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GENOTYPIC VARIATION IN GERMINATION AND EARLY SEEDLING GROWTH RESPONSES OF TOMATO (Solanum lycopersicum Linnaeus) TO SALINITY STRESS.


ABSTRACT
Soil salinity poses a critical threat to global food security, with tomato being particularly vulnerable during its early growth stages. This study was conducted at the Crop Production Laboratory of the Federal University of Technology, Minna, to evaluate the differential responses of five tomato genotypes (NHTO-0355, NHTO-0340, NHTO-0206, NHTO-0240, and NHTO-0238) to varying levels of sodium chloride (0, 20, 40, 60, and 80 mM) stress and to identify potential salt-tolerant genotypes for use in saline-prone environments. The experiment was laid out in a completely randomized design with a 5  factorial arrangement. Data were collected on germination and seedling growth parameters. The results revealed highly significant (p<0.05) main and interaction effects for all traits, underscoring the strong genotypic dependence of salinity response. Among the genotypes, NHTO-0206 consistently outperformed its counterparts, demonstrating remarkable resilience by maintaining the highest germination rates, the most rapid germination speed, and the greatest seedling vigour across all salinity treatments, even at the highest stress level of 80 mM NaCl. In contrast, genotype NHTO-0355 exhibited extreme susceptibility, with near-total inhibition of germination and growth under stress. Interestingly, while high salinity (80 mM) universally suppressed most traits, moderate stress levels (20–60 mM) exhibited a nuanced effect, with some genotypes showing a relative stimulation of radicle elongation, suggesting an adaptive osmotic adjustment mechanism. The study concludes that significant genetic variability exists for salinity tolerance in tomato and robustly identifies NHTO-0206 as a promising candidate for direct cultivation or as a genetic resource for breeding programs aimed at enhancing resilience to salt stress. These findings provide a foundational basis for selecting and developing salt-adapted tomato varieties to sustain productivity in increasingly salinized agricultural systems.
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INTRODUCTION
Tomato (Solanum lycopersicum L.) is an important vegetable crop widely cultivated for its nutritional, economic and dietary value (López-Méndez et al., 2023; da Silva Oliveira et al., 2022). However, its production is increasingly affected by abiotic stresses, including salinity. Soil salinity is particularly important in irrigated and coastal production areas, where the accumulation of soluble salts can reduce crop establishment, growth and yield (Deanda-Tovar et al., 2025; Islam et al., 2026). Increasing soil and water salinization therefore poses a challenge to sustainable tomato production and highlights the need to identify genotypes with improved salt tolerance (Ali et al., 2025; Singh et al., 2026).
Salinity affects plants mainly through osmotic and ionic stress (Shafiq et al., 2025). High salt concentrations reduce water availability to germinating seeds, thereby delaying or inhibiting germination (Alhasnawi et al., 2026; Zhou et al., 2023). Excessive accumulation of Na⁺ and Cl⁻ may also disturb nutrient uptake, cellular ion balance and metabolic processes (Isayenkov et al., 2019). At the early seedling stage, these effects can reduce root and shoot elongation, biomass accumulation and overall seedling vigour (İbrahimova et al., 2025; Zhu et al., 2025). Since successful germination and seedling establishment are essential for achieving adequate plant stands, sensitivity to salinity at these stages can negatively influence subsequent crop performance (Islam et al., 2026; Shafiq et al., 2025).
Tomato genotypes differ considerably in their responses to salinity (Geshnizjani et al., 2020; Kaveh et al., 2020). Such variation may result from differences in water regulation, ion exclusion, ion compartmentalization, osmotic adjustment and antioxidant defense (Yadav et al., 2024; Ahammed et al., 2018). Consequently, some genotypes are able to maintain relatively high germination and seedling growth under saline conditions, whereas others show marked reductions in these traits (Alatawi et al., 2025; Pailles et al., 2019). Assessing genotypic responses during germination and early seedling growth is therefore useful for identifying genetic resources with potential salinity tolerance (Pessoa et al., 2022; Kaur et al., 2021).
Nevertheless, assessment of salinity tolerance can be based on several germination and seedling traits. These traits collectively indicate the ability of seeds to initiate germination and sustain early growth under saline conditions (Deanda-Tovar et al., 2025; Ali et al., 2025). The roots are particularly important because they will be the first organs exposed to the salt stress, while the shoot reflects the broader effects of salinity on seedling development (Bayoumi et al., 2025; Bogoutdinova et al., 2024). Evaluating these traits across varying levels of salinity can therefore provide a reliable basis for characterizing genotypic variation in tomato salt tolerance.
Identifying tomato genotypes that maintain good germination and seedling growth under salinity is important for breeding and production in salt-affected environments. Such genotypes can serve as useful genetic resources for developing salt-tolerant cultivars and improving crop establishment. Therefore, this study evaluates genotypic variation in the germination and early seedling responses of tomato to different levels of salinity stress, with the aim of identifying genotypes with superior performance under saline conditions.
2 MATERIALS AND METHODS
2.1 Study Location
The experiment was conducted at the Laboratory of Crop Production Department, Federal University of Technology (09 53ˊN, 06 45ˊE), Minna, Niger State, Nigeria.
2.2 Source of Seed
The tomato genotypes used in this study were obtained from the National Horticulture Research Institute, Ibadan, Nigeria.
2.3 Experimental Design
The experiment was laid out in a Completely Randomized Design (CRD) with a 5  5 factorial arrangements, replicated four times and repeated twice.
2.4 Treatment
The tomato seeds were treated with five different concentrations of analytical-grade sodium chloride solution [0 (control), 20, 40, 60, and 80 mM].
2.5 Experimental Procedure
The tomato seeds were soaked in water, and only the seeds that sank were used after surface sterilization with 10% hydrogen peroxide for 10 minutes twice, followed by subsequent thorough rinsing with distilled water. One hundred seeds of each rice genotype were then placed in Petri dishes on two layers of filter paper (Whatman Number 1) and kept in the Germination chambers (Saint Petersburg Solar Radiation Chamber KSR 2 2700 000 ₽) at a temperature of 27. After sowing, daily observations were made on seed germination for seven days. Seeds with a 2mm radicle were considered to have successfully germinated.
2.6 Data Collection 
The following data were collected:
i. Germination Percentage (%) 


