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Globally, pod shattering is a major
Issue for canola production
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Research outline

= Natural variation for pod shatter resistance
— B. napus
— B. rapa
— B. carinata

= Genetic architecture of pod shatter resistance
— QTL analysis
— GWAS

= |ntrogress pod shatter resistance into B. napus
— B. rapa/B.carinata

— B. napus/B.carinata
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Phenotypic evaluation of germplasm

= Growing under natural field conditions
— Birdcage
— Field

= Rupture Energy with pendulum test

= Verifying pod shatter resistance with
delayed harvest
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Pod shatter resistance in B. napus

= DH populations
— BLN2762/Surpass400 (Raman et al 2014)
— R1/R2 (Liu et al 2016, 2021)

= F,.; population
— ZS11/R1 (2021, 2022, 2023, unpublished)

= GWAS panels
— 188 Australian diverse panel (Raman et al 2014)
— 143 Chinese diverse panel/lF,s (Liu et al. 2016)
— 300 AHGDS (Raman et al, unpublished)
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Consistent QTL and similar pod shatter resistance
mechanisms

BLN2762/Surpass400 B.napus-Physical R1/R2
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532 3153254 Bn-A09-p29048790 577 Bn-A09-p25636375
- 3105723 31 Bn-A09-p29086743 584 Bn-A09-p25695942
3146978 Bn-A09-p20092594 59.2 Bn-A09-p26054532
3114613 BnSHP1 60.9 Bn-AQ9-p29048790
541 3127264 ARF18 618
g 3088286 33 Bn-A09-p30171993 63.2 Bn-A09-p29086743
Bn-A09-p30592138 63.7 y
6.7 3118357 34 Bn-A09-p30651428 6338
58.5 3126254 37 3146978 84.1 Bn-A09-p29146468
629 3089525 40 3105723 64.2 Bn-A09-p20241904
638 31155356 41 3126254 844 -
647 3104590 65.2 Bn-A09-p28212233
67.3 -
5.1 n-A 171
68.7 Bn-A09-p30592138
238 Bn-A09-p25636375 688 =
241 Bn-A09-p26054532 69.2 Bn-A09-p30697212
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Our research showed a limited variation for PSR in B. napus 2.1 to 4.3mJ
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Pod shatter resistance in B. rapa (unpubl.)

100 accessions ——> Pendulumtest —> F,.; population

(AGG)

Shatter resistant Shatter prone parent
parent (RE = 8 mJ) (RE = 2mJ)

QTLseq + QTL
analyses
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Pod shatter resistance in B. rapa/B. napus

BC95041 x BC95042

ORIGINAL RESEARCH article

Front. Plant Sci., 06 September 2023 This article is part of the Research Topic
nusEED Sec. Functional and Applied Plant Genomics Crop Improvement in the Era of Next-Generation Sequencing
View all 6 Articles

Volume 14 - 2023 | https://doi.org/10.3389/fpls.2023.1233996

Novel quantitative trait loci from an interspecific Brassica

1
rapa derivative improve pod shatter resistance in Brassica
napus
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Genetic variation for pod shatter resistance
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QTL for major and epistatic interactions for pod
shatter resistance
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Structural and functional variants in FUL (AQ09)
Raman et al (2023)
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Pod shatter resistance in B. carinata

= F,.5 population (BC73526/BC73524)
— Raman et al 2017, Front. Plant Sci.)

= GWAS panel
— 83 accessions (AGG)

= DH populations

— Yellowcross/Whiteban (YW)

— 2013, 2014, 2023
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Molecular Diversity Analysis and Genetic
Mapping of Pod Shatter Resistance Loci in
Brassica carinata L.
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Rupture energy of DH population of B. carinata
derived from Yellowcross/Whiteban (YWDH)
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Genetic correlation for rupture energy in a YWDH lines
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Mapped QTL for pod shatter resistance Iin
B. carinata YWDH population (Raman et al, unpubl.)
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Zou et al (2014)

BC73526/BC73524
(Raman et al, 2017)

BC95041/BC95042
(Raman et al, 2023)
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Resynthesis of B. napus from B. rapa/B. carinata

Three accessions Three accessions
Selected parents
with pod shattering | B. carinata B. rapa
resistance (B<B°C<C*) X (ATA") \

Diversify genetic base

l

H loid Elite lines
fexaplold x from a novel
(ATA'BeB=C<C*) gene pool of
Backcrosses and B. hapus

intensive selection
against
agronomic/seed
quality trait assisted
with shattering
resistance markers

Abiotic stress

j> ! tolerance
v

New-type B. napus
ArA'C:C: with pod
shattering resistance
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Summary

= Determined the genetic bases
underlying pod shatter
resistance in B. rapa, B. napus
and B. carinata

= Currently validating phenotyping
methods for quantifying pod
shatter resistance

= Further research is required to
pyramid favourable alleles to
enhance pod shatter resistance
In B. napus
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