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Localization of Thousand Seed Weight Trait in Brassica napus by

Quantitative Trait Locus Analysis
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Abstract ; Combining a DH(Double Haploid) lines(348 lines)in Brassica napus and constructed genetic link-
age group,we detected and analyzed QTL for thousand-seed weight (TSW) by composite interval mapping
model in 2009—2013 in Dali of Shaanxi Province. A total of 46 significant identified QTLs for TSW were
obtained and mainly located on A7, C1 and C6 chromosomes, etc. The maximum of phenotypic variation
was ¢TSW-09DL11-1 which reached to 19. 63%, and the minimum of phenotypic variation was ¢TSW-
11DL9 which only explained 2. 73%. The identified QTLs were integrated into consensus QTLs by meta-
analysis and cgTSW-C1-2 reached to 10. 64 % of phenotypic variation. Some consensus QTLs were repeat-
edly detected, ¢qTSW-C1-3, for example, was repeatedly detected in five consecutive years, indicating
QTLs for TSW were expressed stably in different environments. Meanwhile, the major QTL cgTSW-C1-
2 was regarded as a new QTL on C1 chromosome. The genomic information of these QTLs will be condu-
cive for the construction of near isogenic line, fining mapping and Map-based cloning. The results provide

an important theoretical guidance for molecular breeding and developing high seed yield varieties in Brassi-
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Table 1 Phenotypic analysis of thousand seed weight of DH population in five environments /g

AEAR Year A2 7 Male parent £ 4 Female parent WEAE AR #E R DH population i KAl Max #ix/IMHE Min
2009 3.534+0.25 3.93+0.08 3.554+0.55 4. 90 1.48
2010 3.724+0.25 4.02%+0. 24 3.754+0.48 4.93 2.47
2011 3.344+0.35 3.47+0. 38 3.34+0.52 5. 87 1.91
2012 2.704+0. 41 2.88+0.19 2.83+0.53 6.01 1.57
2013 3.00+0.41 3.33+0.12 3.114+0.47 5.71 2.24

%R T 2009~2013 4B TERRPY K 7% i 6 vl E AT 5 T R

Note: The DH population were planted in Dali of Shaanxi Province in 2009—2013; the same as below

120 @ 2009
100 82010
02011
> 80 @2012
= H2013
g% 60
(]
=
40
20
0 5 =

<17 17-2.0 2.0-2.

ke
= ﬁ = =

e =M = [ Bi—
3.8-41 4.1-44 4447 47-5.0

>5.0

Tl L R R T K S 2 Y
The phenotypic data range of thousand seed weight in B. napus/g

Kl 1 DH &M #ER B R AR 2009~ 2013 4F TbL 8 M AR AT EC43 1 1
Fig. 1 Frequency distribution of thousand seed weight in the double haploid population in 2009—2013
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Table 2 The list of consensus QTLs and significant identified QTLs for thousand seed weight of B. napus
in five successive years of plant environments