ii. Germination Energy (%)  

(Source: Ahmad et al., 2023; Udo et al., 2025)
iii. Mean Germination Time (day) 
                            			 
Where  = number of seeds germinated at a time  and  = total number of germinated seeds.
(Source: Ahmad et al., 2023; Udo et al., 2025)
iv. Germination Rate Index (seed/day) 
   					     
Where , , , …,   number or percentage of seeds germinated on days 1, 2, 3, …, n, and 1, 2, 3, …, n is the corresponding number of days after sowing. 
(Source: Ahmad et al., 2023; Udo et al., 2025)

v. Plumule length (cm): It was measured with the aid of a transparent metre rule
vi. Radicle length (cm): It was measured with the aid of a transparent metre rule
vii. Seedling Vigour Index = FGP  Mean Seedling length 
(Source: Udo et al., 2025)
2.7 Data Analysis
The data collected were subjected to the analysis of variance using Statistical Tool for Agricultural Research (STAR), 2014 edition and treatment means separated using Duncan Multiple Range Test (DMRT) at 5% probability level. 
3. RESULTS
The main effect of genotype and NaCl levels, as well as the two–way interaction effect of the two factors (genotype  NaCl level), revealed a highly significant (P=0.05) effect on the germination and early seedling growth parameters (Tables 1 and 2).
3.1 Germination Percentage (%)
The mean performance of all genotypes across the five NaCl concentration levels showed a significant difference (P=0.05) in germination percentage (Figure 1). Under non–toxic conditions (control), NHTO-0238 and NHTO-0206 (100 %) had the highest germination percentage, while NHTO-0355 (3.30 %) had the lowest germination percentage. At 20 mM NaCl concentration, NHTO-0206 and NHTO-0238 (100 %) had the highest germination percentage, whereas NHTO-0355 (13.30 %) had the lowest germination percentage. At 40mM NaCl concentration, NHTO-0340, NHTO-0206 and NHTO-0238 (86.7 %) had the highest germination percentage, whereas NHTO-0355 (46.7 %) had the lowest germination percentage. At 60 mM NaCl concentration, NHTO-0238 (100 %) had the highest germination percentage, while NHTO-0355 (13.3%) had the lowest germination percentage. At 80 mM NaCl concentration, NHTO-0206 (80 %) had the highest germination percentage while NHTO-0355 (6.7 %) had the lowest germination percentage.







