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Abstract 

 Environmental factors like salinity frequently have a negative impact on crop growth, productivity, and 

yield. This study examined the impact of salt stress on physiological traits of rice (Oryza sativa L.) at the 

early seedling stage of the seventh day. The seeds for Rice (CO43) were grown in plastic containers that 

contained culture solution and a nylon netted frame (5 x 7") that was fitted with a 2.5 L solution capacity. 

The culture solution's pH was kept at 5.0. For seven days, these boxes were stored individually at 30°C in 

an incubator. Salinity cause decrease leaf area, chlorophyll content, and corotenoid content of rice. 

However, membrane injury, total sugars of all rice increased under salinity stresses. Treatments are  T1-

50Mm, T2-100mM, T3-150mM, T4-200mM, T5 -250mM high salinity Treatments decrease, chlorophyll-

a, b, and corotenoid under high salt stress on Rice (CO-43).It was concluded that salinity increased plant 

was growth and photosynthetic pigments is affected compare to the control. 
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Introduction 

Rice is one of the most important cereal crops in the world, with exceptional agricultural and economic 

importance as a staple food for more than half of the world's population, and Asian farmers produce more 

than 90% of total rice production (IRRI, 2011). Salinity is a common environmental stress that has a 

significant impact on crop growth, food production, and crop yield in many regions, particularly arid and 

semi-arid areas (Jamil et al., 2010; Osakabe et al., 2011; Hussain et al., 2013). It is estimated that over 800 

million hectares of land worldwide are affected by salinity and sodicity (Munns, 2005; Kumar et al., 2010 

and Tavakkoli et al., 2011). Salt contaminated soils (ECe > 4 dS m-1 or 40 mM NaCl or osmotic potential 

0.117 MPa) are classified as saline land, which has a direct impact on plant growth and development prior 

to reproductive stage, particularly crop species (Chinnusamy et al., 2005; Ashraf et al., 2008; Ashraf, 

2009). Some crop species, such as rice, corn, bean, eggplant, onion, potato, pepper, sugarcane, and 

cabbage, are susceptible to salt stress (ECe 1.0-1.8 dS m-1), which reduces crop growth and productivity 

by 6-19%. In general, biochemical, physiological, anatomical and morphological characteristics of plants 

directly affected by soil salinity is ascribed as (Chinnusamy et al., 2005; Parida and Das, 2005). Abiotic 

stresses such as high or low temperature, water scarcity, high salinity, and heavy metals have a significant 

antagonistic effect on crop metabolism and thus plant growth, development, and ultimately crop 

productivity via an osmotic effect on plant water uptake and specific ion toxicities (Munns et al., 2006 and 

Solangi et al., 2015). Salt stress affected Proline and sugar synthesis and accelerated the rate of 

biosynthesis, and higher concentrations of chlorophyll b than chlorophyll a were observed in many crop 

plants during vegetative growth (Khan et al., 2000; Asch et al., 2000; Santo, 2004 and Akram et al., 2007). 

The current study sought to investigate the effect of salinity (NaCl) stress on seed germination, seedling 
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growth, and various physiological parameters such as total sugars, ions concentration, chlorophyll content, 

shoot membrane permeability, and Proline accumulation in four rice genotypes: CO 43, TRY 1, TPS 2, 

TPS 3, and ADT (R) 44. 

Materials and methods 

 

Seed source: 

Plant Materials 

 Rice CO-43 variety seeds were obtained from the Coimbatore campus of the Tamil Nadu Agricultural 

University (TNAU). 

Sterilization 

After being taken from strong, healthy plants, the seeds were surface sterilized in 3.5 percent sodium 

hypochlorite for 5 minutes. 

