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This research aims to study the inheritance of seed oil, leaf chlorophyll and
anthocyanin contents in rapeseed and to identify the quantitative trait loci (QTL) based
on the high density genetic linkage map. Two inbred lines of 10-Zi006 (purple red leaf)
and 10-4438 (green leaf) were employed to construct six generations (P1, P2, Fi,
F., BC1 and BCy). Gene action and heritability of seed oil, leaf chlorophyll and
anthocyanin contents were evaluated using generation mean analysis with RCB design
for two years. It was found that the inheritance of studied traits did not show an
additive-dominance genetic model, indicating that the non-allelic interaction was
important for these characters. High broad sense heritability and moderate narrow
sense heritability were obtained for anthocyanin content, indicating that this character
was controlled mainly by genetic effects, and that both additive and non-additive gene
effects were important. In addition, moderate broad sense heritability and lower
narrow sense heritability were detected for seed oil content and leaf chlorophyll
content, indicating that those two traits were affected by genetic and non-genetic
effects, and both the additive and non-additive effects were important. Moreover,

the correlations between leaf anthocyanin and chlorophyll contents differed



between generations.

The DArT-seq technique was employed for genotyping through whole genome
profiling. The high density genetic linkage map was finally constructed containing
1614 discrete loci with 9212 markers. Based on this map, there were 11, 14 and 8 QTL
which controlled the seed oil, leaf anthocyanin and chlorophyll contents respectively,
explaining 1.99-18.30%, 9.17-19.13% and 4.45%-13.07% of the phenotypic variation.
As well, there was a partially overlapping confidence interval on A06 linkage group
for QTL that controlled seed oil and leaf chlorophyll contents. Furthermore, the
majority of the QTL were well anchored on the physical map with intervals of 0.02 to
14.54 Mbp. The results were useful for the detection of candidate genes and

map-based cloning and the marker-assisted selection of the traits.
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