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Thousands of 

different genes and 

numerous alleles 

there! 
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Chen et al., 2010, Crop & Pasture Science 

Analysis on genetic diversity on B. napus 

accessions and other Brassica species 

New type B. 

napus: 

Australia 

China 

Europe 

India 
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Traditional 

New 
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AACC 

Traditional B. 

napus: 

Other species: 



Partial new type B. napus 

AnAnCnCn X 

Intersubgenomic Commercial 

Ar/nAr/nCc/nCc/n 

Commercial 

hybrid 

Intergenomic 

hybrid 

Intersubgenomic hybrids  AnCn 

Ar/nCc/n 

Li et al., 2006, Crop Science 



0%

10%

20%

30%

40%

50%

60%

70%

Winter ecotypic Semi-winter

ecotypic

Spring ecotypic

Three ecotypic regions

Middle parent heterosis

Over control heterosis
T

h
e 

av
er

ag
e 

v
al

u
e 

o
f 

h
et

er
o

si
s

Heterosis overview on partial intersubgenomic hybrids 

in three ecotypic regions of rapeseed production 

Qian eat al., 2009 



78 cultivars 135 cultivars 

Construct a Ar/Cc genepool of new type B. napus 

Founder parents: 

Xiao  et al.  TAG, 2010 

B. rapa (ArAr) B. carinata (BcBcCcCc) 

Hexaploid 

(ArArBcBcCcCc) 

Selected lines 

of new type 

B. napus 

Ar/Cc genepool of new type B. napus 

~10,000 plants 



Genetic structure of the population is distinguished from 

traditional B. napus and its parental species 

B.carinata                           The complex genetic structure of new  type  B. napus 

B. napus    B. rapa   Genomic constitution: ArCc (90%) 



Grown in Wuhan, 2012 

Seed yield 

Commercial 
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The heterosis potential of selected inbred lines of 

new type B. napus was evaluated with four testers 



Grown in  south-east of Wuhan, 2012 

Seed yield 

The heterosis potential of selected inbred lines of 

new type B. napus was evaluated with four testers 

Commercial 

hybrid 



78 cultivars 135 cultivars 

Construct a Ar/Cc genepool of new type B. napus 

Founder parents: 
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Ar/Cc genepool of new type B. napus 
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Introduce 

Dominant genic 

male sterility 

Inbred 

lines 

Recombined  

heterozygote plants for 

recurrent selection 
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                           Coefficient 

Genetic similarity in lines of new type B. napus and their parental species 

The recombined heterozygoute plants have 

greater genetic variation than inbreds 
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B. carinata 

B. napus 

Recurrent 
selection 

plants 
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Shift-out the dross by 
recurrent selection 

Bring Ar/Cc  subgenomes 
in B. napus 

去粗取精 
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78 cultivars 135 cultivars 
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Founder parents: 
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F1  
A mass? 

一锅粥? F1 intercrossing  

Ar/Cc genepool of new type B. napus 

~10,000 plants/recurrent selection 

~100 selected lines of B. napus (mainly 
AnAnCnCn) with Aj  and other Ar introgression  

Shift-out the dross by 
recurrent selection 

and by genomic selection 
with genomic knowledge 



Shift-out the dross by 
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and by genomic selection 
with genomic knowledge 
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CC 
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AA 

B. carinata 

BBCC 

B. napus 

AACC 

B. juncea 
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Brassica            芸苔属 

Brassiceae         芸薹族 

Brassicaceae     芸薹科 Crucifer   十字花科 

B. rapa   

AA 
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Brassica            芸苔属 

Brassiceae         芸薹族 

Brassicaceae     芸薹科 
Camelina sativa 

Brassicales        芸薹目 
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Brassicales: 18 families (4765 species) 
 

 

• Phylogeny estimated with 1155 single copy nuclear genes  

• Largely congruent with 78 plastid and 34 mitochondrial markers 

• ML (RaxML), MP (PAUPRat), and Bayesian (BEAST) 

• 100% Bootstrap support 
Pat Edger et al. (Pires lab) unpublished data 

C4 plants 



Brassicales        芸薹目 

Brassica            芸苔属 

Brassiceae         芸薹族 

Brassicaceae     芸薹科 

C4 plants 

Brassica 

Paradise 
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