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Preliminary QTL Mapping for 1000-seed Weight Trait in Brassica napus
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Abstract: 1000-seed weight of Brassica napus is one of most important yield traits. Construction of the genetic
linkage map will provide the basis for research on the genetic base of quantitative trait in Brassica napus. By micro-
spore culture technology,we screened the pure lines DH-G-42 with large seed and DH-7-9 with small seed, their
1000-seed weights were 6. 24 g and 2. 42 g, respectively,and the ratio of 1000-seed weight for two lines is 2. 58. A
genetic linkage map with F, population including 190 individuals derived from a cross of DH-G-42 xDH-7-9 were
established by SSR and SRAP markers. The map consisted of twenty linkage groups anchored 128 SSR and 100
SRAP markers and covered 1546. 6¢M with an average marker interval of 6. 78cM. QTLs located in A9 and C1 link-
age group were identified to be significant for the 1000-seed weight trait. The gSW-A9-1 and gSW-A9-2 explained
10.98% and 27.45% of the phenotypic variation, which could be considered as main effect QTL for the 1000-seed
weight trait. Our study will be beneficial to the fine QTL mapping,the marker-assisted breeding and the novel genes
cloning in Brassica napus.
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Table 1 Yield-related traits difference between two parents and the meanvalue in F,.; population

i RS0 R R R (om) — AR THE(g)

Lines No. of siliques per plant No. of seeds per silique Plant height No. of first branches 1000-seed weight
G-42 106.77 +3.71 24.60 +0.51 a 150.38 +£5.25 7.43 £0.36 5.95+£0.07A(2.34")
DH-G-42 113.42 +2. 68 27.10 £0.45 b 157.46 £5.12 7.08 £0.32 6.24 £0.05 B(2.58"")
7-9 230. 83 +8. 38 20.13 £0. 38 91.55 +£3.76 13.80 +0.76 2.54 +£0.017a
DH-7-9 241.29 +6.33 19.47 +0. 41 94.21 +2.98 14.21 £0.76 2.42 £0.015b
Mean (F,.5) 172.36 +45.98 22.72 +1.77 129.34 +22.34 9.93 £2.65 4.53 +0.87

AEK NEFRES> BIFRALE 0. 01.0. 05 K P FAFFELE S * FR G-42 5 7-9 B T-RiH [L1H ; ** 3278 DH-G-42 5 DH-7-9 {4 Tk & [ (H

Different lowercase and capital mean significance at 0. 01 ,0. 05 level; " ratio of 1000-seed weight for G-42 and 7-9 ; ** ratio of 1000-seed weight for DH-

G-42 and DH-7-9
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Table 2 Genetic distance of linkage goups and distribution of markers on the map

PR FRCECH No. of markers HEPIERKBE (M) FRCFHIEE (eM/FRiIC)
Linkage group SSR SRAP BB Total Length of linkage group Average distance (cM/marker)
Al 2 2 4 56.01 14. 00
A2 2 0 2 23.78 11. 89
A3 3 9 12 72.76 6. 06
A4 6 6 12 125.31 10. 44
A5 5 8 13 63.37 4.87
A6 8 8 16 70. 01 4.38
A7 5 3 8 78.94 9.87
A8 2 4 6 63.9 10. 65
A9 14 8 22 119. 12 5.41
A10 7 0 7 34.94 4.99
Cl1 14 15 29 95.3 3.29
C2 5 1 6 51.9 8.65
C3 14 4 18 79.83 4.44
C4 5 5 10 49.34 4.93
C5 11 7 18 130. 32 7.24
Co6 4 2 6 92.07 15.35
C7 5 7 12 128. 82 10. 74
Cc8 8 3 11 91.78 8.34
c9 3 0 3 28.95 9. 65
LG20 5 8 13 90. 15 6.93
J11 Total 128 100 228 1546. 6
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Fig. 3 The molecular marker linkage map of B. napus

ARG MR AL 3 A SR PR T (i LU SRR s T RIZRARTERY SSR ARic A ARIT

* : Distorted markers; * a;Markers deviated toward female parent; * b;Markers deviated toward male parent; “ h:Markers distorted toward

heterozygote ; Arrows denote the linkage location of QTLs for 1000-seed weight trait; ** ; The results of our genetic linkage

map compared with international published map. The SSR markers with underline were common marker
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Table 3 Number of aligned SSR markers and distribution of these markers in other maps
R SSR Fric %k 1EHABE 3% o 1434 Distribution of aligned markers in other map
. No. of ,, , -
Linkage group markers Piquemal et all®] Cheng et all10] Lowe et al"’ Fan et al''] Qiu et all18
Al 2 CB10099 0110-D03 CB10099 - - -
A2 2 - NalO-B10 - 0110-C10 NalO-B10
A3 3 - BnGMS76 - Nal4-G10 -
- BnGMS417 - BnGMS417 -
A4 4 CB10493 MRO036 - - - -
BRAS061 CBI10159 - - - -
A5 4 BRAS063 BnGMS86 NalO-E02 NalO-E02 NalO-E02
BnGMS293
BRAS063
A6 6 0110-DO1 BnGMS690 Nal2-A08 Nal2-B08
0110-B02  CB10143 0110-D01  O110-B02 0110-DO1
A7 2 - BnGMS488 Ra2-A01 - -
A8 2 CB10364 BnGMS373 - - -
A9 7 Nal4-C12 CB10311 0112-F02 Nal4-C12 0112-F02
0l12-F02 CB10029 Nal0-AO8 0l12-F02 - Nal0-A08
Nal0-A08CB10103 BnGMS281
A10 4 MR156 BnGMS171 Nal0-E08  Ra2-E03 ~ Ra2-E03
Cl 9 CB10369 Ol12-F11 CB10277 - Ra2-H12 - -
Ol10-A11 CB10572 CB10536
BRAS074 BRAS067 — Nal4-H11
c2 4 BnGMS454  BnGMS67 BRAS083
C3 12 MR049 (CB10427 CB10057 Ol11-G11 0110-E05 Oll1-G11
BRAS038 BRAS005 BRASO051 Ol11-G11
BRAS069 BRAS065 BRAS068 BRASI20 -
C4 2 0Ol10-DO8  0110-A09 - - - -
C5 7 0l12-F02 MR097 Ral2-G12 0112-F02 MR097 0110-B02
Nal0-A08 CB10229 Nal2-E06A
C6 3 BnGMS579 Nal2-A05 0110-D03 Nal2-A05
c7 4 BnGMS386 0110-HO4
CB10534 BRASO14 "
C8 6 0l112-D05 CB10373 BnGM$4 CB10504 -
CB10179 CB10504 BnGMS302 -
(0% 1 - BnGMS385 - - -
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Table 4 QTL analysis of 1000-seed weight trait in oilseed rape
R e . i g IR
L (eM) FRic X 8] EEPIAUbRICEE £ EAF XA (M) DitiEs
QTL Linkage LOD Additive
Position Maker flanking (¢M) Distance Confidence interval (% )R?
group effect
qSW-A9-1 A9 29.91 Nal4-B03 ~ CB10373-2 3.46 23.8~33.4 3. 6087 10. 98 0. 4557
qSW-A9-2 A9 35.41 CB10373-2 ~ Ni4-F09 2.04  0.12 33.4 ~43.5 4. 1490 27.45 1. 0379
qSW-CI Cl1 54. 11 Med4EM11-2 ~ BnGMS299-2 0.03 0.99 43.9 ~61.5 2.7885 3.50 0. 3857
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