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Abstract— Salinity is a major challenge in crop cultivation, but tolerant genotypes can adapt physiologically to cope 

with stress. A pot culture experiment conducted during the period of July 2021 to June 2022 at Sher-e-Bangla 

Agricultural University, Dhaka, Bangladesh, evaluated the impact of salt stress on eight chili genotypes at three 

salinity levels (T1=3 dS/m, T2=6 dS/m, T3=9 dS/m NaCl) compared to a control (T0=0 dS/m NaCl). Varieties and 

stress interaction were estimated based on agromorphogenic and physiological traits. Increasing salinity levels 

significantly reduced plant growth traits like height, number of branches, days to first flowering, and leaf area, as 

well as fruit traits such as length, girth, weight, and number per plant. Among the genotypes, G4 was highly tolerant 

to salinity, while G5 and G6 are recommended for mild to moderately saline prone areas. 

Keywords— Chili, different salinity levels, genotypes, screening salt tolerance, yield 

 

I. INTRODUCTION 

Chili (Capsicum annuum L.), an essential vegetable crop 

globally and in Bangladesh, is consumed fresh as a salad 

and dried as a condiment. Its high market demand and value 

are due to its vibrant colors, flavors, and pungency (Conforti 

et al., 2007). Belonging to the Solanaceae family, which 

includes tomatoes, potatoes, and eggplants, Capsicum 

annuum is widely cultivated for its herbaceous growth and 

white, star-shaped flowers leading to diverse fruit types. 

With a diploid chromosome number of 2n=24, the genetic 

traits influencing fruit characteristics are crucial for 

breeding new varieties. Chili peppers are nutrient-rich, 

particularly in vitamin C, which supports immune health 

and collagen synthesis, and contain capsaicin, known for 

potential health benefits like pain relief and metabolism 

enhancement. These peppers are low in calories and 

carbohydrates, making them a versatile ingredient in 

various dishes. 

The UN Environment Program estimates that 20% of 

agricultural land and 50% of cropland globally are salt-

stressed (Flowers and Yeo, 2005). Salt stress significantly 

impacts crop productivity, posing a major threat where 

saline water is used for irrigation (Munns, 2002). It affects 

approximately 800 million hectares of land globally (SRDI, 

2010), with Bangladesh having about 2.85 million hectares 

of coastal land, one million of which are saline (Haque et 

al., 2014). Salt stress reduces plant growth and yield due to 

osmotic and ionic effects, disrupting water and nutrient 

uptake (Greenway and Munns, 1980; Maas, 1996). The 

predominant salinity due to climate change severely affects 
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crop productivity in Bangladesh's saline regions (Rahman 

et al., 2007). Salinity affects plant metabolism, enzymatic 

activities, protein functions, and gene expression, reducing 

growth and damaging vegetative and productive parts 

(Parida and Das, 2005; Arefian et al., 2014; Legay et al., 

2009).  

Chili genotypes show significant variation in salt tolerance 

(Niu et al., 2010). Understanding cultivar responses to 

salinity helps elucidate salt tolerance mechanisms and 

identify suitable cultivars for salt-affected soils. High soil 

salinity decreases plant yield through osmotic stress, ion 

toxicity, and reactive oxygen species (ROS) production, 

leading to oxidative damage and impaired cellular functions 

(Rozema and Flowers, 2008; Mahajan and Tuteja, 2005; 

Ahmad and Umar, 2011). 

Many saline areas in southern Bangladesh remain fallow 

during the rabi season. Expanding chili cultivation in these 

areas could help alleviate food scarcity. Identifying suitable 

chili varieties for these regions is crucial, yet studies on salt-

tolerant chili genotypes are limited. This study aims to 

evaluate the effect of varying NaCl concentrations on 

growth parameters in chili genotypes to understand plant 

responses to salt stress and select salt-tolerant varieties. 

 

II. MATERIALS AND METHODS 

2.1 Location of the experiment 

This experiment was carried out at the research net house, 

Sher-e-Bangla Agricultural University, Dhaka. The 

experimental site is situated at 23°46' N latitude and 90°22' 

E longitude, with an elevation of 8.2 m above sea level, 

falling within the Agro-ecological Zone "AEZ-28" of 

Madhupur Tract.  

