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a b s t r a c t 

FloraNER is a distantly supervised named entity recognition 

dataset (NER). The dataset is built from botanical French lit- 

erature extracted from the OCR-preprocessed flora of New 

Caledonia, provided by the National Museum of Natural 

History in France (MNHN), and distantly annotated with a 

botanical French corpus created by merging botanical lex- 

icons available online. FloraNER comprises separate sub- 

datasets for the recognition of plant species names, as well 

as coarse-grained and fine-grained botanical morphological 

terms. The resulting datasets are in CSV format, displaying 

textual data, identified named entities, and their annotations, 

covering one named entity type “Species” (Espèce in French) 

for species name identification, two named entity types “Or- 

gan” and “Descriptor” for coarse-grained morphological term 

identification, and eight named entity types for fine-grained 

morphological term identification: Organ, Descriptor, Form, 

Color, Development, Structure, Surface, Position, Disposition, 

and Measure. This dataset can be utilized to train and evalu- 
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ate named entity recognition models for extracting informa- 

tion from botanical French literature. 

© 2024 The Authors. Published by Elsevier Inc. 

This is an open access article under the CC BY-NC license 

( http://creativecommons.org/licenses/by-nc/4.0/ ) 

Specification Table 
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Subject Computational Biodiversity 

Specific subject area Named Entity Recognition for identifying plant species names and morphological 

terms from French text data. Botanical information extraction from French text. 

Type of data Tabular (csv) 

Text (Annotated dataset) 

Python Code (Jupyter Notebook) 

Data collection The data were programmatically extracted from the Flora of New Caledonia 

and augmented with information from Wikipedia through web scraping. 

ThePlantList was also utilized to automate the scraping process from 

Wikipedia. Additionally, online botanical glossaries were merged and used for 

distant annotation. 

Data source location Flora of New Caledonia, and the web. 

Data accessibility Public repository 

Repository name: Zenodo 

Data identification number: 10.5281/zenodo.10940913 

Direct URL to data: https://zenodo.org/records/10940913 

. Value of the Data 

• FloraNER is the first annotated dataset for botanical named entity recognition in French, en-

compassing the extraction of species names with coarse-grained and fine-grained morpho-

logical terms. 

• This dataset is valuable for computer scientists, and botanical experts interested in automated

information extraction. 

• The dataset can serve as a tool for extracting structured information from the abundant

French botanical literature on flora into knowledge bases. 

• The dataset is provided as annotated CSV files containing text, identified named entities, their

annotated start and end indices, and their pre-defined entity types, encompassing all the

necessary information for conversion to any NER dataset format. 

. Background 

The main objective behind building this dataset is to address the untapped botanical exper-

ise documented in the literature, specifically from Flora of New Caledonia. 1 A flora is a book

hat lists and describes the plants found in a specific region. It often includes information about

heir characteristics, habitats, and distribution. The relevant textual information provided in flo-

as needs to be identified, cleaned, extracted, and structured, and potentially leveraged to gain

ew insights into plant species distribution and characteristics. Additionally, it can enhance the

evelopment of knowledge bases on platforms like Xper3 2 [ 1 ] and Bioinspire-Explore 3 [ 2 ], by in-

orporating morphological knowledge extracted from relevant scientific literature using AI text

nalysis methods such as Named Entity Recognition. Hence, this serves as the main motivation

ehind compiling this dataset. 
1 https://bibliotheques.mnhn.fr . 
2 https://xper3.fr/en/ . 
3 https://bioinspire-explore.mnhn.fr/ . 

http://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.5281/zenodo.10940913
https://zenodo.org/records/10940913
https://bibliotheques.mnhn.fr
https://xper3.fr/en/
https://bioinspire-explore.mnhn.fr/
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3. Data Description 

In a flora, various information including species names, morphological plant organs, and de-

scriptors is found, highlighting the necessity of creating separate sub-datasets. 

Our species names Named Entity Recognition (NER) dataset consists of 60,101 tokens. Among

these, 8.4 % (5074) represent the species (SPECIES) entity type. The species named entity type is

bound by the rules of botanical nomenclature, where the name of a species consists of a genus

name and a specific epithet. In the flora of New Caledonia, our main data source, we encoun-

tered an abbreviated form of species names where the genus is written as an initial followed by

a period. This abbreviated form is also covered in the dataset as a species named entity type.

