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QTL Mapping for Yield Traits in Brassica napus L.
Using DH and Immortalized F, Populations
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Abstract: Seed yield is the most important trait for genetic improvement in rapeseed, and it is controlled by
quantitative loci/genes. In the present study, QTL mapping for seed yield in rapeseed were conducted at multiple
environmental conditions, using a doubled haploid ( DH ) population derived from a cross between a winter-type
cultivar EXPRESS and semi-winter-type line SWUO07, and an immortalized F, population generated by randomly
intermating among DH lines. A total of 18 putative QTL were identified in DH population across two years in
China and one year in Germany, and 15 putative QTL were identified in IF, population across two years in China.
These loci were located on 13 linkage groups including A1, A2, A3.1, A3.2, A7.1,A7.2,A9,Cl1,C3, C4,
C5, C8 and C9, respectively, each of which could explain phenotypic variation ranging from 2.27% to 16.93%.
Out of the identified QTL, six loci on linkage groups A2, A3.1, A7.1, A9 and C5 have been detected across
environments or populations, thus becoming of interest in controlling seed yield in rapeseed. Collectively, these
QTLs provided useful information for future improving seed yield in rapeseed breeding.
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a: BJAX EXPRESS; b: DH BEA; ¢: S04 SWUO0T7; d: KA Fy BEA; e: KA F, REMCHE R ILRIANE SR B 1A
a: Female parental line EXPRESS, b: DH population, c: Male parental line SWUO07, d: IF, population,

e: Genotype deduction for IF, population
1 SEARGEBHER IF, BENEREESTEE

Fig.1 Parental lines, populations, and rationale of deduction of genotype for IF, popualtion
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Fig.2 Phenotype frequency distribution of yield trait in DH and IF, population
R 1 DH BHETN IF, BHE~ 2R T ELN
Table 1 ANOVA of phenotype for yield trait in DH and IF, populations
: 7R G Sfe Y 3 F1i i 522
e ' ‘:u-wk i 1 F1 % DF Ji % ¥75 f BRI
Population Variation source SS MS F value P value
DH FEPR Y 260 3557275 13681.83 3.89 <0.0001
781 2 5166773 2583387.00 734.31 <0.0001
LR x FREE 475 3207795 6753.25 1.92 <0.0001
IF, FEHH 232 2880267 12414.94 1.83 <0.0001
b7 1 1024344 1024344.00 151.33 <0.0001
FEHAD < BRI 172 1153912 6708.79 0.99 0.5230
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Table 2 QTL of yield trait in DH and IF, populations

[Py R [y .
Population ~ Environment aroup LOD effect effect R interval

qSY-AOI1.1 IF, SY11 Al 2.73 18.18 10.31 2.83 12.70~15.60
qSY-A02.1 DH GSY08 A2 2.03 15.14 0 3.73 19.40~30.90
qSY-A02.2* DH GSY08 A2 3.08 16.63 0 4.86 31.00~37.30
qSY-A02.3" IF, SY10 A2 3.69 -44.83 21.98 12.23 39.50~40.90
qSY—A02.4# DH SY10 A2 3.38 -22.93 0 5.37 42.00~44.90
qSY-A02.5* IF, SY10 A2 5.37 -52.98 41.65 16.93 43.10~47.00
qSY-A02.6 DH GSY08 A2 2.39 -17.50 0 3.76 5.30~11.90
qSY-A03.1 IF, SY11 A3.1 2.60 -17.78 -11.21 2.27 33.40~37.00
qSY-A03.2° DH SY10 A3.1 2.32 -20.89 0 3.97 40.30~58.50
qSY-A03.3" DH SY11 A3.1 2.10 -16.72 0 2.88 51.10~59.40
qSY-A03.4 IF, SY11 A3.2 2.01 27.05 —47.03 4.10 0~12.70
qSY-A03.5 DH SY10 A32 2.29 -18.62 0 3.46 35.30~46.10
qSY-A03.6 DH SY11 A3.2 3.90 24.34 0 6.69 67.30~77.50
qSY—A07.1# IF, SY11 AT7.1 2.42 26.12 -30.77 4.24 0~5.30
qSY-A07.2* DH SY11 A7.1 2.54 -20.91 0 3.46 0~7.30
qSY-A07.3 DH GSY08 A7.2 6.79 -25.20 0 11.13 16.10~33.60
qSY-A07.4 DH GSY08 A7.2 5.61 -22.20 0 9.28 7.00~15.80
qSY-A09.1% DH GSY08 A9 2.09 -13.19 0 3.13 37.20~55.80
qSY-A09.2° IF, SY11 A9 2.31 -31.90 5.22 7.37 49.30~60.50
qSY-A09.3" DH SY11 A9 2.34 -14.71 0 3.12 47.40~51.90
qSY-A09.4° IF, SY10 A9 2.27 -46.20 10.23 7.46 51.90~57.80
qSY-A09.5" DH SY11 A9 4.67 -22.66 0 7.17 54.00~58.90
qSY-A09.6" DH GSY08 A9 2.63 14.37 0 4.27 58.10~61.00
qSY-A09.7" IF, SY11 A9 2.97 -31.15 15.32 7.37 61.10~69.70
qSY-A09.8" DH GSY08 A9 4.18 17.53 0 6.66 63.80~72.00
qSY-CO1.1 DH SY11 Cl 10.43 31.57 0 14.69 35.00~36.20
qSY-C03.1 IF, SY11 C3 2.68 -23.02 32.78 4.04 15.80~24.80
qSY-C04.1 DH SY10 C4 2.04 19.49 0 3.75 0~23.80
qSY—COS.l# IF, SY11 C5 2.15 -33.99 -8.23 6.40 0~16.30
qSY-C05.2" IF, SY10 C5 2.24 26.43 6.21 3.85 1.90~15.30
qSY-C08.1 IF, SY11 C8 2.01 -26.11 25.46 4.60 4.90~22.90
qSY-C09.1 IF, SY11 C9 3.62 -48.94 26.28 11.82 0~2.00
qSY-C09.2 IF, SY11 C9 2.09 -35.93 30.78 6.59 3.00~8.50

' AERF S R R P R A E] 1) QTL

" QTLs detected in different environments or populations
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