A QTL WG QTL Rk wg  BEEFC pong o omeaen R e

Consensus QTL Identified QTL Chromosome Peak/cM interval /cM LOD Value  Additive effect variation / % Trial year
cqgTSW-A2-1 qTSW-13DL2-1 A2 37.61 37.0~39.9 3.09 0.09 3.87 2013
cqgTSW-A2-2 qTSW-13DL2-2 A2 43.01 39.9~56.8 2.79 0.09 3.66 2013
cqTSW-A2-3 qTSW-09DL2 A2 89.91 71.9~102.7 2.99 0.12 4.58 2009
cqTSW-A3 qTSW-11DL3 A3 3.81 0.0~10.3 2.99 —0.09 3.25 2011
cqTSW-A4 qTSW-10DL4 A4 56. 31 55.2~59.8 2.93 3. 15 3.15 2010
qTSW-11DL4 A4 56. 31 55.2~69.5 3.72 4.33 4.33 2011
qTSW-09DL4 A4 56. 31 55.2~69.8 3.22 5.03 5.03 2009
qTSW-12DL4 A4 56. 31 55.2~T71.5 3.37 3.85 3.85 2012
cqgTSW-A5 qTSW-11DL5 A5 48. 81 37.0~55.5 3.08 0.09 3.56 2011
qTSW-12DL5 A5 48. 81 41.6~55.7 2.78 0.08 3. 00 2012
cqTSW-AT-1 qTSW-10DL7-1 A7 2.91 2.0~7.0 2.79 0.08 3.16 2010
qTSW-12DL7-1 A7 2.91 2.0~7.0 2. 85 0.08 3.22 2012
cqTSW-AT-2 qTSW-12DL7-2 A7 14.61 7.0~25.2 3.62 0.09 4.08 2012
qTSW-10DL7-2 A7 14.61 8.2~24.1 4.26 0.10 4.79 2010
cqTSW-AT7-3 qTSW-11DL7 A7 113.41 96.5~120. 8 2.61 0.09 3.05 2011
qTSW-12DL7-3 A7 113.41 101.0~119.8 4. 21 0.11 4. 90 2012
qTSW-10DL7-3 A7 113.41 102.1~117.6 5.29 0.12 6.16 2010
qTSW-13DL7-1 A7 115. 41 105.6~119.2 8.82 0.17 13.95 2013
cqgTSW-AT7-4 qTSW-13DL7-2 A7 126. 11 122.1~127.5 4.55 0.12 6. 86 2013
cqgTSW-A9 qTSW-11DL9 A9 66.91 51.2~68.9 2.51 —0.09 2.73 2011
qTSW-09DL9 A9 68.91 50.2~69.2 2.99 —0.14 4. 64 2009
cqgTSW-C1-1 qTSW-09DL11-1 C1 60.61 55.3~64.1 10. 16 —0.26 19.63 2009
cqTSW-C1-2 qTSW-09DL11-2 C1 66. 11 64.1~71.0 10. 27 —0.25 17.82 2009
qTSW-10DL11-1 C1 68. 11 64.1~72.2 4.67 —0.12 5.52 2010
qTSW-12DL11-1 C1 68. 11 64.1~72.2 7.05 —0.14 8.57 2012
qTSW-11DL11-1 Cl 68. 71 65.3~71.9 8.91 —0.16 10. 66 2011
cqTSW-C1-3 qTSW-09DL11-3 C1 74.91 73.9~77.9 7.61 —0.22 13.16 2009
qTSW-10DL11-2 Cl 75.91 73.7~77.9 2.64 —0.08 3. 00 2010
qTSW-12DL11-2 C1 75.91 73.7~77.9 5.05 —0.12 5.91 2012
qTSW-11DL11-2 Cl 75.91 74.0~77.9 6. 60 —0.14 8.02 2011
qTSW-13DL11 Cl 75.91 74.1~77.9 5.94 —0.13 7.66 2013
cqgTSW-C4 qTSW-12DL14 C4 36.51 27.4~44.9 3.05 —0.08 3.25 2012
cqgTSW-C6-1 qTSW-10DL16-1 C6 57.31 56.0~60.7 4.38 0.12 5.98 2010
qTSW-11DL16-1 C6 60. 71 55. 1~64. 7 4,27 0.12 5.00 2011
qTSW-09DL16-1 C6 60. 71 58.8~64. 2 4. 30 0.17 6.79 2009
cqTSW-C6-2 qTSW-10DL16-2 C6 67.21 64.7~68.6 6.58 0.15 7.52 2010
qTSW-11DL16-2 C6 67.21 64.9~71.0 5.43 0.13 6.29 2011
qTSW-12DL16-1 C6 67.21 65.2~70.8 6. 50 0. 14 7.50 2012
qTSW-09DL16-2 C6 67.21 66.2~67.8 4.68 0.18 7.37 2009
cqTSW-C6-3 qTSW-10DL16-3 C6 75.41 71.4~81.2 4.15 0.12 5.31 2010
qTSW-12DL16-2 C6 75.41 71.4~81.5 4.55 0.12 5.83 2012
qTSW-11DL16-3 C6 75.41 71.4~82.3 4.06 0.12 5.39 2011
cqTSW-C8 qTSW-09DL18 C8 4.01 0.0~19.4 2. 60 0.12 4.39 2009
cqTSW-C9-1 qTSW-10DL19-1 C9 16.61 14.9~19.4 3.68 —0.10 4. 11 2010
qTSW-10DL19-2 C9 25.11 19.4~36.4 4.29 —0.11 5.31 2010
cqgTSW-C9-2 qTSW-12DL19 C9 27.11 19.4~39.9 2.96 —0.09 3.43 2012
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