
Background Information
Biodiversity plays an essential role in 
maintaining ecological balance, providing 
food, and supporting livelihoods worldwide. 
India, renowned as one of the mega-
biodiverse countries, harbors a significant 
number of endemic species. The aquatic 
biodiversity, notably fisheries resources, is 
crucial as it offers protein-rich food, sustains 
livelihoods, and generates foreign exchange. 
However, the decline in biodiversity due to 
anthropogenic factors is alarming.

Integrative taxonomy, which combines 
classical and molecular approaches, has 
revolutionized the field of taxonomy. Classical 
t axonomy,  based  on  morpho log i ca l 
characteristics, has historically underpinned 
our understanding of species diversity. Yet, it 
sometimes struggles with issues l ike 
phenotypic plasticity, where organisms' 
appearances vary widely under different 
env i ronmenta l  condi t ions.  Molecular 
techniques,  such as DNA barcoding 
developed over the past three decades, 
complement traditional methods by resolving 
taxonomic ambiguities, uncovering cryptic 
spec ies ,  and revea l ing evo lu t ionary 
relationships that morphological methods 
alone might miss.

Despite India's diverse agro-climatic zones 
and its status as a mega-biodiverse country, 
less than half of its biodiversity has been 
characterized at the molecular level. 
Advanced methods like next-generation 
sequencing now enable species identification 
direct ly from environmental samples, 
enhancing our ability to monitor biodiversity 
comprehensively. The training program 
“Integrative Taxonomy and Phylogenetics” is 
specifically designed to update researchers on 
the powerful combination of classical and DNA 
sequence-based species del imitat ion 
techniques. This integrative approach is 
crucial for accurately cataloging India's rich 
biodiversity and implementing effective 
conservation strategies.
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Course Content
Ÿ Philosophy of Taxonomy

Ÿ Tools in Classical Taxonomy

Ÿ Species Concept

Ÿ Basis of Molecular Evolution

Ÿ Concept of Molecular Clock and 
Genetic Distance

Ÿ Molecular Taxonomy

Ÿ Species Delimitation Methods

Ÿ Nucleotide Substitution Models

Ÿ DNA Barcoding

Ÿ DNA Sequence Analysis

Ÿ Molecular Phylogenetics

Ÿ Phylogenetic Tree Reconstruction 
Methods 

Ÿ R-software for Phylogenetics

Ÿ Concepts of Metabarcoding

Ÿ Global Databases for Taxonomy

Intake capacity
20 participants

Eligibility
Masters and PhD Scholars of the SC 
category

Travel Allowance & 
Accommodation
Participants will be provided to and fro 
train fare of Sleeper III Tier tickets by 
the shortest route. In case of travel by 
air, the difference will be borne by the 
part ic ipants.  Free lodging and 
boarding will be provided.

How to apply?
Application is in the following Google 
form which needs to be filled on or 

Hands-on Training on
 Integrative Taxonomy and Phylogenetics

Under SCSP
th thDates: 26  February – 5  March 2025

About the Institute
ICAR-Central Institute of Fisheries Education (Deemed University) is a premier institution 
dedicated to promoting higher fisheries education through the generation of high-quality 
human resources, high-end research in both basic and applied aspects, generation of 
appropriate technologies and their dissemination. CIFE alumni constitute the country's 
present leadership in this sector. CIFE has global linkages and a significant role in fisheries 
education of African and SE Asian countries.
Fisheries Resources, Harvest and Post-harvest Management Division 
The Division has been working in the areas of classical and molecular taxonomy for the last 
two decades. In recent years, we have identified several new species, developed species-
specific DNA barcodes, and delimited groups such as crustaceans, molluscs, 
elasmobranchs, and teleosts. The Division has established a well-equipped museum and 
has cataloged around 300 species of aquatic fauna
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Background Information 
Biodiversity plays an essential role in maintaining ecological balance, providing food, and 
supporting livelihoods worldwide. India, renowned as one of the mega-biodiverse countries, 
harbors a significant number of endemic species. The aquatic biodiversity, notably fisheries 
resources, is crucial as it offers protein-rich food, sustains livelihoods, and generates foreign 
exchange. However, the decline in biodiversity due to anthropogenic factors is alarming.
Integrative taxonomy, which combines classical and molecular approaches, has 
revolutionized the field of taxonomy. Classical taxonomy, based on morphological 
characteristics, has historically underpinned our understanding of species diversity. Yet, it 
sometimes struggles with issues like phenotypic plasticity, where organisms' appearances 
vary widely under different environmental conditions. Molecular techniques, such as DNA 
barcoding developed over the past three decades, complement traditional methods by 
resolving taxonomic ambiguities, uncovering cryptic species, and revealing evolutionary 
relationships that morphological methods alone might miss.
Despite India's diverse agro-climatic zones and its status as a mega-biodiverse country, less 
than half of its biodiversity has been characterized at the molecular level. Advanced methods 
like next-generation sequencing now enable species identification directly from 
environmental samples, enhancing our ability to monitor biodiversity comprehensively. The 
training program “Integrative Taxonomy and Phylogenetics” is specifically designed to 
update researchers on the powerful combination of classical and DNA sequence-based 
species delimitation techniques. This integrative approach is crucial for accurately 
cataloging India's rich biodiversity and implementing effective conservation strategies
Course Content

· Philosophy of Taxonomy
· Tools in Classical Taxonomy
· Species Concept
· Basis of Molecular Evolution
· Concept of Molecular Clock and Genetic Distance
· Molecular Taxonomy
· Species Delimitation Methods
· Nucleotide Substitution Models
· DNA Barcoding
· DNA Sequence Analysis
· Molecular Phylogenetics
· Phylogenetic Tree Reconstruction Methods 
· R-software for Phylogenetics
· Concepts of Metabarcoding
· Global Databases for Taxonomy

Intake capacity
20 participants
Eligibility
Masters and PhD Scholars of the SC category
How to apply?

th
Application is in the following Google form which needs to be filled on or before 16  
February 2025. 
h�ps://docs.google.com/forms/d/13T_mL4sKKWew_Zal0bg7vUHMxmokjA8fvtrUjZI7AgU/edit
Travel Allowance & Accommodation
Participants will be provided to and fro train fare by Sleeper III Tier by the shortest route. In 
the case of travel by air, the difference will be borne by the participants. Free lodging and 
boarding will be provided.
Dates to remember 

th
Last date of submission of application: 16  February 2025

th
Communication of selection: 17  February 2025

thConfirmation by candidate: 18  February 2025

For any other details, please contact:
Dr. B. B. Nayak, PS and Head, FRHPHM division, email ID: nayakbb@cife.edu.in
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