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The science of plants in the 21st century has been changed radically and it has expanded 

well beyond the classical botany to include the molecular, computational, ecological and 

socio-economic aspects of vegetal life. Traditionally, the science of plants used to be 

concerned with taxonomy, morphology, and physiology, with the main target being the 

description of plant diversity and the simplest biological processes. Although these 

foundations still play a central role, modern plant science has evolved to solve intricate 

issues of the world like climate change, food security, loss in biodiversity and sustainable 

management of resources. The paradigm shift in the field of modern plant science is the 

transition to integrative, predictive, and solution-oriented research models that correlate 

the basic knowledge with the needs of society (Chen et al., 2024). 

The incorporation of molecular biology and genomics in the field of plant sciences has 

been one of the most important evolutionary transformations. Recent development of 

DNA sequencing technologies has provided an opportunity to study plant genomes, 

transcriptomes, and epigenomes in depth and has uncovered the genetic foundation of 

growth, development, and stress responses. Genomic tools now with high resolution can 

enable the researcher to discover regulatory networks, functional genes and adaptive traits 

in a variety of plant species including crops and wild relatives. This molecular approach 

has broadened the area of plant science beyond organism-level observation into system-

level insights that make interventions in breeding and biotechnology approaches that were 

once not possible (Kumar et al., 2024). 

The other characteristic of the 21st-century plant science is its growing dependency on 

data-driven approaches. Spatial and temporal plant responses are recorded through high-

throughput phenotyping, remote sensing, and sensor monitoring which result in massive 

data. The analysis of these data and the derivation of biologically significant patterns is 

now performed using computational instruments, such as artificial intelligence and 

machine learning. Consequently, the field of plant science has become a computationally 
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