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QTL Mapping and Analysis on Bolting and Flowering Time in Cabbage
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Abstract: Based on the Cabbage genetic linkage map which had been constructed previously QTL mapping
and analysis related to bolting and flowering time in the individuals of F, were conducted using MapQTL 4. 0. Two
QTL( gbt-32 gbt-9-) located on LG3 and LG9 controlling the traits of bolting time and one QTL( ¢ft-9-) located
on LG9 controlling the traits of flowering time in cabbage were detected. The three QTLs are all the sites of additive
effect 17.5% 22.7% of variation that can be explained respectively. Meanwhile two molecular markers( E46 M52 —
5 me26-em13) corresponding with the QTLs could be used for M-AS of breeding for bolting tolerance. It will pro—
vide the basis of theoretical for the resistant bolting varieties breeding.
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Tab.1 Distribution in parents and F, population for bolting and flowering time traits

) Parents F, F, population
Traits
R4-P1 R2-P2
/d Bolting time 157 193 175 169.9 148 ~201
/d Flowering time 177 219 198 198.2 170 ~227
( R4-P1) N
( R2P2) N
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Fig.1 Phenotype variation of bolting time and flowering time in F, population
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Tab.2 Correlation coefficient between bolting time LG3 qbt34 < gbt-32 LG9
and flowering time in F, population qbt94 QTL 10. 8% ~
) o o 14.7% gbt34  ght3=2 <
Traits Bolting time  Flowering time
Bolting time ] 10 cM QTL qbt4 - qbtH4 2
Flowering time 0.763 1 qbi-9-1 M34F /R M22F/R
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Tab.3 QTLs controlling bolting time and flowering time by IM and CIM
OTLs /ecM Max /%
Method Linkage Flanking loci Interval LOD Additive  Dominant Expl
LG1 gbt-4 - M34F/R 0 3.01 5.69 0.09 10.9
M LG1 gbt4 2 M22F/R 0 3.28 5.96 -0.15 11.8
LG3 gbt-3-4 8CO170F/R ~ E39M57-6 8.3 3.18 5.19 -3.30 14.7
LG3 ght32 me27-em25- ~ E46M52-5 12.2 3.18 3.03 -3.76 9.0
LG9 qbt-9-4 me26-em13- 0 3.07 4.80 -1.30 10.8
LG9 qft-94 me26-em13- 0 5.75 8.13 0.72 22.7
LG9 qft-92 me24eml12- ~ me27-eml 15 3.55 10.32 4.59 19.2
LG9 qfi93 E43M60-2 ~761833F/R 5.2 3.7 12.26 5.74 17.9
LG9 qft-94 761833F/R 0 3.57 12.09 6.02 16.6
LG3 qbt32 E46M52-5 0 3.01 1.78 -4.88 7.4
CIM LG9 qbt-94 me26-em13- 0 3.82 4.27 -2.21 10.1
LG9 qft-94 me26-em13-4 0 5.75 8.13 0.72 22.7
 gbt. QTL; gft. QTL.

Note: gbt. QTL controlling bolting time; gft. QTL controlling flowering time.
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