2.2 Planting material 

A total of eight genotypes of Chili (Table 1) were collected 

from Plant Genetic Resource Centre (PGRC) at Bangladesh 

Agricultural Research Institute (BARI), Gazipur, other local 

market and personal communication. The purity and 

germination percentage were leveled around 100% and 95% 

respectively. The name and origin of these genotypes were 

presented in (Table 1). 

Table 1. Name and origin of eight Chili genotypes used in the study 

 

PGRC=Plant Genetic Resource Centre, BARI=Bangladesh Agricultural Research Institute  

 

2.3 Saline treatment 

The seeds were sown in plastic pots of 10-liter (L) volume 

filled with sand during spring in net house under both 

normal and salt stress conditions. Salt treatments were 

achieved via the gradual addition of NaCl. One control and 

three levels of salt were: T0 = 0 dS/m (control), T1= 3.00 

dS/m, T2= 6.00 dS/m and T3=9.00 dS/m. After 20 days of 

transplanting, treatment was applied and irrigated every two 

days intervals.  

2.4 Experimental design and layout 

The experiment was laid out and evaluated during Rabi 

season 2021-22 in completely randomized design (CRD) 

using two factors. Factor A included eight genotypes and 

Factor B included 3 salt treatments with one control. The 

experiment was conducted in 3 replications. 

2.5 Intercultural operation 

Some intercultural operations are irrigation and drainage, 

gap filling, weeding, staking, spraying of insecticides and 

fungicides, and protection of crops from other pests. 

2.6 Data Collection 

Different morpho-physiological and yield contributing 

characters were recorded viz., plant height(cm), number of 

branches plant-1, days to first flowering, number of fruits per 

plant, average fruit length (mm), average fruit diameter 

Genotypes No. Name/Acc No. Origin 

G1 Tufan Local market 

G2 Surjamukhi Local market 

G3 Kalo Manik Local market 

G4 Bulet lonka Local market 

G5 Rocket Local market 

G6 Super Local market 

G7 SRCO 9 PGRC, BARI 

G8 SRCO 13 PGRC, BARI 
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(mm), average fruit weight, leaf area (cm2), days to 

maturity, chlorophyll content(mg/cm2) and yield per plant 

(g). 

2.7 Statistical Analysis 

The data of observation were analyzed using analysis of 

variance (ANOVA). The Statistics 10 computer program 

was employed for the statistical analysis of the data derived 

from the experiment's diverse parameters. Mean values for 

each parameter were computed, and an analysis of variance 

was conducted. The Duncan Multiple Range Test was 

utilized at a 5% probability level to assess the significance 

of differences among treatment mean. 

 

III. RESULTS 

3.1 Plant height (cm) 

The study demonstrated that salt stress had a detrimental 

effect on the performance of plant height of eight chili 

genotypes when compared to the control group. Among the 

genotypes, the mean plant height ranged from 27.33 cm to 

40.00 cm in 9.00 dS/m NaCl treatment and 68.67 cm to 

90.00 cm in control. Under 9.00 dS/m saline water treatment 

the highest plant height was observed by the genotype G3 

(40.00cm) followed by the genotype G1 (38.33 cm). 

3.2 Number of branches per plant  

The number of branches per plant was found statistically 

significant in interaction among salt and genotypes. Mean 

number of branches per plant was ranged between 27.33 to 

38.33 (control) and 5.33 to 11.67 in treatment T4. As 

expected, the control condition yielded the highest number 

of branches per plant, while the highest NaCl concentration 

(9.00 dS/m NaCl) resulted in the lowest number of 

branches. 

3.3 Days to first flowering 

Significant differences were observed for days to first 

flowering in all the treatments which in an important 

criterion to assess the earliness for flowering. Earliness for 

flowering was registered between 28.67 days in control and 

43 days under 9 dS/m NaCl. Under control treatment, it 

varied from 28.67 days (G4) to 40.67 days (G1). At the 

highest saline stress level (9 dS/m of NaCl), G4 took 43 

days for flowering followed by G5 and G6 as 47.67 days 

and 48 days respectively (Table 2). which was on par with 

var. CO1 (88.50 days). G4 and G5 were produced flowers 

and showed tolerance to salinity upto the highest 

concentration of 9 dS/m of NaCl. 

