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The obtained yellow-seeded lines have been investigated Comparison of chemical components of meals from yellow-seeded
in different aspects: lines with meals from black-seeded cv. Bojan and soybean
 genetic determination of yellowseedness [ % f.f.d.m.]
* chemical composition of meal and press cake derived from
yellow seeds Line Gross _ Dietery
 nutritional value in feeding of monogastric animals lcultivar el\zjlr'?y Protein Ash Sucrose fibre
« physical parameters of yellow seeds [ gl
Matherial for these investigations cansisted of: A IEEDEl a9t hUE ) S L
| | segregating generations according to the colour of seeds, PN 036 16.23 b 458 a 9.6a 9.7a 35.0 c
~ Oilseed rape (Brassica napus L.) has become a very 3 yellow-seeded winter rapeseed lines (PN 022, PN 036, PN 041) ON 041 16266 4534 0 4b 07 257 1
|mport_ant agrlculturgl crop. At pres_ent, itis ’Fhe second oll and black-seeded cultivar Bojan - : - : -
plant in the world in the production of oil seeds after Boian 16.47 43.0 b 8.4d 95h 39.1 a
soybean and the third one in the production of oil after ola ala ' ' ' '
palma- and soybean oil. The total harvest in 2009/2010 Description of seed colour segregation Soybean meal 16.93 54.0 8.4 7.7 29.8
was on the level of 61.1 millions tons. 5 . .
_ _ L eveloped lines are characterized by the color
Oil extraction generates large quantities of rapeseed of seeds at 1-5 scale: Means for yellow . .o 45.5 94 95 356
meal and press cake. These in turn may constitute 1 —brown seeded lines

2 — bright brown

a valuable feedstuff with high protein content (about 40% 3 — between yellow and brown

In o]i!l-freﬁ_ mheal) charac}erized b_ylan _excelllerz’z: amil\r)lo algi;j o _ f dictary Fib . e o |
profile, high content of essential minerals (Ca, Mg, P), omparison of dietary fibre and its constituents of meals
and vitamins (B4, E). - = from yellow-seeded lines with meals from black-seeded cv. Bojan
i i i i and soybean [ % f.f.d.m.]
of rlljr%\il\rl]ea\getg rﬂgeliﬁiii{ig ?]a;(];':s;ig];agrzz upsoej tlrr;/fiese\(jlenrg/ Segregation of seed colour in F,progeny of hybrids between
limited because of the presence in rapeseed seeds yellow-and blaclk-seeded DHt-_Ilnest. t1|-1eStmtg a1cc.:c1>r5dance of seed Line Nonstarch Oligo- Uronic Klason Dietary
antinutritive compounds like: high content of dietary fibre colour segregation at the ratio 1 . Icultivar polysaccharides saccharides acids lignin  fibre*
which limits energetic value of meal; too high alkenyl
glucosinolates content (also in seeds of canola type); Number ) PN 022 17.9 ab 1.5b 50b 49c¢  29.5b
secondary compounds — tannins, sinapine, phytic acid. of lines Seed colour i 1 O R e Aan me ST
The relatively low concentration of metabolisable in F, S 4 3 2 1 black
energy, associated with a high content of dietary fibre, 368 23 33 48 102 42 120 0.0116 PN 041 17.2b 1.4b 58a 4.2d 289 b
In double low rapeseed cultivars has been considered ’ Seflr P o SR e S
a major factor limiting the better use of rapeseed meal J ' ' ' ' '
in the rations for monogastric animals. Yellow seed colour is determined, at least by two pairs of alleles Soybean meal 15.1 4.14 3.0 3.3 25.5
Maternal effects — in F,
_ L : Means for yellow 179 15 59 4.9 29 6
Black 14.4% | Brown 11.3% MRCIUAUEEN Coloration of F, is intermediate seeded lines | | | | |

