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Seed is the basic part of crop production, and its quality has a direct influence on crop
establishment, plant population, productivity and yield. The use of high-quality seed is
therefore necessary for getting a healthy and uniform crop stand. However, seed lots produced
at different times or under different conditions may vary in germination, purity, seed size,
moisture content and other physical or physiological characteristics. Seed blending provides a
practical approach for utilizing compatible seed lots efficiently while maintaining the desired
quality of the final seed mixture. Seed blending is the deliberate mixing of two or more suitable
seed lots or seed components in predetermined proportions to obtain a uniform mixture with a
specific purpose. In seed-processing operations, it can be used to combine compatible seed lots,
correct certain differences in seed quality and make better use of available seed resources. At
the field-production level, blending may also involve cultivar mixtures, where genetically
different cultivars are grown together to raise crop diversity and potentially improve stability,
disease management and productivity. Seed blending, however, is not simply the
indiscriminate mixing of available seed. It is a planned operation that requires appropriate seed
selection, accurate measurement, thorough mixing, documentation and quality testing. The
final blend must satisfy the applicable seed-quality requirements.
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Principles of Seed Blending

1. Homogeneity of the blend

The first principle of successful seed blending is homogeneity. The different seed components
should be distributed as uniformly as possible throughout the mixture so that a representative
portion of the blend contains approximately the required proportion of each component. Proper
mixing is therefore essential. Inadequate mixing leads to heterogeneous seed lot in which one
portion contains more and other portion less This reduce the seed quality, planting uniformity
and the intended performance of the blend. Seed characteristics such as size, shape, density and
surface properties should also be considered because large physical differences among
components leads to increase the chance of segregation during transportation, conveying and
storage.

2. Ensure seed-quality standards

Seed blending should be done only with seed lots that have the required quality standards for
their future application. Blending should not be done with poor quality seed and damaged
seed.The component lots should be analysed for important characteristics such as physical
purity, germination, moisture content, seed health and varietal identity and purity. All the
blended lot should be tested whether they meet the quality standard.

3. Documentation

Proper documentation is important for seed blending. Records should identify:

e the seed lots
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variety or cultivar name

lot number

original quality characteristics

each component quantity

blending ratio

date of blending

equipment or method used

e Final blend quality

This record helps in maintaining quality control during storage, transportation and distribution.
Proper labelling is required when several seed lots or varieties are mixed in the same facility.

Necessity of Seed blending

Seed blending carried out for several practical and agronomic purposes.

» Achieve desired germination

Two seed lots with different germination percentages are mixed to obtain a desired
germination level. Mathematical approaches such as the Karl Pearson Square Method can be
used to calculate the appropriate proportion of two seed lots. However, this should be done
when the component lots are suitable for blending and the final mixture meet the applicable
quality requirements.

> Efficient use of seed

The seed lot in small quantities sometimes remain unused as they are not enough for separate
utilisation. Where seed lots are compatible, blending can provide a way to utilize these
resources efficiently.

» Meeting commercial requirements

In some situations, blending can help prepare an adequate quantity of seed to meet production
requirement or market demand. This can reduce maintainance of several small lots separately
and facilitates subsequent handling, packaging and distribution.

Pure Live Seed and Seed-Rate Considerations

An important concept related to seed blending and seed-rate calculation is Pure Live Seed
(PLS). PLS represents the proportion of a seed lot that consists of pure seed capable of
germinating under the conditions of the germination test.

The basic calculation is:

PLS (%) = [Purity (%) x Germination (%)] + 100

For example, if a seed lot has 95% purity and 80% germination:

PLS = (95 x 80) + 100 = 76%

This means that approximately 76% of the bulk seed represents pure live seed according to the
test values. The PLS concept is useful because purity and germination together provide a more
meaningful basis for determining how much viable seed is actually being planted.

Importance of PLS in seed-rate calculation

Seed rate should be considered in relation to the desired plant population, seed size or thousand-
seed weight, germination and, where appropriate, purity or PLS. When a seed lot has lower
PLS, a greater quantity of bulk seed may be required to achieve the desired amount of viable
seed.

For example, if the recommended planting rate is 10 kg of pure live seed per hectare and the
seed lot has 80% PLS, the approximate bulk seed requirement would be:

Bulk seed required = 10 ~ 0.80 = 12.5 kg ha™

Thus, consideration of PLS can avoid under-seeding caused by using a seed lot with lower
purity or germination. Extension guidance similarly recommends adjusting seed rates
according to PLS when seed quality differs among lots.

This makes PLS particularly useful when comparing seed lots and planning accurate seed
requirements.
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Karl Pearson Square Method

The Karl Pearson Square Method provides a simple mathematical procedure for calculating the
proportion of two seed lots with different germination percentages when a particular
germination percentage is desired in the final blend.

