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Abstract       In this study we investigated the effect of salt stress on 
chlorophyll content in several varieties of Romanian tomatoes. During salt 
stress treatment with 200mM and 400mM NaCl solution, chlorophyll content 
of all genotypes decreased. The lowest value (16.900 SPAD units) was 
recorded in Carisma and the highest value (31.678 SPAD units) in Buzau 50 
after the second variant of treatment solution. The most dramatic decrease in 
chlorophyll content was noticed in Buzau 1600, where the initial value 
registered in normally hydrated plants decreased by approx. 10 SPAD units 
after saline treatment, compared to the minimum decrease (below 0.1 SPAD 
units) distinguished in Buzau 50. However, with the highest initial chlorophyll 
content, despite this decline resulted from treatment, Buzau 1600 was ranked 
among the top five genotypes that revealed highest levels of chlorophyll 
content after saline treatment. With best levels of this factor were marked 
Buzau 50, Pontica, Kristinica, and Maratonus. Buzau 22 also showed a good 
level of chlorophyll content after salt stress. Some genotypes, although they 
had a lower chlorophyll content, however, behaved very well in terms of the 
influence of salt stress on their chlorophyll content modification, showing a 
high stability (Viorica, Vidra 533). In these cases, decreased chlorophyll 
content was minimal for both treatments. 
These results show the differences in salt tolerance between varieties of 
tomatoes from our country.   
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Chlorophyll is one of the major components 

of chloroplasts with role in photosynthesis, and 

chlorophyll content is positively correlated with the 

rate of photosynthesis (1). Water deficiency and 

inability of water transport to leaves leads to 

photosynthesis declines (3). Some studies have shown 

that the chlorophyll content decrease in salt susceptible 

plants such as tomato (6). A low concentration of 

photosynthetic pigments can cause a direct reduction of 

production. Salt tolerance is genotype dependent and 

the genotypes more stabile in loss of photosynthetic 

pigments are correlated with tolerance to salt stress (5). 

In the present study we aimed to evaluate 

several Romanian tomato varieties in terms of their 

diversity in response to salt stress and lack of balanced 

mineral content water or soil. For this purpose, we 

chosed to perform chlorophyll tests in tomato plants 

watered with distilled water as well as in tomato plants 

treated with different concentrations of salt. 

 

Material and Method 
  

15 Romanian tomato varieties, obtained from 

Romanian research institutes ICDLF Vidra and SCDL 

Buzau were grown in the greenhouse and were 

investigated regarding the chlorophyll content from 

leaves, after subjection to different concentrations of 

salt water (V1=200 mM,  V2=400 mM). Control plants 

were watered with distilled water (V0). 

Leaves were harvested when the plant has 

reached the growth stage of 4-6 leaves. Chlorophyll 

content of leaves was determined using portable 

chlorophyll reader SPAD-502 (Konica Minolta), 

measuring absorbance at 650 nm, as a non-destructive 

method (2). Three readings were made on each leaf. 

The results were expressed in SPAD units. 

Chlorophyll content was statistically 

processed, determining estimates of mean, variance 

analysis and F test. Significance of differences was 

established compared with the control variety Carisma. 

 

Results obtained 
 

Referring to chlorophyll indicator, we have 

seen that most varieties have recorded values of 

chlorophyll content very significantly superior to the 

control.
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Table 1 

Chlorophyll content in untreated plants (V0) 

 

Genotype SPAD 
Relative 

value (%) 

Difference 

from control 
Significance 

CARISMA 19.756 100.000 0.000 Control 

CORALINA 26.122 132.227 6.367 ** 

VIORICA 21.778 110.236 2.022 - 

BUZAU 47 23.378 118.335 3.622 - 

BUZAU 50 31.744 160.686 11.989 *** 

BUZAU 22 30.056 152.137 10.300 *** 

BUZAU 4 30.100 152.362 10.344 *** 

BUZAU 1600 38.733 196.063 18.978 *** 

KRISTINICA 34.200 173.116 14.444 *** 

PONTICA 34.067 172.441 14.311 *** 

VIPON 28.467 144.094 8.711 *** 

VIDRA 533 25.533 129.246 5.778 ** 

DARSIRIUS 29.433 148.988 9.678 *** 

SIRIANA 29.29 148.262 9.534 *** 

MARATONUS 34.133 172.778 14.378 *** 

  DL5% 3.712  

  DL1% 4.998  

  DL0.1% 6.646  

 

 

Untreated varieties included in the study 

showed values from 19.75 SPAD units for Carisma to 

38.73 SPAD units for Buzau 1600. Only two genotypes 

showed no significant differences compared to the 

control, namely Viorica and Buzau 47 (table no.1).  

Given that the studied genotypes were 

subjected to salt stress, there was a noticeable decrease 

in chlorophyll content (table no.2&3, fig. no.1). 

Thus, in the genotypes treated with first 

variant of salt water, chlorophyll content ranged 

between 17.18 (Carisma) and 31.70 SPAD units 

(Buzau 50). Excepting one genotype which showed no 

significant difference (Buzau 47), all other genotypes 

were from significant to very significant positive as 

against control genotype. 