Furthermore, the species names NER dataset was enriched by introducing a new data source:

Wikipedia. This extension resulted in a dataset of 2425 data rows, of which 57.7 % are from the

flora of New Caledonia and 42.6 % are from Wikipedia. 

The coarse-grained NER dataset for morphological plant organs and descriptors comprises

198,072 tokens. Among these, 22,977 tokens (11.6 %) are annotated as the Organ named entity

type, and 19,333 tokens (9.7 %) are annotated as the Descriptor named entity type. Additionally,

the average length of each text row in the coarse-grained NER dataset is 1264 characters, with

an average of 19 annotated descriptors and 27 annotated organs in each data row. 

The dataset also annotates the descriptor entity type from the coarse-grained NER dataset

into the following fine-grained named entity types: Form, Measure, Surface, Color, Position,

Disposition, Structure, and Development. The respective values of distribution throughout the

dataset are as follows: 3728, 1019, 2306, 1058, 898, 705, 829, and 38. 

The provided dataset repository [ 3 ] contains two CSV files representing all the listed sub-

datasets: 

1. Plant species names NER dataset 

2. Coarse-grained and fine-grained NER dataset for botanical morphological terms. Both datasets

are merged into one CSV file because they share the same morphological text and named

entities, differing only in annotations. 

The FloraNER repository also includes the code (under ‘./Code’) for extracting text and named

entities, implementing the distant supervision annotation process, expanding the datasets using

different data sources, and training and evaluating all NER models. Additionally, we provide the

official train/test split of each sub-dataset under the folders ‘./Train’ and ‘./Test,’ respectively. 

The number of instances of each type of named entities in the dataset is given in Table 1 . 
Table 1 

Total instances of named entity types. 

Named Entity Type Total Instances 

Species 2541 

Organ (coarse-grained) 22,977 

Descriptor (coarse-grained) 16,283 

Form (shape) 3728 

Measure 1019 

Surface 2306 

Color 1058 

Position 898 

Disposition 705 

Structure 829 

Development 38 
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Table 2 

Summary of primary data sources. 

Data Flora of New Caledonia Botanical Corpus 

Size 25 documents 3530 Entries 

Data Type OCR preprocessed Text Text (dataframe) 

Data Source National Museum of Natural History Compiled from existing botanical glossaries online 4 

4 https://atlasflore04.org/lexique.php . 

http://www.pixiflore.com/pages/glossaire/glossaire.html 

http://herbierfrance.free.fr/lexique.htm 
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. Experimental Design, Materials and Methods 

.1. Data acquisition 

The data acquisition process for the FloraNER dataset leverages three primary data sources:

he flora of New Caledonia, a botanical corpus, and Wikipedia. Each data source is described in

able 2 . 

The unique feature of the FloraNER dataset is that it not only captures plant species names

nd botanical terms for Named Entity Recognition, but is also primarily constructed from botan-

cal literature that details how botanists list and describe plant species. 

.2. Plant species names NER dataset 

Plant species name is identified by a binomial name that consists of the scientific name of

ts genus and an epithet. This clarification is important since the flora of New Caledonia records

lant species names in two written formats ( Fig. 1 (section 1 and 2)): 

• Genus epithet : The species name consists of the full genus name with the first letter capi-

talized, followed by a lowercase epithet. 

• G. epithet : The species name consists of the initial letter of the genus name, followed by a

lowercase epithet. 

The plant species NER dataset requires a combination of text, named entities, and annota-

ions. We extract the text from the flora by first identifying the occurrences of plant species

ames in the text, which we can find in two sections of the flora ( Fig. 1 (section 1 and 2)): 

• Species names of the format “G. epithet” are found in the plant species key sections. 
Fig. 1. Data acquisition from Flora of New Caledonia. 

https://atlasflore04.org/lexique.php
http://www.pixiflore.com/pages/glossaire/glossaire.html
http://herbierfrance.free.fr/lexique.htm
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Fig. 2. Scraping Wikipedia species articles using ThePlantList. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• Species names of the format “Genus epithet” are found as titles to the morphological de-

scriptions of plant species. 

