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Abstract

taking excellent inbred lines H227 abutilon leave as recurrent parents, 12G57 inbred lines as the donor parents of clubroot resistance gene ,four

(Tianjin Kerun Vegetable Research Institute, National Key Laboratory of Vegetable Germ-
In order to cultivate abutilon leaves Chinese cabbage with clubroot resistance gene and enrich local germplasm resources in Tianjin,

homozygous resistant plants with 100% genome content of recurrent parents were bred in BC,F, generation, and the near-isogenic lines with re-
sistance to clubroot disease were constructed rapidly and efficiently by using marker-assisted selection technology.From the aspects of disease
resistance, agronomic characters of four near-isogenic lines,all the phenotypes were disease-resistant, and the main agronomic traits were not
significantly different from the recurrent parent H227, indicating that it could not only be used as the material for disease resistance breeding
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of green leaves in the future, but also as the best material for the location of clubroot resistance gene.
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Fig.1 Electrophoretic screening result of BC, population (1-36 strains) by molecular marker Bra0235-2
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Table 1 Statistical results of electrophoresis for prospects selection of BC,F, population
LN . & B 75 Sample No.
Popula- Primer U fesis 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18
tion eptible  tant
GS1 Bra0235-2 0 2 0 2 0 0 2 0 1 1 2 2 0 1 1 1 1 1
Bra0317 0 2 0 1 0 0 2 0 1 1 2 2 0 1 1 1 1 1
GS2 Bra0235-2 0 2 1 2 0 1 1 1 0 2 2 1 0 0 1 2 1 0 2
Bra0317 0 2 1 2 0 1 1 1 0 2 2 1 0 0 1 2 1 0 2
GS3 Bra0235-2 0 2 1 1 0 1 1 0 1 1 0 1 0 1 0 1 2 1
Bra0317 0 2 1 1 0 1 1 0 1 1 0 1 0 1 0 1 2 1
GS4 Bra0235-2 0 2 2 0 2 1 1 2 1 1 1 1 0 2 2 0 0 1 1
Bra0317 0 2 2 0 2 1 1 2 1 1 1 1 0 2 2 0 0 1 1
GS5 Bra0235-2 0 2 1 0 2 2 1 1 0 1 0 0 0 2 1 1 1 1 2 1
Bra0317 0 2 1 0 2 2 1 1 0 1 0 0 0 2 1 1 1 1 2 1
GS6 Bra0235-2 0 2 1 0 2 1 1 1 1 1 1 1 0 0 1 1 1
Bra0317 0 2 1 0 2 1 1 1 1 1 1 1 0 0 1 1 1
T LA ORI e T 2. 6 C i e 0 Tt b R o 1
Note: Homozygous resistance band type is 2, homozygous susceptibility band type is 0, heterozygous resistance band type is 1
%* 2 BGF, BB RIAENBEXGITER
Table 2 Statistical results of electrophoresis for background selection of BC,F, population
" 5% Primer code el SEA S
i L 2 i
Selected  AOL A0l AOL A2 AG2 A3 AG3 A3 AG3 AGE A4 AGE AO6 AOT AGR A9 A9 A9 AI0 e
sinle 11 <15 =24 -10(2) =24 -6 -0 -17 -8 -4 -l -7 -l -17 -1l -l -2 =26 15 o 00
plant content // %
H227 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 —
12G57 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 —
GS1-5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 94.74
GS1-9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 94.74
GS1-10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 94.74
GS2-2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100.00
GS2-8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 94.74
GS2-9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100.00
GS2-14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100.00
GS2-17 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 94.74
GS3-15 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 94.74
GS4-1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 94.74
GS4-3 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 94.74
GS4-6 0 0 0 0 0 0 0 1 0 0 0 0 0 2 0 0 0 0 0 89.47
G34-12 0 0 0 0 0 0 0 2 0 0 0 0 0 1 0 0 0 0 0 89.47
GS4-13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100.00
GS5-3 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 94.74
GS5-4 0 0 0 0 2 0 0 0 0 0 0 0 0 0 2 0 0 0 0 89.47
GS5-12 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 89.47
GS5-17 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 94.74
GS6-13 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 94.74

R RACH RIS 2, ARRR R A RIS 0, 2 A Ui B e 1

Note : Recurrent parental band type is 2,non-recurrent parental band type is 0,heterozygous resistance band type is 1
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Table 3 Statistical results of identification of clubroot disease resistance

PO =8

WilE 2% Grading of disease 7l B R
RHESIS rbk SR B Clom
Population Total plant stance ! Disease resistance : S
code number resistanee susceptibility o test
0 1 3 5 7 susceptibility : .
. theoretical ratio
actual ratio
12G57 15 17 0 0 0 32 32:0 1:0 —
H227 0 0 0 11 21 32 0:32 0:1 —
GS2-2 18 14 0 0 0 32 32:0 1:0 —
GS2-9 13 19 0 0 0 32 32:0 1:0 —
GS2-14 20 12 0 0 0 32 32:0 1:0 —
GS4-13 25 7 0 0 0 32 32:0 1:0 —
x4 REERFHER
Table 4 Statistical results of agronomic traits
N e _ . BRI It N

RHKSS  THERE o b e sk g RDE MR g g s
Population  Average ball Central column Plant height ~ Plant width ~ Ball height Plant of ball leaf Leaf Pube-  Disease
code weight /kg  height// cm cm cm cm type center color wrinkle  scence resistance
H227 142043  2.58+0.23  26.8+0.57  40.2+091  22.19+0.91  E{f&F.L # g 2 i S
GS2-2 1.61+£0.46 2.89+0.15 27.7£0.43 41.1+0.92 22.80+0.94  HAEFL iy Lh+ EZ1 b R
GS2-9 137045  2.32+033  26.4+0.54  39.8+0.88  21.02+0.81 EfF&FL> i 7+ L4 /> R
GS2-14 1.42+0.44 2.62+0.24 26.9+0.54 40.3£0.89  21.79+£0.85  FH{HETL> # e+ EZ41 b R
GS4-13 1.56+0.39 2.70+0.19 27.2+0.41 40.6+0.91 21.93+0.91  FHEAEFL iy Zk+ EZ 1 % R

TE: ZE RO R A H227, A R S R GS2-2

Note: The picture on the left shows the recurrent parent H227, and the picture on the right shows the near-isogenic line GS2-2
B2 HERZHEREE

Fig.2 Screening of agronomic traits in the field
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