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SUMMARY 

Seed quality and seed health are very important for successful crop production. It ensures consistent 

establishment, good germination and higher output. Quality seeds are those which have genetic purity, physical 

cleanliness, good physiological potential, desired moisture content and absence of harmful seed-borne pathogens. 

These characters improve tolerance to environmental stresses, good growth of seedlings and rapid germination. 

Fungi and bacteria, seed-borne pathogens, can lead to lower germination rates, cause diseases and spread to new 

areas. The quality of the seed depends on such factors as growing conditions, time of harvest, processing, drying 

and storage methods. Before sowing the seed must be tested accurately for germination, physical purity, moisture 

content and general seed health. Disease can be prevented and early growth encouraged by chemical or biological 

seed treatments. Ultimately, quality seed is critical for sustainable agriculture, farm profitability and long-term 

food security. Quality seed reduces establishment failures and minimizes risks of production and enables efficient 

use of resources through proper seed selection, testing, treatment and storage. 

 

INTRODUCTION 

The success of any agricultural crop depends to a very great extent on the quality of the seeds used for 

planting. Although a seed is tiny, but it carries the genetic and the physiological potential for a healthy plant and 

future crop yield.  Farmers often forget the necessity of using quality seeds and tend to pay more attention to soil 

preconditioning, fertilisers, irrigation and pest management. Healthy and high-quality seed is the first step of good 

crop establishment. Use of poor-quality seeds may lead to weak germination, uneven crop stands, poor plant growth 

and reduced yield, even if other farming practices are properly implemented. However, good seed quality results 

in rapid and uniform germination, vigorous seedling and greater resistance to environmental stress and crop 

performance. So, keeping seed quality and seed health is one of the most important steps for higher agricultural 

productivity. Use of quality seed has become increasingly important in the face of extreme challenges such as 

climate change, soil degradation and the spread of seed borne diseases. The knowledge of the correlation between 

seed quality and seed health and crop establishment will help the farmer to make better decisions and enhance 

production efficiency. 

 

Understanding Seed Quality 

Seed quality is a measure of the overall potential of a seed to establish a healthy and productive plant under 

favourable growing conditions. It is not one characteristic but several important factors that influence the 

performance of seeds. Quality seeds should have good germination capacity, good physical condition, genetic 

purity and free from seed borne pathogens and other harmful organisms. Quality seeds establish quickly after 

sowing and provide a uniform stand of the crop. In general, seed quality is generally assessed through five major 

fundamental components: genetic purity, physical purity, physiological quality, moisture content and seed health. 

 

Genetic Purity: Ensuring True-to-Type Crops 

Genetic purity means the varietal identity and its ability to retain the desirable characteristics for which it 

was developed.  Genetically pure seed results in producing plants with uniform growth, maturity period, plant 

height, grain quality and yield potential. Farmers get a misshapen crop when they use mixed or poor-quality seed. 

Some plants may mature early, and some may mature late. This makes harvesting difficult. In such variability, the 

expected yield and quality of the produce may not be realised. To maintain genetic purity, proper seed production 

practices, isolation of fields and careful handling during harvesting, processing and storage are required. 

 

Physical Purity: The External Condition of Seeds 

Physical quality is the visible characteristics of seeds such as cleanliness, size, shape, colour, freedom from 

undesirable material etc. Quality seeds should be free from weed seeds, inert material, broken seeds and damaged 

grains. Germination ability is better in shrivelled or damaged seeds than in generally well-filled and clean seeds. 

Impurities can reduce seed performance and can also introduce weeds or disease-causing organisms into the field. 
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Physiological Quality: The Power of Seed Performance 

Physiological quality refers to the internal quality of seeds to germinate and produce vigorous plants. 

Important physiological characters are germination percentage, seed vigour. A seed with high germination capacity 

can generate a healthy seedling under good conditions. Germination alone is not always a reliable predictor of seed 

performance. Two seed lots may have similar germination percentage but vary greatly in their ability to survive 

under field stress. Seed vigour is a measure of seed strength and ability to establish quickly in varied environmental 

conditions. Hard seeds germinate earlier and compete with weeds for the best plants. This is especially important 

in the case of crops where stress conditions including drought, low temperature or poor soil conditions prevail. 

 

Seed Moisture: The Secret to Longevity and Seed Storage 

Seed moisture is the water content of the seed, usually expressed as a percentage of the seed’s weight. It is 

an important indicator of seed quality since it directly influences seed viability, germination, vigour, storage life 

and susceptibility to deterioration. Seeds stored with the proper moisture content can be held for a longer period 

without loss of quality. Excessively high moisture may promote fungal and bacterial growth, insect activity, heating 

and rapid deterioration, but excessively low moisture may cause mechanical damage in some seeds in handling 

and processing. Thus, the maintenance of the recommended moisture level is important for seed quality from the 

time of harvesting to sowing. The optimum moisture content depends on the crop, the seed type, the packaging 

and the storage conditions. Most orthodox seeds have a much longer life span if they are dried to a safe moisture 

level before storage and good germination and vigour can be maintained. 

