Training Course on Phenotyping and Crop Trait

Analysis for Breeding

Professional Development Training Course Outline

Category Agriculture Duration 5 Days

Online / On-site

Base Fee $1,100 USD Delivery Mode )
Hybrid

Course Introduction

Precision breeding and phenotyping are at the forefront of agricultural innovation. With the increasing demand for
climate-resilient crops and sustainable agriculture, the integration of high-throughput phenotyping technologies and
advanced crop trait analysis has become a vital component of modern plant breeding programs. Training Course on
Phenotyping and Crop Trait Analysis for Breeding is designed to empower researchers, breeders, agronomists, and
agricultural professionals with cutting-edge knowledge and hands-on skills to apply phenotyping and trait analysis for
crop improvement, ensuring food security and increased productivity.

The course covers digital phenotyping platforms, data analytics, genomics integration, trait
dissection, and practical breeding applications. By leveraging advanced phenotyping tools such as
UAVs, multispectral imaging, Al-driven data models, and sensor-based systems, participants will
be able to analyze physiological and morphological traits at scale. Thiswill accelerate breeding
cycles and enhance genetic gain for target environments. The courseisrich in practical case studies,
enabling participants to apply knowledge to real-world scenarios.

Programme Curriculum

Training Course on Phenotyping and Crop Trait Analysisfor Breeding

Introduction

Precision breeding and phenotyping are at the forefront of agricultural innovation. With the increasing demand for climate-
resilient crops and sustainable agriculture, the integration of high-throughput phenotyping technol ogies and advanced crop
trait analysis has become a vital component of modern plant breeding programs. Training Course on Phenotyping and Crop
Trait Analysis for Breeding is designed to empower researchers, breeders, agronomists, and agricultural professionals with
cutting-edge knowledge and hands-on skills to apply phenotyping and trait analysis for crop improvement, ensuring food
security and increased productivity.



The course covers digital phenotyping platforms, data analytics, genomics integration, trait dissection, and practical
breeding applications. By leveraging advanced phenotyping tools such as UAV's, multispectral imaging, Al-driven data
models, and sensor-based systems, participants will be able to analyze physiological and morphological traits at scale. This
will accelerate breeding cycles and enhance genetic gain for target environments. The courseisrich in practical case
studies, enabling participants to apply knowledge to real-world scenarios.

Course Objectives
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Understand the fundamentals of crop phenotyping and trait dissection.
Explore the role of high-throughput phenotyping (HTP) in modern breeding.
Learn sensor-based phenotyping using drones, imaging, and |oT devices.
Analyze genotype-by-environment interactions through phenotyping data.
Integrate phenomics and genomics for precision breeding.

Apply machine learning and Al in trait prediction.

Enhance breeding efficiency through trait-based selection strategies.
Develop skillsin phenotypic data collection, management, and analysis.
Understand root architecture and above-ground trait dynamics.

Utilize UAV and multispectral imaging for field phenotyping.

. Interpret phenotyping software outputs for decision-making.
. Build resilient crop varieties through stress trait analysis.
. Review global phenotyping case studies and best practices.

Target Audiences
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Plant breeders and geneticists

Agronomists and crop scientists

Agricultural research institutions

Seed companies and agribusiness professionals

Agricultural data analysts

University students and academic researchers

Government agricultural officers

NGOs and international development agencies in agriculture

Course Duration: 5 days

Course Modules

Module 1: Introduction to Phenotyping and Trait Analysis

Key concepts and terminologies

Rolein plant breeding and improvement
Importance of trait heritability

Evolution of phenotyping technologies
Limitations and opportunities in phenotyping
Case Study: Phenotyping in rice drought tolerance

M odule 2: High-Throughput Phenotyping Technologies

Imaging platforms. RGB, NIR, multispectral
UAV-based phenotyping systems

Robotics and greenhouse automation

Data acquisition protocols

Challenges in large-scale phenotyping

Case Study: Maizetrait screening via drone imaging



Module 3: Sensor-Based Phenotyping Systems

Soil moisture and canopy temperature sensors

loT integrationin field plots

Root imaging technologies

Real-time data logging tools

Mobile apps for trait recording

Case Study: Wheat heat-stress monitoring using sensors

Module 4: Data Management and Analysis
Phenotyping data formats and storage

Use of statistical software (R, Python)

Data cleaning and normalization

Visualization and reporting tools

Big data challenges in phenotyping

Case Study: Trait variance analysisin soybean

Module 5: Genomics and Phenomics I ntegration
e Marker-trait association studies
GWAS and QTL mapping
Linking phenotypes to genotypes
Applicationsin genomic selection
Multi-omics data layering
Case Study: Genomic-assisted selection in tomato breeding

Module 6: Al and MachineLearningin Trait Prediction
Algorithms for trait classification

Predictive modeling for yield traits

e Deep learning applications

Decision-support systems in breeding

Use of neural networksin phenotyping

Case Study: ML model for disease resistance traits

Module 7: Trait-Based Breeding Strategies

Trait prioritization and selection indices

Target environment adaptation

Stress-resilient trait development

Trait stacking in hybrid development

Cost-benefit analysis of trait selection

Case Study: Breeding cowpea for multiple abiotic stresses

Module 8: Global Case Studiesand Policy I mplications
National phenotyping programs

International collaboration platforms

Intellectual property and data sharing

Sustainable breeding policies

Public-private partnerships in phenotyping

Case Study: AfricaRice phenotyping platform impact

Training M ethodology
o Interactive lectures and expert presentations



Hands-on exercises with phenotyping tools
Real-world case studies and group discussions

Data analysis simulations using R and Python

Field demonstrations of UAV and sensor-based tools
Peer collaboration and problem-solving sessions

Register asa group from 3 participantsfor a Discount

Send us an email: info@fineskilltrainingcenter.com or call +254769199797

Certification

Upon successful completion of thistraining, participants will be issued with a globally- recognized certificate.
Tailor-Made Course

We also offer tailor-made courses based on your needs.

Key Notes

a. The participant must be conversant with English.

b. Upon completion of training the participant will be issued with an Authorized Training Certificate

¢. Course duration is flexible and the contents can be modified to fit any number of days.

d. The course fee includes facilitation training materials, 2 coffee breaks, buffet lunch and A Certificate upon successful
completion of Training.

e. One-year post-training support Consultation and Coaching provided after the course.

f. Payment should be done at |east a week before commence of the training, to FINESKILL
TRAINING CENTER account, as indicated in the invoice so as to enable us prepare better for you.

Upcoming Scheduled Sessions

Start Date End Date Location Price

10 Aug 2026 14 Aug 2026 Online $1,100
17 Aug 2026 21 Aug 2026 Online $1,100
24 Aug 2026 28 Aug 2026 Online $1,100
31 Aug 2026 04 Sep 2026 Online $1,100
07 Sep 2026 11 Sep 2026 Online $1,100

14 Sep 2026 18 Sep 2026 Online $1,100


mailto:info@fineskilltrainingcenter.com

Start Date End Date Location

21 Sep 2026 25 Sep 2026 Online $1,100

28 Sep 2026 02 Oct 2026 Online $1,100

Ready to enroll or request a customized program? Book online or contact us:

Register Online Now

Email: info@fineskilltrainingcenter.com | Website: www.fineskilltrainingcenter.com


https://www.fineskilltrainingcenter.com/courses/training-course-on-phenotyping-and-crop-trait-analysis-for-breeding

