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Abstract Results indicated that the LC50 for genotypes G1 (local variety), G2 (Hamas), G3 (F1 

EPA 18174), G4 (F1 TM Spartan) was 6542.22 ppm, 2452.15 ppm, 2188.19 ppm, and 7019.65 

ppm, respectively. The response of the four eggplant genotypes to salinity stress was a 

polynomial fit. The tolerance limit of eggplant to salinity stress was 6000 ppm. The genotype 

G4 (F1 TM Spartan) was the most salinity-tolerant genotype. There were no significant 

interaction effects between salt concentration and genotypes on plant height, number of leaves, 

leaf greenness, length of root, fresh weight, and dry weight. The salt concentration significantly 

affected the number of leaves and leaf greenness, but not plant height, length of root, fresh 

weight, and dry weight. The genotypes of eggplant significantly affected plant height, number 

of leaves, leaf greenness, fresh weight, and dry weight, but not the length of the root. In 

conclusion, the value LC50 for the genotype G1, G2, G3 and G4 was 6542.22, 2452.15, 

2188.19, and 7019.65 ppm, respectively.  
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Introduction 

 

 Eggplant (Solanum melongena L.) is a very popular vegetable fruit in 

many countries due to its high nutritional contents. This crop contains 

antioxidants that able to scavenge and neutralise free radicals (Sharma and 

Kaushik, 2021). The vitamins, minerals, fiber, and secondary metabolites in 

eggplant are useful for metabolic processes in human body (Naeem and Ugur, 

2019; Suzanna et al., 2019; Quamruzzaman et al., 2020). In addition, extract of 

eggplant peel has been reported to be able reducing gastric cancer cells (Seraj et 

al., 2017), while its petal extract is widely used as a supplement for patients 

with diabetes and heart disease (AL Nachar et al., 2017). Among the 

Indonesian people, eggplant has become one the most favorite vegetables 

which eventually bring about an increase consumer demands in the markets. 
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Such elevating demands needs constant supply of healthy eggplants from the 

production areas to the markets. 

Effort to increase eggplant production is limited the the availability of 

fertile land due to the conversion of land into residential and industrial areas. It 

is estimated that every year there is about 47.000 ha of agricultural land is 

converted into non-agricultural activities (Nasution, 2006). Expanding the 

planting area by utilizing marginal land in the coastal area is therefore a 

promising solution to compensate the declining area of arable agricultural land.  

However, high salt content in coastal land is one of limitation for crop 

production, which further surpresses plant growth and development. According 

to Karolinoerita and Yusuf (2020), abiotic stress of salinity in coastal areas will 

continue to increase in dynamic global climate changes. It is clear that salinity 

stress interfered with plant growth and significantly reduced crop yields 

(Munns and Tester, 2008; Munns and Gilliham, 2015; Brenes et al., 2020a; 

Brenes et al., 2020b; Prakash and Singh, 2020; Sanwal et al., 2022). 

The use of tolerant genotype to salinity stress is widely used to increase 

eggplant production grown in saline lands. Research on plant responses to 

salinity stress has been widely carried out in horticultural crops from the 

Solanaceae family, such as potatoes (Ahmed et al., 2020), tomatoes 

(Martínez et al., 2020), chili (Mustafa et al., 2019), cayenne pepper (Badi’ah et 

al., 2021), paprika (Giorio et al., 2020), and eggplant (Suliasih and Widiawati, 

2016; Sobir et al., 2018). However, research to determine the tolerant 

genotypes of eggplant to salinity stress is still less investigated. The eggplant 

germplasms are very abundant in both commercial and local varieties. The 

study aimed to obtain the lethal concentrations and determine the interaction 

effects of genotypes and salt concentrations on growth of eggplants.   