For example:

e High-germination seed lot = 90%

e Low-germination seed lot = 60%

e Desired germination = 80%

The differences are:

90—-80=10
80 —60=20
Therefore:

High-germination seed: Low-germination seed = 20:10 = 2:1

Thus, two parts of the 90% germination seed lot can theoretically be combined with one part
of the 60% germination seed lot to obtain an 80% germination mixture, assuming the
components are otherwise suitable and the simple two-component calculation applies.

ICAR has specifically identified a Seed Blending Calculator based on the Karl Pearson square
method for blending marginal seed lots with higher-germination seed lots.

The method is useful because it converts a desired final germination level into a practical
mixing ratio, germination should never be considered in isolation. Purity, seed health, moisture,
varietal identity and other quality requirements must also be checked before blending.

Applications of Seed Blending

Seed blending has various applications starting from seed processing and quality management
to crop diversification and sustainable production.

1. Use of compatible seed lots

Suitable seed lots available in smaller quantities can be mixed when their quality and
characteristics are compatible. This can improve the utilization of available seed resources.

2. Achieve proper germination percentage

When suitable seed lots have different germination percentages, blending can be used to obtain
a average germination level. The Karl Pearson Square Method provides a convenient way to
calculate the required ratio for two components.

3. Preparation of a uniform seed lot

Proper blending provides a relatively homogeneous mixture when the components are precisely
measured and thoroughly mixed. This is applicable when uniform distribution of components
1s present.

4. Accessibility of seed

Where sufficient quantities of a suitable seed lot are not available individually, compatible lots
can sometimes be combined to obtain the required quantity, so that we get the resulting mixture
as per the quality requirement.

5. Satisfying Market need

Seed blending helps seed-processing enterprises prepare adequate quantities of an acceptable
seed product for a particular production or market requirement. Maintaining records and quality
testing are necessary in this cases.

6. Simplifying handling and storage

Mixing of compatible seed lots can reduce the number of separate lots that need to be handled,
shipped and stored. However, the storage requirements of all components must be same.

7. Crop diversification

Cultivar mixtures introduce genetic diversity within a crop population. Different cultivars may
possess complementary characteristics, creating an opportunity to improve resilience compared
with dependance on a single cultivar.
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8. Increasing stability of crop performance

One of the major benefits of cultivar mixtures is greater stability across variable environments.
Different cultivars may respond differently to drought, temperature, disease and other stresses.
As a result, poor performance of one component under a particular condition may be partly
adjusted by another component.

Research has shown that cultivar mixtures can increase yield stability compared with
monocultures under some conditions (Reiss & Drinkwater, 2018; Huang et al., 2024).

9. Increasing adaptation to environmental conditions

Blends having cultivars with complementary environmental adaptations may provide more
balanced performance across different field conditions. For example, cultivars differing in
drought tolerance, maturity or temperature response may provide greater flexibility under
uncertain weather.

10. Pest and disease management

Cultivar mixtures improves pest and disease management by enhancing genetic diversity
within the crop. Different resistance characteristics can reduce the uniformity of the host
population available to a pathogen.

Mundt (2002) reported considerable potential for cultivar mixtures in disease management,
particularly for many diseases of small-grain cereals. The performance depends on the crop,
pathogen, resistance characteristics and environmental conditions.

Limitations and Precautions

Seed blending is not applicable for every seed lot. Several factors must be evaluated before
blending, those are:-

e physical purity

germination percentage

seed moisture

seed size and density

seed health

varietal identity

maturity characteristics

Utilisation

storage requirements

applicable quality standards.

One major practical problem is segregation. Differences in seed size, shape and density can
cause components to differentiate after blending during transportation or storage. Therefore,
thorough mixing, careful handling and representative sampling are needed. Especially seed
blending must never be used to disguise poor-quality seed. The quality of each component and
the final mixture must be accurately documented and verified.

Conclusion

Seed blending is a simple but systemically planned practice that can increase the utilization,
management and application of appropriate seed resources. Its outcome depends on four
fundamental principles: homogeneity, ensure seed-quality standards, proper documentation
and a clearly defined purpose. The use of the Karl Pearson Square Method makes it possible to
calculate blending proportions when seed lots differ in germination percentage, while the
concept of Pure Live Seed gives how much amount of viable seed actually available for
planting and for adjusting seed rates where needed. Other than seed processing, well-designed
cultivar mixtures can provide broader agronomic use, including greater stability, increase
adaptation to different environments, pest and disease management, complementary resource
use and, under suitable conditions, increased yield and quality. So seed blending should not be
considered as the mixing of seed lots. It is a systematically planned seed-management and crop-
diversification strategy in which the appropriate seed components are selected, accurately
proportioned, thoroughly mixed, properly documented and evaluated for their utilisation.
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When these principles are applied, seed blending can provide efficient utilisation of seed and
more resilient and sustainable crop production.
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