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ABSTRACT

Plant taxonomy is the scientific discipline concerned with the identification, naming, and
classification of plants. It forms the basis for understanding plant diversity, evolutionary
relationships, and ecological significance. Classical taxonomy relied primarily on morphological
characters, but modern approaches integrate molecular genetics, phylogenomics, chemistry,
anatomy, and cytology to achieve more accurate classification. Taxonomy is essential for
biodiversity conservation, agriculture, ecology, and environmental management, as it provides a
stable framework for plant identification and communication among scientists. Advances in
molecular tools, such as DNA barcoding and genome sequencing, have revolutionized plant
systematics by revealing evolutionary patterns previously hidden by morphological similarity or
convergence. This article provides an overview of plant taxonomy, its principles, historical
development, major classification systems, and current trends. By combining traditional
knowledge with modern methodologies, plant taxonomy continues to enhance our understanding
of plant lineage diversification and global biodiversity.
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INTRODUCTION

Plant taxonomy is the branch of botanical science that deals with naming, describing, and classifying
plants based on shared characteristics. It provides the essential system through which scientists
communicate about plant species, record biodiversity, and understand evolutionary relationships. Without
taxonomy, the study of plant biology, ecology, and conservation would lack structure and clarity.
Historically, plant taxonomy began with simple descriptions of plant forms used for medicine and
agriculture. Over time, botanists adopted more formal methods for classifying plants, culminating in
systems proposed by Linnaeus, who established binomial nomenclature (Walker et al., 2022). This
standardized naming system remains foundational, giving each species a unique and universally
recognized scientific name.
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Morphology has long been the cornerstone of plant taxonomy. Features such as leaf structure, flower
arrangement, fruit type, and seed morphology have traditionally guided the identification and grouping of
species. These characters remain valuable, particularly for field studies and herbarium work, where
genetic tools may not be immediately available. As knowledge expanded, botanists recognized the
limitations of morphology alone. Convergent evolution often produced similar structures in unrelated
lineages, making classification difficult. This led to the development of natural and phylogenetic
classification systems that attempt to reflect evolutionary relationships rather than superficial similarities.
The integration of molecular biology transformed plant taxonomy. DNA sequencing, molecular markers,
and phylogenetic analysis now allow researchers to examine genetic similarities and differences with high
precision (Rouhan & Gaudeul, 2013). These tools uncover cryptic species, resolve complex lineages, and
clarify relationships that remain ambiguous using morphology alone. DNA barcoding has become a
valuable tool for rapid species identification. By analyzing short, standardized genetic regions, botanists
can distinguish species even when morphological traits are incomplete, damaged, or not visible. This
technique supports biodiversity assessment, conservation, and forensic botany (Ding et al., 2024).

Plant taxonomy is also closely tied to ecology and biogeography. The distribution of species provides
evidence of evolutionary history, environmental adaptation, and continental drift. Understanding where
plants occur and why helps taxonomists interpret evolutionary pressures and historical events shaping
plant diversity. Herbaria play an essential role in taxonomy (Haider, 2018). They serve as repositories of
preserved plant specimens, including type specimens upon which species names are based. These
collections provide critical reference material for taxonomic research, allowing comparisons across
regions and generations. Modern systematics emphasizes an integrative approach, combining
morphology, cytology, biochemistry, molecular biology, and computational phylogenetics (Lawrence,
1955). This holistic perspective strengthens classification accuracy and reflects evolutionary processes
more realistically. The resulting phylogenetic trees help illustrate how species diverge, radiate, and adapt.
Plant taxonomy remains vital for biodiversity conservation and sustainable resource management.
Accurate species identification informs conservation priorities, invasive species control, ecological
monitoring, and agricultural breeding programs. As global biodiversity faces increasing threats, plant
taxonomy serves as a foundation for protecting the world’s plant heritage .

CONCLUSION

Plant taxonomy provides the structural framework for understanding and organizing plant diversity. By
integrating classical morphological approaches with cutting-edge molecular and computational tools, the
field continues to refine plant classification and unravel evolutionary relationships. Taxonomy is
indispensable for ecological research, conservation planning, agriculture, and environmental policy. As
global biodiversity declines, plant taxonomy becomes increasingly critical for documenting species,
identifying endangered populations, and guiding preservation strategies. Through ongoing innovation and
interdisciplinary collaboration, plant taxonomy will remain a central pillar of botanical science and
biodiversity management.
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