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Outline:
 Seed; the role of crop/plant breeding 

 A typical breeding scheme

 National Performance Trials

 Distinctness, Uniformity and Stability

 Seed certification 

 Quality management of seed 
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In the context of modern agriculture 
Crop/plant breeding research is the genesis of seed 
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Crop/Plant breeding is the genetic 
improvement of plants for 

human benefit
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Whereas Crop/Plant breeding 
involves application of specific 
skill sets to develop cultivars, 
it helps to reflect that many 

of the small and big seed 
companies globally are 

founded on skillful breeding   
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Seed is essential to survival 
of mankind! 
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Definition; Seed  

Seed is not just something planted by farmers!

rather

Seed is the carrier of the genetic potential for 
higher crop production…
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Biotic

Diseases
(Rusts, Septoria, 

Fusarium sp.)

Insect pests
(Russian Wheat Aphid)

Weeds

Abiotic

Drought

Soil acidity

Depleted soils

Pre-harvest sprouting

Crop breeding seeks to address limiting factors
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“Introduced

Germplasm”

mainly

from 

CIMMYT

“KSRON” 2 seasons of testing

Preliminary Yield Trial (3 locations, 1 season)

Advanced Yield Trial (7 locations, 2 seasons)

National Performance Trial and DUS (9 locations, 2 seasons)

Variety Release, Breeder Seed bulking, distribution and variety maintenance

Crossing 
Block

Early Generations F2...F7

KALRO Njoro-CIMMYT Shuttle

Old 
cultivars …A typical breeding scheme: 

Wheat, KALRO-Njoro
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…crop breeding research is 
the genesis of seed 
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NPT, DUS, Seed 
Certification
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These activities are 
legally regulated by 

KEPHIS 
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 Anchored on “Seeds and Varieties Act”, laws of Kenya

In Kenya…
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National Performance 
Trial (NPT)

Standards for release of variety
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Standards for release of variety

Variety should not be released unless

 Distinctly superior to existing varieties in one or 
more characteristics

 Is superior in overall performance in areas 
where adapted

Or
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Standards for release of variety

Yield advantage is often an overarching criterion

 Experimental lines are tested for 
yield, quality, survival,

disease and insect reaction 
etc. with comparison with standard varieties
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Standards for release of variety

 NPT provide a platform for comparing promising 
lines to standard varieties using techniques 
that assure valid measures of performance
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Standards for release of variety

National Performance Trials (NPT) in Kenya

 Breeders submit “best” lines for NPT 
testing under KEPHIS 
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NPT submission Form
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Wheat NPT 
visit in Rongai
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Soy Bean NPT 
visit in Bahati

TimSukya
SEMIs WtrMrk



22

Sorghum NPT 
visit in Rongai
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Sorghum NPT 
visit in Mogotio
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Standards for release of variety

Characteristics of (NPT) in Kenya

Minimum 2 seasons of testing

Multi-locational e.g. > 8 locations for Wheat

 Currently USD 1200 per entry per season 
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Example of
NPT results for wheat
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Distinctness, Uniformity, 
and Stability (DUS)

Standards for release of variety
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Standards for release of variety

Distinctness, Uniformity, Stability (DUS)

 Distinctness

 Is a criteria for determining that a 
newly bred variety differs

from existing 
varieties within the same species
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Standards for release of variety

Distinctness, Uniformity, Stability (DUS)

 Uniformity

 Is a criteria for determining whether a 
character used to establish distinctness is expressed 

uniformly among members of the new variety
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Standards for release of variety

Distinctness, Uniformity, Stability (DUS)

 Stability

 Is a criteria for determining whether a 
character used to establish distinctness does 

not change over 
subsequent generations
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Standards for release of variety

Distinctness, Uniformity, Stability (DUS) testing

DUS under KEPHIS 
is based on 

Union 
of Protection

of new Varieties 
(UPOV) guidelines
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Example of 
DUS results
for wheat
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Thank you
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Seed Certification
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Definition; Seed  

