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Abstract 
High salinity stress is the most environmental stress which impairs crop 

production. Understanding the mechanism of stress tolerance is important 

for crop improvement. In order to determine the physiological criteria of 

early selection of salt tolerance corn cultivars, effects of various doses of 

NaCl on physiological behaviors of shoot and root systems of two 

different corn cultivars (white and red) were evaluated. Plants were 

submitted to four levels of NaCl (0, 50, 75 and 100 mmol).Growth 



reduction (shoot and root length, fresh and dry weights) is recorded as a 

mean morphological effect of high doses of NaCl which in turn due to 

many biochemical mechanisms of the plants. Accumulations of total 

soluble carbohydrates and total soluble proteins as well as total free 

amino acids were markedly increased in shoot and root systems of the 

two corn stressed cultivars. Furthermore, a significant accumulation in 

sodium ions was observed in the red corn shoots and roots exposed to 

different salinity levels as being compared to those of the white cultivar. 

However the levels of the other estimated ions (potassium, calcium and 

phosphorus) were markedly declined through the experimental period.  

Proline and glycine betaine seems to be not involved in salt tolerance of 

these plants. These results indicated that the red cultivar is more salt 

tolerant than the white cultivar. 

 

Key words: salt stress- corn-  morphology- carbohydrates- mineral  ions-

proline- glycine betaine. 

 

 

 

 

 

 

 
 

Summary 
 

The objective of this study to throw the light on the mechanisms of 

different cultivars of corn (zea mays) one of the two cultivars is white and 

the other one is red. In salt tolerance which cases ionic imbalance and 

impaired the physiological metabolic processes inside the plant thereby 

the growth rate decline and the productivity decrease or induce plant 

death. 

Environmental Stresses including drought and salinity are currently the 

major problem that reduces crop yields worldwide.  Salinity in particular 

is the most widespread problem, affecting approximately 20% of the 

world's cultivated land and nearly half of the area under irrigation. Salt 

stress can directly or indirectly affect the physiological status of plants by 

disturbing their metabolisms, growth, development and productivity.  

Two experiments have been conducted in the present investigation. The 

first was a preliminary one to study the effects of various concentrations 



of NaCl(50 , 75 , 100 mmole ) on two white corn (white and red grains) 

cultivars differing in their sensitivity to salt stress in absence and 

presence of  10 mmol calcium chloride.  The other one was carried out to 

assess the mechanisms of salt tolerance in the two cultivars. The results 

of the first investigation showed that there are no significance changes in 

the growth parameters in terms of shoot and root length as well as the 

fresh and dry weights between the tow corn cultivars grown under 

different concentrations of salt in the presence or absence of calcium 

chloride. So the physiological changes measured in corn plants grown 

under salt stress only to measure the mechanism of salt tolerance in the 

two cultivars of corn plants.  

The main results could be briefly summarized as follow: 

1-the relatively high concentration of sodium chloride signifantly 

decreased most of the morphological characters of shoot and root systems 

of the two corn cultivars throughout the experimental period while the 

lowest concentration of sodium chloride (50 mmole) markedly increased 

the growth parameters of the treated plants compared of those of the 

control. 

 

2-the various levels of NaCl markedly decreased chlorophyll a,b 

carotenoids and subsequently the total pigments of corn leaves except the 

low concentration however a reverse trends were obtained in case of the 

lowest concentration of NaCl compared with those of the control. 

 

3-the total soluble sugar (reducing and no reducing ) significantly 

increased in the stressed plant of the two corn cultivars the magnitude of 

increase was more pronounced in the plants exposed to the high level of 

sodium chloride after ten days from the beginning of the experiment at 

the same time the accumulation of starch decreased. 

4-The accumulation of total soluble protein as well as the total free 

Amino acid significantly increased however the levels of protein and 

glycine betaine non significantly decreased in the two corn cultivars 

throughout the experimental period . The decline in prolin and glycine 

betaine was greater in the white cultivar exposed to the high levels of 

sodium chloride. 

5-the various concentration of NaCl induced significantly the 

accumulation of Na⁺ in the root and shoot systems of the two cultivars . 

the greatest levels of sodium ions concentration was measured in the root 

systems exposed  the high levels of sodium chloride mean while the 



levels of potassium calcium and phosphorus ions where markedly 

declined in the root and shoot systems of the two cultivars . The change 

in magnesium ions was not significant. 

 

In conclusion of this study it was observed that the red cultivar of corn 

seems to be more salt tolerant compared with the white cultivars. The 

sodium ion accumulation in the roots of this seedling as well as the total 

soluble sugar and the total soluble protein are considered as important 

mechanisms in salt tolerance of this seedling.    

 

 

 

 

 