Table 1: Effect of salinity stress on the germination indices of different  tomato genotypes 
	Genotype (G)
	Germination Percentage
	Germination Energy
	Germination Rate Index
	Mean Germination Time

	NHTO-0355
	13.3c
	9.3c
	0.7c
	4.4c

	NHTO-0340
	77.3b
	72b
	5.5b
	4.9ab

	NHTO-0206
	92a
	90.7a
	7.3a
	4.6ab

	NHTO-0240
	76b
	74.7b
	5.0b
	4.9ab

	NHTO-0238
	83.3ab
	76.7b
	5.5b
	5.1a

	
	
	
	
	

	NaCl Level
	
	
	
	

	0 mM 
	64a
	64a
	6.85a
	4.41c

	20 mM
	70.7a
	64a
	5.92b
	4.93b

	40 mM
	66.7a
	64a
	4.33c
	5.02a

	60 mM
	70a
	64a
	4.24c
	5.07a

	80 mM
	42.7b
	38b
	2.41d
	5.34a

	Significance level
	
	
	
	

	Genotype (G)
	**
	**
	**
	**

	NaCl 
	*
	*
	**
	*

	G x NaCl interaction
	*
	*
	**
	*


Means within the same column with the same letter of the alphabet are not significantly different (P=0.05). * = significant and ** = highly significant. 


Table 2: Effect of salinity stress on the early seedling growth of different tomato genotypes 
	Genotype (G) 
	Plumule Length
	Radicle Length
	Seedling Vigour Index

	NHTO-0355
	2.3d
	3.4d
	103c

	NHT0-0340
	4.2bc
	5.3bc
	759.3b

	NHTO-0206
	6.0a
	6.2a
	1154.7a

	NHTO-0240
	5.2ab
	5.8abc
	817.7b

	NHTO-0238
	4.2bc
	6.1ab
	945.1ab

	
	
	
	

	NaCl level
	
	
	

	0 mM
	5.2a
	5.47ab
	829.9a

	20 mM
	5.13a
	5.43ab
	884a

	40 mM
	4.35ab
	5.87a
	785.5a

	60 mM
	5.07a
	5.87a
	836a

	80 mM
	2.83b
	4.9ab
	414.4b

	Significance level
	
	
	

	Genotype (G)
	**
	**
	**

	NaCl
	*
	*
	*

	G x NaCl Interaction
	*
	*
	*


Means with the same letter of the alphabet within the same column are not significantly different (P=0.05). * = significant, ** highly significant.





3.2 Germination Energy (%)
The mean performance of all genotypes across the five NaCl concentration levels showed a significant difference (P = 0.05) in germination energy (Figure 2). Under non – toxic condition (control), NHTO-0238 and NHTO-0206 (100 %) had the highest germination energy while NHTO-0355 (0 %) had the lowest germination energy. At 20 mM NaCl concentration, NHTO-0238 and NHTO-0206 (100 %) had the highest germination energy, while NHTO-0355 (6.7 %) had the lowest germination energy. At 40 mM NaCl concentration, NHTO-0238 and NHTO-0206 (86.7 %) had the highest germination energy, while NHTO-0355 
(33.3 %) had the lowest germination energy. At 60 mM NaCl concentration, NHTO-0206 (86.7 %) had the highest germination energy while NHTO-0355 (13.3 %) had the lowest germination energy. At 80 mM NaCl concentration, NHTO-0206 (80 %) had the highest germination energy whereas NHTO-0344 (6.7 %) had the lowest germination energy.
    
3.3 Germination Rate Index (Seed/day)
The mean performance of all the genotypes across the five NaCl concentration levels showed significant differences (P=0.05) in germination rate index (Figure 3). Under non–toxic conditions (control), NHTO-0206 (9.74) had the highest germination rate index while NHTO-0355 (0.17) had the lowest germination rate index. At 20 mM NaCl concentration, NHTO-0206 (8.81) had the highest germination rate index, whereas NHTO-0355 (0.30) had the lowest germination rate index. At 40 mM NaCl concentration, NHTO-0206 (6.35) had the highest germination rate index, while NHTO-0355 (1.94) had the lowest germination rate index. At 60 mM NaCl concentration, NHTO-0206 (5.78) had the highest germination rate index, while NHTO-0355 (0.78) had the lowest germination rate index. At 80 mM NaCl concentration, NHTO-0206 (3.79) had the highest germination rate index, which was closely followed by NHTO-0240 (3.67), whereas NHTO-0335 (0.25) had the lowest germination rate index.




