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Mapping of QTLs for Embryonic Chlorophyll in Brassica napus L.
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Abstract: Embryonic chlorophyll content affects processing and marketing quality of rapeseed oil , but its genet-
ic features are still unknown. The objective of this study was to identify QTL controlling embryonic chlorophyll con-
tent in Brassica napus. A recombinant inbred line (RIL) population with different seed color was grown at Beibei
and Wanzhou in Chongqing in 2007 , the QTLs for embryonic chlorophyll content were identified using the composite
interval mapping (CIM) method and the genetic map constructed. A total of 10 QTLs were detected on six linkage
groups, respectively ,accounting for 4.04% - 8. 50% of chlorophyll variation. These results suggest that the embry-
onic chlorophyll content is controlled by many minor-effect genes, with a pattern of quantitative trait inheritance ,and
the expression of the QTLs is affected by environmental factors. Analysis and localization of QTLs for embryonic
chlorophyll content provide a reference for rape breeding and molecular marker assisted selection for the targer
traits.

Keywords: Brassica napus L. ; Embryo; Chlorophyll; Quantitative trait locus ( QTLs ) ; Recombinant inbred
lines (RILs)
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Table 1 Phenotypic variation of all traits in RILs( GH06/

Zhongyou 821 F.) and parent in 2007
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Table 2 Variance analysis for chlorophyll contents in em-

bryo of RIL in Beibei and Wanzhou

TRRE ¥rm amE BHF F@E PH
Source of Variation SS df MS F P
23 40| 12.5516 1 12.5516 35.62 0.0001
Environment

FELE 16.9302 72 0.2351 0.667 0.9559
Meterial

R x b 25.3711 72 0.3524 3.287 0.0001
Environment x Meterial
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Fig.1 Frequency distribution of chlorophyll contents in embryo of RIL in 2007 RIL from GH06/Zhong you 821 F,,,
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%3 EABXRPEMHSEN QTL

Table 3 QTLs for chlorophyll contents deteceted from RIL

R QTL & # p:38 3 - $iid: ok 73T {04 - Wi piike2 drd BEER

Spot QTL Name LG Nearest Marker Position LOD Add. R?

£ 11 gCCBB-1-1 1 BM35ME60/360 21.54 2.01 0.138 4.04

Beibei qCCBB-1-2 1 EM11ME23/50 $8.70 2.10 -0.143 4.46
qCCBB-2:3 2 EMIOME32/449 71.00 3.79 0.195 8.25
qCCBB-54 5 EM43ME12/140 64.82 2.89 -0.194 8.41
gCCBB-21-5 21 $326/320 129.45 3.89 -0.196 8.50
qCCBB-256 25 EM36ME02/220 0.01 2.7 0. 168 5.92

FM qCCWZ-1-1 1 CB10536/160(P11) 49.62 211 -0.068 4.88

Wanzhou qCCWZ-1-2 1 CB10277/200(P11) 65.63 2.54 0. 0744 5.84
qCCWZ8-3 8 $362/650 71.34 2.46 0.0716 5.69
qCCWZ-8-4 8 EM46ME41,/260 82.54 2.07 0.0718 5.90
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Fig.2 QTL for embryochlorophyll contents with CIM in RIL
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