The extraction of plant species names from the flora begins with locating the species iden-

tification keys section, specifically by searching for the phrase “clé des espèces” ( Fig. 1 (section

1) ), which can be written in either lowercase or uppercase. Therefore, a lowercase normalization

step is required. 

Next, we split the identification keys section by line breaks. For each line, we identify occur-

rences of plant species names in the form “G. epithet” using the regular expression “([A-Z][.][][a-

z] + [-][a-z] + |[A-Z][.][][a-z] + )”. 

We proceed similarly for species of the form “Genus epithet” ( Fig. 1 (section 2) ). We search

for occurrences of plant species names as titles using the regular expression “(? < ! \ S) \ d[.][][A-Z][a-

z] + [][a-z] + [][A-Z][a-z] + ”, from which we extract the full plant species name using the regular

expression “[A-Z][a-z] + [][a-z] + ” to represent the named entity. 

The flora-derived text for plant species names captures identification keys and title-based

species, but it falls short in including plant species names within text paragraphs. To address

this limitation, we leverage Wikipedia, which contains numerous articles about plant species

where we can find occurrences of plant species names within text. 

Our approach for scraping relevant text from Wikipedia 5 (illustrated in Fig. 2 ) begins with

gathering a large set of plant species names from ThePlantList 6 through web scraping. These

names are then concatenated with corresponding Wikipedia URLs. For example, for the species

name “Calvoa grandifolia”, and the given Wikipedia URL ( https://fr.wikipedia.org/wiki/ ) the cor-

responding Wikipedia URL would be the result of concatenating the Wikipedia base URL the

species name as follows: 

• Plant species Wikipedia article: https://fr.wikipedia.org/wiki/Calvoa_grandifolia . 

We verify the availability of potential articles for each plant species. If an article exists, we

extract the first paragraph from the Wikipedia article, using the plant species name as the iden-

tified entity. To ensure diversity in our dataset and avoid dominance by Wikipedia text, we
5 https://fr.wikipedia.org/wiki/ . 
6 http://www.theplantlist.org/ . 

https://fr.wikipedia.org/wiki/
https://fr.wikipedia.org/wiki/Calvoa_grandifolia
https://fr.wikipedia.org/wiki/
http://www.theplantlist.org/
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Fig. 3. Annotated data samples from the species NER dataset. 
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imit our search to the first 50,0 0 0 scraped species, resulting in the discovery of 1051 relevant

ikipedia articles. The details of this scraping process, utilizing the Plant List, are outlined in

he accompanying code in the folder ’/Code’ : 

1. ‘./Code/1)_FloraNER_Extracting_text_with_species_names.ipynb’ 

2. ‘/Code/2)_FloraNER_Scraping_plant_species_text_from_Wikipedia.ipynb’ 

As a result, we obtain a species names dataset of 2425 data rows for one named entity type:

SPECIES’ ( Fig. 3 ). 

.3. Coarse-grained and fine-grained NER dataset for morphological terms 

We extracted descriptions capturing plant morphological terms (including plant organs and

escriptors) exclusively from the flora of New Caledonia ( Fig. 1 (section 3) ). While considering

ikipedia as an additional data source for this FloraNER subset might appear beneficial, it is not

he case since Wikipedia does not provide literature-level morphological descriptions for plant

pecies. 

In extracting descriptions from the flora of New Caledonia, we observed that these descrip-

ions can vary widely in length, ranging from multiple pages to concise paragraphs. They typi-

ally follow titles containing species names and often conclude with the specific phrase “Matériel

tudié” (as illustrated in Fig. 1 (section 3) ). 

Our extraction process begins by identifying species name titles using the regular expression

((? < ! \ S) \ d{1,2}[.][][A-Z][a-z] + [][a-z] + [][A-Z][a-z] + |(? < ! \ S) \ d{1,2}[.][][A-Z][a-z] + [][a-z] + [][A-Z][.][] 

A-Z][a-z] + |(? < ! \ S) \ d{1,2}[.][][A-Z][a-z] + [][a-z] + [][(][A-Z][a-z] + [)][][A-Z][a-z] + |(? < ! \ S) \ d{1,2}[.][][A- 

][a-z] + [][a-z] + [][(][A-Z][a-z] + [][&][][A-Z][a-z] + [)][][A-Z][a-z] + )”. 