3.4 Mean Germination Time (day) 
The mean performance of all genotypes across the five NaCl concentration levels showed significant differences (P=0.05) in mean germination time (Figure 4). Under non–toxic conditions (control), NHTO-0240 (4.41) had the longest mean germination time, closely followed by NHTO-0238 (4.33), while NHTO-0355 (3.83) had the shortest mean germination time. At 20 mM NaCl concentration, NHTO-0355 (6.25) had the longest mean germination time, while NHTO-0206 (4.41) had the shortest mean germination time. At 40 mM NaCl concentration, NHTO-0238 (5.12) had the longest mean germination time, while NHTO-0335 (4.40) had the shortest mean germination time. At 60 mM NaCl concentration, NHTO-0238 (5.28) and NHTO-0340 (5.20) had the longest mean germination time, while NHTO-0355 (3.33) had the shortest mean germination time. At 80 mM NaCl concentration, NHTO-0238 (5.67) had the longest mean germination time, while NHTO-0206 (5.11) had the shortest mean germination time, although it was not significantly different from other genotypes.



3.5 Plumule Length (cm)
The mean performance of all genotypes across the five NaCl concentration levels showed a significant difference (P=0.05) in plumule length (Figure 5). Under non–toxic conditions (control), NHTO-0206 (7.83 cm) had the longest plumule, while NHTO-0355 (1.17 cm) had the shortest plumule. At 20 mM NaCl concentration, NHTO-0206 (6.67 cm) had the longest plumule, whereas NHTO-0355 (3.00 cm) had the shortest plumule. At 40 mM NaCl concentration, NHTO-0340 (5.00 cm) had the longest plumule, while NHTO-0355 (2.33) had the shortest plumule. At 60 mM NaCl concentration, NHTO-0206 (6.00 cm) had the longest plumule while NHTO-0355 had the shortest plumule. At 80 mM NaCl concentration, NHTO-0240 (4.20 cm) had the longest plumule, while NHTO-0355 and NHTO-0340 (1.60 cm) had the shortest plumules.





3.6 Radicle Length (cm)
The mean performance of all genotypes across the five NaCl concentration levels showed a significant difference (P=0.05) in radicle length (Figure 6). Under non–toxic conditions (control), NHTO-0238 (7.50 cm) had the longest radicle, while NHTO-0355 (2.00 cm) had the shortest radicle. At 20 mM NaCl concentration, NHTO-00238 (7.67 cm) had the longest radicle, whereas NHTO-0355 (2.83) had the shortest radicle. At 40 mM NaCl concentration, NHTO-0238 (7.60 cm) had the longest radicle, which was closely followed by NHTO-0240 (7.00 cm), while NHTO-0355 (4.17 cm) had the shortest radicle. At 60 mM NaCl concentration. At 80 mM NaCl concentration, NHTO-0206 (6.17 cm) had the longest radicle, while NHTO-0340 (2.90 cm) had the shortest radicle.





3.7 Seedling Vigour Index
The mean performance of all genotypes across the five NaCl concentration levels showed significant differences (P=0.05) in seedling vigour index (Figure 7). Under non–toxic conditions (control), NHTO-0238 (1250) had the highest seedling vigour index while NHTO-0355 (31.7) had the lowest seedling vigour index. At 20 mM NaCl concentration, NHTO-0206 (1266.7) had the highest seedling vigour index, which was closely followed by NHTO-0238 (1250), while NHTO-0355 (116.7) had the lowest seedling vigour index. At 40 mM NaCl concentration, NHTO-0206 (1053.3) had the highest seedling vigour index, while NHTO-0355 (278) had the lowest seedling vigour index. At 60 mM NaCl concentration, NHTO-0238 (1146.7) had the highest seedling vigour index, which was closely followed by NHTO-0206 (1116.7), while NHTO-0355 (120) had the lowest seedling vigour index. At 80 mM NaCl concentration, NHTO-0206 (834) had the highest seedling vigour index while NHTO-0355 (100) had the lowest seedling vigour index.



