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Abstract       The objective of the present study was to evaluate the roots  
growth dynamics  as an early stage screening criterion for characterization of 
salt tolerance in wheat. The studied biological material consisted of four 
wheat varieties with different genetic and ecologic origin. Salt stress was 
induced by NaCl solutions, in different concentrations (150m, 200mM.). 
Determinations of roots growth were effectuate after a periods of 7/14/ and 21 
days from the induction of osmotic stress. Rooth growth was significantly 
reduced by , 200mM concentration.   
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Wheat is a major cereal crop in many parts of the 

world and it is commonly known as king of cereals. 

Salinity is one of the most serious factors limiting the 

productivity of agricultural crops, with adverse effects 

on germination, plant vigour and crop yield (7). 

Salinization affects many irrigated areas mainly due to 

the use of brackish water. Worldwide, more than 45 

million hectares of irrigated land have been damaged 

by salt, and 1.5 million hectares are taken out of 

production each year as a result of high salinity levels 

in the soil (7). High salinity affects plants in several 

ways: water stress, ion toxicity, nutritional disorders, 

oxidative stress, alteration of metabolic processes, 

membrane disorganization, reduction of cell division 

and expansion, genotoxicity (5, 8, 6,). Together, these 

effects reduce plant growth, development and survival. 

The osmotic effects of salinity stress can be observed 

immediately after salt application and are believed to 

continue for the duration of exposure, resulting in 

inhibited cell expansion and cell division, as well as 

stomatal closure (4, 6). During long-term exposure to 

salinity, plants experience ionic stress, which can lead 

to premature senescence of adult leaves, and thus a 

reduction in the photosynthetic area available to 

support continued growth (2). High salinity affects 

plants in two main ways: high concentrations of salts in 

the soil disturb the capacity of roots to extract water, 

and high concentrations of salts within the plant itself 

can be toxic, resulting in an inhibition of many 

physiological and biochemical processes such as 

nutrient uptake and assimilation (6, 8,7 ). Together, 

these effects reduce plant growth, development and 

survival. 

 

Material and Methods 
 

Four wheat genotypes were studied. Salt stress was 

induced by NaCl solutions in different concentrations 

(Vo- H2O, V1-150mM, V2-200mM). Determinations 

of roots growth were effectuate after a periods of 7/14/ 

and 21 days from the induction of osmotic stress. 

Experimental data were processed by statistical 

methods: the analysis of variance and t test 

(Ciulca,2006). The significant differences between the 

varieties are noted with symbols (*, 0).  

 

Results and Discussions 

 
The variance analysis for that indicator (tab.1) attested 

the fact that were real differences, distinctly significant 

between genotypes studied according that indicator. 

Environmental salt variants presented the highest 

influence on the variability of this character. 
The interaction between seedlings age and treatment 

with NaCl on growth roots of  studied genotypes were 

statistically assured. The significant differences among 

the studied genotypes in terms of the growth of roots 

shows that in the phenotypic manifestation of this 

indicator, it also acts an important genetic component.
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Table1 

Analysis of variance on the effect of varieties, seedlings age and NaCl on roots growth in wheat 

Source of variation SP GL S2 Test F 

Total 614.254 107   

Repetition 1.028 2   

Varieties 64.292 3 21.431 10.505** 

Varieties error 12.240 6 2.040  

Seedlings age 164.059 2 82.029 44.835** 

Varieties × seedlings age 14.211 6 2.368 1.295 

Error for seedlings` age 29.273 16 1.830  

NaCl 164.332 2 82.166 82.885** 

Varieties x NaCl 107.444 6 17.907 18.064** 

Seedlings age x NaCl 3.482 4 0.870 0.878 

Varieties x Seedlings age x NaCl 6.308 12 0.526 0.530 

Error NaCl 47.584 48 0.991  

 

In terms of this indicator, the varieties, included in the 

study, recorded values between 4,99 cm for Cubus and 

6.90 cm for Alex, with an amplitude of variation of 

1,91. It can be observed that the varieties have 

achieved very significant lower growth compared to 

control Alex. The reduction in root and shoot 

development may be due to toxic effects of the higher 

level of NaCl concentration as well as unbalanced 

nutrient uptake by the seedlings. High level of salinity 

may have also inhibit the root and shoot elongation due 

to slowing down the water uptake for overall osmotic 

adjustments of the plant body under high salt stress 

condition (Datta 2009). 

 

 

Table 2 

The effect of wheat varieties on root growth (cm) 

Genotypes 

Average 

(cm) 

Relative 

value % Difference Signification. 

Cerere-Alex 5.413 6.909 78.346 -1.496 oo 

Esperia-Alex 5.085 6.909 73.602 -1.824 oo 

Cubus-Alex 4.993 6.909 72.275 -1.915 oo 

Esperia-Cerere 5.085 5.413 93.944 -0.328  

Cubus-Cerere 4.993 5.413 92.251 -0.419  

Cubus -Esperia 4.993 5.085 98.197 -0.092  

LSD 5% = 0.952, LSD 1%=1.442, LSD 0.1%=2.317 
 
From the analysis of the obtained results (tab. 3) it is 

evidenced that the second and third period of 

determination provide an increase of roots growing 

significantly higher to the first period of determination 

in the studied genotypes. 

 

 

Table 3 

Experimental results regarding  the effect of seedlings age on root growth  in wheat 

Sedlings
 
age Average 

(cm) 

Relative 

Value % 

Difference Signification 

14 day-7day 6.214 3.880 160.148 2.334 *** 

21 day-7 day 6.706 3.880 172.820 2.825 *** 

21 day-14 day 6.706 6.214 107.912 0.492  

LSD 5% = 0.676, LSD 1%= 0.931,LSD 0.1%=1.282 
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Having regard to the analysis of the effect of culture 

medium on the growth of roots in wheat, we can 

observe a decrease in the growth on medium with  

NaCl (V2- 200mM), with an amplitude of variation of 

2,97. Salinity caused a significant  reduction on roots 

length.

 

 

Table 4 

The effect of NaCl concentration on the root growth in wheat 

NaCl solutions 

Average 

(cm) 

Relative Value 

% Difference Signification 

V1-V0  5.300 7.238 73.228 -1.938 ooo 

V2-V0 4.261 7.238 58.875 -2.977 ooo 

V2-V1 4.261 5.300 80.399 -1.039 ooo 

LSD 5% = 0.483, LSD 1%=  0.655, LSD 0.1%=0.875 

 

 
 

Fig. 1 Graphical representation of root growth (cm) of wheat 

 
Conclusions 

 
The roots lenght decreased proportional with osmotic 

presure. 

The highest increase of   roots was achieved  in Alex 

variety (6.90 cm) and the most affected by the salt 

concentration was variety Cubus (4,99 cm). Alex 

variety (6.90 cm) showed the highest values for this 

character, which are less influenced by the action of 

salt stress. Salinity caused a significant  reduction on 

roots length. 
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