
tively). The data was imported into R using the ‘vroom” package [40] that processes large
data in an efficient manner. It was then converted into an in-memory database (DuckDB)
using the ‘duckdb’ package [41] for easier downstream data wrangling. Continent data
was added by using the ‘country_codes’ function from the ‘geodata’ package [42] and then
joined with the main dataset using the ‘country_codes’ column. The resulting dataset was
then summarized for each species to get country and continental distribution, respectively.

Some of the reference datasets ([43,44]) include species that are not currently reported
to occur in Canada but are regulated to prevent infestations. We retained these species in
our list to ensure that DNA barcode information can be used in regulatory contexts.

Supplementary Materials: The following supporting information can be downloaded at: https://www.
mdpi.com/article/10.3390/data11030060/s1.
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