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Introduction

The thesis entitled "Morphometric Analysis in Some Members of Family Convolvulaceae Juss."
aims to explore the morphological diversity and taxonomic relationships within the Convolvulaceae
family, focusing on species found in western India. The study is motivated by the need for a deeper
understanding of leaf morphology and its implications for plant taxonomy and evolution. The family
Convolvulaceae, known for its wide variety of species, presents a unique opportunity to study
morphological variations influenced by environmental factors.
Objectives

The primary objectives of this research are to:

» Quantitatively analyse leaf morphology using advanced morphometric techniques.

» Investigate the intra- and inter-species morphological variations.

> Assess the influence of environmental factors on leaf morphology.

» Enhance the taxonomic resolution within the Convolvulaceae family through detailed

morphometric analysis.

Materials and Methods

The study involved the collection of leaf samples from 58 species of Convolvulaceae across
various locations in western India. High-resolution images of these leaves were captured and processed
using geometric morphometrics and elliptic Fourier analysis. These techniques allow for a precise
quantification of leaf shape and size, providing a robust dataset for statistical analysis.

Key steps in the methodology included:

» Plant Collection (From various localities)

> Image Acquisition (Scanning of dried and flat leaves)

> Image Analysis (Morphometric analysis through software)
» Statistical Analysis (EFA, PCA and Cluster analysis)



Results
The morphometric analysis revealed significant intra- and inter-species variations in leaf

morphology. The key findings include:

» Intra-species Variation: Significant morphological differences were observed within species,
suggesting a high degree of phenotypic plasticity.

> Inter-species Variation: Distinct morphological patterns were identified between species, aiding
in their taxonomic classification.

» Environmental Influence: Leaf morphology was found to be significantly influenced by

environmental factors such as altitude, temperature, and soil type.

The cluster dendrogram generated from the morphometric data provided a visual segregation
of the analysed species, highlighting the potential for these techniques to resolve taxonomic ambiguities.
Discussion

The results underscore the utility of morphometric analysis in plant taxonomy. The observed
morphological variations provide insights into the adaptive strategies of Convolvulaceae species in
response to their environments. Obtained results showed that morphometric analysis can successfully
(to some extent) be utilised to segregate closely related species. The application of geometric
morphometrics and elliptic Fourier analysis has demonstrated a high degree of precision in capturing
subtle morphological differences. This precision is crucial for distinguishing between closely related
species that might otherwise be difficult to differentiate using traditional morphological methods. By
providing quantitative data, these techniques reduce subjectivity in morphological assessments and
enhance the reproducibility of taxonomic studies.

Conclusions

The thesis concludes that advanced morphometric techniques offer a valuable approach to studying leaf
morphology and improving taxonomic resolution within the Convolvulaceae family. The detailed
morphometric data generated in this study provide a foundation for future research in plant

morphology and taxonomy.

» Morphometric analysis can distinguish closely related species, facilitating more accurate

taxonomic classifications.



» Leaf morphology is influenced by environmental factors, reflecting adaptive strategies of plants.
This phenotypic plasticity enables species to survive and thrive in diverse environments.
» 'The methodologies used in this study can be applied to other plant families, contributing to a

broader understanding of plant diversity and evolution.

By demonstrating the efficacy of morphometric techniques in capturing and analysing leaf
morphology, this research paves the way for more extensive studies across different plant taxa. It
suggests that similar approaches could be employed to explore morphological diversity in other
ecologically significant and taxonomically challenging groups.

Future Research

The study opens several avenues for future research, including:

» Applying morphometric techniques to a wider range of species within the Convolvulaceae
family and other plant families.

> Investigating how leaf morphology changes over time in response to environmental changes.

» Combining morphometric analysis with genetic and ecological studies to gain a holistic

understanding of plant diversity.

Integrating genetic data with morphometric analysis can provide deeper insights into the
evolutionary processes shaping plant morphology. This integrative approach can help unravel the
genetic basis of morphological traits and their adaptive significance.

In conclusion, this research advances our understanding of leaf morphology and its role in plant
taxonomy, providing valuable insights into the Convolvulaceae family and setting the stage for future
explorations in plant science and computational botany. The findings emphasize the need for a multi-
faceted approach to studying plant diversity, incorporating morphometric, genetic, and ecological data

to achieve a comprehensive understanding of plant evolution and adaptation.



