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Increasing Density of Wheat Genetic Linkage Map with Molecular Makers
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Abstract: High density genetic linkage map is the groundwork for mapping gene or quantitative trait loci, map-based cloning and
marker-assisted selection. To increase the marker density on genetic linkage map of wheat (Triticum aestivum L.), the double
haploid (DH) population derived from Jinghua 1/Xiaobai Dongmai and the recombinant inbred lines (RILs) of Nongda
015/Fuzhuang 30 were used in this study. A total of 339 polymorphic markers between the DH lines and 343 polymorphic mark-
ers between the RIL lines were detected. Using the DH population, 208 markers were mapped on 21 chromosomes, covering
3493.6 cM; and using the RIL population, 299 markers were mapped on 34 linkage groups with the average distance of 15.5 cM.
The two linkage maps had 56 consistent markers in the similar regions of chromosomes. Using Joinmap 4.0 software, ten linkage
groups from the two linkage maps were integrated. This linkage map was composed of 217 markers and covered 956.2 cM of
wheat genome with an average distance of 4.4 cM between markers. The proportion of segregation distortion loci was 3.2-55.6%
on eight chromosomes. Most markers in this map had the consistent locations with those mentioned in previous report, however,
five SSR markers were located on different chromosomes. The results enhance the density of wheat linkage map and provide
more information for users.
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Fig. 1 Genetic linkage map on 9 chromosomes of wheat integrated by Joinmap 4.0
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The genetic distances (cM) between marker loci are listed on the left of chromosomes.
“*”and “**” : singnificatly segregation distortion loci at P < 0.05 and P < 0.01, respectively.
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Table1 SSR marker loci different from those reported in previous reports
From previous report
Marker Chromosome location in this study Chromosome Source
Xcfd6l 1B 1D http://wheat.pw.usda.gov
Xwmc25 2A 2B http://wheat.pw.usda.gov
Xdp041 B 4D Lietal.
®2 ROBUSAWSH
Table 2 Distribution of segregation distortion markers
Number of segregation distortion loci
Chromosome  Number of located loci DH ) RIL ) Propocrjt_ion o_f segoregation
Total DH population RIL population istortion (%)
1B 45 21 1 20 46.7
2A 31 1 0 1 3.2
2B 29 11 10 1 37.9
3B 22 3 1 2 13.6
3D 15 2 0 2 133
5B 24 3 0 3 125
B 14 2 0 2 143
7D 11 3 0 3 27.3
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