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Clubroot pathogen (Plasmodiophora brassicae); fungal pathogens such as Sclerotinia Stem Rot (Sclerotinia
sclerotiorum), Blackleg (Leptosphaeria maculans, L. biglobosa), White Rust (Albugo candida), Light Leaf Spot
(Pyrenopeziza brassicae), Alternaria Blight (Alternaria brassicae, A. brassicicola, other Alternaria spp.) and White
Leaf Spot (Pseudocercosporella capsellae); the oomycete Downy Mildew pathogen (Hyaloperonospora parasitica),

and the bacterial Blackrot pathogen (Pseudomonas syringae).
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6 Pathogen-associated molecular patterns
7 Plants’pattern recognition receptors
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10 Effector-triggered immunity

1 Hypersensitive response

12 pAMP-triggered immunity
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14 salycylates

15 ethylene
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- B. napus (GWAS panel of 179 accessions from DH population SAgS described in Raman R. et al.
(2016), evaluated for resistance against 12 single spore isolates): Major R gene for adult plant resistance
RIm12 on chromosome Al (Raman H. et al., 2016) Allelic variant RIm2 (Larkan et al., 2015)

- B. napus (DH populations from cultivar “AG-Castle” and “AV-Sapphire” (R) % “Topas” (S), field
experiment in Australia): Three QTL for adult plant resistance on chromosome Al, A8, A9, and C6 where
candidate genes include cysteine-rich receptor-like kinases on Al (Larkan et al., 2016a)LepR3 (Larkan et
al., 2013)

16 Abscisic acid
17 prassinosteroids

18 Systemic acquired resistance

66



(INSEC) gl ! Jlowv 3y WS drugi  _olomst| asliale 13 b oisg

- B. napus (DH lines from BnaDYDH mapping population derived from “Darmor-bzh”(R) x “Yudal” (S)

and developed in France, field experiments in the UK and France): 17 QTL for adult plant resistance
across 13 LGs (Huang et al., 2016)

- B. napus (Worldwide accessions from Germplasm Resources Information Network, using PG-4 isolate):
one major QTL on chromosome Al (Rahman M. et al., 2016)

- B. napus (“DH12075” derived from cultivar “Cresor” that has R gene LmR1 x Westar, (S) using natural
ascospores released from infected stubble): LepR4 recessive on A genome (Yu et al., 2013)

- B. napus (186 DH population SASDH, derived from Rlm4 cultivar “Skipton” and “Ag-Spectrum,” using
11 single spore isolates from the national blackleg isolate collection in Australia): Single major gene RIm4
mapped on chromosome A7 (Raman et al., 2012b). Characterization of RIm4 candidate genes in the same
population (Tollenaere et al., 2012)

- B. napus (DH “Maxol” and “Columbus”): Mapped RIm1 on chromosome A7 (Raman et al., 2012a) -
B. napus (SASDH population derived from “Skipton”/*“Ag-Spectrum,” using Australian isolates): Rlm4
major qualitative locus mapped on chromosome A7 (Raman et al., 2012b)

- B. napus (Mapping populations of cultivar “Surpass 400” (R) x “Westar” (S), using isolate 87-41):
BLMR1 and BLMR?2, single major gene on chromosome N10 (Long et al., 2011)

- B. napus (Two different mapping populations,”DH12075” from cultivar “Cresor” (R) x re-Synthesized
line “PSA12” (S) and “Shiralee” (R) x “PSA12” (S), using unknown source of isolate): ClmR1 same
genetic interval as LmR1 on chromosome A7 (Mayerhofer et al., 2005)

- B. napus (Mapping population of cultivars carrying published RIm gene, using isolate PHW1245
(IBCN74) and IBCN56): RIm9 single gene control (Delourme et al., 2004)

- B. napus (Cultivar “Surpass 400,” using 31 isolates from Canada, Australia, Europe, Mexico and USA
comprising PG2-4): LepR3 single dominant allele, same linkage group as LepR2 on the A genome (Li
and Cowling, 2003; Yu et al., 2008)

- B. napus (DH population, “DHP95” and “DHP96” with resistance introgressed from B. rapa subsp.
sylvestris, using 30 isolates from Canada, Australia, Europe, and Mexico): LepR1 (complete, inhibit
growth) and LepR2 (incomplete, reduced growth) on A genome chromosome A2 and A10 respectively
(Yu et al., 2005)

- B. napus (Cultivars based on published differential set, using isolates from France, Australia, New

Zealand, England and Portugal): RIm3, RIm7 single gene control (Balesdent et al., 2002)

67



(INSEC) gl ! Jlowv 3y WS drugi  _olomst| asliale 13 b oisg

- B. napus (DH and F2 : 3 populations from “Darmor” (R) x “Samourai” (S), field experiment in France):
16 genomic regions for field resistance (Pilet et al., 1998, 2001)

- B. napus (Cultivar “Doublol,” “Vivol,” “Columbus,” and “Capitol,” “Jet Neuf,” using isolate PG2-4):
RIm4 linked to RIm1 (Balesdent et al., 2001)

- B. napus (DH from cultivar “Maluka,” “Cresor,” and “RB87-62” x “Westar” (S), using isolate PG2):
cRLMm, cRLMrb cited in single resistance gene at cotyledon stage and, aRLMc and aRLMrb adult stage
linked to cRLMm and cRLMrb (Rimmer et al., 1999)

- B. napus (Cultivar “Westar,” “Quinta,” and “Glacier,” using isolate PG2, PG3, and PG4): RIm1 single
dominant gene (Ansan- Melayah et al., 1995; Ansan-Melayah et al., 1998)

- B. napus (Cultivar “Westar,” “Quinta,” and “Glacier,” using isolate PG2-4): RIm2 single dominant gene
(Ansan-Melayah et al., 1998)

- B. napus (DH population from cultivar “Shiralee” and “Maluka” (R) x advanced breeding lines (S),
using five single spore virulent isolates collected from provinces in Canada): LmR1 single major locus,
could be linked/identical (Mayerhofer et al., 1997)

- B. napus (DH population from cultivar “Major” (R) x “Stellar” (S), using isolate PHW1245): LEM1
single major locus (Ferreira et al., 1995)

- B. napus (DH from cultivar “Cresor” (R) x “Westar” (S), using canola residues infected with virulent L.
maculans and pycnidiospores of isolate Leroy): LmFrl single major gene (Dion et al., 1995)

- B. rapa (Accession “02-159-4-1” (R) x DH “Z1” (S), and with “Darmor” and “Eurol,” using 31 isolates
from the IBCN and IMASCORE collections): RIm11 single gene introgressed into B. napus (Balesdent
etal., 2013)

- B. rapa (Line “156-2-17): RIm8 single control (Balesdent et al., 2002)

- B. juncea (Cultivar “Aurea” and “Picra”): RIm5 and Rlm6 epistatic interaction (Balesdent et al., 2002)

- B. juncea (F2 population from F1 progeny of Cultivar “AC Vulcan” x Inbred line “UM3132,” using

PG2 isolate): Two independent genes, one dominant and one recessive (Christianson et al., 2006)
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