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Abstract

In times of increasing interest in plants, a major challenge lies in effectively communicating the essence
of Botany: What exactly does it encompass? Who are botanists? And how do botanical gardens differ
from other types of gardens? To address these questions, refined definitions that account for the blurred
boundaries between the fields of Botany, Agronomy, and Medicine are proposed. By representing these
three disciplines in a ternary plot, I suggest defining Botany as a biological discipline where studies have
a predominant (> 50%) component of basic plant science—this area is referred to here as the “Triangle of
Botany’. In this context, a botanist can be defined as a professional or scientist whose primary research fo-
cus is on basic research related to plant organisms. A botanical garden, therefore, is a space dedicated to the
cultivation, conservation, study, and display of plants, based primarily on scientific principles grounded
in basic research. The overlap between disciplines contributes to the communication difficulties in clearly
defining what botanists do, especially when compared to professionals such as agronomists or doctors. The
lack of distinct boundaries between these fields can lead the general public to misinterpret Botany and its
practitioners. As a result, people may seek advice from “experts” who may not necessarily have a strong
foundation in Botany. Similarly, botanical gardens are often perceived by the public as merely aesthetic
spaces, akin to vegetable gardens or parks, rather than as scientifically-driven institutions. Disseminating
refined definitions could help bridge the gap in public understanding of the role of Botany, fostering a
clearer appreciation of this essential scientific field.
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Introduction

In times of increasing interest in plants (Burke et al. 2022), despite well known and
documented problems of “plant blindness” especially in urbanized areas (Stagg and
Dillon 2022), a major challenge lies in effectively communicating the essence of Bota-
ny: What exactly does it encompass? Who are botanists? And how do botanical gardens
differ from other types of gardens?

According to the Cambridge Dictionary, Botany is defined as “the scientific study
of plants”, and the Treccani Dictionary describes it as “the branch of Biology which stud-
ies plant organisms”. However, as contemporary plant research exhibits an abundance
of specializations, the “study of plants” can manifest in diverse forms, often involving
the “use of plants” or their extracts in studies ranging from basic to applied research in
agronomic or medical studies, sometimes referred as “applied Botany” (Selmar and
Kleinwichter 2019). This complexity certainly dates back to the origin of Botany itself
as a science independent from Medicine during Renaissance (Baldassarri and Martin
2023), up to its very early origins in ancient Greece, even as a word (‘botany’ was
coined by Homer in The Iliad, during the 8" century BC; Crisci et al. 2020). The deep
connection with the cultivation of plants for food and aestethic purposes is even more
ancient, dating back to at least 11,700 years ago (Carey 2023). This same complexity is
also reflected in the different organization of academy, in which pure Botany is taught
less and less frequently (Stroud et al. 2022, but see Colon et al. 2020; de Aguiar-Dias et
al. 2023). Indeed, merely basic research is increasingly rare due to funding limitations,
with applied research attracting greater financial support (Woodland 2007; Crisci et
al. 2020). All these issues led some to claim for “the end of Botany” (Crisci et al. 2020)
and others to highlight how basic and crucial concepts as nomenclature are increasing-
ly neglected by the scientific community of plant biologists (Peruzzi 2020). The terms
“botany” and “botanist” are becoming rare in academy, if favor of the more catchy
“plant biology” and “plant biologist” (Crisci et al. 2020). In parallel, outside academy
these terms are still of widespread use, but more and more often applied to any profes-
sional or amateur figure coping with plants at any level and for any reason, including
Agronomy (agronomists, arboriculturists, gardeners, etc.) and Medicine (herbalists,
phytoterapists, plant pharmacologists, etc.).

Blurred boundaries between botanical, agronomical and medical
disciplines

Certainly, the boundaries between botanical, agronomical and medical disciplines are
not well-defined, with many specialized research areas overlapping significantly. This
makes almost impossible to limit the term “Botany” solely to fundamental research
that expands our knowledge about plants “per se”. However, this overlap contributes
to the communication difficulties in clearly defining what botanists do, compared to
more focused — although intrinsically multidisciplinary — professions like Agronomists
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(Lichtfouse et al. 2009) or Doctors (Cohrs et al. 2015). The lack of clear bounda-
ries, even within the scientific community, can lead the general public to misinterpret
Botany and its practitioners. As a result, people may seek advice from “experts” who
may not necessarily have a strong foundation in Botany. Similarly, botanical gardens
are often perceived by the public as merely aesthetic spaces, akin to vegetable gardens
or parks, rather than as scientifically-driven institutions (Chen and Sun 2018; Smith
2019). So, how to define Botany, and to distinguish it from Agronomy, and Medicine?

