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ABSTRACT
Yellow-seeded forms of winter oilseed rape were developed in the Department of Oilseed Crops
by crossing a natural mutant with brighter seed coat with the spring line obtained from
interspecific cross between Brassica napus x Brassica rapa. Yellow seeded lines of winter
oilseed rape were improved in respect of quality features and stabilization of seed coat colour
by crossing with black seeded double low lines and varieties, selection and inbreeding. The
obtained yellow-seeded lines are characterized by fatty acid composition and glucosinolate
content similar to the double improved black seeded rapeseed lines and varieties. Yellow
seeded lines are characterized by lower fibre content, but higher oil and protein content. The
average seed yield of yellow seeded lines is on the level of 80% of standard variety Lisek.
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INTRODUCTION
      Yellow seeded forms of oilseed rape developed in the Department of Oilseed Crops
originate from the crossing of a natural mutant found in the double low  rapeseed breeding
material with brighter seed coat, with the spring line with segregating seed colour from the cross
between Brassica napus x Brassica rapa (Ochodzki & Piotrowska 2000). To increase economic
value, the yellow-seeded lines of winter oilseed rape were improved  in respect of quality
features and stabilization of seed coat colour by crossing with double low lines and black-
seeded varieties and then through selection and inbreeding.
      The work aimed to determine the traits deciding about economic value of the yellow-seeded
lines and their interdependence, and the influence of the coat colour on these traits.

MATERIALS AND METHODS
      The study material were 96 inbred lines of the yellow-seeded oilseed rape. These lines were
evaluated in three parallel field trials in completely randomized blocks with systematically
distributed standard which was the yellow-seeded line.
      In the study the following characteristics were considered:

- colour of seed coat,
- yields of seeds and oil,
- 1000 seeds weight

      Chemical characteristics included the content of:
- fat
- glucosinolates
- protein
- fibre (ADF, NDF).

      Seed coat colour was determined on a 5 degree scale (1 – designated brown colour, 2 –
brown with yellow shadowing, 3 – brown and yellow, 4 – dominating yellow, 5 – yellow).
      Fat content was determined with magnetic resonance (NMR). The the instrumental method,
spectrophotometric analysis in near infrared with Infratec 1255 was applied to determine protein
and fibre.

RESULTS
      Figure 1 presenting distribution of seed colour of the studied 96 lines indicates development
of the line with stable yellow colour of the seed coat. The proportion of the lines with clearly
yellow colour of seed is 86.5%, including the 5th degree – 52.1% and the 4th degree – 34.4%.
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Figure 1. Distribution of seed coat colour in yellow seeded inbred lines 2001/2002 r.

The qualitative traits of the lines show considerable differentiation (Table 1).

Table 1. Characteristic of quality and quantity traits of yellow seeded lines of winter oilseed rape

Mean
Traits Variety

Lisek Lines

Standard
deviation Min Max

Coefficient
of

variability
Heritability

Oil content [%] 45,8 50,9 2,3 44,6 54,2 4,6 0,9

Glucosinolates [µM/g
seeds] 9,0 7,9 2,4 3,1 14,9 29,3 0,7

Fibre ADF content [%] 22,1 13,0 1,7 10,3 17,7 13,1 0,9

Fibre NDF content [%] 28,8 19,4 1,8 16,6 25,6 9,6 0,9

Protein content[%] 17,1 19,4 1,2 16,9 22,4 6,2 0,9

Seeds yield [dt/ha] 36,8 25,5 5,0 13,3 35,7 19,7 0,7

Oil yield [dt/ha] 16,8 13,1 2,9 5,9 19,3 22,5 0,8

Colour of seed coat black 4,0 0,8 1,7 5,0 20,9 0,7

1000 seeds weight [g] 4,0 4,4 0,3 3,5 5,2 8,2 0,8

      Seed yield of the studied yellow-seeded lines was, on average, 25.5 dt/ha which was 69.2%
of the yield of the black-seeded standard variety Lisek in a parallel experiment. Whereas the
homogenous, with respect to colour, model yellow-seeded line yielded on the level of 27.5 dt/ha
which was 74.6% of the Lisek yield.
      With respect to oil content the yellow-seeded lines exceed by a few per cent double low
black-seeded varieties of winter oilseed rape.
      The glucosinolates content is similar to the black-seeded double low varieties, but their
variability coefficient shows the possibility of further lowering. Lower content of fibre (ADF, NDF)
is related to yellow colour of seed coat. 1000 seeds weight is characterized by the variability
appropriate for the cultivated black-seeded varieties.
      Calculated correlations (Table 2) between qualitative traits and seed yield indicated clearly
negative correlation between yellow colour of seed coat and ADF and NDF fibre, and positive
correlation between seed yield, fat content and hence oil yield.

Table 2. Correlation coefficients of traits of yellow seeded lines

Traits 1 2 3 4 5 6 7 8

1.Seed yield
[dt/ha] 1,000

2.Oil content [%] 0,685** 1,000

3.Oil yield [dt/ha] 0,991** 0,772** 1,000



4.Fibre ADF
content [%] -0,523** -0,771** -0,593** 1,000

5.Fibre NDF
content [%] -0,339** -0,654** -0,409** 0,926** 1,000

6.Protein
content[%] -0,644** -0,811** -0,711** 0,542** 0,351** 1,000

7.1000 seeds
weight [g] 0,078 0,148 0,100 -0,361** -0,386** 0,070 1,000

8.Colour of seed
coat 0,363** 0,497** 0,408** -0,750** -0,718** -0,372** 0,252* 1,000

significant difference  * at the α level ≤ 0,05;  ** at the α level ≤ 0,01

DISCUSSION
      Yellow colour of seed coat in the studied lines affects lowering of seed yield, and through
positive effect on higher fat content, causes increase in oil yield, similarl to the yellow-seeded
forms of other origin, e.g. in the lines from crossing Brassica juncea x Brassica carinata (Rakow
et al. 1999). The study results indicate highly significant effect of yellow colour of seed coat on
lowering ADF and NDF fibre content in the seeds, and on increased fat content. Similar
relationships were found by Baetzel et al. (1999) in their work on yellow-seeded high erucic
oilseed rape. High hereditability coefficients show that the phenotypic value of the studied
yellow-seeded lines is similar to their genotypic values.
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