Table 2. Variation in morphological parameters of chili genotypes to increasing salinity levels 

Genotypes Plant Height(cm) Number of branches /plants Days to first flowering 

T0 T1 T2 T3 T0 T1 T2 T3 T0 T1 T2 T3 

G1 89.33 62.33 46.67 38.33 39.67 23.33 16.33 6.33 40.67 44.00 46.67 51.67 

G2 72.33 49.67 34.67 27.33 30.67 21.67 13.67 11.33 38.67 40.66 44.67 48.00 

G3 84.00 81.33 45.67 40.00 37.33 26.33 21.33 11.67 36.66 39.39 46.66 54.00 

G4 68.67 54.33 43.00 36.00 32.67 21.33 11.67 6.33 28.67 32.33 35.66 43.00 

G5 74.33 57.00 37.33 29.33 27.33 15.67 11.67 5.33 33.33 35.67 42.00 47.67 

G6 89.67 63.33 53.67 31.33 48.33 34.00 22.00 6.67 37.67 40.00 44.33 53.33 

G7 90.00 74.33 46.67 37.00 44.33 30.33 14.33 9.67 35.33 39.00 43.66 51.67 

G8 89.33 59.33 40.67 31.33 31.33 20.33 11.67 7.67 37.33 37.67 44.67 49.33 

Factors Plant Height(cm) Number of branches /plants Days to first flowering 

G T G×T G T G×T G T G×T 

CV % 3.69 3.69 3.69 9.00 9.00 9.00 3.30 3.30 3.30 

LSD 0.05 2.62 1.56 6.62 2.41 1.09 6.10 1.77 1.05 4.47 

T0 = 0 dS/m (control), T1= 3.00 dS/m, T2= 6.00 dS/m and T3=9.00 dS/m 

3.4 Days to first fruit setting 

 

Salinity stress can significantly delay reproductive 

development in plants, including the setting of the first fruit. 

Interaction effects of chili genotypes and salt treatments 

were significant on days to first fruit setting. Maximum days 

to first fruit set (70.66) was obtained from G7T3 whereas 
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minimum days to first fruit set (43.66) was found in G4T0 

(Table 3).  

3.5 Fruit length (mm) 

The fruit length was significantly affected and decreased 

with increasing salinity levels. The highest fruit length of 

106.67 mm was recorded in the control by G1 (Tufan). This 

was followed by Rocket (96.67 mm). At the highest stress 

level (9 dS/m NaCl) G1 (Tufan) recorded highest fruit 

length (55.33 mm) whereas the minimum fruit length 

(28.67) was found in G8T3 (Table 3). 

3.6 Diameter of fruit (mm) 

Fruit diameter showed statistically significant variation in 

term of interaction among genotypes and different saline 

levels. The highest fruit diameter (12.66) was found in G1T0 

whereas the lowest fruit diameter (3.33) was found in G3T3 

(Table 3).  

Table 3. Variation in physiological and yield parameters of chili genotypes to increasing salinity levels 

Genotypes Days to first fruit setting Length of fruit (mm) Diameter of fruit (mm) 

T0 T1 T2 T3 T0 T1 T2 T3 T0 T1 T2 T3 

G1 51.00 54.33 60.33 69.00 106.67 95.00 90.00 55.33 12.66 7.33 5.67 5.33 

G2 48.33 47.67 59.00 64.00 86.33 73.67 45.00 31.33 11.33 9.00 6.67 4.00 

G3 51.67 50.00 62.00 67.67 66.33 61.00 51.67 32.33 6.67 5.33 4.67 3.33 

G4 43.67 47.33 52.67 60.67 57.67 53.67 44.67 34.00 10.33 6.33 4.67 4.33 

G5 46.67 48.00 59.33 66.33 96.67 83.33 64.67 44.33 9.00 7.33 5.33 4.67 

G6 52.33 55.67 59.33 69.67 65.00 56.33 40.67 29.67 5.33 6.33 5.33 5.67 

G7 47.00 51.33 57.67 70.67 90.33 78.33 53.67 35.00 6.33 4.67 5.00 3.67 

G8 55.67 58.33 62.67 69.00 55.00 45.33 34.33 28.67 6.67 5.67 5.33 3.67 

Factors Days to first fruit setting Length of fruit (mm) Diameter of fruit (mm) 