A refined definition for Botany, Botanist, and Botanical Gardens

If we were to represent Botany, Agronomy, and Medicine in a ternary plot, the various
specialized areas of study would likely occupy the central positions, reflecting their in-
terconnectedness (Fig. 1). Accounting for the blurred boundaries between these broad
macro-disciplines, I suggest defining Botany as a biological discipline where studies
have a predominant (> 50%) component of basic plant science—this area is referred
to here as the “Iriangle of Botany’ (Fig. 2). In this context, a botanist can be defined
as a professional or scientist whose primary research focus is on basic research related
to plant organisms (or research applied to nature conservation). A botanical garden,
therefore, is a space dedicated to the cultivation, conservation, study, and display of
plants, based primarily on scientific principles grounded in basic and/or conserva-
tion research. This refinement perfectly fits with the widely used definition by the Bo-
tanic Gardens Conservation International, i.e. “Botanic gardens are institutions holding
documented collections of living plants for the purpose of scientific research, conservation,
display, and education” (hteps://www.bgci.org/about/botanic-gardens-and-plant-con-
servation/), but better focuses on the need that the aim and criteria of the collections
should be based predominantly on basic research and/or conservation.
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Figure 1. Ternary plot showing the relationship between Botany, Agronomy, and Medicine. A ternary
plot is a type of barycentric plot that represents three variables whose sum is constant. It visually displays

the proportions of these three variables as positions within an equilateral triangle.
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Figure 2. Ternary plot illustrating the relationships between Botany, Agronomy, and Medicine, with the
“Triangle of Botany’ highlighted in red. The area of transdisciplinarity, represented by the central region,
is indicated by three dotted lines (a). The same plot is shown with several examples of specialized research
topics related to plants overlaid (b).

How these refined definitions could help bridge the gap in public
understanding of Botany

Disseminating these refined definitions could help bridge the gap in public under-
standing of the role of Botany in academy, within our gardens and, by extension,
within society (Smith 2019). Some possible examples are as follows:

In academy: Researchers primarily focused on studying “#he uses” of plants, rather
than plants themselves, are not botanists, but agronomists or medical researchers.

In the botanic gardens: It should be clear that a garden displaying and document-
ing only collections of crops is not a botanic garden, but rather a crop collection field.
Similarly, a garden that displays and documents only ornamental plants is not a bo-
tanic garden, but simply a garden (or park).

In society: When a professional dealing with plants is needed, policymakers, stake-
holders, the media, and the general public should ask themselves whether the expertise
required pertains to knowledge about plants “per s¢” (i.e. a botanist), or “zhe use” of
plants (e.g., agronomists, arboriculturists, gardeners, herbalists, phytotherapists, plant
pharmacologists, etc.).

Interdisciplinarity, multidisciplinarity, and transdisciplinarity

Interdisciplinarity typically involves the integration of multiple academic disciplines
into a single research activity (Nissani 1995), while multidisciplinarity refers to study-
ing a research topic from the perspective of several disciplines simultaneously (Nicoles-
cu 2014). However, in both cases, the research topic remains within the framework of
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disciplinary research (Nicolescu, 2014), that is, within the “Triangle of Botany’ in our
case. Accordingly, research topics such as phytochemistry, plant biotechnology, and the
biology of agronomic and forest plants are typically interdisciplinary, while any other
topic within the triangle of botany can benefit from a multidisciplinary approach.
Typical examples of the latter include the relationships between botany and disciplines
in the humanities, such as the connections between systematics/classification/nomen-
clature with the arts (the so-called botanical art, Ben-Ari 1999), or between plant
morphology, anatomy, and palynology with archaeology (Day 2013).
Transdisciplinarity, on the other hand, extends beyond and integrates multiple dis-
ciplines (Nicolescu 2014). In this context, we could define interdisciplinarity in Botany
as representing the central part of a ternary plot (Fig. 2), where no single discipline
dominates, and all contribute roughly equally to the development of the research topic.
In my view, true transdisciplinarity remains relatively rare in botany, with the study of
alimurgical plants and aerobiology being two notable examples that come to mind.

What is Applied Botany?

We can distinguish three types of “Applied Botany”: the first is more or less exactly
situated between botany and other disciplines, but with a predominant botanical com-
ponent (e.g., phytochemistry, plant biotechnology, and the biology of agronomic and
forest plants); the second includes all transdisciplinary research topics (e.g., alimurgical
plants, acrobiology); and the third involves research topics where agronomic or medi-
cal components are dominant. In particular, the latter cases could be more accurately
defined as interdisciplinary or multidisciplinary agronomic or medical research top-
ics, rather than as applied Botany, contrary to the suggestion of Selmar and Klein-
wichter (2019).

Nevertheless, it is clear that botanical knowledge is essential even outside the dis-
cipline of Botany itself. However, reminding the scientific community and society of
what Botany actually entails serves the important purpose of emphasizing the value of
botanists and their research.
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