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Indian Biological Data
Centre

IBDC is the first National life science data
repository in India. 

It is supported by the Government of India (GOI)
through the Department of Biotechnology (DBT). 

It enables the implementation of the “Biotech-
Pride Guidelines”.

It is a joint project of Regional Centre for
Biotechnology, National Institute of Immunology,
International Centre for Genetic Engineering &
Biotechnology and National Informatics Centre.



LOCATION 

Indian Biological Data Centre Regional Centre for
Biotechnology

Translational Health Science and
Technology Institute

Indian Biological Data Center, 
Regional Centre for Biotechnology, 
NCR Biotech Science Cluster, 3rd Milestone,
Faridabad-Gurugram Expressway, 
Faridabad – 121 001

https://ibdc.dbtindia.gov.in/ support@ibdc.rcb.res.in

MK Bhan Auditorium

It is housed at Regional Centre of Biotechnology, an academic institution
established by the Department of Biotechnology, Govt. of India with regional and
global partnerships synergizing with the programmes of UNESCO as a Category II

Centre. 

The IBDC was dedicated to the nation by 
Dr. Jitendra Singh, Honorable Minister for
Science and Technology, GOI on Nov 10, 2022.
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WHAT WE DO?

Biological Data
Archive
Resources

High
Performance
Computational
Facility

Support to
Project of
National
Importance

Big Data
Analytics

User Resources Trainings:
Data
Submission &
Data Analysis



Leveraging genetic resources for accelerated
genetic improvement of Linseed using
comprehensive genomics and phenotyping
approaches.

Characterization of Chickpea Germplasm Resource
to Accelerate Genomics-assisted Crop
Improvement.

Exploiting Genetic Diversity for Improvement of
Safflower through Genomics Assisted Discovery of
QTLs/Genes Associated with Agronomic Traits.

BI   NODE

Major Mission Projects
Triticum aestivum

Germplasm Characterization and Trait Discovery in
Wheat using Genomics Approaches and its
Integration for Improving Climate Resilience,
Productivity and Nutritional quality.

Mainstreaming rice landraces diversity in varietal
development through genome-wide association
studies: A model for large-scale utilization of gene
bank collections of rice.

Oryza sativa

Linum usitatissimum

Cicer arietinum

Carthamus tinctorius

Mainstreaming sesame germplasm for productivity
enhancement and sustainability through genomics
assisted core development and trait discovery.

Sesamum indicum

Decode | Analyze | Discover Trainings Conferences





PDI
Indian Human Phenome Database

IAPD
Indian Animal Phenome Database

Genes, Genomes and Variation

Functional Genomics

Proteomics

Molecular Structures

Metabolomics

Images

Data Portal Diversity @IBDC

Phenotype

IMPD
Indian Microrganisms Phenome Database



Heterogeneous data
-Indoor/outdoors

-Collaborative projects
-Manual to automated

data collection
-High throughput

phenotyping

Levels of Phenotyping

Lab Phenotyping
Field Phenotyping
(Semi-controlled)

Phenotyping facility
(controlled environment)

Field Phenotyping

Increasing with
technology

-Devices
-Sensors

-Measurements

Complicated
-Different environments and ecosystems

-Different tissues and stages
-Different scales

-Different interactions
-varied names and measuring conventions

Poorly Documented
Lack of proper meta data formats and dedicated

repositories



Difficult to
Reuse

Publish Results

Reuse
Plan

Share

Preserve

Data 
Generation

Collect

ProcessAnalyse

FAIR DATA

Graveyard



High throughput phenotyping in India

Nanaji Deshmukh Plant Phenomics Centre (NDPPC) at Indian Agricultural Research Institute (ICAR-IARI) in New Delhi, 

International Crops Research Institute for the Semi-Arid Tropics (ICRISAT)
 ​

Indian Institute of Horticultural Research (IIHR): Based in Bengaluru, Karnataka

Data and Observations

Traditional Phenotyping

High-Throughput Phenotyping (HTP)

Phenotype Data
Generation

Fiorani and Schurr (2013) referred to plant phenotyping as the set of
methodologies and protocols used to accurately measure plant growth,
architecture, and composition at different scales.