The ratio 1 : 15 has been statistically confirmed in F, progeny

Genetic investigations using diallel crosses design Growth of rats body mass of parental and first generation — fed
with diets containing full fat seeds of black- and yellow-seeded
6x6 — 3 yellow-seeded lines + 3 black-seeded lines rapeseed [g]
. Colour :
Source of variability f ceed NDF ADF Protein Fat Wheat Wheat Wheat
of seeds Generations + black-seeded + yellow-seeded + yellow-seeded
F1q rapeseed rapeseed | rapeseed Il
Domination 27,52** 5,16** 7,03** 3,10** 3,30** Parental generation
Additive genes 396,15** 84,07** 116,96** 36,43** 11,14** Female 91 = 21 94 £ 17 84 = 18
Fp Male 161 £ 9 144 £ 6 162 £ 19
The yellow-seed traitin rapeseed is associated with a Domination 5 03** 153 172 2 00* 3.60** Mean value 126 £ 40 119 * 29 123 * 45
reduced seed coat thickness, this leads to a reduced 3 o L o g L First generation
contribution of the seed coat to the seedmeal after oil Additive genes 119,53 24,18 24,91 6,07 8,59 Foral 08 + & e o
eXtraCt.ion and a Con§equent lowering of antinutritive NDF — neutral detergent fibre ADF — acid detergent fibre Merlna ; 135 : 6 142 : 4 143 : 23
crude fibre and phenolic compounds. ale = = =
Mean value 116 £ 20 119 * 24 119 £ 31
Developing cultivars with yellow colour of seeds and There was relatively small difference in the contents of gross energy, Two generations
noticeably decreased content of dietary fibre has protein, ash and sucrose between black and yellow types of rapeseed meal. Female 95 + 14 95 * 12 89 * 17
become very important breeding task world-wide, also All these components were higher in the yellow-seeded meals. Lignin was Male 148 % 16 143 = 5 152 £ 22
in Poland. the only component considerably differentiating chemically various types of Mean value 121 + 31 119 + 26 121 * 38
Several advanced yellow-seeded lines of winter

meal. Yellow-seeded meals contained less lignin than its black-seeded
ollseed rape have recently been developed in our

counterpart. Lignin content resulted also in the lower content of total dietary

Institute, with the yield and quality com_parable to that fibre in yellow-seeded meals, in comparison to black-seeded meals. There Mechanical ¢ f d dina to th s
of standard black-seeded double low cultivars. was no big difference in contents of the remaining fibre constituents like echanical parameters of seeds atccct)r Jg) v e BnErdE
nonstarch polysaccharides and uronic acids between two types of rapeseed compression tes
meal. Material Quotient 01I:VI e(:::tlilcj:isty Constant Maximum force
Source of yellow-seeded genotypes Also there is no differences in growth of experimental rats body mass fed of pressure E [MPa] 2 FElEEET [N]
with diets containing yellow seeds of rapeseed in comparison to diets
Brassica napus — mutant with lighter seed coat containing black seeds. Bojan 0,44 £ 0,03 9,1 0,23 16,2
(Krzymanski 1979) PN 022 0,38 0,02 6,8 0,16 9,8
l QTL Searches — responsible for the seed colour differentiation PN 036 0,39 £ 0,06 6,3 0,15 11,8
Segregation of seed colour: light brown, beige T o B I O O 22 (UL wede: Besepars v Wy [ ] ' @ = PN 041 0,37 £ 0,04 6,6 0,12 10,7
A "Multiple Samples: 2_F114BH_Bras-002%-19M-14P-20F_BO1_2012-11-16.fsa ..." analyzed Daka . ; . ; .
Brassica napus x Brassica rapa (Olsson 1960) O O I T T Dye Lagend Yellow seeds are more susceplible to distortion in comparison to black
] || [coop B M L0 | 2_7114BH Bras seeds
1600 1 || ! = B W !0 EHIE0S Bras-Of .
14IIIIII: (7000 m om 1.0 BHIS16 Bras-O
Spring line of B. napus segregating in seed colour — reoo | MICS BRSO rest .
Seeds with yellow spots o] 5000 : : iE E:igj‘:zgi Conclusion
(Canada Agriculture Research Station) ] Lo I 1:|:| Srev— _ .
e - | w0 eHises praso The results from this study showed that meals derived from yellow-
-~ o LI o seeded winter rapeseed possess similar but relatively high level
400 -2000 @ M 1.0 | BH31Z_Bras-00: f : d t f% f tp h h ) t h | y ?\ d
' i W W10 BH318 Bras-O0 Or major aieta IDre 1raction, wnicn IS nonstarc olySacchnariaes,
= \ - o ltho J h its Iirynin content is much lower. The FL)Jegtion remains
Development of yellow-seeded lines 3 = °  |m[Mllo e tos pras aithougn 1S 19 ; " - 116 ques :
< K ’ whether this change in the chemical composition of oilseed rape is

* Selfpollinating satisfactory for the improvement of nutritive value of its meal. It is

necessary to investigate which component as a next should be taken
into account in the breeding efforts.
The processing and storage conditions should be also determined.

Example of STR (fluorescently labelled) primers pair — BRAS012 that
might candidate as generating seed colour linked markers.

Doubled haploids and their 5-years-average colour of seeds
(colorflex 0-5 scale):

Red — DH Z114 — yellow-seeded parental line — 4,8 & B

« Crossbreeding with highly valuable black-seeded
lines to improve quality features

» Developing of doubled haploid (DH) lines
- b LI “iiéi!l|'||||;|‘ -

Black — DH5-105 — black-seeded parental line — 0,6

Green tagged Blue tagged
yellow-seeded lines: black-seeded lines:
DH 1816 3,6 DH 1805 04
DH 1818 4,2 DH 1869 04
DH283 3,4 DH339 0,6
DH 318 3,9 DH312 0,6
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