 

Materials and methods  

 

The experiment was conducted from July to September 2022 at the Green 

House of Balai Pengkajian Teknologi Pertanian, Bengkulu. The experiment 

employed a randomized complete block design with two factors and three 

replications. The first factor was the genotypes of eggplant (G1= Local 

varieties, G2= Hamas, G3= F1EPA 18174, and G4= F1 TM Spartan). The 

second factor was the concentration of NaCl, which consisted of 4 treatment 

levels 0 ppm, 6000 ppm, 12000 ppm, and 18000 ppm. Each treatment unit 

consisted of six plants. 

 Prior to germination, the seeds were soaked in water for 24 hours. The 

media of germination in the tray used vermicompost. Seedlings were watered as 

necessary in the morning and affternoon. For five weeks old seedlings were 
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transferred to the screening media (0 ppm, 6000 ppm, 12000 ppm, and 18000 

ppm). The screening media used ABmix solution with each concentration of 

salt and water up to a volume of two liters. Each plastic box represents each 

treatment. The screening method used by modifying the Wick method. 

Determining the LC50 value was carried out by calculating the percentage 

of plants lethal every day until the fourth day. The observations were on the 

growth components on the last day. The observed variables included the plant 

height (cm), number of leaves, leaf greenness, length of root (cm), fresh weight 

(g), and dry weight (g). 

The effects of salt concentrations were determined with Curve Expert. 

Curve Expert is a statistical analysis program to find the best equation model 

for the percentage of lethal from a population (Sari et al., 2017). The data were 

analyzed statistically by analysis of variance using SAS (P ≥ 0.05). Means of 

treatments were compared using Duncan’s Multiple Range Test at P ≥ 0.05. 

 

Results 

  

Lethal concentration 

 

The result showed that all genotypes (G1= Local varieties), G2= Hamas, 

G3= F1 EPA 18174, and G4 = F1 TM Spartan) had the same mathematics 

model that fit to polynomials (Table 1). The value LC50 for the genotype G1 

(Local variety) was 6542.22 ppm. The value LC50 for the genotype G2 (Hamas) 

was 2452.15 ppm. The value LC50 for the genotype G3 (F1 EPA 18174) was 

2188.19 ppm. The value LC50 for the genotype G4 (F1 TM Spartan) was 

7019.65 ppm. 

 

Table 1. The model of mathematics and value of LC50 on G1 (Local varieties), 

G2 (Hamas), G3 (F1 EPA 18174), and G4 (F1 TM Spartan) by salt 

concentration 

Genotypes Model Lethal Concentration 50% (ppm) 

G1= Local varieties y = ax
3
 + bx

2
 + cx + d  6542.22 

G2= Hamas y = ax
3
 + bx

2
 + cx + d  2452.15 

G3= F1 EPA 18174 y = ax
3
 + bx

2
 + cx + d  2188.19 

G4= F1 TM Spartan y = ax
3
 + bx

2
 + cx + d  7019.65 

 

 The effect of different salt concentrations on the percentage of lethal on 

genotypes G1 (Local varieties), G2 (Hamas), G3 (F1 EPA 18174), and G4 (F1 

TM Spartan) had a significant correlation (R2=1) with the polynomial fit 
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(Figures 1, 2, 3, and 4). Each genotype has functional equations (G1, G2, G3, 

and G4) are y = -5E-11x
3
 + 1E-06x

2
 + 0.0028x - 3E-13, y = 5E-11x

3
 - 2E-06x

2
 

+ 0.025 x - 1E-13, y = 6E-11x
3
 - 2E-06x

2
 + 0.0278x + 2E-13, and y = -6E-11x

3
 

+ 1E-06x
2
 - 4E-16x - 1E-13. G1 and G3 have almost the same level of 

sensitivity, as well as between G1 and G4. All plants in all genotypes died at 

salt concentrations of 12000 ppm and 18000 ppm. The concentration of 6000 

ppm showed some plants still survive. 