G T G×T G T G×T G T G×T 

CV % 2.61 2.61 2.61 4.40 4.40 4.40i 11.57 11.57 11.57 

LSD 0.05 1.90 1.13 4.80 2.11 1.49 4.21 0.58 0.41 1.17 

T0 = 0 dS/m (control), T1= 3.00 dS/m, T2= 6.00 dS/m and T3=9.00 dS/m 

 

3.7 Number of fruits per plant  

The mean number of fruits per plant ranged between 57.33 

(control) to 28.33 (9dS/m NaCl). Interaction of chili 

genotypes and salt treatments affects significantly on 

number of fruits per plant. In this case maximum number of 

fruits were found in G6T0 (73.66/plant) and minimum were 

observed in G7T3 (4.66/plant) (Table 4). 

3.8 Days to maturity  

Salinity stress typically delays the developmental processes 

in plants, leading to an extended time required to reach 

maturity. Interaction of chili genotypes and salt treatments 

affects significantly on days taken to fruit harvest (red). In 

this case earlier harvesting period (81.00 days) was 

observed in G5T0 whereas delayed in G3T3 (111 days) (Table 

4). 

3.9 Chlorophyll content (mg/cm2) 

Salinity stress often leads to a reduction in chlorophyll 

content, adversely affecting photosynthetic efficiency and 

overall plant growth. Chlorophyll content showed 

statistically significant variation among the interactions of 

treatments and genotypes. The highest chlorophyll content 

(64.56) was found in G6T0 whereas the lowest chlorophyll 

content (39.26) was found in G6T3 combination (Table 4). 

Table 4. Variation in physiological and yield parameters of chili genotypes to increasing salinity levels 

Genotypes Number of fruits /plants Days to maturity  Chlorophyll content (mg/cm2) 

T0 T1 T2 T3 T0 T1 T2 T3 T0 T1 T2 T3 

G1 57.33 40.67 23.67 11.67 92.00 94.67 103.33 105.33 61.90 57.37 48.60 41.60 

G2 39.33 30.67 15.67 6.33 95.33 98.33 103.33 108.67 60.43 51.70 49.90 41.70 

G3 44.67 38.33 25.67 9.67 97.00 99.33 107.33 111.00 43.93 47.83 40.40 41.37 
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G4 51.67 43.33 25.67 8.67 86.67 89.67 93.33 101.00 57.73 53.50 45.77 40.63 

G5 35.00 28.67 19.33 5.33 81.00 83.67 96.00 104.67 47.47 45.36 41.73 38.70 

G6 73.67 61.33 38.67 13.67 88.67 89.67 98.67 105.67 64.57 57.13 51.17 39.27 

G7 28.33 19.67 9.33 4.67 86.33 89.00 92.67 102.00 53.50 54.30 50.46 41.17 

G8 38.33 33.00 15.67 6.67 89.33 92.00 94.33 100.33 51.83 46.57 39.40 31.87 

Factors Number of fruits /plants Days to maturity  Chlorophyll content (mg/cm2) 

G T G×T G T G×T G T G×T 

CV % 6.62 6.62 6.62 1.60 1.60 1.60 4.35 4.35 4.35 

LSD 0.05 1.53 1.08 3.05 1.25 0.89 2.51 1.71 1.21 3.41 

T0 = 0 dS/m (control), T1= 3.00 dS/m, T2= 6.00 dS/m and T3=9.00 dS/m 

3.10 Leaf area (cm2) 

 

The study results showed that salt stress impacted the leaf 

area drastically in all the chili genotypes across the three 

saline treatments. In the control group, leaf area varied from 

20.67 cm² per plant (G2) to 36.67 cm² (G3). Leaf area 

performed significant variation among interaction between 

genotypes and treatments. The highest leaf area was found 

in G3T0 (35.66) whereas the lowest leaf area was found in 

G8T3 (12.00) (Table 5). 

3.11 Yield per plant (g) 

Salinity stress generally leads to a reduction in yield per 

plant due to its adverse effects on various physiological and 

biochemical processes. Interaction of chili genotypes and 

salt treatments significantly affects the yield per plant of 

chili. Maximum yield (335.67) was obtained in the 

genotypes G1T0 from while minimum yield (9.17) from 

G7T3 (Table 5).  

