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Linkage of Resistance to Fusarium Wilt (Fusarium oxysporum) in spring rapeseed
(Brassica napus) with microsattlite markers

Fusarium Wilt (FW), caused by Fusarium oxysporum can cause Yield losses of up to 30 % [1] in summer rapeseed
(Brassica napus) in Canada [2]. The use of FW-resistant cultivars can improve the yield of summer rapeseed in
fields where disease pressure is high by over 75 % [1]. FW-resistant and susceptible cultivars or breeding lines can
be discriminated with growth chamber and field screening techniques [1]; use of these techniques allows the
removal of susceptible germplasm from rapeseed breeding programs. However, this approach precludes
introgression of desirable traits from or into FW-susceptible genotypes. Linkage of FW resistance to DNA-based
genetic markers would allow rapeseed breeders to directly infer the genotype of very young plants and avoid time
delays caused by phenotype testing, and simultaneously avoid confounding effects of genotype x environment
interactions.

The mode of inheritance of FW-resistance is unknown, and has not been associated with molecular markers.
Therefore we set out to infer the mode of inheritance and identify microsatellite markers linked to FW-resistance.
The cultivars 'DH12075" (FW-resistant) and 'Canterra 1604' (FW-susceptible) were reciprocally crossed. The
Fusarium oxysporum — B. napus interaction phenotypes of the parent plants and the F1 and F3 progeny was
determined in controlled environment tests. 'Canterra 1604' and 'SP Banner' seedlings were included as susceptible
and resistant controls, respectively. F3 phenotypic data were used to infer whether the F2 plants from which each
F3 line was derived was homozygous resistant or susceptible (i.e. no segregation among F3 plants) or heterozygous
(i.e. F3 plants segregating for both resistance and susceptibility). Phenotype tests of the parental genotypes
confirmed that 'DH12075" was resistant, and 'Canterra 1604' was susceptible to Fusarium Wilt. Segregation ratios
of F1 plants from reciprocal crosses were similar, suggesting that FW-resistance is not affected by cytoplasmic
factors. Segregation between F3 lines was tested for fit to a monogenic dominant model, and chi-squared tests were
used to test goodness-of-fit to the expected 3 : 1 resistant (R) : susceptible (S) F2 segregation ratio. Both reciprocal
crosses fit the expected 3R : 1S ratio individually and when combined, suggesting that resistance in B. napus cv.
'DH12075" is controlled by a single dominant gene for resistance to FW.

Screening of primers distributed at 5¢cM intervals on the Agriculture and Agri-Food Canada B. napus consensus
map revealed no polymorphic markers in linkage groups 10, 11, 13, 14, 15, 17, 18 and 19 of the B. napus C-
genome that could be associated with FW resistance. Assessment of the A genome indicated that microsatellite
markers sR0404 and sR9448 were associated with the resistant phenotype. In this study we identified FW-
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resistance in B. napus as a single locus mapping to A-3 linkage group. Genetic analysis of FW resistance in B.
napus has not been conducted previously, but resistance has been associated with B. rapa [3] which is ancestral to
B. napus. B. oleracea Resistance to F. oxysporum has been characterized in B. oleracea [4, 5], the other B. napus
ancestor, suggesting that additional, as-yet unidentified resistance to FW may be available on the B. napus C-
genome.
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