These titles include the numerical designation of the species name from the identification

eys, along with the species name and the scientist who described it. Some titles do not con-

ain all this information, which highlights the complexity of our regular expression to cover all

ossible title variations. 

Subsequently, we retrieve all text following the title until we encounter the phrase “Matériel

tudié”, which marks the end of each morphological description. 

This extraction resulted in 838 data rows of morphological descriptions ( Fig. 4 ). 

The full extraction process is detailed in the notebook under the ‘./Code’ folder

‘./Code/3)_FloraNER_Extracting_morphological_descriptions_from_Flora_of_New_Caledonia’) 

.4. Data annotation 

The FloraNER sub-datasets were annotated using distant supervision rather than manual an-

otation. For plant species names, we extracted named entities using regular expressions, as

entioned earlier. These extracted named entities were then used to define their character-level

tart and end indices in the text. Each annotated named entity is represented as a tuple con-
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Fig. 4. Coarse-grained and fine-grained annotated data sample. 

Fig. 5. Examples of overlapping morphological terms. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

taining its start index, end index, and type (start_index, end_index, named-entity type) , in this

case, ‘SPECIES’. 

The distant annotation process for both coarse-grained and fine-grained approaches involve

utilizing a corpus of botanical French terms. This corpus was created by aggregating available

botanical glossaries online, which capture a comprehensive set of botanical terms. Each term in

the corpus is accompanied by its definition and part-of-speech tagging. 

For coarse-grained Named Entity Recognition (NER), we distinguish between two types of

named entities: “Organ” and “Descriptor”, categorized based on their part of speech as nouns

and adjectives, respectively. 

In our annotation corpus, we label the noun botanical terms as “Organ”, while the adjectives

as “Descriptor” ( Fig. 6 ). Subsequently, we align these labeled morphological terms from the an-

notation corpus with their occurrences in the morphological text to annotate them as named

entities Morphological text in Fig. 4 . 

Our annotation approach involves matching tokens from the morphological descriptions with

terms in the corpus. This process ensures that the identification of named entities is categorized

either as “Organ” or “Descriptor” within the coarse-grained subset. The annotation tuple includes 

character-level start and end indices along with the named entity type. After annotating the

named entities in terms of their star and end index, and their entity type, we implement a step

to eliminate any potential overlapping annotations ( Fig. 5 ). This means that the annotation of

a given description should not have the same start or end index as that would mean that the

annotated named-entities are overlapping. We solve this by eliminating the annotation that has

the least number of characters. Meaning, we eliminate the contained annotation and not the

containing one. 

The code for extracting and annotating the coarse-grained named entities is available in: 

1. ‘./Code/4)_FloraNER_Extracting_and_annotating_coarse_grained_named_entities.ipynb’ 

2. ‘./Code/5)_FloraNER_Extarcting_remaining_(more)_Named_Entities.ipynb’ 
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Fig. 6. Assigning the coarse-grained named entity types in the botanical corpus. 

Fig. 7. Assigning fine-grained named entity in the botanical corpus based on the definition of terms. 
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For fine-grained annotation, we utilize the definitions of morphological terms from the

otanical corpus to determine the specific types (surface, color, development, structure, form

shape), position, and disposition) to which the identified named entity belongs. For example, if

he definition of a specific botanical term in the corpus includes the expression "in the shape

f", we assign the fine-grained named entity type "Form" to this term. This means we prepare a

et of expressions for each fine-grained named entity type, and each expression will be searched

ithin the definitions of terms in the corpus ( Fig. 7 ). 