 

Seed Health: Protection from Hidden Threats 

Seed health is defined as the presence or absence of seed-associated organisms that may cause harm. Seeds 

may harbour several pathogens such as fungi, bacteria, viruses, and nematodes. These organisms may be latent 

during storage but become active after sowing, infecting developing plants. Seed borne diseases are dangerous as 

they affect the crops from the early stages of growth. Infection of seed can lead to reduced germination, poor 

seedling establishment and increased spread of disease in the field. Typical seed-borne diseases are smut, bunt, 

seedling blight and seed rot of fungal origin; bacterial blight of bacterial origin; and viruses carried in infected 

planting material. Infected seed not only lowers crop production but can also transmit disease to new fields and 

areas. Hence, the use of disease-free seeds is crucial for the health of crops and disease outbreaks.  

 

Relation Between Seed Quality and Crop Establishment  

Crop establishment is the successful development of a crop after sowing, and includes seed germination, 

seedling emergence, plant population and early plant growth. The quality of the seed is at the heart of each of these 

stages. When quality seeds are sown, they germinate well and produce strong seedlings. Uniform emergence leads 

to a healthy crop stand with sufficient sunlight, nutrients and space available for growth. Poor quality seed will 

generally cause uneven or late germination, in contrast. Some of the seed won’t germinate and will leave bare 

patches in the field. Further, Healthy seedling has better root system, absorbs nutrients more efficiently and is more 

tolerant to environmental stresses. 

 

Role of Seed Health in Early Crop Growth 

The initial phases of crop development are very susceptible to disease attacks. If the seeds are contaminated 

with pathogens, infection may start immediately after germination. The defence system of young seedlings is weak, 

and they are more prone to diseases. Healthy seeds reduce the risk of early disease infection and help to provide a 

good crop stand. Disease free seeds also mean less need for chemical treatment during the crop growth, reducing 

production costs and saving the environment. Seed health can be improved through seed treatments such as 

fungicide treatment, biological treatment, and seed enhancement technologies. Biological seed treatments using 

beneficial microorganisms are becoming more popular as they protect the seed and support sustainable agriculture.  

 

Factors Affecting Seed Quality and Health 

Several factors influence seed quality operating throughout the stages of production of seed followed by 

processing, storage and testing. The quality of the seed is influenced by the condition of the field in which seed is 

produced, the climate during growth and development, the time of harvest, processing procedures, and finally the 

storage conditions. Overall, seeds from healthy plants are better quality. Delayed harvesting, moisture and 

mechanical damage and improper drying can reduce seed viability. Storage conditions are just as important. High 
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temperature and high humidity promote seed deterioration and decrease germination capacity. Proper drying and 

storage in moisture-controlled conditions can extend seed quality for longer periods of time.  

 

Importance of Seed Testing 

Seed testing is an important step for seed quality evaluation before planting. It provides information on 

germination percentage, purity, moisture content, vigour and disease status. Farmers could minimise the losses that 

would arise on growing the seeds that are not tested and could eventually avoid the problem of poor germination 

and weak crop establishment. Seed testing also helps seed producers maintain quality standards and assures farmers 

that they are receiving reliable planting material. 

 

Seed Treatment: Improving Seed Performance 

Seed treatment is an important method to improve seed quality which would protect seedlings at the early 

stages of growth. It involves the application of protective chemicals, biological agents or nutrients on seeds prior 

to sowing. Seed treatments protect seeds against seed- and soil-borne diseases. Biological seed treatment is the 

application of beneficial microorganisms to increase plant growth and resistance to stresses. Nutrient-based seed 

treatments deliver vital nutrients that boost early seedling growth. Seed coating, seed pelleting and priming are 

modern technologies to further improve seed performance by improving germination and protecting seeds after 

sowing.  

 

Quality Seed and Sustainable Agriculture 

The use of quality seed is a major factor in sustainable and production crop production. “Healthy seeds 

generally germinate quickly and produce vigorous plants, which reduces the need of external input. They use 

available nutrients and water more efficiently, increasing the resource efficiency. Quality seeds also reduce the use 

of pesticides by decreasing the risk of introducing seed-borne or seed-associated pathogens into the field and lowers 

dependence on chemical pesticides. Thus, good seed management encourages environmentally sound farming and 

increases the profitability of farmers. Agriculture is confronted with increasing challenges due to climate change 

and resource limitations and quality seed will continue to be essential for food security. 

 

CONCLUSION: Investing in Seeds for Better Harvests 

Good seed quality and seed health is the basis of successful crop establishment. Good seed will sprout 

quickly, produce strong seedlings, resist early stress and grow into a productive plant. Farmers can achieve 

improved yields and more stable production by choosing seeds that are genetically pure, physically clean, 

physiologically strong and disease-free. The making of a crop starts long before the seed is planted in the soil. 

Good seed selection, proper seed storage, seed testing and right seed treatment are the key steps in producing good 

crop. By focusing more on seed quality and health, farmers can increase productivity, reduce risk and move to 

more sustainable, profitable agriculture. 
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