Seed Germination and Seedling Growth 

250mM NaCl solution to study the effect of salt stress on germination and seedling growth. During that 

time, seeds were kept in the dark at room temperature (30 °C) for four days to ensure that all seeds 

germinated. Readings on seed germination were taken every 12 hours for up to 4 days (96 hours). During 

the year 2018, this research was carried out in the Plant Physiology Laboratory of L.N.Government Arts 

College, Ponneri, Tamil Nadu. The experiment used a Complete Randomize Design (CRD) with three 

replicates. There are four salinity levels (50, 100, 150, 200, and 250mM NaCl) on the rice. 

 

Chlorophyll and Carotenoid content 

A test tube containing 0.1 grammes of homogenized fresh leaf tissue was filled with 10 ml of 80% acetone, 

aluminum foil was placed over the test tube, and the tube was incubated at room temperature in the dark 

for an entire night. The following day, samples were taken while waiting for the particulates to settle at the 

bottom of a vortex. With a spectrophotometer, the extract absorbance was measured at wavelengths of 

470.0 nm, 646.8 nm, and 663.2 nm using 80% acetone as a blank. The content of carotenoid and 

chlorophyll (Chl. a, Chl. b, and Total Chl.) was measured in (mol. g-1 fresh weight).using method 

elaborated by Lichtenthaler (1987). 

Proline content (µ mol. g-1 fresh weight) 

Free Proline content was measured in (µM g-1 fresh weight) using method elaborated by Bates et al. 

(1987). 

Reagents: 

In order to make acid-ninhydrin, 1.25 g of ninhydrin was heated with agitation in 60 ml glacial acetic acid 

and 40 ml 6 M phosphoric acid until dissolved. The reagent is stable for 24 hours when kept cool (stored at 

4°C). The homogenate of 0.25g of plant material was filtered using Wattman filter paper #2 after being 

ground and homogenized in 10 ml of 3% aqueous sulfosalicylic acid. In a test tube, 2 ml of filtrate was 

combined with 2 ml of acid-ninhydrin and 2 ml of glacial acetic acid. The reaction was heated to 100 °C 

for 1 hour before being stopped in an ice bath. The reaction mixture was extracted with 4 ml of toluene and 

aggressively stirred for 20–25 seconds in a test tube stirrer. Toluene was used as a blank to measure the 

absorbance of the chromospheres that contained it at 520 nm after it was aspirated from the aqueous phase 

and warmed to room temperature. 

 

Statistical investigation 

All parameter data were subjected to analysis of variance (ANOVA) to determine the superiority of 

treatment means, and the least significant difference test was performed at alpha 0.05. A Microsoft 

computer package called "Statistics 8.1" was used for this purpose. 

Result and discussions 
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At the Plant Physiology Laboratory of L.N.Government Arts College, Ponneri, Tamil Nadu, a laboratory 

experiment was conducted in 2018 to investigate the effect of salinity on the photosynthetic pigment 

characteristics of rice (Oryza sativa L.) at the germination and seedling stages. The effect of different 

salinity concentrations (50, 100, 150, 200, and 250mM NaCl) on chlorophyll content, Proline, shoot 

membrane permeability, and Proline was determined in one rice genotype after 07 days of incubation (CO-

43). 

 

 

 

 

Chlorophyll a concentration (mg g-1 fresh weight) 

In terms of chlorophyll a concentration under salinity stress, as shown in Figure 1, all treatments responded 

significantly differently. In 50mM NaCl stress, rice had the highest chlorophyll a concentration (0.49mg g-

1 fresh weight). The lowest chlorophyll a concentration (0.14 mg g-1 fresh weight) was measured in 

250mM NaCl stress and compared to the control. It is consistent with previous findings that photosynthetic 

pigments in Pokkali (salt-tolerant genotype) salt stressed seedlings (200 mM NaCl) can be stabilized better 

than those in IR29 (salt-sensitive genotype) (Theerawitaya et al., 2012; Boriboonkaset et al., 2012; Zhen-

hua et al.,2012 and Saeedipour, 2014). 