Regarding measurements in the morphological descriptions, we specify the fine-grained en-

ity type as "Measure". Plant species measurements such as diameter, width, height, and length

re extracted using the following regular expressions: 

• Diameter: “((de)?(([ \ d] + [,. \ d] + |[ \ d]∗[., \ d] + |[ \ d] + )-([ \ d] + [,. \ d] + |[ \ d]∗[., \ d] + |[ \ d] + )|([ \ d] + [,. \ d] + |[ \ d]∗

[., \ d] + |[ \ d] + )) (cm|mm) de diamètre)”

• Height: “(([ \ d] + [,. \ d] + |[ \ d]∗[., \ d] + |[ \ d] + ) m de (hauteur|haut))”

• Width: “((de)?(([ \ d] + [,. \ d] + |[ \ d]∗[., \ d] + |[ \ d] + )-([ \ d] + [,. \ d] + |[ \ d]∗[., \ d] + |[ \ d] + )|([ \ d] + [,. \ d] + |[ \ d]∗

[., \ d] + |[ \ d] + )) (cm|mm) de largeur)”

• Length: “((de)?(([ \ d] + [,. \ d] + |[ \ d]∗[., \ d] + |[ \ d] + )-([ \ d] + [,. \ d] + |[ \ d]∗[., \ d] + |[ \ d] + )|([ \ d] + [,. \ d] + |[ \ d]∗

[., \ d] + |[ \ d] + )) (cm|mm) de (longueur|long))”

Morphological descriptions of plant species in the flora of New Caledonia include specific

escriptor named entities that are not covered in the botanical corpus. These named entities

enerally consist of two descriptor entities joined by a hyphen. We extract these compound
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Table 3 

Evaluation of reference model on FloraNER dataset. 

Named Entity Type Precision Recall F1-score 

Species 94.31 % 98.36 % 96.29 % 

Organ (Coarse-grained) 94.46 % 97.48 % 95.95 % 

Descriptor (Coarse-grained) 90.88 % 94.54 % 92.68 % 

Organ (Fine-grained) 95.21 % 98.82 % 96.98 % 

Descriptor (Fine-grained) 94.96 % 90.63 % 92.74 % 

Surface 71.91 % 96.34 % 82.35 % 

Color 83.27 % 100 % 90.87 % 

Development 100 % 100 % 100 % 

Structure 90.62 % 97.31 % 93.85 % 

Form (Shape) 86.56 % 98.02 % 91.94 % 

Position 98.34 % 99.44 % 98.88 % 

Disposition 93.91 % 96.52 % 95.20 % 

Measure 89.07 % 100 % 94.22 % 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

descriptors using a regular expression that searches for a hyphenated word where at least one

part is listed in the botanical corpus. This ensures that it is a morphological term and not just a

random compound word. 

The code for coarse-grained and fine-grained distant annotation is available in the FloraNER

repository (./Code/6)_FloraNER_Fine_grained_extraction_and_annotation.ipynb) 

5. Reference Results 

To assess the effectiveness of our data for training botanical NER systems, we fine-tuned the

pre-trained SpaCy 7 French language model to recognize named entities specific to the FloraNER

sub-datasets. The results show good performance in terms of precision, recall, and F1-score, as

given in Table 3 . 

For the experimental setup for training NER models with the FloraNER dataset, we used an

80 % train and 20 % test split for each dataset. To prepare the data for training, we converted

the CSV files to JSON format, which is compatible with spaCy’s training requirements. Each JSON

data point consists of the text and its appropriate annotation. 

Since the text provided in the FloraNER dataset is in French, we based our blank spaCy model

on the French ( fr ) language model and then added the NER pipeline. We evaluated the models

using the Scorer class to provide the evaluation metrics. The full code for training and evaluation

is provided under ‘./Code’ (‘./Code/Training_FloraNER_models.ipynb’) . 

Limitations 

While our distant annotation process has enabled the creation of a valuable dataset for

named entity recognition (NER), it is important to acknowledge certain limitations inherent in

this approach for the coarse-grained and fine-grained datasets: 

• Incomplete named entities : The distant annotation process does not extract and annotate all

named entities present in the text. Due to its automated nature, it may miss certain entities,

resulting in incomplete annotations within the dataset. 

• Partial Coverage : As a consequence of the limited scope of the distant annotation process,

the dataset may not encompass the full range of named entities relevant to the domain.
Some fine-grained named entities may be overlooked or underrepresented in the dataset. 

7 https://spacy.io/ . 

https://spacy.io/
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