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Research Advances on Molecular Markers and Regulation Mechanism for
the Bolting and Blooming Characteristics of Brassicaceae Vegetables
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Abstract; The course from bolting to blooming is the crucial period for plant to transform from vegetative
growth to reproductive growth in Brassicaceae. As the results of interaction between environmental factors and endog-
enous gene networks, plant bolting and flowering characteristics , which are closely related to the formation of propa-
gating and product organs,are mainly controlled by multiple genes. In order to provide comprehensive background
information and possible new clues for further understanding and manipulating the molecular mechanism of bolting
and flowering in Brassicaceae vegetables for their genetic improvement and the cultivation of high yield and good
quality ,we summarized the existing studies about the molecular markers and molecular mechanism of plant bolting
and flowering traits in Brassicaceae vegetables and discussed the problems in present studies and related research
development direction.
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Table 1 QTLs related to bolting and flowering in Brassicaceae vegetables
NCZHAEY) HEAZEA QTL % ) PERSE bR HEYIRE 27 30k
Crop Group type  QTL number rop Explained Traits Linkage Reference
variation( % )
[EES DH(#1k) 4 2.89 ~6.97 10.2 ~29.7 FFAE T [A] 2358 [29]
35 DH( R #1k) 3 2.77~7.92 9.5~34.1 FF AL TR] 2.8 [29]
38 F, 1 24.3 76.90 BN A — [7]
EE2 F, 24 5~5.7 21 ~23 FFAE T [A] 2.3.10 [25]
B3 DH 10 2.0~34.5 2.6 ~69.6 LR A] 1.2.3.5.9.10 [30]
EES DH 8 2.35~3.50 13.5~25.2 i | 5.8.10 [31]
EES F,3;DH;BC, 8 2.17 ~9.66 9.3~59.3 FFAE T a] 1.23.6.7.8.10 [16]
SE DH 13 2.27 ~16.04 3.1~28.3 i ZE R A 23456.7.89.10 [23]
EES DH 11 2.7~11.2 2.7~12.9 FFAEHTA] 2356.809.10 [23]
B3 F, 3 6.0~11.5 14.0~27.1 il 22 k) 2.7.10 [17]
EES F, 2 10.6 ~12.7 21.7 ~27.9 P W 2.10 [17]
EE2 F, 2 5.4~11.4 18.1~26.1 FFAE T [A] 2.10 [17]
EE DH 5 3.1~11.6 15~77.1 FFAEHTa] 2.8 [18]
=SB F, 2 5.17 ~7.00 7~17 i ZE R R] 35 [32]
EE F, 2 3.86 ~4.58 9~16 FEAET ] 35 [32]
EES RIL 3 — 7.30 ~12.49 FEAE T A 3.10 [33]
3% IRRI 6 2.6~5.2 7.6~15.5 FFAE R[] 2.3.7.9.10 [19]
3% RIL 5 3.1~5.4 6.5~11.2 FFAE R ] 25.7.8 [34]
EE: DH 4 2.33 ~9.41 11.50 ~38.90 FEAE T ] 239,10 [21]
EPd RIL 3 4.02 ~51.17 5.26 ~26.39 i EE R ] 3.10 [35]
EES F, (#1k) 3 10.5 ~38.8 8.6~46.0 LR A 235 [20]
EE3 F, (R#&Efk) 2 3.6~6.7 7.2~13.8 JhZZ R i 3 [20]
EES F, (£1k) 3 9.2~34.8 8.3~43.6 FEAET ] 235 [20]
B3 F, (Fk) 3 9.7 ~37.5 7.7 ~46.2 FEAERS 4 235 [20]
3% F, (R#&Efk) 4 4.5~7.0 9.2~25.6 JFAE R A] 3.7.9 [20]
3 F, (R&EfL) 4 3.6~13.9 1.6 ~40.5 FFAEI -4 1.29.10 [20]
B3 o 4 3.12~23.10 4.35~22.53 Ei =i 2.6 [22]
F3 Fyy 3 3.57 ~16.76 ~1.12~22.54 FFAEHTA] 2 [22]
REERRE DH 6 2.21 ~10.05 10.92 ~21.19  50% 2 a] 245 [36]
AEEER A5 DH 5 2.27 ~4.46 12.26 ~15.92  50% BAFE ] 2.5 [36]
AR A DH 6 2.21 ~10.05 10.26 ~19.74  50% JF4ERT[A] 2456 [36]
N ENEEd DH 2 3.07 ~3.29 14.89 ~20.77  50% IR 5 [36]
INEES DH 4 2.28 ~3.67 7.0~9.4 B 1257 [37]
KRAFREHIKRE F, — — — i Z2 18] 8.9 [38]
EER DH 11 2.16 ~3.99 13.5~35.0 ElLE Ziep 5.8.9 [39]
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Crop Group type QTL number Lop Explained Traits Linkage Reference
variation ( % )

EERE - DH 3 2.03 ~2.84 10.4 ~16.0 LR A] 8.9.10 [39]
3 x 6% DH 4 2.03 ~3.47 10.7 ~19.3 FFAE ] 8.9 [39]
HiE F, 15 2.6~2.7 13 FFAE T a] 2309 [25]
i F, 4 3.13 ~5.83 9.8 ~18.7 FhZEt A 2.10 [28]
Hik F, 4 4.76 ~5.71 14.5~19.1 FFAERTTR] 2 [28]
i F, 2 3.18 ~8.13 9.0~10.1 i EE R ] 39 [26]

H & F, 1 5.75 22.70 FEAERT ] 9 [26]
HE x HER F, 6 2.6 ~20.0 3.9~36.8 FEAE ] 236,89 [27]
TERRZE x DH 2 — 14.1~23.0 FEAE T ] 7.8 [40]
%
IFWE x AR DH 6 — 58 ~93 FEAET A 2359 [24]
FFWE x FFAEK CSSL 11 — — JFAE R A] 12359 [41]
IFH F, 22 2.4~5.2 14 ~36 FEAERF ] 2.3.10,12.15.18 [25]
FFE x HE I, 3 27.76 ~32.3 89.6 ~91 FFAEHTA] 123 [42]
I3 x HE F, 3 22.11 ~22.66 82.8 ~85.3 S AT A] 1.3.8 [42]

— JFSCHP AR IZEME  —:No data in the reference
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