Plant Phenotyping Survey 



1.  Employment Contribution:
Workforce Engagement: Approximately 45.5% of India's total workforce is
employed in agriculture and related activities. ​Statista
Livelihood Support: The agriculture sector provides livelihood support to
about 42.3% of the population. ​

2. GDP Contribution:
Gross Value Added (GVA): In the fiscal year 2022-23, agriculture contributed
18.3% to India's GVA. ​
Overall GDP Share: For the fiscal year 2024-25 (provisional estimates),
agriculture's share in the country's GDP is approximately 16%. ​India Budget

3. Food Security:
Undernourishment: Despite achieving food sufficiency, India is home to over
190 million undernourished people, accounting for a quarter of the world's
hungry population. ​

4. Growth Trends:
Sector Growth: The agriculture sector has registered an average annual
growth rate of 4.18% at constant prices over the last five years. ​

5. Budgetary Allocations:
Financial Year 2025-26: The government has allocated approximately 1.75
trillion rupees (about $20 billion) to agriculture sector

Importance for India



Food Security

Selection of varieties
based on Trait, stress

response &
geographical locations

Data for Comparative
Studies

Precision
Agriculture

Data-Driven
Decision Making

Development stage

Traits Treatments

Tissue
Location

Cultivars/varieties

Methods
Soil Health

Integration with

GWASQTLS

Crop Phenome data Engineering high
yielding and climate-

resilient crop varieties

Other Omics Data

Bridging the Genotype-
Phenotype Gap

WHY PHENOTYPE DATA IS IMPORTANT



DATA ALONE IS NOT SUFFIECIENT....



Meta-Data: Data about Data

Why it’s important
✅ Others can reproduce your work and validate findings.
 ✅ Studies from different sites and seasons can be compared fairly.
 ✅ Phenotype data can be integrated with genomic and environmental data.
 ✅ Good metadata turns raw data into long-lasting knowledge.

Why Metadata Matters for Phenotype Data

🌱 Making sense of data
Metadata tells the story behind the numbers – what was measured, when, where, how, and why.
It connects phenotypic traits with the actual experiment, environment, and methods used.
Without metadata, phenotype data is incomplete and hard to trust.

Metadata Makes Data FAIR
-Findable – Clear descriptions help others discover your data easily.
 -Accessible – Metadata explains how and where the data can be reached.
 -Interoperable – Using shared standards and vocabularies lets data from different studies
“talk” to each other.
 -Reusable – With enough detail, your data can be reliably used, compared, and built upon in
the future.

When??

Where?

How??

What??
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Submit to
ICPD

01

02

03

04

05

 Provide persistent
unique IBDC
accessions

Central portal for
the submission,

storage and
access of crop

phenotype data
 Universal

Ontology enabled
User-Friendly

Interface

Open and
Managed Access

submission
modes

 Support FAIR
and

sustainable
research
practice

Indian Crop Phenome Database

Morphological | Phenological | Physiological | Agronomical |
Abiotic and Biotic stress related traits | Quality| Genetic  

Trait Data 

Passport Data

Germplasm Information

Temperature | Humidity | Light
conditions etc

Environmental Data

Experiment design | Replication details | small
scale to large scale | Controls used etc

Experimental Design

State | Latitude & Longitude

Geolocation Data

Authors | Collaboration | Funding | Date etc

Contributor and Metadata

Vision
Biocuration of crop phenome data: To create a centralized, user-friendly
platform for the systemic collection, annotation and integration of phenotype
information.
 Aligned with the FAIR (Findable, Accessible, Interoperable, Re-usable) data
principles.
Ensure standardization, accessibility, and interoperability of phenome data
through the utilizing structured metadata fields and ontologies to enhance
findability, interoperability, and reusability of crop phenomic data,
empowering research and development.



Inspiration

Data Format



Project

Study

Data

Submitter

PPJ_10000X

PST_10000X

PDT_1000XX
Data

Submission

Project-1

Crop-1

Study-1 Study-2 Study-3

Project-1

Crop-1

Study-1 Study-2 Study-3

Project-2

Crop-2

Study-1 Study-2 Study-3

Project-1

Crop-1

Study-1 Study-2 Study-3

Data Archive Data Access

Ontology enabled data submission

ICPD
Accessions

ConsortiumIndividual Individual

Single Project Multiple Projects

Crop-2 Multiple
Crops/project

Single
Crops/project

Multi-year Data



Project

Study

Data File

User Profile

Organism

Consortium/Collaboration

Publication

Tissue
Meta-Trait

Treatment
Method

Envioronmental Conditions

Author List

Traits Developmental Stage

Associated Data Crop Passport Data

Observation Unit

Genotypes

Crop
Ontology/Plant

Ontology

1..n

1..n

1..1

1..n1

1..n

1..n

1

1

1..n

1

MCDP

1..n

1..n

1..1

NCBI Taxonomy

1..1

n..1

n..1

0-n

1..n

1..n

1

1..n

1

1..n

1

1..n

1..n
1..n

1..n

1..n

1..n

0-n

1..n

1

Characterization Data 

Genesys

ICRISAT

NBPGR-Genebank

Create Ontology



ICPD VERSION 2 META-DATA MODEL

Phenoproject
Meta Data: Title, Grant Number, Funding Agency, Project Description, Associated Publication, Release date, Collaboration and
CROP/s

