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Abstract       Osmotic behavior to salt stress of 15 Romanian tomato varieties 
was followed in this study by quantifying proline accumulation in leaves. 

Proline content increased during salt stress treatment with 200mM 
and 400mM NaCl solution, and reached the highest value of 1.833 mg/g in 
Buzau 47, when this genotype was treated with the second variant of saline 
solution. The lowest value was achieved by Coralina variety during the same 
treatment (0.829 mg/g). Most of genotypes were statistically significant 
positive in terms of proline accumulation in both variants of treatments 
compared to control sample (Carisma). 
These results show the differences in salt tolerance between varieties of 
tomatoes from our country.   
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Due to various environmental factors, crop 

plants are usually under stress conditions at one growth 

stage or another. The plant species able to withstand 

such stresses have great economic importance (1). 

Although tomatoes are generally adapted to 

various climates, their growth and development is 

affected by various unfavorable environmental factors 

including salinity and drought. Accumulation of 

proline is one of the plant adaptations to salinity and 

water deficit (3, 4). Proline can be seen as a measure to 

determine the selection for tolerance to salt stress (5). 

Those genotypes which accumulate higher proline can 

be considered to be more tolerant to salt stress action. 

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 proline tests in tomato plants 

watered with distilled water as well as in tomato plants 

treated with salt. 

 

Material and Method 
  

15 Romanian tomato varieties, obtained from 

Romanian research institutes ICDLF Vidra and SCDL 

Buzau and grown in the greenhouse were investigated 

regarding the proline 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). 

For this purpose, leaves were harvested when 

the plant has reached the growth stage of 4-6 leaves. 

Proline content in leaves was determined by the 

method developed by Bates et al. in 1973 (2). Three 

readings were made on each leaf. The results were 

expressed in mg/g. 

Proline 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 
  

Proline content recorded at normal hydrated 

variant (V0) ranged from 0.648 mg/g at Darsirius 

variety and 1.094 mg/g at Viorica variety. Most 

genotypes recorded lower values compared to control. 

Statistically assured results were encountered in 

Coralina, Buzau 47, Buzau 1600, Kristinica, Darsirius 

and Maratonus genotypes, which are lower than the 

control. Viorica, Buzau 22, Pontica, and Vidra 533 

genotypes were observed with higher proline content, 

their results beeing very significant positive compared 

to the control sample (table no.1).
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Table 1 

Proline content in control plants (V0) 

Genotype 
Mean 

(mg/g) 

Relative 

value (%) 

Difference 

from control 
Significance 

CARISMA 0.743 100.000 0.000 Control 

CORALINA 0.728 97.862 -0.016 ooo 

VIORICA 1.094 147.118 0.350 *** 

BUZAU 47 0.650 87.433 -0.093 ooo 

BUZAU 50 0.749 100.755 0.006 - 

BUZAU 22 0.805 108.272 0.061 *** 

BUZAU 4 0.736 99.054 -0.007 - 

BUZAU 1600 0.696 93.576 -0.048 ooo 

KRISTINICA 0.722 97.115 -0.021 ooo 

PONTICA 1.039 139.757 0.296 *** 

VIPON 0.743 99.982 0.000 - 

VIDRA 533 0.907 121.930 0.163 *** 

DARSIRIUS 0.648 87.178 -0.095 ooo 

SIRIANA 0.736 99.054 -0.007 - 

MARATONUS 0.720 96.842 -0.023 ooo 

    DL5% 0.0075   

    DL1% 0.0101   

    DL0.1% 0.0134   

Table 2 

Proline content in salt-treated plants (V1) 

Genotype 
Mean 

(mg/g) 

Relative 

value (%) 

