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Abstract: Rice is a salt-sensitive plant, and soil salinization significantly impacts rice performance.
Therefore, exploring excellent haplotypes of salt-tolerant genes and generating elite germplasm are of great
significance for rice breeding. In this study, we firstly analyzed 236 core germplasm lines collected from the 3K
Rice Genome Project Database, for salt tolerance during the seedling stage and throughout the entire growth
period in the field. A highly salt-tolerant germplasm ‘71011’ from Australia was identified. This germplasm
survived for 25.5 d and exhibited a salt tolerance level of 5.2 under 150 mmol/L NaCl treatment conditions, with
a 100% survival rate under 0.3% to 0.5% salt treatment in the paddy field. We further conducted haplotype
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analysis on 20 reported salt tolerance genes in the core collection. Eight genes, including AKTI1, CPKI2,
MYB48, P5CS1, SIK1, SKC1, SNACI, and HKTI, were identified as having haplotypes associated with salt

tolerance. One salt-tolerant variety ‘ Yanfeng 47’ and one normal variety ‘Nongken 57’ were selected as parents

to generate recombinant inbred lines. Finally, three molecular markers, which have been confirmed by PCR and
qRT-PCR, were designed for selecting elite haplotypes of three genes, AKTI, MYB48, and HKTI. Through

marker-assisted selection, we successfully developed three high salt-tolerance lines by aggregating these elite

haplotypes. Our results provide available germplasm resources, molecular markers and innovative lines for

breeding new salt-tolerant rice varieties.

Key words: rice germplasm resources; salt tolerance identification ; haplotype analysis ; molecular markers
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Table 1 Statistical analysis of salt tolerance phenotypes for 236 core rice germplasms
Bzt ¥ PR L AR ZE(%) 353 g
Traits Mean SD Range crv Kurtosis Skewness
T IAETE KA (d) Seedling survival days 15.97 3.68 9.60~25.49 23.07 -0.39 0.56
P ER 454 Seedling salt-tolerant grade 7.17 1.07 4.60~9.00 14.90 -0.87 -0.03
HAEIG 8 (% ) Seedling survival rate 66 30 0~100 4536 -0.89 -0.55
K% % (% ) Field survival rate 81 20 0~100 24.52 3.85 -1.85

R2 236 M7k FEIZO BT I % H H SR E AR A B SUR MR R R B Rt

Table 2 Statistical analysis of salt-tolerant phenotypes of the strong salt-tolerant and salt-sensitive rice germplasms selected

from 236 core rice germplasms
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e A4 i1 X I3 KE(d) ) (%) (%) .
. . Seedling salt- . . . Field salt-
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. tolerant grade . tolerant grade
survival days survival rate rate
BRI BT 71011 BWAHE  XI-1A 25.50 5.2 100 100 3.4
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Fig. 1 Distribution of haplotypes of eight genes in 236 rice core germplasm
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Fig. 2 Variations and transcriptional patterns of three genes in both parents
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Table 3 Sequence information of molecular markers developed in this study

5|4 4% FX Primer name

51#)741(5'-3" ) Primer sequence(5'-3")

AKTI1-S-F1
AKTI-S-R1
MYB48-S-F1
MYB48-S-R1
HKTI-S-F1
HKTI-S-R1
AKTI-FAMI1
AKTI1-HEX1
AKT1-COM1
MYB48-FAM1
MYB48-HEX1
MYB48-COM1
HKT1-FAM1
HKTI-HEXI1

HKTI-COMI1

CCGATTCGTCGCCGCCCAGC
CACAAGGCCCACAAATCTGG
TCAACGTCACAACAAATCTA
AGCAAGTATCAAGGTTAGTA
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Supplementary Table2 The list of 20 genes used in this study to detect salt-tolerant haplotypes
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