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Highlights 

To evaluate effect of salinity stress on morphophysiological traits, enzymatic 

changes and some gene expression in seedling growth stage of rice, an experiment 

designed in randomized complete blocks design with three replications. The results 

of variance analysis showed that there was highly significant differences for salinity 

condition and cultivars for all traits (P<0.01). With increasing levels of salinity, the 

amount of root length, shoot length, root and shoot dry weight, leaf area and 

chlorophyll content were decreased, but the Na+/K+ ratio was increased. Also with 

increasing salinity level, the enzyme activity and expression of genes: catalase, 

superoxide dismutase defense, ascorbic peroxidase and TCTP increased. According 

to results the Koohsar and Shirudi cultivars were identified as salt tolerant cultivars.   
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Other Information (including tables and figures) 

The results of variance analysis showed that there was highly significant 

differences for salinity condition and cultivars for all traits (P<0.01). With increasing 

levels of salinity, the amount of root length, shoot length, root and shoot dry weight, 

leaf area and chlorophyll content were decreased, but the Na+/K+ ratio was increased. 

Also with increasing salinity level, the enzyme activity and expression of genes: 

catalase, superoxide dismutase defense, ascorbic peroxidase and TCTP increased. 

According to results the Koohsar and Shirudi cultivars were identified as salt tolerant 

cultivars.   

Importance 

Rice (Oryza sativa L.) is the most important crop in the world after wheat and the 

staple food of more than half of the world, especially developing countries constitute. 

More than 90 percent of rice in the world is produced in Asia, while most of it is 

consumed on the continent. Soil salinity and irrigation water can be a major limiting 

factor for plant growth in the most parts, especially in arid and semi-arid areas. To 

produce salt tolerant genotypes need to select of tolerant varieties among large 

populations. Superior varieties can be selected by morphophysiological information, 

enzymes analysis and study of gene expression that involved in the salinity stress.  

Introduction (Hypothesis and aims) 

Salinity is one of the main limiting factors for the growth of rice production in 

arid and semi-arid world. In arid and semi-arid climatic conditions, the rate of 

evaporation is greater than rainfall. As a result, salts cannot be washed out of the soil 

and accumulation of salts in harmful to plant growth. Around the world most arid 

lands and 25 percent of the irrigated lands are affected by various degrees of salinity 

and alkalinity problems. Salinity stress reduces osmotic potential solution and as a 

result, plants for water absorption keeps their cell osmotic potential less than soil 

osmotic potential. Also the plants cope with environmental stress, the immune 

system with high efficiency, which can adjust the amount of free radicals. In this 

regard, tolerant varieties can be selected by morphophysiological information, 

enzymes analysis and study of gene expression that involved in the salinity stress.   