 A mature ovule consisting of an embryonic plant, 
a store of food, and a protective coat

 Parts of agricultural, silvicultural, and 
horticultural plants used for sowing or planting
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Definition of seed quality

Seed Technologist’s view of Good seed quality

 High analytical purity 
 Low content of inert matter
 Low or absence of seeds of weeds and other crops

 High germination percentage

 Freedom from seed borne pests and diseases

 True to kind or type of variety

Must be of an “improved variety”
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Definition; Seed Quality 

Latter definition suggests that:

Neither good quality seed of poor 
varieties nor poor quality seed of superior

varieties serves famers well
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Ensuring Good Quality Seed

Steps range from crop research to initial seed bulking etc

 In production stage 
 Proper fertilization
 Adequate water
 Sufficient isolation between seed multiplication blocks
 Adequate roguing
 Timely harvest
 Care in harvesting and transporting material

 During drying
 Timeliness and correct temperatures
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Ensuring Good Quality Seed

Steps range from crop research to initial seed bulking etc

 During processing 
 Care to increase percentage of pure seed
 Care to avoid admixtures
 Care to minimize damage to seed
 Care to provide proper seed treatment (…if necessary)
 Care to put seed in satisfactory package
 Care to only package seed of “safe” moisture level

 During storage
 Proper seed lot identification
 Suitable conditions to avoid loss of germination
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Ensuring Good Quality Seed

Steps range from crop research to initial seed bulking etc

 During distribution 
 Care in transportation and storage to avoid and prevent:

 Excess humidity
 Excess heat
 Contamination

 Care in transportation and storage to maintain

 Proper identity of seed lot 
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Ensuring Good Quality Seed

Why seed certification

This is a tool for producing genetically pure, 
good quality seed of improved varieties
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Ensuring Good Quality Seed

What seed certification?

“A legal mechanism established to ensure that a given 
seed lot conforms to highest standards for genetic purity

and quality…”

…usually administered/enforced by a
seed certifying authority…”
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KEPHIS is 
the official 

seed 
certification 

authority
in Kenya
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Ensuring Good Quality Seed

Role of seed certification

 Requires that certain minimum quality criteria 
in a seed lot are met and made evident for the buyer 

 In Kenya, KEPHIS works with seed merchants through
certain steps to assure good seed quality
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Ensuring Good Quality Seed

Key events in seed certification

1. Determination of eligibility of varieties

 Only seed  of released/named varieties 
Should be multiplied. These are verified through the 
“National variety list under KEPHIS” 

TimSukya
SEMIs WtrMrk



45

Ensuring Good Quality Seed

Key events in seed certification

2. Verification of seed source

 Considers that each generation of certified seed 
can be traced back to well documented breeder 

and basic seed
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Ensuring Good Quality Seed

Key events in seed certification

3. Field inspection in growers’ fields 

Before planting:
 Technologists review previous history of land e.g. 

previous crop in field to minimize contamination 
(noxious weeds, seed borne diseases, off-type variety)
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Ensuring Good Quality Seed

Key events in seed certification

4. Field inspection in growers’ fields 

After planting:
 Technologists assess off-type plants, other varieties, 

weeds, other crop plants, diseases present

…this must be rogued out by 
grower before harvest or before flowering  
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Ensuring Good Quality Seed

Key events in seed certification

5. Field inspection in growers’ fields 

After planting:
 Particularly for cross pollinating crops, technologists 

checks distance to other fields, efficiency of
detasseling to avoid unwanted pollen
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Ensuring Good Quality Seed

Key events in seed certification

6. Sampling 

Done by KEPHIS following ISTA rules
 Seed Testing Laboratory checks for 

“general cleanliness” of seed, germinability etc
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Ensuring Good Quality Seed