DISCUSSION
The present study evaluated the differential responses of five tomato genotypes to varying levels of sodium chloride-induced salinity stress during germination and early seedling growth. The results showed highly significant (p<0.05) main effects of genotype and NaCl level, as well as a significant genotype  NaCl interaction for all measured parameters, indicating that the response to salinity is strongly genotype–dependent. This finding aligns with the growing body of evidence demonstrating substantial genetic variability for salinity tolerance in tomato (Ali et al., 2025; Ullah et al., 2024).
Salinity significantly reduced germination percentage across all genotypes, with 80 mM NaCl concentration causing the most pronounced inhibition. The observed reduction in germination implies that increasing NaCl concentrations impose both osmotic stresses, limiting water imbibition, and ionic toxicity, disrupting cellular metabolism (Zhou et al., 2023; Islam et al., 2026). The reduction at 80 mM NaCl concentration compared with the control represents a substantial constraint on plant establishment under saline conditions. However, the magnitude of this reduction varied considerably among genotypes. Moghaddam et al. (2026) reported similar results in their work on tomato genotypes exposed to varying levels of salinity. The differential responses suggest the presence of genetic mechanisms conferring salinity tolerance among the tolerant genotypes, possibly involving improved osmotic adjustment, ion homeostasis, or maintenance of membrane integrity under salinity stress. Our findings confirmed the work of Shafiq et al. (2025) and İbrahimova et al. (2025).
A similar pattern was observed in germination energy, with a sharp decline at 80 mM NaCl concentration compared to the control. This implies that salinity not only reduces germination percentage but also delays the germination process, exposing seedlings to prolonged stress and reducing their competitive ability against weeds. Similar results were reported by Alatawi et al. (2025) and Kaur et al. (2021)
The germination rate index and mean germination time provided complementary insights. The significant reduction in germination rate index and increase in mean germination time with increasing salinity indicate that salinity slows germination. The highest germination rate index exhibited by some genotypes across salinity levels suggests mechanisms to maintain rapid germination even under stress, possibly through more efficient water uptake or faster activation of metabolic pathways. Similar results were reported by Udo et al. (2025) and Kaveh et al. (2020).
Furthermore, the observed reduction in seedling length and seedling vigour index at 80 mM NaCl concentration may be due to severe inhibition by the salt. Deanda-Tovar et al. (2025) and Bogoutdinova et al. (2024) reported similar results in their respective research on salinity stress in tomato. The relatively greater inhibition of plumule growth compared to radicle growth at high salinity indicates that shoot growth is more sensitive to salinity, possibly due to toxic ion accumulation in the shoot or preferential resource allocation to roots under stress. It was also observed that moderate salinity levels (20 – 60 mM) stimulated radicle elongation. Bayoumi et al. (2025) and Ali et al. (2025) reported similar results and suggested that such stimulation may be due to adaptive osmotic adjustment, whereby mild stress induces physiological responses that enhance stress tolerance. At 40 mM NaCl concentration, the longest radicle was observed in a genotype, suggesting that some genotypes may possess more efficient osmotic adjustment mechanisms, which allow them to maintain turgor and continue root growth under moderate salinity. This result is consistent with the findings of Islam et al. (2026), Shafiq et al. (2025), and Bayoumi et al. (2025).
The seedling vigour index provided an integrated assessment of germination and subsequent seedling development and clearly differentiated the genotypes in their response to salinity. The relatively high vigour maintained by NHTO-0206 at the highest NaCl concentration indicates that its superior performance was not attributable solely to high germination but also to its capacity to sustain seedling growth after germination. Our results confirm the findings of Pessoa et al. (2022), Kaur et al. (2021), and Bogoutdinova et al. (2024). 
The significant genotype  NaCl interaction confirms that salinity tolerance cannot be adequately characterized from genotype performance under non-stress conditions alone, emphasizing the importance of screening under the target stress environment.

CONCLUSION
The study revealed significant genotypic variation in tomato responses to salinity stress during germination and early seedling development. NHTO-0206 showed the most consistent tolerance, followed by NHTO-0238, whereas NHTO-0355 was the most sensitive genotype. The findings demonstrate that germination and early seedling traits can effectively discriminate tomato genotypes for salinity tolerance and provide useful materials for further screening and breeding for improved salt tolerance.
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Figure 1:Interaction effect of salinity and tomato genotypes for germination percentage 

NHTO-0355	0 mM	20 mM	40 mM	60 mM	80 mM	3.3	13.3	46.7	13.3	6.7	NHTO-0340	0 mM	20 mM	40 mM	60 mM	80 mM	66.7	93.3	86.7	73.3	66.7	NHTO-0206	0 mM	20 mM	40 mM	60 mM	80 mM	100	100	86.7	93.3	80	NHTO-0240	0 mM	20 mM	40 mM	60 mM	80 mM	73.3	80	80	80	66.7	NHTO-0238	0 mM	20 mM	40 mM	60 mM	80 mM	100	100	86.7	100	26.7	Salinity level


Germination percentage (%)




Figure 2: Interaction effect of salinity and tomato genotypes for the germination energy

