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Use of B. oleracea in the breeding of B. napus canola

B. rapa X B. oleracea
AA, 2n =20 CC,2n=18
v
B. napus » Csubgenome of B. napus is conserved
AACC, 2n =38 and less variable than the A subgenome.

Bus et al. (2011) Theor Appl Genet 123:1413-1423
Wu et al. (2019) Molecular Plant 12:30-43



Introgression of allelic diversity from different variants of B. oleracea
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Theoretically, the reconstituted canola
lines will be carrying the A genome

alleles of the B. napus parent A04-73NA,

while their C genome will be carrying

the alleles of the C genomes of B. napus

or B. oleracea.
This would allow to estimate the effect
of the B. oleracea alleles in B. napus.

SNP

genotyping

Nikzad et al. (2023) Crop Sci 63:55-73
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Distribution of 5,743 SNPs in A & C genomes
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Performance of the populations derived from Canola x B. oleracea crosses in
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» Wide variation was found
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10 field trials (replicated)

Nikzad et al.2019: Crop Sci 59:2608-2620
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Mapping of flowering time

Field: long-day Growth chamber: short-day
8 : 6 —
I: "' 5 s i
v .‘ ? ; ° ‘
CY it = 4 7 : " )
= i R E ° 0 R o
S ) .J ' S 37 o ) ~‘°.»°?:".°'s
i s & *o . o) o o o 2 o, o:""}’..‘ ‘.
Ss .'.o?,: = : _O _ . ° ° 0 ¢ 0% “’. io‘”‘:‘ ‘.0...k.
o ¥ et TS . L j S o S°° was 4 .
2 - p > o ‘ "8 e
0 J ‘ : ; , : : ; : - 4 .) , | : - Y - >
1234 6789101 C2 13 W C5 16 17 18 19 1 3 5 7 9 11 12 1314 C5 17 18 C9
Chromosome Chromosome
C2 QTL: 5.1-10.75 Mb; €5 QTL: 26.1-31.8 Mb C5 QTL: 28.7-30.8 Mb; €9 QTL: 29.1-36.4 Mb

» C5 allele of the cabbage cv. Bindsachsener improved the earliness under both short- and long-day conditions.
» (C9 allele of the cabbage cvs. Badger Shipper/Balbro improved the earliness only under short-day condition.

Nikzad et al. (2023) Crop Sci 63:55-73 Gill et al. (2025) under prep.



Relative expression of flowering genes from C5 and C9 in the early- and late-flowering lines
under 10 h photoperiod condition

C5 C5 C5
BnaC05945140D (PHYA) BnaC05g39320D (DNF) BnaC05g221300D (CO)
C 12- 41.1 Mb 1oq 3 3786Mb 20 15.99 Mb B2 Leaf
2 1004 - T B3 Shoot apex
§ 10 T Night 90 |- Night 1.5 T Night
- - BO— ’
% 8 l 70- 1 b
g [, :g: 1041 T B
.(:U' 4 40— T
< b 30— c c 0.5 -
c 24 b I b 20
n I I ﬂ Py .l-. PR W e .-Ia u.ﬂ_ I I
Early Late Early Late Early Late
c9 9 > C5 genes in early-flowering lines:
BnaC09929450D (SOC1) BnaC09g41980D (CO) - Greater expression of PHYA, DNF and
3954 a 32.08Mb 6- 43.73 Mb . .
c a CO in leaf at night.
. e .
-g 2 95— T Night == Morning
£ 1 . 47 » C9 genes in early-flowering lines:
C
§ 1.954 . T ? . - Greater expression of SOC1 in both leaf
.é oosd b b=y ,J._, ......... 24 L and Shoot at night.
9 d I i - Greater expression of CO in both leaf
-0.05 0 . .
Early Late Early Late and shoot in morning.

Gill et al. (2025) under prep.



Evaluation of the B. napus lines derived from B. napus % B. oleracea
Interspecific crosses for seed yield in F, hybrid

- q“ @
B. napus canola x Vegetable
A04-73NA i B. oleracea » Theoretically, the heterozygosity in the F, hybrids will be
(APANCNCP) : (coce) for the C genome alleles of B. napus and B. oleracea, and
(A”Ci‘CO) this would allow to estimate the effect of the B. oleracea

: alleles on heterosis in B. napus canola.
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Nikzad et al. (2019) Crop Sci 59:2608-2620 Nikzad et al. (2020) Front Plant Sci 10:1691



No. Lines/Hybrids

Seed yield of the F, hybrids of the B. napus lines derived from six B. napus % B. oleracea
Interspecific crosses

60+ M Inbred lines

M Test hybrids B. napUS parent
401 » 67% of the F,’s gave
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Nikzad et al. (2020) Front Plant Sci 10:1691



Performance of the top-, medium-, and poor-yielding inbred lines derived from
B. napus % B. oleracea crosses and their F; hybrids

MPH = 10.1
4500-
MPH = 7.7 » Hybrids of all three groups showed a
MPH = 12.5 - similar level of MPH.
_~4000- ja > However, hybrids of the top 5% inbred
T b X C ________________ a Y lines gave significantly greater yield than
—\%3500— ‘ the hybrids of the other two groups,
= b< indicating the importance of both additive
53000 and non-additive effect genes for
87 = [nbred line increased seed yield in hybrids.
Test hybrid
2500- | | |
Lower 5% Mid 5% Upper 5%

MPH = percent mid-parent heterosis. Dashed line: B. napus parent.
The same letter for the inbred or hybrid indicates the values are not

significantly different at p < 0.05.
Nikzad et al. (2020) Front Plant Sci 10:1691



Introgression of allelic diversity from B. oleracea Chinese kale

B. napus Hi-Q — x— B. oleracea (Chinese kale)
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Rahman et al. (2017) Molecular Breeding 37:5
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» The C1 QTL (41 Mb) allele of B.
oleracea improved the earliness of
B. napus canola under both long-
(field) and short-day (10 h)
conditions.
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Rahman et al. (2018) PLoS ONE 13: e0189723.

Rahman & Kebede (2020) The Plant Genome, €20078



Conclusions

» Favourable alleles for agronomic and seed traits can be found
in B. oleracea for use in canola breeding.

» B. oleracea alleles can contribute to seed yield heterosis and
consequently to high yield in F, hybrids.



Industry Partners

Hebmonledgements

Thanks to all students and staff of the University of Alberta Canola Breeding-research group,
and collaborators from seed companies & other institutes






	Diapositive 1
	Diapositive 2
	Diapositive 3
	Diapositive 4
	Diapositive 5
	Diapositive 6
	Diapositive 7
	Diapositive 8
	Diapositive 9
	Diapositive 10
	Diapositive 11
	Diapositive 12
	Diapositive 13