 

 
Figure 1. Relationship between salt concentration and percentage of lethal on 

G1 (local varieties) 

 

 
Figure 2. Relationship between salt concentration and percentage of lethal on 

G2 (Hamas) 
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Figure 3. Relationship between salt concentration and percentage of lethal on 

G3 (F1 EPA 18174) 
 

 

 
Figure 4. Relationship between salt concentration and percentage of lethal on 

G4 (F1 TM Spartan) 

 

Interaction between salt concentrations and genotypes 

 

There were no significant interaction effects between salt concentration 

and genotypes on plant height, number of leaves, leaf greenness, length of root, 
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fresh weight, and dry weight. However, salt concentrations and genotypes 

independently significantly affect almost all observed variables. 

 

Effect of salt concentration 

 

 The use of salt concentration significantly affected on number of leaves 

(P≥F=0.0005) and leaf greenness (P≥F=0.0063), but not plant height 

(P≥F=0.7196), length of root (P≥F=0.2872), fresh weight (P≥F=0.5355), and 

dry weight (P≥F=0.5764). The concentration of 6000 ppm is the tolerance limit 

of eggplant to salinity stress. The use of salt concentration decreased the 

number of leaves and leaf greenness (Table 2). 

 

Table 2. Effect of salt concentration on plant height, number of leaves, leaf 

greenness, length of root, fresh weight, and dry weight 

Salt concentration 

Plant 

height 

(cm) 

Number 

of leaves 

Leaf 

greenness 

Length 

of root 

(cm) 

Fresh 

weight 

(g) 

Dry 

weight 

(g) 

P0= 0        ppm 5.26 3.86
a
 28.58

a
 6.15 0.63 0.08 

P1= 6000 ppm 5.36 2.85
b
 19.65

b
 5.38 0.56 0.07 

Means in the same column followed with the same letter are not significantly different 

according to Duncan’s Multiple Range Test at 5% 
 

Effect of genotypes 

 

 The use of genotypes significantly affected plant height (P≥F=0.00001), 

number of leaves (P≥F=0.0397), leaf greenness (P≥F=0.0447), fresh weight 

(P≥F=0.0005), and dry weight (P≥F=0.0029), but not length of root 

(P≥F=0.0312) (Table 3). 

 

Table 3. Effect of genotypes on plant height, number of leaves, leaf greenness, 

length of root, fresh weight, and dry weight 

Genotypes 

Plant 

height 

(cm) 

Number 

of 

leaves 

Leaf 

greenness 

Length 

of root 

(cm) 

Fresh 

weight 

(g) 

Dry 

weight 

(g) 

G1= Local varieties 3.58
c
 3.88

a
 21.27

b
 5.08 0.35

b
 0.03

b
 

G2= Hamas 4.82
b
 2.84

b
 19.41

b
 5.38 0.47

b
 0.05

b
 

G3= F1 EPA 18174 5.12
b
 3.39

ab
 24.56

ab
 6.69 0.70

ab
 0.10

a
 

G4= F1 TM Spartan 7.71
a
 3.30

ab
 31.21

a
 5.90 0.86

a
 0.11

a
 

Means in the same column followed with the same letter are not significantly different 

according to Duncan’s Multiple Range Test at 5% 



International Journal of Agricultural Technology 2023 Vol. 19(5):2227-2236 

 

2233 

 

 

 

The different varieties can provide different growth patterns indicated by 

higher plant height, number of leaves, leaf greenness, fresh weight, and dry 

weight on genotype G4 (F1 TM Spartan). The length of the root tended as well 

as for all genotypes. 

