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Abstract       Three salt tolerant bacterial strains collected from Romanian 
saline soils were assessed for their influence on tolerance of plants to osmotic 
stress during germination. Seeds were germinated in Petri dishes in sterile 
conditions for 16 days. Three variants of saline solutions were used: 0mM, 
100mM and 130 mM NaCl and seeds of three local landraces of tomatoes 
were tested (Cruceni 102, Sanmartinu Sarbesc, Tarnova 673). The 
germination of seeds was 100% when no NaCl was used, meanwhile salinity 
affected mostly when concentration was the highest. The tomato landrace 
with the highest germination rate (100%) at 130mM NaCl solution, without any 
inoculation of bacteria proved to be Sanmartinu Sarbesc. The tomato 
landraces had a different response to inoculation with bacterial strains. The 
best combination of tomato landrace-bacterial strain was Tarnova 673-Rh1. 
Further tests are planned to assess the best combination of tomato landace-
bacterial strain in order to be used in future development of integrated 
agricultural products.   
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Anthropic activities and climate change are affecting 

larger and larger areas of Earth. In the last 50 years the 

climate experienced significant changes: drier and 

hotter summers, extreme temperatures, increase of 

average global temperatures and thus the melting of the 

polar ice. The quality of the water, air and soil was 

massively affected by the intensive industrial and 

agricultural practices. Together with these effects, 

other important changes came: the soil erosion, 

salinization of agricultural areas and desertification of 

areas where few thousand years ago was vegetation.  

Salinization of soils is not general only in coastal areas. 

Due to intensive agriculture, especially because of 

irrigation of agricultural lands, a high amount of salts 

accumulated in the soil. Worldwide, 800 millions of 

hectares of land are affected by soil salinization, 

meanwhile in EU 1 million hectares are affected (FAO. 

2008. FAO Land and Plant Nutrition Service 

Management. http://www.fao.org/ag/agl/agll/spush).  

Most of cultivated species, including tomatoes 

(Lycopersicon esculentum L.) are sensitive to saline 

stress (Agong et al., 2003; Flowers and Yeo, 1995). 

High concentration of salts in soil causes osmotic stress 

to plants. More, Na
+
 accumulates in shoots (Pardo and 

Quintero, 2002) and produces metabolic toxicity by 

disturbing cytoplasmic enzymatic processes.  

Plants use a series of different mechanisms to alleviate 

the negative effect of osmotic stress: inhibition of 

growing in above-ground organs, with the growing of 

radicular system (Creelman et al., 1990), osmotic 

regulation, modifications of metabolic flux, 

lignifications of cell walls reduction of growing rate, 

modifications of biomass phenology, leaf senescence, 

and finally, plant death (Munns, 2005).  

It was also discovered that growth-promoting bacteria 

confer salt tolerance to plants, including tomatoes too 

(Mayak et al., 2004). Cortés-Jiménez et al. (2014) 

suggest that Microorganisms associated to tomato 

seedlings growing in saline culture act as 

osmoprotectant. 

Once discovered, scientists are constantly looking for 

ways to fight the effects of salinity on cultivated plants. 

Developing tolerant cultivars is a promising but 

difficult solution, as genes for tolerance to osmotic 

stress are not naturally present in most of the cultivated 

species and most of the old cultivars, tolerant to many 

stress factors, are already forgotten and lost because 

modern hybrids which are now available on the market 

proved to be much more productive.  

A new approach in agriculture is sustainability through 

biological solutions. More and more scientists are 

searching for symbiotic microorganisms which could 

play a role in protecting their host plants against the 

adverse conditions of the environment. As naturally 

plants and edaphic microorganisms evolved together, it 

proved that these microbes have a more important role 

in the physiology of plants that we presumed in the 

past. 

Our study is only a step of an extensive research 

program that aims to collect, assess and preserve local 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Cort%26%23x000e9%3Bs-Jim%26%23x000e9%3Bnez%20D%5Bauth%5D


 207 

landraces of vegetables in order to discover salt 

tolerant genotypes. 