 

 
 

Chlorophyll b concentration (mg g-1 fresh weight) 

As seen in Figure 2 for chlorophyll b concentration under salinity stress, each treatment had a significantly 

distinct response from the others. Less than 50mM NaCl stress, rice's highest chlorophyll B content (1.274 

mg g-1 fresh weight) was noted. Under 250mM NaCl stress, the lowest chlorophyll b content was 

observed (0.532 mg g-1 fresh weight), and this was compared to the control, respectively. The scientists 

have also revealed that colors can change under conditions of high salt (Santo, 2004; Akram et al., 2007; 

Theerawitaya et al., 2012; Boriboonkaset et al., 2012 and Saeedipour 2014). 
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Total Chlorophyll concentration (mg g-1 fresh weight) 

 

 

Figure 3 shows the total chlorophyll content under salinity stress, and all of the treatments had 

significantly distinct responses to one another. Less than 50mM NaCl stress, rice's highest Total 

Chlorophyll concentration (1.764 mg g-1 fresh weight) was noted. Less than 250mM NaCl stress, the 

lowest total chlorophyll concentration (0.672 mg g-1 fresh weight) was discovered and compared to the 

control, respectively. Findings that support (Iqbal et al., 2006; Ashraf et al., 2005; Theerawitaya et al., 

2012; Boriboonkaset et al., 2012 and Mahmod et al., 2014). 

 
 

Carotenoids concentration (mg g -1 fresh weight) 

 

Figure 4 shows the concentration of carotenoids during salt stress. Each treatment had a significantly 

different response. Less than 50mM NaCl stress, the highest quantity of carotenoids in rice (17.46 mg g-1 
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fresh weight) was noted. The lowest concentration of carotenoids was measured (05.32 mg g-1 fresh 

weight) under stress with 250 mM sodium chloride, and it was compared to the control, respectively. Iqbal 

et al. (2006) and Ashraf et al. (2005) support the findings. Boriboonkaset et al., 2012; Theerawitaya et al., 

2015). 

 

 
 

Proline content (µ mol. g-1 fresh weight) 

Figure 4 shows the Proline concentration under salinity stress, and all the treatments had significantly 

varied responses to it. Less than 250mM NaCl stress, the highest concentration of Proline in rice (2.726 mg 

g-1 fresh weight) was noted. Proline's lowest concentration was measured under conditions of stress with 

50mM NaCl and compared to the control, respectively (0.372 mg g-1 fresh weight). A well-known 

osmoprotectant, proline is crucial for maintaining osmotic balance, safeguarding subcellular structures and 

enzymes, and raising cellular osmolarity (turgor pressure), which provides the turgor required for cell 

growth under stressful circumstances (Matysik et al. 2002; Sairam and Tyagi 2004). The essential 

osmolyte for maintaining cell turgor and preventing salinity in plants is proline (Farkhondeh et al., 2012). 

The outcomes are consistent with those of (Zayed et al., 2004; Chutipaijit et al., 2009 Kumar et al., 2009 

Danai- Tambhale et al., 2011 and Hakim et al., 2014). 
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Conclusion 

In general, CO-43 demonstrated superior tolerance to salt stress than TRY 1, TPS 2, TPS 3, and ADT (R) 

44, under the influence of salinity levels on physiological response at seedling stage, according to the 

findings of the current study. Showed greater proline and chlorophyll content with varying salinity levels, 

and all of these physiological traits are significant in the environment's salt tolerance. Chlorophyll "b" was 

shown to be more potent than chlorophyll "a" in this investigation. There was an increase in chlorophyll b 

concentration with rising salinity levels, which resulted in a high capacity for photosynthetic activity 

(chlorophyll a, b total, and carotenoids). Furthermore, at high salt concentrations, biomass, vegetative 

growth, and germination were drastically decreased (250mM NaCl).However, at high salinity levels, a 

considerable reduction was seen. The results of the experiment show that salinity stress has negative 

impacts, including osmotic pressure-induced root and shoot development, leaf rolling, membrane injury, 

and tip burning. 
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