Table 5. Variation in physiological and yield parameters of chili genotypes to increasing salinity levels 

Genotypes Leaf area (cm2) Yield per plant (g) 

T0 T1 T2 T3 T0 T1 T2 T3 

G1 27.67 19.33 18.00 17.00 335.67 156.00 78.00 32.33 

G2 20.67 20.33 16.67 12.67 168.33 126.00 59.33 11.50 

G3 35.67 26.33 16.67 15.67 189.67 165.16 81.33 21.67 

G4 22.33 18.00 16.33 12.33 247.33 208.33 78.67 17.00 

G5 27.67 22.00 19.00 13.00 145.00 112.33 56.00 10.50 

G6 23.00 19.00 16.00 13.00 331.33 252.67 135.00 29.50 

G7 31.33 25.00 23.00 16.33 123.33 75.33 27.00 9.17 

G8 27.00 22.00 16.00 12.00 124.33 101.33 41.00 12.67 

Factor Leaf area (cm2) Yield per plant (g) 

G T G×T G T G×T 

CV % 8.62 8.62 8.62 6.65 6.65 6.65 

LSD0.05 1.41 1.00 2.82 6.04 4.27 12.08 

T0 = 0 dS/m (control), T1= 3.00 dS/m, T2= 6.00 dS/m and T3=9.00 dS/m 

3.11 Yield per plant (g) 

 

Salinity stress generally leads to a reduction in yield per 

plant due to its adverse effects on various physiological and 

biochemical processes. Interaction of chili genotypes and 

salt treatments significantly affects the yield per plant of 

chili. Maximum yield (335.67) was obtained in the 

genotypes G1T0 from while minimum yield (9.17) from 

G7T3 (Table 5).  
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IV. DISCUSSION 

Saline-tolerant chili genotypes likely exhibited restricted 

translocation or exclusion of Na+ and K- ions from root to 

leaves, leading to increased photosynthate assimilation and 

osmotic adjustment to the growing conditions. This enabled 

them to maintain the necessary cell enlargement, resulting 

in greater plant height and more branches. Similar findings 

were reported by Shahid et al., (2011), Samira et al., (2012), 

and Zhani et al., (2012).  

Salinity stress can significantly delay reproductive 

development in plants, including the setting of the first fruit. 

High salt levels disrupt water uptake, nutrient availability, 

and hormonal balance, which are essential for flowering and 

fruit setting (Munns and Tester, 2008). Salinity also induces 

oxidative stress, which damages cellular structures and 

impairs metabolic processes crucial for reproductive growth 

(Zhu, 2001). 

High salt levels can disrupt water uptake, nutrient 

availability, and hormonal balance, resulting in slower 

growth and delayed fruit maturation (Munns and Tester, 

2008). Khan et al., (2016) reported that salt-tolerant chili 

genotypes reached green maturity faster than salt-sensitive 

genotypes when exposed to saline conditions. These 

tolerant genotypes maintained higher photosynthetic rates, 

better water use efficiency, and more stable hormonal 

balances, contributing to their quicker development and 

earlier maturity.  

Research on chili genotypes under salt stress has revealed 

significant variations in chlorophyll content. For instance, 

Kumar et al., (2017) found that salt-tolerant chili genotypes 

maintained higher chlorophyll content and exhibited less 

chlorophyll degradation under saline conditions compared 

to salt-sensitive genotypes. Additionally, salinity stress 

disrupts the balance of essential nutrients, such as 

magnesium, which is a central atom in the chlorophyll 

molecule, further contributing to chlorophyll degradation 

(Hussain et al., 2019). 

Evidence indicates that salinity increases leaf lamina 

thickness by enlarging mesophyll cells or adding more 

layers, leading to salt-induced succulence that reduces 

resistance to CO2 uptake and boosts photosynthesis by 

increasing internal leaf surface area. Salt-tolerant genotypes 

may increase mesophyll thickness and internal CO2 

absorption surface area, compensating for any stomatal 

limitations (Kozlowski, 1997). At the highest stress level (9 

dS/m NaCl), leaf area decreased to 12.00 cm² (G8) to 17.00 

cm² (G1). Studies by Bandeoglu et al., (2000) and Nizam et 

al., (2017) showed that high Na ion concentration inhibits 

cell elongation, leading to retarded growth and leaf 

development due to membrane disorganization and 

inhibition of cell division and expansion (Deivanai et al., 

2011). 