On the other hand, we aim to isolate salinity tolerant 

microbes from naturally saline areas and assess them 

for improving saline tolerance of cultivated plants 

when inoculated with these microbes.  

In the present study we are searching for the best 

combination of tomato landrace-soil bacterium, for 

further utilization in biological agriculture.  

 
Material and Methods 

 
We assessed the germination rate of tomato seeds from 

three different local landraces, selected from our 

collection due to their characteristics: Cruceni 102 and 

Sanmartinu Sarbesc, both characterized by high yields; 

Tarnova 673, which produces large fruits. The name of 

each landrace derives from the village where it 

originates from. 

20 seeds of each landrace were surface sterilized with 

Sodium hypochlorite and germinated in Petri dishes on 

paper disks impregnated with one of the following 

solutions: 

-control: distilled water, 

-100 mM NaCl solution, 

-130 mM NaCl solution. 

Each of the variants was sub-divided into 4 types of 

inoculation with bacteria: 

-control: no inoculation, 

-inoculation with Rh1 strain, 

-inoculation with Rh2 strain, 

-inoculation with Rh3 strain. 

All bacterial strains were collected near Dinias village, 

Banat Region of Western Romania, from the soil of an 

area well known for high salinity. From all collected 

strains, three were selected for inoculation of seeds 

from the most resistant genotypes to NaCl. 

Seeds were placed in germinator at 20°C for 16 days 

and percentage of germinated seeds was recorded. 

 

Results and Discussions 

 
In concordance with the researches of Singh et al. 

(2012), there is a great variety of salt tolerance degree 

amongst tomato genotypes. 

As results shows, Cruceni 102 was sensitive to high 

concentration of NaCl with or without inoculations 

with salinity resistant bacteria (Fig.1). At 100mM 

NaCl, the best germination rate was obtained when 

Rh2 bacterial strain was used for inoculation of seeds 

(100% of seeds germinated), meanwhile the lowest 

germination was obtained with Rh3 bacterial strain 

(78.57%). Regarding the germination at 130mM NaCl 

solution, we observed that the best germination was 

produced by Rh1 strain (57.14%), meanwhile the 

lowest germination was obtained also using Rh3 strain 

(21.43%).

 

 

 
Fig. 1. The effect of inoculation with NaCl resistant bacteria on tolerance to salinity of tomato landrace Cruceni 102. 
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Fig. 2. The effect of inoculation with NaCl resistant bacteria on tolerance to salinity  

of tomato landrace Sanmartinu Sarbesc. 

 
In contrast to tomato landrace Cruceni 102, Sanmartinu 

Sarbesc had much higher germination rates. Thus, at 

100mM NaCl concentration, the best germination rate 

was of 100% by using Rh2 bacterial strain, just as in 

case of tomato Cruceni 102. Instead, at 130mM NaCl, 

the best germination rate was obtained at control, 

without bacterial inoculation, meanwhile at Rh1 with 

the lowest germination, the average germination rate 

was 57.14% (Fig. 2). 

 

 

 
Fig. 3. The effect of inoculation with NaCl resistant bacteria on tolerance to salinity of tomato landrace Tarnova 673 

 
The combination tomato landrace Tarnova 673-

bacterial strain Rh1 was the best combination of all, as 

germination rate was 100% at all NaCl concentrations. 

The lowest germination at all saline concentrations was 

when inoculated with Rh3 strain: at 100mM – 85.71% 

and at 130mM – 35.71%. 

 

Conclusions 

 

We can conclude that there is no general rule for the 

influence of tomato seeds with salt tolerant bactaria. 

Even if all bacterial strains were salt tolerant, their 

influence was different on plants. More, even the plant 

genotype reacts differently on both saline solutions and 

inoculation with bacteria. 

The most recommended combination in our study 

proved to be tomato landrace Tarnova 673-bacterial 

strain Rh1, which presented maximum germination 

rate, even at 130mM NaCl saline solution. 
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