Key events in seed certification

7. Labelling 

Done by KEPHIS 
 Puts certification labels/tags on every container/bag

verifying that minimum quality standards for a 
seed lot have been met
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Ensuring Good Quality Seed

Labelling of certified seed is preceded by Seed testing

7. Seed testing lab conducts 5 major tests:

 Germinability/Viability
 Purity 
 Vigor 
 Health
 Noxious weed seed
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Ensuring Good Quality Seed

Labelling of certified seed is preceded by Seed testing

7. Seed testing lab conducts 5 major tests:

 Germinability/Viability

Percent of normal 
seedlings produced 

by pure seed

Rolled towel test Petri dish test Tetrazolium test
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Ensuring Good Quality Seed

Labelling of certified seed is preceded by Seed testing

7. Seed testing lab conducts 5 major tests:

 Purity

Done at two levels-
genetic and physical

Visual  Isozyme analysis DNA profiling
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Ensuring Good Quality Seed

Labelling of certified seed is preceded by Seed testing

7. Seed testing lab conducts 5 major tests:

 Vigor

Determines capacity of seed to 
emerge rapidly and uniformly 

to normal seedlings

Accelerated aging Electrical conductivity
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Ensuring Good Quality Seed

Labelling of certified seed is preceded by Seed testing

7. Seed testing lab conducts 5 major tests:

 Health

Seed samples examined for 
presence of pathogens

 Incubation BiochemicalVisual inspection
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Ensuring Good Quality Seed

Labelling of certified seed is preceded by Seed testing

7. Seed testing lab conducts 5 major tests:

 Noxious weed seed

Weed species that sooner or 
later become aggressive and 

difficult to control

Visual inspection
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Ensuring Good Quality Seed

Seed testing is succeeded by labelling/tagging

A label/tag identifies each class of seed

 White- Breeder seed
 Purple-Basic seed
 Blue-certified seed
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Ensuring Good Quality Seed

Key events in seed certification

8. Conducting variety control plots

Coordinated by KEPHIS 
 Plots used to check genetic purity of seed lots 

previously certified

 Plots used to assess and approve seed for 
next generation of seed bulking
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Quality Management 
of Breeder, Pre-basic, 

and Basic seed 
Presenters:

1.Godwin Macharia- Review of definitions
2. Bernard Otukho- Seed health testing; wheat
3. Manfred Miheso- Virus indexing; sweet potato
4. Patrick Yegon- Sweet potato seed bulking 60
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Definitions; Seed Classes 

Breeder seed

 A class of seed in a seed certification program
that is produced under the supervision of the 

plant breeder, originator, or owner of the variety
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Definitions; Seed Classes 

Basic seed

 A class of seed in a seed certification program
that is the last step in the initial seed multiplications 

and is intended for production of certified seed
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Definitions; Seed Classes 

Certified seed

 A class of seed that has been certified to conform to 
the standards for genetic purity established 

or enforced by a seed certifying authority
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Definitions; Seed Classes 

Commercial seed

 Seed intended for crop production. 

Not produced under a seed certification program
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Quality management

Best practices

 Based on OECD rules/schemes depending on species 
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Breeder Seed

Seed Unit Seed Company

Prebasic,Basic Seed

Certified Seed (contracting)
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Breeder Seed

Seed Unit Seed Company

Prebasic,Basic Seed

Certified Seed (contracting)
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Examples of current commercial cultivars

‘Njoro BW II’

Released 2002
Yield Potential: 8tons/ha
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Examples of current commercial cultivars

‘Kenya Kingbird’

Released 2012
Yield Potential: 6tons/ha
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Examples of current commercial cultivars

‘Kenya Hawk12’

Released 2012
Yield Potential: 7.5 tons/ha
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Examples of current commercial cultivars

‘Kenya Sun Bird’

Released 2012
Yield Potential: 7tons/ha
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Thank you
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…and 
welcome 

to KALRO-
Njoro
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