NHTO-0355	0 mM	20 mM	40 mM	60 mM	80 mM	0	6.7	33.299999999999997	13.3	6.7	NHTO-0340	0 mM	20 mM	40 mM	60 mM	80 mM	80	73.3	80	73.3	53.3	NHTO-0206	0 mM	20 mM	40 mM	60 mM	80 mM	100	100	86.7	86.7	80	NHTO-0240	0 mM	20 mM	40 mM	60 mM	80 mM	73.3	80	80	73.3	66.7	NHTO-0238	0 mM	20 mM	40 mM	60 mM	80 mM	100	100	86.7	80	20	Salinity level


Germination energy




Figure 3: Interaction effect of salinity and tomato genotype on the Germination Rate Index

NHTO-0355	0 mM	20 mM	40 mM	60 mM	80 mM	0.17	0.3	1.94	0.78	0.25	NHTO-0340	0 mM	20 mM	40 mM	60 mM	80 mM	7.87	6.56	4.99	3.1	3.14	NHTO-0206	0 mM	20 mM	40 mM	60 mM	80 mM	9.74	8.81	6.35	5.78	3.79	NHTO-0240	0 mM	20 mM	40 mM	60 mM	80 mM	6.4	6.43	4.1500000000000004	3.65	3.67	NHTO-0238	0 mM	20 mM	40 mM	60 mM	80 mM	9.3000000000000007	7.8	3.8	4.16	0.93	Salinity level


Germination Rate Index (Seed/day)




Figure 4: Interaction effect of salinity and tomato genotypes on the Mean Germination Time

NHTO-0355	0 mM	20 mM	40 mM	60 mM	80 mM	3.83	6.25	4.4000000000000004	3.33	5.5	NHTO-0340	0 mM	20 mM	40 mM	60 mM	80 mM	4.26	4.8099999999999996	4.91	5.2	5.52	NHTO-0206	0 mM	20 mM	40 mM	60 mM	80 mM	4.29	4.41	4.6900000000000004	4.7300000000000004	5.1100000000000003	NHTO-0240	0 mM	20 mM	40 mM	60 mM	80 mM	4.41	4.49	4.96	5.09	5.08	NHTO-0238	0 mM	20 mM	40 mM	60 mM	80 mM	4.33	4.58	5.12	5.28	5.67	Salinity level


Mean Germination Time (day)




Figure 5: Interaction effect of salinity and tomato genotype on Plumule length

NHTO-0355	0 mM	20 mM	40 mM	60 mM	80 mM	1.17	3	2.33	2.5	1.6	NHTO-0340	0 mM	20 mM	40 mM	60 mM	80 mM	4.83	5.67	5	5	1.6	NHTO-0206	0 mM	20 mM	40 mM	60 mM	80 mM	7.83	6.67	4.5	6	4.2	NHTO-0240	0 mM	20 mM	40 mM	60 mM	80 mM	6.67	6	4	4.67	3.6	NHTO-0238	0 mM	20 mM	40 mM	60 mM	80 mM	4.33	4.67	4	4.83	2.8	Salinity level


Plumule length (cm) 




Figure 6:Interaction effect of salinity and tomato genotype on Radicle Length

NHTO-0355	0 mM	20 mM	40 mM	60 mM	80 mM	2	2.83	4.17	3.5	3.4	NHTO-0340	0 mM	20 mM	40 mM	60 mM	80 mM	6.07	4.5	5.6	7.17	2.9	NHTO-0206	0 mM	20 mM	40 mM	60 mM	80 mM	5.67	6	6.83	5.83	6.17	NHTO-0240	0 mM	20 mM	40 mM	60 mM	80 mM	4.93	6.5	7	5.6	5.5	NHTO-0238	0 mM	20 mM	40 mM	60 mM	80 mM	7.5	7.67	7.6	6.63	3.5	Salinity level


Radicle length (cm)




Figure 7: Interaction effect of salinity level and tomato genotypes on the seedling vigour index

NHTO-0355	0 mM	20 mM	40 mM	60 mM	80 mM	31.7	116.7	278	120	100	NHTO-0340	0 mM	20 mM	40 mM	60 mM	80 mM	773.3	960	885.3	940	490	NHTO-0206	0 mM	20 mM	40 mM	60 mM	80 mM	135	1266.7	1053.3	1116.7	834	NHTO-0240	0 mM	20 mM	40 mM	60 mM	80 mM	839.3	1083.3	620	836	577.29999999999995	NHTO-0238	0 mM	20 mM	40 mM	60 mM	80 mM	1250	1250	992	1146.7	230.7	Salinity level


Seedling vigour index




