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Abstract ; Wheat blossom midge ( Sitodiplosis mosellana Gehin) is one of the most important insect pests in
wheat, which has caused large losses for wheat production and its grain quality. However, for the invisible habitat of
midge in soil and its accurate invasion into wheat just before wheat heading, it is difficult to lower or preclude the
wheat losses incurred by midge using agronomic measures. Though the application of pesticide to kill midge is helpful
in midge control,the effect is limited for the difficulties of midge monitoring and the risk of environment-balance
destroy under field conditions. Using midge-resistant wheat lines or varieties has been documented an effective or
environment-friendly way to control midge number in the field , thus reducing midge-caused wheat losses. But, breed-
ing such wheat varieties needs introducing midges into wheat field to evaluate the resistance of different breeding
lines,as will bring forth bad effects for assessing agronomic traits in wheat lines. The advent of molecular DNA
markers and the introduction of marker-assisted selection ( MAS) approach into wheat breeding help to circumvent
such embarrassment. Therefore , characterization of wheat resistance to midge based on quantitative trait loci( QTLs)
mapping and linked markers has important implications for improving the selection efficiency in breeding midge-
resistant wheat varieties using genetic populations such as recombinant inbreeding lines (RILs). In present study,
with recombinant inbred lines ( RILs ) derived from the susceptible and resistant wheat lines, mapped the QTLs of
midge resistance and characterized the relevant inheritance in wheat cultivar Jimai 24 using SSR markers and artifi-
cial midge nursery. The results showed that the resistance between lines 6218 ( the susceptible wheat parent) and

Jimai 24 were significantly different, and the resistance scales among RIL lines were genetically stable during the
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two consecutive years. A linkage map was constructed with 112 SSR loci, which comprised 26 linkage groups. The

total length of the map was 835.7 ¢M,and the average distance was 7.5 ¢M between any two SSR markers. Using

the IciMapping package for inclusive composite interval QTL mapping, a QTL, QSm. hbau-4A, and its additive

effects was identified on chromosome 4 A. The phenotypic variance explained ( PVE) of this locus in the two testing

years were 9. 67% and 10. 57% , respectively. The mapping of this QTL and the identification of its linked SSR

markers will facilitate the improvement of the selection efficiency for breeding midge-resistant wheat lines or varie-

ties and fine-mapping of the midge-resistant QTL in the future.
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Table 1 Classification criteria of resistance to Sitodiplosis

mosellana Gehin in wheat lines
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Lane 1 referred to DNA molecular marker pBR322/Mspl digest,lane 2 was Jimai 24, the resistant parent,

lane 3 was 6218, the susceptible parent,lane 4-56 were the RIL population

51 SSR#RIE Xwmc809 3335 RIL BARFIFEARR Y HBLER
Fig.1 PCR amplifaction result of part RIL plants and parents with SSR marker Xwmc809
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Fig.2 Linkage maps constructed with RIL populations derived from Line 6218 crossed with Jimai 24



5 TRIE L L /INAZ SR PN BE S 24 B LT QTL 34 937

R2 QQI8xHEEX 24 EHBXTRMELME R QTL REXM
Table 2 QTL effects for resistance to Sitodiplosis mosellana Gehin with RIL lines from Line 6218 crossed with Jimai 24

G PEAR YR UN VA LOD TR (% ) p/(1R 45 dIA FEH M VE R T e P
Year Trait Chr. /bin value PVE Additiveness GAM Allelic source
2014 -2015 ARk % 4A 6.01 9.67 0.48 A A 24
2015 -2016 RPN 4A 6.53 10. 57 0.32 A WA 24

PVE: QTL fift B AL 5758 GAM : IRV , 3R IR K H 325 24

PVE referred to percentage of phenotypic variation explained by QTL with additive effect, GAM referred to additive effect from Jimai 24
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Fig.3 QTL conferring resistance to Sitodiplosis mosellana Gehin and its position on chromosome 4A of wheat
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