Vol. 3 Issue-12, August 2023 (e-ISSN: 2582-8223)

<)JUST AGRICULTURE

multidisciplinary e-Newsletter

Exploring the Latest Advancements in Modern Seed
Testing Techniques

*Jyoti
School of Agricultural Sciences, [IMT University Meerut - 250001 Uttar Pradesh

ARTICLE ID: 26

Introduction

Modern seed testing techniques have advanced significantly in recent years, leveraging

cutting-edge technologies to provide more precise and efficient assessments of seed quality

and performance. Seed testing is a crucial step in the agricultural process, as it helps ensure

the quality and viability of seeds before planting. Various sensors and technologies are used

in seed testing laboratories to assess different aspects of seed quality. Some of the key

modern seed testing techniques include:

1.

Moisture Sensors: These sensors measure the moisture content of seeds. Controlling
moisture levels is essential for maintaining seed viability and preventing mold or
fungal growth during storage.

Electronic Seed Sizers: Seed sizes utilize electronic technology to sort seeds based
on their size and shape. This helps ensure uniformity in planting and improves crop
establishment.

Electrical Conductivity (EC) Sensors: EC sensors measure the electrical
conductivity of a seed solution, which can be used to assess seed viability and predict
germination potential.

Image Analysis Systems: Image analysis systems capture images of seeds and use
computer algorithms to analyze size, shape, color, and other characteristics. This data
can provide valuable information about seed quality and purity.

Near-Infrared (NIR) Spectroscopy: NIR spectroscopy is a non-destructive
technique that can assess the internal composition of seeds, such as protein, oil, and
moisture content, providing insights into seed quality.

X-ray Radiography: X-ray radiography allows seed testers to visualize the internal
structure of seeds, detecting any abnormalities, insect damage, or diseases without

damaging the seeds.
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Germination Testing Equipment: Germination testing chambers and sensors are
used to determine the percentage of seeds that can germinate under controlled
conditions, giving an indication of seed viability.

Vigor Testing Equipment: Vigor testing assesses the potential for rapid and uniform
emergence of seeds under various stress conditions. Sensors may be used to monitor
seedling growth rates and responses to stressors like low temperatures.
Thermocouples and Temperature Sensors: These sensors monitor temperature
conditions during seed storage and germination testing to ensure optimal conditions
for seed viability.

Hyperspectral Imaging: Hyperspectral imaging combines spectroscopy and imaging
to gather detailed information about seeds' chemical composition and quality.

Flow Cytometry: Flow cytometry can be used for ploidy analysis and to assess seed
viability based on the integrity of the seed's cellular components.

Impedance Analyzers: Impedance analyzers measure the electrical resistance of
seeds, which can be correlated with seed hydration and viability.

DNA Marker Technology: DNA marker-based seed testing involves analyzing
specific DNA sequences in seeds to identify genetic traits, determine seed purity, and
verify varietal authenticity. It is particularly useful for verifying the presence of
genetically modified organisms (GMOs) and ensuring seed varietal purity.
High-Throughput Phenotyping: High-throughput phenotyping uses automated
systems and sensors to collect large amounts of data on seed characteristics and plant
traits. This technology allows for rapid and non-destructive assessment of multiple
traits, such as seed size, shape, color, and germination potential.

Digital Imaging and Machine Learning: Digital imaging techniques, combined
with machine learning algorithms, enable seed testers to process and analyze large
volumes of seed images efficiently. This approach can identify irregularities, defects,
and abnormalities in seeds, contributing to better seed quality assessment.

Seed Health Testing with PCR: Polymerase Chain Reaction (PCR) is used to detect
the presence of seed-borne pathogens, viruses, and other harmful microorganisms.
PCR-based techniques provide quick and accurate results, aiding in disease

management and seed health evaluation.
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17. Seed Vigor Testing: Modern seed vigor tests go beyond traditional germination
testing and assess seed performance under various stress conditions. These tests help
predict seedling establishment and crop performance in the field.

18. Hyperspectral Imaging: Hyperspectral imaging captures a wide range of
electromagnetic wavelengths to analyze the chemical composition of seeds. This
technology aids in determining seed quality attributes such as protein content, oil
content, and moisture levels.

19. Seed Electrolyte Leakage Test: This test evaluates seed membrane integrity by
measuring the leakage of electrolytes from seeds. It provides insights into seed vigor
and stress tolerance.

20. Digital Seed Counting and Sorting: Automated seed counting and sorting machines
use advanced imaging and computer algorithms to accurately count and sort seeds
based on size, shape, and other characteristics.

21. Seed Coating and Pelleting Technology: Seed coating and pelleting techniques
allow the application of beneficial substances like fertilizers, biopesticides, or
beneficial microorganisms to seeds. These technologies enhance seed performance
and provide targeted protection.

22. Seed Priming Techniques: Seed priming involves pre-soaking seeds in a controlled
environment to initiate germination but without completing the process. This
technique enhances seed vigor and uniformity.

Conclusion: -

Modern seed testing technologies offer numerous advantages, including faster
turnaround times, higher accuracy, increased capacity for testing large seed lots, and the
ability to detect and manage potential seed quality issues effectively. These innovations
contribute to improved seed quality assurance and support sustainable agricultural practices
by helping farmers make informed decisions about seed selection and optimizing crop yields.
Using these sensors and technologies, seed testing laboratories can accurately assess seed
quality, germination potential, and vigor, which is crucial for farmers to make informed
decisions about seed selection and planting strategies, ultimately leading to higher crop yields

and improved agricultural productivity.

148

Page

I —————————————————————
www.justagriculture.in