 

Discussion  

 

 Plant responses to salinity stress indicated that the higher salt 

concentration, the higher the percentage of lethal eggplant plant would be. The 

results showed that eggplant survived at a salt concentration of 6000 ppm, but 

higher concentrations caused the lethal of eggplant. Tester and Devenport 

(2003); Munns and Tester (2008); Akinci et al. (2014); Sumera et al. (2015); 

Prakash and Singh (2020) reported that salinity interfered with the absorption 

of nutrient ions, disrupting nutrient water absorption system in plants. Since 

water was the main material needed by plants to carry out metabolic processes, 

the hampering of water absorption and transport bring about disruptions of cell 

division which eventually resulted in plant’s lethal (Sobir et al., 2018; Brenes et 

al., 2020a; Brenes et al., 2020b; Pratiwi et al., 2021). 

 Results also indicated that each genotype had a different level of 

sensitivity to salinity stress. The G2 (Hamas) and G3 (F1 EPA 18174) 

genotypes were more sensitive than the G1 (Local varieties) and G4 (F1 TM 

Spartan) genotypes. This was in line with Prayoga et al. (2018) who concluded 

that plant responses to salinity stress is different in each genotype. Aini et al. 

(2012) also reported that the tolerance of plants to salinity stress is different for 

each variety. According to Kangarasu et al. (2014), Yunus et al. (2019), and 

Yunita et al. (2020) the sensitivity level of a plant to salinity stress is 

determined by using the LC50 value. Mangaiyarkarasi et al. (2014) and Suharjo 

(2018) stated that the LC50 value was a basic calculation to determine the 

concentration that causes 50% of the plant population to be lethal. 

 The salt concentration of 6000 ppm decreased the number of leaves and 

leaf greenness. The result indicated that plants that experience salt toxicity 

cause inhibition of the water absorption process, thus affecting turgor cells. 

Salinity also adversely affects the photosynthesis process, thus reducing plant 

growth. Garfansa and Sukma (2021) reported that salinity stress reduced the 

leaf length, number of leaves, and leaf chlorophyll index in maize. 

Nevertheless, salt concentration of 6000 ppm tended to reduce the growth of 

the length of root, fresh weight, and dry weight of eggplants. A similar result 

was reported by Kusumiyati et al. (2017) that the salt concentration of 7 g L
-1

 

reduced the length of root and number of roots of asparagus plants. Decrease in 

growth components implied that plant was identified that plants experienced 
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salt toxicity. Purwaningrahayu and Taupiq (2017) reported that increasing 

salinity was increased salt toxicity in all soybean genotypes, which decreased 

stem height, leaf chlorophyll index, and seed size. Mensah et al. (2020) 

reported that increasing salt concentration reduce all growth components of 

tomato plants. Saleh (2017) reported that salinity stress reduced the growth of 

shallots, and salinity can reduce seedling height, root length, and plant dry 

weight. 

 The G4 (F1 TM Spartan) had the highest plant height, number of leaves, 

greenness, fresh weight, and dry weight of plants. It appeared that the G4 (F1 

TM Spartan) was more tolerant than other genotypes and more resistant to high 

salinity conditions. Plants tolerant to salinity stress will increase the content of 

dextrose or total sugar to protect plants. This content will block toxic organic 

and inorganic components such as leucine, isoleucine, NH3, tyrosine, 

methionine, phenyl, and alanine (Hashem et al., 2016; Zhao et al., 2020). Perri 

et al. (2018) and Perri et al. (2019) reported that plants tolerant to high salinity 

have an adaptive ability called osmoregulation. The osmoregulation was 

synthesizing and accumulating organic compounds that can reduce cell osmotic 

potential and increase turgor pressure. 

In conclusion, the value LC50 for the genotype G1 (Local variety), G2 

(Hamas), G3 (F1 EPA 18174) and G4 (F1 TM Spartan) was 6542.22 ppm, 

2452.15 ppm, 2188.19 ppm, and 7019.65 ppm, respectively. The average LC50 

value of the four genotypes was 4550.55 ppm. The response of the four 

eggplant genotypes to salinity stress was a polynomial fit. The concentration of 

6000 ppm showed some plants still survive. The genotype G4 (F1 TM Spartan) 

was the most salinity-tolerant genotype of eggplants. 
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