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Abstract       Around 6-7 % of total land area and 20% of the irrigated land is 
affected by salinity, which means more than 800 million hectares of land are 
affected by salinity worldwide. Salinity affects around 1 million hectares in 
European Union which has been the main reason of desertification. 
It have been shown that chlorophyll contents of all tomato varieties 
decreasing with soil salinity but some of landraces have a very high 
resistance to salt concentration than any commercial hybrid. The same trend 
have been demonstrated for leaves β-carotene content.   

Key words 
 
Salinity stress, tomato, 
chlorophyll, β-carotene 
 

 
More than 800 millions of hectares are affected by 

salinity while only in European Union soil salinity 

affects around 1 million hectares which has been the 

main reason of desertification. Excessive salinity is one 

of the most important environmental stress factors that 

affect growth, nutrition and agricultural productivity in 

most plant species (1). The salinity influences many 

physiological and biochemical processes, such as 

mineral nutrition, respiration rate, organic solutes, seed 

germination, enzymatic activity and photosynthesis (1). 

Salinity is a complex environmental constraint which 

has two main components: a component which reduced 

external osmotic potential of soil solution, and an ionic 

component related to the accumulation of ions that are 

toxic at high concentrations (8). Salt tolerance is a 

complex trait involving many genes and different 

physiological and biochemical mechanisms. The 

severity of response to salinity is also mediated by the 

interaction with the environment factors such as 

relative humidity, temperature, radiation and air 

pollution. 

A key challenge for plant growth is global water 

shortage and increased salinity, limiting crop yields 

already today in more than 70% of arable lands. It has 

been shown that, the osmotic stress causes decreasing 

in almost all growth parameters and caused alterations 

in vegetative growth and fruits qualities of tomato 

plants. A yield loss of 50 % at salt salinity of 5 dS m
−1

 

includes tomato as sensitive to moderately tolerant 

plants to salt stress (5). Even more it have been 

demonstrated that tomato plants assimilation rates 

decrease drastically in case of treatment with 8.4–14.3 

dSm
−1

 for some cultivars or with 4.8–8.4 dSm
−1

 in 

more resistant ones (9). 

Materials and Methods 

 
Tomato (Solanum lycopersicum L.) seeds were sown in 

0.5 L pots filled with a 1:1 mixture of quartz sand and 

commercial potting soil. The plants were grown in the 

greenhouse for a 12 hr light period and day/night 

temperatures of 25/15 ºC. The stress plants were 

watered daily to soil field capacity with a saline 

solution of 100 mmol/L for two weeks followed by 

other week of 200 mmol/L NaCl, followed by one 

week of 300 mmol/L NaCl and other week with 400 

mmol/L NaCl. Control plants have been watered in the 

same way with water. In all experiments, we used same 

plants measuring the chlorophylls and β-carotene 

contents every week. The measurements have been 

done in triplicates.  

In this study were used five local populations of tomato 

originally from Banat region Cherestur 60, Cheglevici 

161, Dolat 126, Rudna 124, Giera 121 and a 

commercial hybrid Marathon F1. 

The pigment extraction protocol follows Niinemets et 

al. (6) with minor modifications. Leaf samples of 3 cm
2
 

were taken and immediately frozen in liquid nitrogen. 

The samples were ground in dim light in liquid 

nitrogen in the presence of magnesium carbonate 

(Sigma Aldrich, Steinheim, Germany), extracted on ice 

with 100% HPLC grade acetone (Sigma Aldrich, 

Steinheim, Germany), and centrifuged at 0°C and 9500 

g for 3 min and the supernatant was decanted. 

The determination of pigments (carotenoid and 

chlorophyll pigments) was carried out by a Shimadzu 

2010 high pressure liquid chromatograph (Shimadzu, 

Corporation, Kyoto, Japan) using the method described 

in Opris et al. (7). 

https://exchange.emu.ee/owa/?ae=Item&t=IPM.Note&a=New
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Results and Discussions 

 

The chlorophyll contents are decreasing with soil 

salinity for all species which have been studied (Figure 

1 and 2). The same trend has been observed in (3) for 

two different S. lycopersicum variety.
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Fig. 1. Changes in chlorophyll a contents in foliage of six different S. lycopersicum varieties induced by salinity 
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Fig. 2. Changes in chlorophyll b contents in foliage of six different S. lycopersicum varieties induced by salinity 

 
The chlorophyll contents of different varieties of 

tomato are quite different. Anyway the trend is 

descending with increasing of soil salinity. To 

understand better the changing which could be 

presented in figure 3 have been shown normalized 

values related to control of total chlorophyll content 

(chlorophyll a +b) for all tomato varieties.
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Fig. 3. Changes in total chlorophyll contents normalized to control in foliage of  

six different S. lycopersicum varieties induced by salinity 

 

 

The chlorophyll contents are decreasing drastically in 

commercial hybrid Maraton 1 while for two local 

landraces Cheglevici 161 and Dolat 126 even at high 

soil salinity the total chlorophyll contents are more 

than 80 % from control. 

This fact indicates that PSII reaction centers are 

affected negatively more in the commercial hybrids 

than in the landraces (2).  

Even more the beta-carotene contents have the same 

trend as the chlorophyll contents (Figure 4).
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Fig. 4. Changes in β-carotene contents in foliage of six different S. lycopersicum varieties induced by salinity 

 

 

The same results have been obtained in other paper for 

different tomato varieties treated with 100 mM NaCl 

(4). 

 

Conclusions 

 
The soil salinity determined a decreased in 

chlorophylls and carotene contents for all tomato 

variety. But some landraces have been shown better 

resistances than commercial hybrids. The future studies 

are necessary to see the improvement of crop 

production in field conditions. 
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