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Association of microsatellite and AFLP markers with traits of agronomic
importance in winter oilseed rape (Brassica napus L.)

The aim of this work was to analyze phenotype-genotype associations among canola-type winter oilseed rape
cultivars and breeding lines of agronomic value collected at the Plant Breeding and Acclimatization Institute-NRI,
Research Division in Poznan, Poland.

Plant material included 25 winter oilseed rape breeding lines and cultivars. Field trials were conducted in six
environments (3 years at two locations) using a randomized complete block design, with four replicates. The traits
assessed included: seed yield (YLD), seed yield components, seed quality parameters: oil, protein and glucosinolate
(GLS) content, acid (ADF) and neutral (NDF) fiber content. Genotyping was done using 85 microsatellite (SSR) loci and
10 AFLP primer combinations, as well as allele-specific CAPS and SNP markers for non-mutated and mutant FAD2
and FAD3 desaturase genes, respectively (Falentin et al., 2007; Mikolajczyk et al., 2010). In addition, SCAR markers for
the ogura male-sterile cytoplasm and the Rfo restorer gene were applied (Mikolajczyk et al.,, 2011). In total, 779
polymorphic DNA markers were analyzed. Association analyses were performed both, for each of the six
environments separately, and for the calculated mean value of the six environments using the GenStat 18 statistical
software.

As aresult, the range of phenotypic variation regarding the mean value of six environments accounted by particular
marker equaled, respectively, 20.3 - 33.2% for seed yield, and 19.9 ~36.8% for yield component traits. For seed quality
traits, phenotypic variation ranged from 20,9 to 34,5%, for total GLS content, 16.9 - 37.5% for fatty acid composition,
and 17.9 % - 64.8% for total fiber content.

Genotype/environment association was determined. Groups of markers associated with economically important traits
as seed yield, yield structure elements and seed quality parameters were identified with statistical significance. As the
next step, NG high-throughput genotyping will be performed to determine SNPs useful for effective marker-assisted
breeding of agronomically important winter rapeseed genotypes.
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The aim of this work was to analyse phenotype-genotype associations among canola-type winter oilseed rape cultivars and breeding lines
collected at the Plant Breeding and Acclimatization Institut-NRL, in Poznaf.

Material Selected markers associated with phenotypical traits (PB 17-20 collection)
+  Plant material included 25 winter oilseed rape (WOSR) cultivars,
breeding lines, DH and resythesized lines (PB 17-20 collection).

+  The material was genotyped with 85 microsatellite (SSR) loci, 10 AFLP
primer combinations, allele-specific CAPS and SNP markers for non-
mutated and mutant FAD2 and FAD3 desaturase genes (Falentin et al., SSRG02_328

2007; Mikolajczyk et al. 2010) and in addition, SCAR markers for the E-ACCned: M-CAG-81,7 §3§;§: ;g; i:::
ogura rn)ul: sterile cytoplasm and the Rfo restorer gene (Mikolajczyk et
al. 2011
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Field experiments

+ Field trials heve been carried out in two locations (Borowo -B, Lagiewniki
) using a randomized complete block design, with four replicates. The
traits assessed included: seed yield, seed yield components, seed quality
parameters: oil, glucosinolates (GLS), acid (ADF) and neutral (NDF)
fiber content and fatty acid composition in seed oil.
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Associations
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Association analyses were performed on selected 779 polymorphic DNA EAACHed:MLCAC 2635

markers using GenStat 18 statistical software (sign. at p=0.05).
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environments accounted by particular marker
36.48 . . 16.37 534 68.20 16.36 839 13.93 19.11 24.01

equaled, respectively:

% 20.3 - 33.2% for seed yield /11 markers: 8
SSRand 3 AFLP

% 19.9 - 36.8% for yield component traits /8
markers: 3 SSR and 5 AFLP

Mean
(2 localities)

Minimum 1167 4157 5640 1223 470 5709 746  3.69 551 1098 17.25
ios%; {fi’;/"l_;" 6LS content /8 markers:  poyimum 7466 4798 7253 2043 620 7819 2418 1193 2876 2263 2653
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< 17.9 - 64.8% for total fiber content 7
ADF/ 34 markers: 21 SSR, 13 AFLP v Groupe of markers associated with economically important traits as seed yield, yield
NDF/ 31 markers: 18 SSR, 13 AFLP component traits and seed quality parameters were identified with statistical

significance
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