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Abstract 

Context: Soil salinization is currently one of the most serious problems facing agriculture, as it significantly 

affects food production; for this reason, it is necessary to study cultivars that are tolerant to these conditions 

for their inclusion in the country's production schemes. 

Aim: To select 14 tomato cultivars (Solanum lycopersicum L.), based on their tolerance to salinity. 

Methods: The tolerance of 14 tomato cultivars to different concentrations of sodium chloride (NaCl) (50 mM, 

150 mM, 200 mM) was studied under in vitro conditions. For this purpose, the germination percentage (GP) 

and the germination rate index (GRI) of the seeds were determined, as described by the Maguire index. 

Results: Among the 14 tomato cultivars (Solanum lycopersicum L.) studied, T60 and FL-5 were selected as 

promising in terms of germination percentage (GP) at a concentration of 50 mM NaCl, with no significant 

differences between them compared to the others. It was followed by M-78, with an 80% germination rate at 

this salt concentration, making it a promising material for use in agroecosystems affected by this condition. 

All of them showed differences in the seed germination rate index. Regarding the germination rate index 

(GRI), T60 and M-78 stood out in the control group, with no significant differences between them. At 50 mM, 

FL-5 led, followed by T60, M-78, and CV-28, with no significant differences among the latter. The remaining 

cultivars studied did not tolerate the salinity levels evaluated. 

Conclusions: Among the 14 cultivars studied for germination percentage (GP) at 50 mM NaCl, the T60 and 

FL-5 cultivars stood out with superior results, showing no significant differences between them compared to 

the others. M-78 follows, with an 80% germination rate at this salt concentration, making it a promising 

candidate for use in agroecosystems affected by salinity.  
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Introduction 

Climate change and the severity of extreme weather 

events, including droughts and heatwaves, are 

conditions that promote increased use of groundwater 

for consumption and irrigation, which in turn leads to 

greater depletion of the water table and facilitates salt 

infiltration into the soil (Hassani et al., 2021). 

Moreover, the lack of essential nutrients such as 

nitrogen (N), phosphorus (P), and potassium (K) in 

soils with these characteristics further limits their 

fertility (Casas & Galvan, 2019). Salinity likewise 
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causes major damage, which totally or partially 

restricts the proper growth of crops (Martínez et al., 

2020). Global estimations say that approximately 830 

million hectares (ha) are affected by salinization, 

which represents more than 6% of the total global 

surface area and around 20% of the total cultivable 

land (Courel, 2019). 

In Cuba, 14.9% of the agricultural land is affected by 

salinity and sodicity, and it is estimated that 15% or 

more of the irrigated area is at risk of becoming 

salinized (ONEI, 2021). Therefore, salt stress 

represents a growing threat to the development of 

agriculture in the country, as it significantly affects 

productivity (Egamberdieva et al., 2019). This 

phenomenon limits the development of horticultural 

crops, as it causes disruptions both in plant growth 

and in the absorption and distribution of nutrients to 

their various organs (Saddiq et al., 2020). An issue 

that threatens food security and the increase in 

vegetable production in the country. To help address 

this issue, the possibility of producing vegetables on 

a small scale is being evaluated, using available yards 

and organoponic systems, and on a larger scale 

through land lease, among other approaches. In 

recent years, these family-based vegetable systems 

have become a significant alternative for meeting 

nutritional demands in both rural and urban areas 

(Vila Pérez et al., 2021). 

Among the most important horticultural crops is the 

tomato, which is the second most consumed fruit 

worldwide (Calvo-Polanco et al., 2016). 

Nevertheless, the search for cultivars with greater 

tolerance to this type of stress is essential, as they 

would enable food production in various scenarios 

(İbrahimova et al., 2021). 

Considering all these factors, the present study aims 

to select 14 tomato cultivars (Solanum lycopersicum 

L.) based on their tolerance to salinity. 

Materials and methods 

Biological material The study used 14 tomato 

cultivars (Solanum lycopersicum L). T60, M44, FL-5, 

Densus, Escarlata, V-18, H-6, M-6, C-15, M-78, V-

28, M-23, C-28V y C-38. Sourced from the Central 

Germplasm Bank of the Institute of Fundamental 

Research in Tropical Agriculture “Alejandro de 

Humboldt”, INIFAT. 

Tolerance to different sodium chloride (NaCl) 

concentrations The seeds were disinfected with 4% 

sodium hypochlorite for 15 minutes and rinsed three 

times with sterile distilled water. The experiment was 

based on glass Petri dishes measuring 140 mm in 

diameter and 20 mm in height, with filter paper 

moistened with distilled water at the bottom and 25 

seeds from each cultivar placed inside. 

Each dish received 25 mL of different sodium 

chloride (NaCl) solutions (50 mM, 150 mM, 200 

mM), along with a control treatment in which only 

sterile distilled water was added. The dishes were 

arranged following a completely randomized 

experimental design, at 25 °C and 80% humidity. 

Each variant consisted of three repetitions. 

The germinated seeds were counted from the time of 

establishment until stabilization, and the data 

obtained were used to determine: 

Germination percentage (GP): Seeds were counted 

as germinated daily, using the emergence of a radicle 

equal to or greater than 2 mm as the criterion. The 

equation described by Ruiz et al. (2018) was used to 

calculate the germination percentages in each block 

GP (%) = Number of germinated seeds / Number of 

seeds sown × 100 

Germination Speed Index (GSI): represents the 

germination rate calculated through a weighted time 

of cumulative germination. Where G is the 

percentage of seedlings that germinated during the 

time interval t, according to Maguire (1962) and cited 

by Vieira Ferraz et al. (2016). 