In the genotypes treated with the second 

variant of salt water, the chlorophyll content range was 

located between 16.9 SPAD (Carisma) and 31.67 

SPAD (Buzau 50). Viorica and Buzau 47 had no 

significant differences compared to control. The most 

significant differences were recorded at Buzau 50, 

Buzau 22, Buzau 1600, Kristinica, Pontica and 

Maratonus, which had the highest chlorophyll content 

values. 

Graphic representation of chlorophyll content 

reveals that genotypes Buzau 1600, Kristinica, 

Maratonus, Pontica, Buzau 50, Buzau 4 and Buzau 22 

have the highest chlorophyll value when watered with 

distillated water (over 30 SPAD units). After saline 

treatment, values of all genotypes show a decrease in 

this indicator. Buzau 1600 shows the strongest 

decrease (approx. 10 SPAD units). Neverthless, despite 

this reduction, the level of chlorophyll remains quite 

high compared to most genotypes. Highest levels of 

this factor  show Buzau 50, Pontica, Kristinica, and 

Maratonus. Buzau 22 also posed a good level of 

chlorophyll content after salt stress.  

Some genotypes, although they had a lower 

chlorophyll content, however, behaved very well in 

terms of the influence of salt stress on their chlorophyll 

content modification, showing a high stability (Viorica, 

Vidra 533). In these cases, decreased chlorophyll 

content was minimal for both treatments.The minimum 

decrease (below 0.1 SPAD units) is distinguished in 

Buzau 50. 

These results show the differences in salt 

tolerance between varieties of tomatoes from our 

country. 

Graphic representation of chlorophyll content 

and effect of salt concentration on tomato genotypes 

can be seen in fig. no.1 and respectively, in table no.4.
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Table 2 

Chlorophyll content in salt-treated plants (V1) 

Genotype SPAD 
Relative 

value (%) 

Difference 

from control 
Significance 

CARISMA 17.189 100.000 0.000 Control  

CORALINA 23.867 138.849 6.678 *** 

VIORICA 21.600 125.663 4.411  * 

BUZAU 47 20.267 117.906 3.078 - 

BUZAU 50 31.704 184.447 14.516 *** 

BUZAU 22 28.056 163.219 10.867 *** 

BUZAU 4 28.322 164.771 11.133  *** 

BUZAU 1600 29.300 170.459 12.111 *** 

KRISTINICA 31.244 181.771 14.056 *** 

PONTICA 31.167 181.319 13.978 *** 

VIPON 24.678 143.568 7.489 *** 

VIDRA 533 24.627 143.271 7.438 *** 

DARSIRIUS 23.189 134.906 6.000 ** 

SIRIANA 28.260 164.409 11.071  *** 

MARATONUS 31.237 181.726 14.048 *** 

    DL5% 3.464   

    DL1% 4.664  

    DL0.1% 6.201  

Table 3 

Chlorophyll content in salt-treated plants (V2) 

Genotype SPAD 
Relative 

value (%) 

Difference 

from control 
Significance 

CARISMA 16.900 100.000 0.000 Control 

CORALINA 22.867 135.306 5.967  * 

VIORICA 20.367 120.513 3.467  - 

BUZAU 47 18.367 108.679 1.467  - 

BUZAU 50 31.678 187.442 14.778  *** 

BUZAU 22 27.767 164.300 10.867  *** 

BUZAU 4 22.033 130.375 5.133  * 

BUZAU 1600 29.322 173.504 12.422  *** 

KRISTINICA 31.100 184.024 14.200  *** 

PONTICA 31.220 184.734 14.320  *** 

VIPON 23.300 137.870 6.400  ** 

VIDRA 533 24.967 147.732 8.067  ** 

DARSIRIUS 23.067 136.489 6.167  ** 

SIRIANA 22.097 130.750 5.197  * 

MARATONUS 31.097 184.004 14.197  *** 

    DL5% 4.541  

    DL1% 6.114  

    DL0.1% 8.130  
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Fig.1 Graphic representation of chlorophyll content in tomato genotypes 

 

Table 4 

Effect of salt concentration on tomato genotypes studied 

 

Saline solutions Mean 
Relative 

value (%) 
Difference Significance 

V1- V0 26.313-29.119 90.363 -2.806 ooo 

V2- V0 25.076-29.119 86.115 -4.043 ooo 

V2- V1 25.076-26.313 95.298 -1.237 ooo 

   DL 5% 0.28 

   DL1% 0.36 

   DL0.1% 0.46 

 

Conclusions 

 

From this study we may conclude the following:  

1.On the salt concentrations variants (V1&V2) 

chlorophyll content decreased with the increase of salt 

concentration. The results are in accordance with 

results reported by other researchers (4). 

2.After treatment with 400 mM NaCl solution, Buzau 

50, Pontica, Kristinica, Maratonus, Buzau 1600 and 

Buzau 22 registered the highest chlorophyll content 

values. 

3.Three genotypes showed a high stability regarding 

chlorophyll content decrease: Viorica, Buzau 50 and 

Vidra 533. 

4.The most drastic decrease in chlorophyll content after 

salt treatment was noticed in Buzau 1600. 
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