Balanced nutrient uptake and moisture content likely 

facilitated the enzymatic and protein activities essential for 

fruit development under salinity. Maintaining turgor even 

under salinity could have enabled efficient cell division and 

elongation in these genotypes, resulting in increased yield. 

Research on chili genotypes under salt stress has shown 

significant variation in yield per plant. For instance, 

Hasanuzzaman et al., (2013) found that salt-tolerant chili 

genotypes exhibited higher yields under saline conditions 

compared to salt-sensitive genotypes. These tolerant 

genotypes were able to maintain higher chlorophyll content, 

better water use efficiency, and more stable physiological 

functions, contributing to their improved yield 

performance. 

 

V. CONCLUSION 

The results of the present study demonstrated that NaCl 

present in the soil affects the physiological processes of 

growth and yield of chili. The increase in salinity level, 

decreased the growth, flowering, fruiting and yield and also 

yield contributing characters like fruit length, fruit girth, 

number of fruits and fruit weight. From the result of this 

experiment it has been concluded that G4 performed well 

under T2 and T3 treatment because maximum number of 

yields were obtained from it. Therefore, G4 varieties may 

be recommended for salt tolerant variety. The varieties G5 

and G7 also given second highest yield under treatment. So, 

G5 and G7 variety can be recommended for mild to 

moderate saline prone area. These identified genotypes can 

also be used in breeding programs for developing superior 

and saline tolerant hybrids for commercial cultivation under 

salinity prone soils. 

 

ACKNOWLEDGMENT 

We thank Sher-e-Bangla Agricultural University for 

providing the necessary facilities for this research.  

 

REFERENCES 

[1] P. Ahmad and S. Umar (2011).  Oxidative Stress: Role of 

Antioxidants in Plants, Studium Press, New Delhi, India. 

[2] M. Arefian, V. Saeedreza and B. Abdolreza (2014) 

Biochemical changes and SDS-PAGE analyses of Chickpea 

(Cicer arietinum L.) genotypes in response to salinity during 

the early stages of seedling growth. J. Biodiverse. Environ. 

Sci., 8: 99‒109. 

[3] E Bandeoglu, F Eyidogan, M Yucel, H. A. Oktem Antioxidant 

responses of shoots and roots of lentil to NaCl-salinity stress. 

Plant Growth Regulation. 2004; 42:69-77. 

https://dx.doi.org/10.22161/ijhaf.8.3.4
https://aipublications.com/ijhaf/


Prodhan et al.                                                                International Journal of Horticulture, Agriculture and Food Science (IJHAF) 

8(3)-2024 

Article DOI: https://dx.doi.org/10.22161/ijhaf.8.3.4 (Int. j. hortic. agric. food sci.) 
https://aipublications.com/ijhaf/                                                                                                                                                  Page | 33 

[4] F. Conforti, G. A. Statti, and F. Menichini, (2007). Chemical 

and biological variability of hot pepper fruit (Capsicum 

annuum var.  acuminatum) in relation to maturity stage. Food 

Chemis., 102: 1096-1104.  

[5] S Deivanai, R Xavier, V Vinod, K Timalata, OF Lim. Role of 

exogenous proline in ameliorating salt stress at early stage in 

two rice cultivars. Journal of Stress Physiology & 

Biochemistry. 2011; 7(4): 157-174. 

[6] TJ Flowers, AR Yeo (2005) Breeding for salinity resistance 

in crop plants: where next Aust. J. Plant Physiol. 22:875-884. 

[7] H. Greenway, and R. Munns (1980). Mechanisms of salt 

tolerance in non-halophytes. Annual Review of Plant Physiol. 

Plant Molecul.Biol. 31:149-190. 

[8] M. Hasanuzzaman, K. Nahar, & M. Fujita, (2013). Plant 

response to salt stress and role of exogenous protectants to 

mitigate salt-induced damages. In Ecophysiology and 

responses of plants under salt stress (pp. 25-87). Springer, 

New York, NY. 

[9] M. A. Haque, M. Jahiruddin, M. A. Hoque, M. Z. Rahman, 

D. Clarke, (2014) Temporal variability of soil and water 

salinity and its effect on crop at Kalapara upazila. J. Environ. 