Experimental design and statistical analysis: A 

completely randomized design was used in the 

experiment. The results (GP, GSI) were subjected to 

an analysis of variance (ANOVA) with Duncan‟s 

Multiple Range Test (5% error probability) to detect 

differences among treatment means. For this purpose, 

the STATGRAPHICS Plus software version 5.0 was 

used. 

Results and Discussion 

Upon analyzing the results, significant differences 

were observed among species and cultivars, with a 

reduction in germination percentages in most of the 

genotypes studied as salinity levels increased. 

Fig. 1. shows the germination percentage (GP) results 

in the crop show including cultivars T60 and FL-5 at 

50 mM NaCl, which stood out with superior 

performance, without significant differences between 

them, compared to the other evaluated cultivars. 

Notwithstanding, M-78 was next, although with 

differences between them, as it showed only 80% 

germination. At the remaining evaluated salinity 

levels, none of the cultivars showed a positive 

response (Fig.) 1.). 

Regarding the Germination Speed Index (GSI), T60 

and M-78 stood out in the control treatment, with no 

significant differences between them. At 50 mM 

NaCl, FL-5 led the group, followed by T60, M-78, 
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and CV-28, also without significant differences 

among the latter cultivars. (Fig. 2). 

 

Fig. 1. Germination percentage (GP) of tomato cultivars (Solanum 

lycopersicum L.): T60, M44, FL-5, Densus, Escarlata, V-18, H-6, 

M-6, C-15, M-78, V-28, M-23, C-28V, and C-38 were evaluated 
under different concentrations of sodium chloride (NaCl) (50 mM, 

150 mM, 200 mM) and an absolute control. 

In this crop, the most drought-sensitive stages in 

tomato are described as those occurring during plant 

establishment (germination and seedling phase), 

immediately after transplanting, during flowering, 

and during fruit development (Florido Bacallao & 

Bao Fundora, 2014). 

In other studies that evaluate the effect of salt stress 

on tomato (Solanum lycopersicum L.) seed 

production and quality at different concentrations,  

the germination index was observed to have 

significantly decreased, as NaCl concentrations 

increased (Eitel, 2021), which is also confirmed in 

the present study. On the other hand, Ruiz et al. 

(2014) evaluated the germination of eight tomato 

genotypes exposed to different NaCl levels; in this 

case, the fresh and dry biomass of the aerial part 

increased in the presence of NaCl. Similarly, when 

evaluating the impact of tomato cultivars under 

different concentrations, the results show variation 

among them. In the Florada cultivar, germination rate 

decreased by 14% at a concentration of 50 mM NaCl. 

Contrary to the previous findings, a concentration of 

25 mM NaCl increased root length by 19%, while at 

50 mM NaCl, dry biomass increased by 19%, both 

compared to the control (Enríquez-Acosta et al., 

2023). 

Our results are consistent with those obtained by 

González et al. (2020), who observed that the 

germination rate of tomato seeds from the „Río 

Grande‟ cultivar significantly decreased compared to 

the control treatment as NaCl concentrations 

increased. Likewise, Aazami et al. (2021) reported 

similar effects, not only on germination in this crop, 

but also stated that salinity impacted the metabolic 

and photosynthetic processes involved in chlorophyll 

production. 

In the „Río Grande‟ tomato cultivar, NaCl 

concentration affected stem length, with a reduction 

in size observed as NaCl concentration increased 

(Abdel-Farid, 2020). 

 

Fig. 2. Germination Speed Index (GSI) of Tomato Cultivars 

(Solanum lycopersicum L.): T60, M44, FL-5, Densus, Escarlata, 
V-18, H-6, M-6, C-15, M-78, V-28, M-23, C-28V, and C-38 were 

evaluated under different concentrations of sodium chloride (NaCl) 

(50 mM, 150 mM, 200 mM) and an absolute control. 

The study led to the conclusion that both germination 

percentage and germination speed index are 

important indicators for evaluating seed tolerance to 

different salt levels, and thus selecting the most 

promising ones for further research. 

At 50 mM NaCl, the germination percentage (GP) 

was highest in the T60 and FL-5 cultivars, which 

showed superior results with no significant 

differences between them compared to the others. 

Next is M-78, with an 80% germination rate at this 

salt concentration. At the remaining evaluated salt 

levels, none of the studied cultivars showed a positive 

response.  

Regarding the germination speed index (GSI), T60 

and M-78 stood out in the control treatment, with no 

significant differences between them. At 50 mM 

NaCl, FL-5 led the performance, followed by T60, 

M-78, and CV-28, also without significant 

differences among these latter cultivars. 

The effect of salinity on cultivar germination was 

differentiated using the Maguire index, a variable that 

expresses cumulative germination over time 

(percentage), serving as a measure of germination 

speed and seedling vigor. 

There is high genetic variability among the studied 

germplasm regarding its level of salinity tolerance, 

with differences observed in both germination 

percentage and germination speed index. 

The results obtained in this research represent an 

important contribution, as they facilitate the selection 

of promising cultivars for conducting this type of 

work in agroecosystems affected by salinity, thereby 

helping to increase grain diversity for food and 

agriculture in the country. 
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Conclusions 

Among the 14 cultivars studied for germination 

percentage (GP) at 50 mM NaCl, T60 and FL-5 stood 

out with superior results, showing no significant 

differences between them compared to the rest. Next 

is M-78, with an 80% germination rate at this salt 

concentration. 
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