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Abstract 

Seed germination is the most sensitive stage of rice for 
salinity stress. To map the genomic regions, a set of 117 
doubled haploid (DH) lines derived from the F1s of salinity 
tolerant Pokkali and susceptible Savitri were used. 
Preliminary screening at 0, 4, 8, 12, 16 and 20 dsm·

1
of NaCl 

solution, Pokkali and Savitri showed significant variation 
of 78 % and 100 %, respectively for seed germination. Based 
on this study, 117 DH lines were evaluated at 16 dsm"

1
NaCI, 

which exhibited variation in germination percentage, shoot 
length and root length. Bulked segregant analysis (BSA) 
was conducted by taking ten each extreme DH lines with 79 
polymorphic SSR markers from 12 chromosomes to identify 
the genomic regions. Three markers, RM247, RM324 and 
RM283 were identified and found to be linked to four 
candidate genes, LOC_Os12g06560, LOC_Os12g06570, 
LOC _ Os01 g09550 and LOC _ Os01 g09560. Further research 
work is suggested to understand the tolerant mechanism 
of salinity at germination stage in rice. 
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Rice (Oryza sativa L.) is one of the most important 

cereal crops of the world nourishing more than 50% of 

the world population (Ngangkham et al. 2018). However, 

there are a number of challenges to maintain global 

rice production to strengthen the vulnerable populations 

to adapt to the effects of climate change. Among them, 

salinity is the major crop production limiting factor 

globally which affects land cultivation, plant 

physiological processes and yield (Kumar et al 2008). 

Generally, salinity stress affects germination, seedling 

stage and plant growth through ionic imbalance, 

oxidative compounds, ion-specific effect, osmotic 

stress and reactive oxygen species that disrupts plant 

ion homeostasis and water potential, resulting in 

metabolic damage, growth arrest and even death 

(Pandit et al. 2011; Bar et al. 2003). Therefore, 

identification of tolerant genotypes and their molecular 

mechanism towards salinity tolerance is of paramount 

importance to understand the problems of salinity 

stress. It may also be very useful to understand 

physic-biochemical attributes which will be utilized in 

breeding rice with high yield for salt affected cultivated 

area including coastal areas. Therefore, the present 

study was aimed at the identification of the genomic 

regions associated with salinity tolerance during 

germination stage. 

A salt tolerant genotype, Pokkali was crossed 

with salt susceptible line, Savitri (suitable for shallow 

lowland ecosystem). The F 1 plants were used to 

develop a set of 117 DH mapping population through 

anther culture following androgenic protocol (Naik et 

al. 2016; Rout et al. 2016) for identification of the 

genomic regions of the salt tolerance during 

germination stage using BSA approach. 

Salt treatment and germination of rice grains 

Healthy and uniform seeds of Pokkali and Savitri were 

selected for salt treatments. Seeds were surface 

sterilized with 1.0% sodium hypochlorite aqueous 

solution for 5 minutes to prevent the fungal growth 

followed by washing four times with autoclaved distilled 
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