Difference 

from control 
Significance 

CARISMA 0.821 100 0 Control 

CORALINA 0.729 88.783 -0.092 ooo 

VIORICA 1.110 135.275 0.290 *** 

BUZAU 47 1.733 211.067 0.912 *** 

BUZAU 50 0.821 100.008 0.000 - 

BUZAU 22 0.762 92.830 -0.059 ooo 

BUZAU 4 1.144 139.305 0.323 *** 

BUZAU 1600 0.953 116.039 0.132 *** 

KRISTINICA 0.741 90.283 -0.080 ooo 

PONTICA 1.094 133.272 0.273 *** 

VIPON 0.851 103.709 0.030 *** 

VIDRA 533 0.853 103.857 0.032 *** 

DARSIRIUS 1.113 135.596 0.292 *** 

SIRIANA 1.140 138.919 0.319 *** 

MARATONUS 0.739 90.076 -0.081 ooo 

  DL5% 0.008  

  DL1% 0.011  

  DL0.1% 0.015  
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Regarding the determination of proline in 

tomato genotypes treated with NaCl, was found that 

proline accumulation in most genotypes from both 

variants of treatment (V1&V2) was very significantly 

higher compared to the control (table no.2&3).  

In V1 treatment variant, genotypes showed 

values of proline content ranging from 0.729 mg/g in 

Coralina and 1.733 mg/g in Buzau 47. Experimental 

results obtained from the genotypes Viorica, Buzau 47, 

Buzau 4, Buzau 1600, Pontica, Vipon, Vidra 533, 

Darsirius and Siriana showed very significant positive 

statistical assurance.  

At the variant treated with 400 mM NaCl, accumulated 

proline content ranged between 0.829 mg/g at Coralina 

and 1.833mg/g in Buzau 47. It was observed that free 

proline accumulation increased linearly with increasing 

salt concentration. Significance of differences was 

identical as in first variant of salt treatment.

 

 

Table 3 

Proline content in salt-treated plants (V2) 

 

Genotype 
Mean 

(mg/g) 

Relative 

value (%) 

Difference 

from control 
Significance 

CARISMA 0.921 100 0 Control 

CORALINA 0.829 90.001 -0.092 ooo 

VIORICA 1.210 131.444 0.290 *** 

BUZAU 47 1.833 199.006 0.912 *** 

BUZAU 50 0.921 100.007 0.000 - 

BUZAU 22 0.862 93.608 -0.059 ooo 

BUZAU 4 1.244 135.037 0.323 *** 

BUZAU 1600 1.053 114.297 0.132 *** 

KRISTINICA 0.841 91.338 -0.080 ooo 

PONTICA 1.194 129.659 0.273 *** 

VIPON 0.951 103.306 0.030 *** 

VIDRA 533 0.953 103.438 0.032 *** 

DARSIRIUS 1.213 131.731 0.292 *** 

SIRIANA 1.248 135.561 0.327 *** 

MARATONUS 0.845 91.725 -0.076 ooo 

   DL5% 0.0067  

   DL1% 0.0090  

   DL0.1% 0.0120  

 

Graphic representation of proline content 

emphasize the high proline value in Buzau 47. High 

levels of proline during salt stress can be seen also in 

Viorica, Buzau 4, Pontica, Darsirius and Siriana. 

Graphic representation of proline content and 

effect of salt concentration on tomato genotypes can be 

seen in Table no.4 and respectively Fig. no. 1.

  

Table 4 

Effect of salt concentration on tomato genotypes studied 

 

Saline 

solutions 
Mean 

Relative 

value (%) 
Difference Significance 

V1- V0 0.974-0.781 124.711 0.193 *** 

V2- V0 1.074-0.781 137.516 0.293 *** 

V2- V1 1.074-0.974 110.266 0.1 *** 

   DL 5% 0.020 

   DL1% 0.027 

   DL0.1% 0.035 
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Fig. 1 Graphic representation of proline content in tomato genotypes 

 

Conclusions 

 

From this results we can conclude that on the 

salt concentrations variants (V1&V2) proline content 

increased proportionally to the dose applied. The 

results are in accordance with results reported by other 

researchers (6).  

Buzau 47 was observed with the highest 

accumulation of proline in both variants of treatment 

and can for this reason be considered a genotype more 

tolerant to salt stress than other genotypes evaluated in 

this study. 

High levels of proline content during salt 

stress was noticed also in Viorica, Buzau 4, Pontica, 

Darsirius and Siriana. 

Coralina was shown to be the most sensitive 

regarding salt tolerance. 
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