Sci. and Natural Res., 7 (2), 111–114.  

[10] S. Hussain, A. Khaliq, A. Matloob, M. A. Wahid, I. Afzal, & 

M. A. Nadeem, (2019). Stress physiology and management 

of salinity in rice: Perspectives and prospects. Environmental 

and Experimental Botany, 162, 264-277. 

[11] M. A. Khan, M. U. Shirazi, H. Ali, S. Mumtaz, A. Sherin, & 

M. Y. Ashraf, (2016). Comparative performance of some 

wheat genotypes growing under saline water. Pakistan 

Journal of Botany, 38(5), 1633-1639. 

[12] TT Kozlowski, Responses of woody plants to flooding and 

salinity. Tree Physiology Monograph.1997; 1:1-29. 

[13] R. Kumar, R. S. Meena, A. K. Verma, A. Hemant, and A. 

Panwar, (2017). Analysis of genetic variability and 

correlation in fennel (Foeniculum vulgare Mill.). Germplasm 

Agric. Res Tech. J. 3(4): 1-5 

[14] S. Legay, D Lamoureux, J.F. Hausman, L. Hoffmann and D. 

Evers, (2009) Monitoring gene expression of potato under 

salinity using cDNA microarrays. Plant Cell Rep., 28: 1799–

1816 

[15] Maas EV and Hoffman GJ. (1996) Crop salt tolerance. J. 

Irrig. Drain. Div. 103:115-134. 

[16] S. Mahajan and N. Tuteja, (2005) “Cold, salinity and drought 

stresses: an overview,” Archives of Biochem. andBioph.  

444: 2, pp. 139–158. 

[17] R. Munns (2002) Comparative physiology of salt and water 

stress. Plant Cell Environ. 25:239–250. 

[18] R. Munns, & M. Tester, (2008). Mechanisms of salinity 

tolerance. Annual Review of Plant    Biology, 59, 651-681. 

[19] G. Niu, D.S. Rodriguez, E. Call, P.W. Bosland, A. Ulery and 

E. Acosta. (2010) Responses of eight chilli peppers to saline 

water irrigation. ScientiaHorticul. 126: 215-222. 

[20] UA. Nizam UM. Nashir, Md. Asad Uz Zaman, F. Zannatul, 

CH. Shyam. Effect of different salinity level on tomato ~ 

1198 ~ production under climate change condition in 

Bangladesh. Annual Research & Review in Biology. 2017; 

13(3):1-9. 

[21] K. Parida, and A. B. Das (2005) Salt tolerance and salinity 

effects on plants: a review. Ecotoxicol. Environ. Safety, 60: 

324‒349. 

[22] MH Rahman, R Islam, M Hossain, SA Haider (2007) 

Differential response of potato under sodium chloride stress 

conditions in vitro. J. Bio-Sci; 16:79-83. 

[23] J. Rozema and T. Flowers, (2008) “Ecology: crops for a 

salinized world,” Sci., 322, (5907): 1478–1480.  

[24] IM Samira, B Dridi-Mouhande, S Mansour-Gueddes, 

Denden. M24 Epibrassinolide ameliorates the adverse effect 

of salt stress (NaCl) on pepper (Capsicum annuum L.). 

Journal of Stress Physiology and Biochemistry. 2012; 8: 232-

240. 

[25] MA Shahid, MA Pervez, RM Bilal, R Ahmad, Ayyub CMT, 

Abbas et al. Salt stress effects on some morphological and 

physiological characteristics of okra (Abelmoschus 

esculentus L.) Soil and Environment. 2011; 30:66-73. 

[26] SRDI, (2010) SRMAF Project. Soil Resource Development 

Institute. Ministry of Agriculture GoB.Peoples Republic of 

Bangladesh. 

[27] K Zhani, MA Elouer, H Aloui, C Hannachi. Selection of a salt 

tolerant Tunisian cultivar of chilli (Capsicum frutescens). 

Eurasia Journal of Biological Science. 2012; 6:47-59. 

[28] J. K. Zhu,  (2001). Plant salt tolerance. Trends in Plant 

Science, 6(2), 66-71. 

https://dx.doi.org/10.22161/ijhaf.8.3.4
https://aipublications.com/ijhaf/