STUDY
Basic Details: Phenoproject, crop, meta-trait, title of study, description, start and end date, location, experimental design,
growth facility, tolerant and susceptible checks
Growth & Environment conditions: Temperature, light, intensity, humidity, etc
Treatments: type (no treatment, biotic, abiotic), treatment agent, description, qualifier, duration and development stage
(simultaneous treatment)
Traits: trait name, observation development stage, plant tissue, method details
Person: Authors contributed to the study

Data File Template generation
Select study
Add accession list of cultivars/genotypes/varieties
Biological and technical replicates

Associated data submission
Plant Passport data
Soil and weather data
Other supporting data



Controlled access data: 
User restriction upto 2 years

Open access data

Data Access

Browse data 

Biological community

ICPD

Data Submission

Data submission and access flow
chart of Indian crop Phenome

Database (ICPD)

Submitter
Registration and

authentication Submitter login
Submitter ICPD

Dashboard

Step 2: Study
Registration

Step 1: Phenoproject
Registration

Step 3: Generate and
download data

template 

Data Submission 

User Registration

User-submitted data sync to his dashboard 

Step 4: Populate the
phenotype data in

template and Upload
to ICPD Database 

Data access

Login to ICPD

Data download 
(for Open-access only)

Project

Study

Data

Submitter

PPJ_10000X

PST_10000X

PDT_1000XX



Data File Format

Template can be used to plan, download and document observations in a structured
manner enabling data management and submission to ICPD

Automatically generated prefilled template with meta-data Observations

b = Biological replicates
t = Technical replicates



Submit New Data

Browse Ontology

Create Ontology

See and download ICPD SOP

Manage all phenotype projects

See and
download data

files

See and download the
metadata of project and

study

Details Timestamp

Give your feedback

 ICPD User Dashboard



74 41 39 367 325 2642 38,27,730 1740

Submitted Data Stats

User Institutions Projects Studies Data Files Downloads Sample
Observations

Visitors

CURRENT DATA STATS



Grain quality trait… Terminal Heat St…

Salinity stress…

wheat stripe…

wheat leaf r…

wheat spot…

wheat fus…

Stem rust…

Karnal b…

wheat p…

brown…

rice ba…

Sesam…
leaf b…

panic…
Sesa…

grai… min…

DU…

Ap…

Oil…

Hul…

Tes…

see…

Fus…

Dr…

Fu…

Fu…

CURRENT DATA STATS
37 Meta Traits





Leveraging genetic resources for accelerated
genetic improvement of Linseed using
comprehensive genomics and phenotyping
approaches.

Characterization of Chickpea Germplasm Resource
to Accelerate Genomics-assisted Crop
Improvement.

Exploiting Genetic Diversity for Improvement of
Safflower through Genomics Assisted Discovery of
QTLs/Genes Associated with Agronomic Traits.

ICPD is the data hub for major mission-mode programs on "Characterization of Genetic
Resources," supported by the DBT

Major Mission Projects

Triticum aestivum

Germplasm Characterization and Trait Discovery in
Wheat using Genomics Approaches and its
Integration for Improving Climate Resilience,
Productivity and Nutritional quality.

Mainstreaming rice landraces diversity in varietal
development through genome-wide association
studies: A model for large-scale utilization of gene
bank collections of rice.

Oryza sativa

Linum usitatissimum

Cicer arietinum

Carthamus tinctorius

Mainstreaming sesame germplasm for productivity
enhancement and sustainability through genomics
assisted core development and trait discovery.

Sesamum indicum



MISSION MODE DASHBOARDS
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Ontology enabled data submission

Browse Ontology Create Ontology

Submitter can contribute to ontology creation 

MCMT106562 (Meta Trait)
MCT106562 (Trait)

MCGS100297 (Stage)
MCPT101371 (Plant Tissue)

MCM100130 (Method)



Browse Data: Open and managed access



Data Sharing



FUTRUE
PLANS
ICPD

Interoperability with
international

phenomics and
genomics databases 

Provide decision-support
systems for breeders and

policymakers

Provide data analysis
pipelines & visualization

tools 

Ontology Curation, creation
and submission 

Curated data to support
climate-smart agriculture

AI/ML-Driven Phenome
Discovery



Development
stage

Traits

Treatments

CROP

Plant Tissue

LOCATION

Phenotype

Cultivars/
varieties

Methods Soil Health

Genome 

Expression
Data

Metabolome
data

Crop specific
data

resources 
Proteome

Data

GWAS

QTLS

Image Data



IPRI

PDI
Indian Human Phenome Database

IAPD
Indian Animal Phenome Database

IMPD
Indian Microrganisms Phenome Database

Coming soon.....
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Be the contributor towards data sustainability and conservation to
revolutionize the Indian Biodata infrastructure…
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