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Abstract: One hundred and eighty-three doubled haploid (DH) lines derived fran the crossof o Chi-
nese cabbage [B rassica campestrisL. s pekinensis (Lour ) Olsom] DH lines, Y177-12 (TuMV -suscepti-
ble) and Y195-93 (TuMV -resistant) , were used to map quantitative trait loci (QTL) related o TUMMV resist-
ance TUMV resistance was evaluated for young seedlings by inoculating true leaveswith TUMV -C, drain
Based on the reported genetic map with 287 loci, 3 QTL swere detected for TUMV resistance, localizing on
linkage groupsR03, R04 and R06, regectively Themost significant of the identified QTL locates on R04,
named Tu-2, explaining 21. 9% of the phenotypic variance The other tvo QTL smapped on R0O3 and R06,
explaining 10. 5% and 14. 5% of the phenotypic variance, regectively The three QTL s together explained
40. 0% of the TUMV resistance variance
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R: DI 11.12 33.33; MR: DI 33.34 b55.55; S DI 55.5 77.77) (
, 1995)
QTL : SPSS10. 0 TWMV -C, ,
MARQTL4.0 TWMV -C, QTL (interval map-
ping, M) QTL , LOD
(van Ooijen, 1999) , (automatic cofactor selection) M QTL
., P<0.05 QTL (multi-
pleQTL models, MQM) (Pemutation Test) 1 000 ,
a=0.05 LOD (Churchill & Doerge, 1994) M  MQM 1
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( 1) TWMV -C, Fig 1 Frenquency distribution of dissase ndex (D )
, of TuM V-C, among 183 DH lines
DH The parental (P,: Y177-12, P,: Y195-93)
’ () means are indicated with arrovs
2.2 TuMV QTL
TWMV , MegQTL4.0 183 DH TWMV
(o)) , Q1L , LOD (2.9)
, 3 QmLs ( 1), Tu-1 Tu-2 Tu-3, QML R0O3 R04 RO06
( 2
1 MAPQTL 4.0 TuM V-C, QTL s
Tablel QTL sdetected byM QM with M APQTL 4.0 for TuM V-C, resistance
/v LOD Y 1%
QMLs LG Position LOD sore  Marker Interval 210D /v Variation explained  Additive effect
Tu-1 RO3 35.9 3.67 E36M47-7 2.9 32-39 10.5 -5.79
Tu-2 RO4 40.8 10. 86 E33M60-5 0.5 39-43 21.9 8.38
Tu-3 RO6 107.3 7.5 E36M59-5 2.4 104-111 14.5 -6.74
: MQM ; QTL ; 210D
Note The corresponding marker is the cofactor used in MQM mapping Interval is the nearest distance betveen marker and LOD pesk of
QTL; 210D is the support interval of the QTL.
3 Qs 40. 0% , QTL 10.5% 21.9%
, Tu-2 RO4 E33VI60-5 , LOD (10.86),
(21.9%) , TMV )
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Fig 2 QTL sfor TuM V-C, resistance mapped on a moleculer linkagemap based on a doubled-haploid population
Three out of the ten linkage groups of B rassica campestrisL. s pekinensis (Lour ) Olssam are presented M arkers loci
are listed © the right and recombination distances in M 1o the left of each linkage group. SR loci with knovn map
positions are shown in bold Skewed loci are indicated with + (skewed to Y177) or * (skewed to Y195) ,
the number of * or + indicates the level of significance at P< 0.05 and P< 0. 01 level
Locations of QTL s are indicated by black bars in the column and arrov 1o the right of the
linkage groups The length and direction of arrow's indicate the 21.0D support
interval and the relative phenotypic effect of the Y177 allele with upward
for positive and downward for negative effects Horizontal line
across the arrov denotes the position of LOD peak located
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, E3GM47-7 E33M60-5 E3GM59-5 3 QTLs ARP
3 Y177-12, QTL 3av (1)
QTLs (Tu2  Tu-3) E33V60-5 E36VI59-5
DH ( 2 , DI 33.34 (
R) 55. 56 ( . 9 E3aV60-5 E3GM59-5
) 84. 7% 84. 0% ,
E33VI60-5 E36V 59-5 , 88% ; E33VI60-5
E36M 59-5 91. 9% ( 2 TwmV
TV
2 TV QTL s
Table2 Therelationship between TuM V-resistance and their QTL s h DH population
DH E33V160-5 (Tu-2) E36M59-5 (Tu-3) E33V160-5(-) E33VI60-5( +)
DH line + - + - E36M59-5( +) E36M59-5(-)
Resistant(R) 22 50 42 30 22 3
Susceptible () 37 9 8 40 3 34

Total 59 59 50 70 25 37
HEE
Note + and - represent presence and absence of fragnent

3
QTL Zhang (2008) TWMV -C,
QTL Zhang (2008) SR
, QM , QML
TV QTL , TV A
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Hugheset al , 2003) R06 ( N6) QML ,
TuRB 01  TuRB 03 ,
3 QL 1 QT RO4
LOD 10. 86, 21. 9% , QTL , TWMV
QML N4 ( R04)
, Tanksley (1993)
QML ,
Song (1995) (cryptic gene effects) ,
TuwmV DH
(1 :
3 Qs 1 Y195-93, 2
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