
Programme BS Botany Course Code BOT-401 Credit Hours 3 

Course Title Analytical Techniques in Botany (Theory) 

Course Introduction 

This course intends to engage students into a high standard academic rigor and opportunities enabling 

students stay engaged in core aspects of botany at depth to create new knowledge. It will provide insights 

into the open source and proprietary, infrastructure-based and cloud-based advanced analytical tools, being 

used globally to understand the redefined prerequisites of learning botanical multidisciplined facets in the 

modern era such as, plants’ distribution, classification, ecology, genetics, physiology, structure, and 

economic 

Learning Outcomes 

On the completion of the course, the students will be able to: 

 Learn open-source advanced analytical tools involving machine learning and perspective analysis of 

data related to botany

 Become acquainted with the infrastructure-based and cloud-based tools of data analyses related to botany.

 Become capable of building multiple diverse ways to visualize data from simple data visuals to 

complex ones with drill-down capabilities.

 Provide capabilities that are scalable and built-in to support advanced analytics in multidisciplined 

facets of botany.

Course Contents 

 Application of AI-assisted techniques in plants: application AI-assisted techniques in major branches 

of Botany, application of machine learning techniques in plant sciences. 

 Application of Robotics (UAVs, UGVs, and UUVs) in Botany: 

UAVs (unmanned aerial vehicles) in Botany: application of UAVs for monitoring spatial and temporal 

variations of vegetation indices, UAVs for monitoring plant disease occurrence in the field, UAVs for 

monitoring plant productivity, UAVs for managing precise nutrition in plants, other applications of 

UAVs in Botany. 

UGVs (unmanned ground vehicles) in Botany: application of UGVs in reconnaissance studies in weed 

occurrence, application of UGVs in reconnaissance studies of macrofauna in forest floors. 

UUVs (unmanned underwater vehicles) in Botany: application of UUVs for monitoring quality of water 

in freshwater and oceanic water bodies, application of UUVs for monitoring freshwater algae and 

phytoplanktons, application of UUVs for monitoring oceanic algae and phytoplanktons. 

 Application of remote sensing and satellite imaging techniques in Botany: application of remote 

sensing (RS) in Botany, RS techniques for monitoring terrestrial vegetation features, RS techniques for 

monitoring aquatic plants, RS techniques for studying plant ecology and ecosystems. 

 Biochemical characterization techniques in Botany: techniques for isolation of proteins form plants, 

techniques for characterizing proteins in plants, techniques for determining nucleic acids in plants, 

techniques for characterizing nucleic acids in plants, mass spectrometric analysis of biochemical 

compounds in plants, x- ray diffraction analyses in plants, x-ray crystallographic analysis in plants. 

 Application of nanotechnological techniques in Botany: techniques for synthesizing nanoparticles 

from plants, nanoparticle application and uses in plant science. 

 Biostatistical techniques in Botany: 

Quantitative data techniques in Botany, techniques for quantitative data collection, techniques for 

quantitative data analyses. 



Qualitative data techniques in Botany: techniques for qualitative data collection in Botany, 

techniques for qualitative data analyses in Botany 

Techniques for data presentation in Botany 

 Cell fractionation techniques in Botany: cell fractionation techniques in Botany, centrifugation 

techniques for plants, cytochemical techniques for plants, histochemistry techniques for plants, 

autoradiography techniques in plants, fluorescent antibodies application in plants, single-cell analysis in 

plants, plant single cell analysis through genomics, plant single cell analysis through transcriptomics, 

plant single cell analysis through spatial resolution. 

 Chromatographic techniques in Botany: application of paper chromatography in plants, application 

of column chromatography in plants, application of thin layer chromatography (TLC) in plants, 

application of gas- liquid chromatography (GLC) in plants, application of high-performance liquid 

chromatography (HPLC) in plants, application of ion exchange chromatography in plants, application 

of molecular sieve chromatography in plants, application of affinity chromatography in plants. 

 Imaging and related techniques in Botany: use of light microscopic techniques in Botany, use of 

fluorescent microscopic techniques in Botany, use of confocal microscopic techniques in Botany, use 

of fluorochromes in Botany, use of flow cytometry (FACS) in plants, applications of fluorescence 

microscopy in plants, application of chromosome banding technique in plants, application of FISH in 

plant sciences, application of chromosome painting in plants, application of transmission electron 

microscopy (TEM) in plants, application of scanning electron microscopy (SEM) in plants. 

 Pollutant (inorganic) determination techniques in soil and plants: techniques for determining 

mineral nutrient in plants, destructive techniques for determining nutrients in plant tissues, non-

destructive techniques for determining nutrients in plants parts, techniques for determining mineral 

nutrients in soil samples, soil sample preparation techniques, mineral nutrient quantification techniques 

for soils, techniques for determining heavy metals in plants and soils, plant sample preparation 

techniques for determination of heavy metals, soil sample preparation techniques for determination of 

heavy metals, heavy metal quantification techniques for plants and soils. 

 Pollutant (organic) determination techniques in soil and plants like POPs, PFOS, PFAS, etc.: soil 

and plant sample preparation techniques for determination of organic pollutants, techniques for 

identifying composition of the organic pollutants in plants and soil, quantification techniques for organic 

pollutants in plants and soil. 

 Radioisotopic techniques in Botany: application of auto-radiographic techniques in plants, application 

of pulse chase experiment techniques in plants, application of other radioisotopic techniques in different 

branches of Botany. 

 Real-time 3D Imaging of plants roots through non-destructive approaches: application of MRI for 

monitoring live tissues and organs of plants, application of distributed fibre optic sensing in plants, 

application of IR thermal imaging in plants. 

 Learning outcomes: On the completion of the course, the students will understand how contemporary 

techniques being used in the study of plants. The course will provide knowledge about state-of-the-art 

and cutting-edge techniques being used in plant sciences. The students will be put into perspective of 

application of modern analytical techniques for improvement of plants. 

 

 


