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Abstract: Rice is a moderately salt-sensitive crop, and its yield will be severely affected when grown in saline soils. Exploring
salt-tolerance related genes and clarify the molecular mechanism of salt tolerance are important for the breeding of salt-tolerant rice
varieties and the efficient utilization of saline soils. Previously, our laboratory created a strong salt-tolerant chromosome segment
substitution line CSSLI1 using Dongxiang common wild rice and Nipponbare as the parents, and its salt tolerance was comparable to
that of Pokkali. In this study, the F2:3 population constructed from CSSLI1 and Nipponbare was used as experimental material. With
salt tolerance grade and seedling survival rate as indicators, five salt tolerance-related QTLs were detected, distributed on
chromosomes 4, 9, and 10, with LOD values ranging from 2.95 to 3.97 and phenotypic contribution rates ranging from 9.83% to
18.48%. Among them, the salt tolerance grade QTL ¢S74 had the highest phenotypic variation contribution of 18.48%, localized
between markers DX-C4-1 and DX-S4-16 on chromosome 4, and the locus could be detected by both linkage marker analysis and
BSA analysis. QTLs ¢ST4-1 for salt tolerance grade and ¢gSSR4 for seedling survival rate were both located between markers DX-C4-
12 and DX-C4-13 on chromosome 4, with LOD values of 3.36 and 3.92, and phenotypic contribution rates of 13.97% and 9.49%,
respectively. In addition, two salt tolerance grade QTLs, ¢ST9 and ¢ST10, were located on chromosomes 9 and 10, respectively. The

qST4-1/gSSR4 and ¢ST10 are the newly localized salt tolerance-related QTLs in this study. The results of this study will lay the
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foundation for the cloning of salt tolerance-related genes and the improvement of rice salt tolerance varieties by molecular marker
assisted selection.

Keyword: salt tolerant grade; seedling survival rate; bulked segregation analysis (BSA); Pokkali
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A: Phenotypes of Nip, CSSL91 and Pokkali plants before salt treatment and after 7 days treatment with 0.9% NaCl solution. B: Comparison of the salt tolerant
grade of Nip, CSSL91 and Pokkali. C: Comparison of the survival rates of Nip, CSSL91 and Pokkali. The data represent the mean of 3 independent replicates +
SD. * indicates the significant difference between CSSL91, Pokkali and Nip (p < 0.05).
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Fig. 1 Comparison of salt tolerance of Nip, CSSL91 and Pokkali at seedling stage
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& 2 Fos BHAREAT BRI 7
Fig.2 Evaluation of salt tolerance in F23 population at seedling stage
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Table 1. Summary of QTL detection and genetic effects of salt tolerance related traits at seedling stage in rice
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The position of each marker is based on the physical distance shown to the left of each chromosome, and the molecular marker is shown on the right. The
mapping locations of QTLs are marked with a thick black line on the right side of the chromosomes.
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Fig.3 Mapping locations of QTLs associated with salt tolerant related traits at seedling stage in rice
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