
The Role of Plant Breeding in 
Reducing Seed Loss in Oilseed Rape

Colin Morgan



/desiccation/binder

The Problem!

£62 million (2010)



The Question!
What causes seed loss in OSR?
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What are the befits of reducing seed loss in OSR?

üIncreased harvested yield ςprofit

üEasier weed control

üEqual maturation (green seeds ςunfilled seeds)

üAllows greater window for harvesting

üNo need for extra cultivations  (swathing/desiccation/binding)



Why has there been little progress?

üLimited in cultivars in breeding programmes

üTrait is a very difficult one to assess

üThere is no one quick and easy test

üIt is only evident  after flowers have died

üTrait is very dependent on environment 
üMaturity
üMoisture content of plant
üHumidity
üTemperature

üTrait is complex
üMany components
üMany genes, Genome architecture
üRecessive



üWhat do Plant Breeders need to succeed

üHow does the Science [at JIC] address question?



Limited in cultivars in breeding programme
Identifying and assessing new varition

Approach:  identify novel variation via DH popnsfrom synthetic B. napus

Brassica rapa (diploid) Brassica oleracea (diploid)

Synthetic Brassica napus (amphidiploid)

Backcrossed onto B. napus

Doubled Haploid lines

Test large numbers of resynthesised
DH B. napus lines for PSR

Backcrossed onto B. napus

DH lines
test



Sources of new variation e.g.
Brassica carinata (EthiopeanMustard)

B. carinata = BBCC

B. napus = AACC



Seed Loss

Vigour

Development/
Maturity

Pod morphology
Length
Width
Wall thickness
Fertility
Angles

Disease
susceptibility

Pod and Pedicel
Anatomy
Vascularisation
Hormonal dynamics

Genetic control

Seed Loss is a complex problem



Methods developed to measure PSR - at maturity

1.  Random Impact test
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1.  Random Impact test



Methods developed to measure PSR - at maturity

1.  Tensile strength test



Tensile strength of dehiscence zone
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Main vascular tissue from 
pedicel

Shatter resistant Shatter susceptible

Pod wall vascular tissue

Dehiscence zone cells

Disassociated
Torn

Pod strength is related to Anatomy and Cell Separation



log10 area
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Develop methods for PSR assessment ςBefore maturity

Pedicel cross sectional area



The complexity of Genome 
Relationships of the Brassicaceae

Ancestral Brassicaceae

B. rapaB. oleracea

Ancestral 
Arabidopsis

Ancestral
Brassica

A. thaliana B. napus

20.4
MY

3.75 
MY

< 10,000 YA

Genome triplication

Ancestral species

Genome duplication 

1 genome segment

2 genome segments 12 genome segments

65 MY



Standardisedparental values
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Pod strength is controlled my many genes
which are likely top be recessive



A10 / C9
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Pod strength is controlled my many genes
i.e. Many QTL



The use of model plants is beneficial

üOSR is complex

ütherefore also use model plant i.e.Arabidopsis

üMuch known about physiology, genetics etc.
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Arabidopsis Brassica

Understanding  pod strength is helped 
by using  a model system
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Pivotal gene
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