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ABSTRACT 
 

This study was conducted to evaluate the leaf response of maize to high salt – stress conditions and supplements of 

salicylates. Sodium chloride salinity (50mM) distinctly diminished the nitrate content, and nitrate reductase, being a substrate 
induced enzyme behaved similarly. Supplements of salicylates (salicylic acid, acetyl salicylic acid and methyl salicylates 

partially alleviated the depressive effects of salinity on the two assayed parameters. 

 

INTRODUCTION 

 
Salinity is one of the limiting environmental 

factors for soil fertility and plant production (Khan and 

Panda, 2008). It is estimated that about one third of 

world's cultivated land is affected by salinity (Kaya et 

al., 2002). Basic cause of salinity–induced effects on 

growth and development of plants is accumulation of 

ions in soil solution and ultimately in plant cells. These 

ions rise to toxic levels and impose an additional stress 

on physiological and biochemical processes. Therefore, 

the development of methods and strategies to ameliorate 

deleterious effects of salt stress on plants has received 

considerable attention in the past few years. 

Salicylic acid which is a secondary plant product 

plays vital roles in the growth of plants. It is a potent 

signaling molecule in plants and is involved in inducing 

response to biotic and abiotic stresses (Kaur et al., 

2009). Ray et al., (1986) claimed that salicylic acid and 

similar phenolic compounds provide resistance against 

different stress factors. These observations on the 

ameliorative effect of salicylic acid in plants growing 

under severe stress conditions might qualify salicylic 

acid as a new plant growth regulator (Hayat and Ahmed, 

2007). 

The objective of this work focuses on the effect 

of foliar application of salicylic acid and its derivatives 

on nitrate uptake and reduction in Zea mays seedlings 

grown under salt stress. 

 

MATERIALS AND METHODS 
 

Plant culture: 

Grains of Zea mays L.var. Mugtama 45 obtained 

from the Faculty of Agriculture, University of 

Khartoum were first disinfected with 0.5% sodium 

hypochlorite solution for 5 min. and then washed 

several times with distilled water and germinated in pots 

under greenhouse conditions. The pots contained sand 

and clay (1:1), and watered daily. After three weeks, the 

pots were divided into 5 sets as follows: 

1- Controls. 

2- Salinized with 50mM NaCl. 

3- Salinized with 50mM NaCl + 5mM Salicylic Acid 

(ASA). 

4- Salinized with 50mM NaCl + 5mM Methyl Salicylate 

(MS). 

The salinity solutions (50mM NaCl) were 

irrigated in the rooting medium, whereas the salicylates 

were foliar applied. Five days later, leaves of all 

treatments were assayed for nitrate content and nitrate 

reductase activity. 

Nitrate assay: 

Dried samples were ground, and the powder 

further dried at 70ºC. One hundred mg of powder were 

mixed with 10ml distilled water for 1 h at 45ºC, and 

then centrifuged (5000 rpm) for 5 min. The supernatant 

was used for nitrate determination by the salicylic acid 

method (Cataldo, et al., 1975). To 0.2ml of extract 

0.8ml of the salicylic acid reagent (5% in conc. H2SO4) 

were added and the mixture left to cool. Then,19ml of 

2N NaOH solution were added, and the nitrate content 

was measured spectrophotometrically at 410nm, and 

concentrations were derived from a standard curve. 

Assay of nitrate reductase:  

In vivo nitrate reductase was assayed as outlined 

by Radin (1978). One g of fresh material was 

thoroughly washed and incubated for 1 h in 10ml 

potassium phosphate buffer (pH 7.5) containing few 

drops of 1% 1- propanol as wetting agent. Prior to 

assay, the buffer solution was purged with N2 gas for 

30min to remove oxygen. Nitrite was quantitatively 

released into the medium, and it was determined by 

combining 1ml dilute sample with 1ml sulfanilamide 

(1% in 1.5 M HCl) and 1ml naphthylethlene diamine 

hydrochloride (0.02%). After 15 min, absorbance was 

read at 540nm in a spectrophotometer, and nitrite 

concentrations (representing nitrate reductase activity) 

were calculated from a standard curve. 

 

RESULTS AND DISCUSSION  

  

Nitrate content (Fig. 1) and nitrate 

reductaseactivity (Fig. 2) were obviously diminished by 

salinity treatments. Foliar application of salicylic acid 

and its derivatives partially alleviated the depressive 

effects of salinity on the two parameters. These findings 

are consistent with Fariduddin et al., (2003) who 

observed increase of nitratereductase activity, net 

photosynthetic rate, carboxylation efficiency and seed 

yield due to low concentrations of salicylic acid in 

Brassica juncea. Khan et al., (2003) found that spraying 

low concentrations of salicylic acid and acetyl salicylic 

acid on the leaves led to an increase in the overall 

photosynthetic yield of soybean and corn. 
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Many other reports have shown that salicylic acid 

and its derivatives can positively encounter the 

deleterious effects of plants grown under salt stress. 

Salicylic acid controls salinity tolerance in wheat 

(Shakirova and Benzrakova, 1997), osmotic stress in 

wheat (Singh and Usha, 2003), mineral nutrition and 

oxidative stress in maize (Gunes et al., 2007), nitrate 

uptake and reduction in Phaseolus vulgaris (Wasfi, 

2014). 

Salicylic acid which belongs to a group of plant 

phenolics is widely distributed in plants, and is now 

considered as a hormone – like substance which plays 

an important role in the regulation of plant growth and 

development (Raskin, 1992). Salicylic acid has been 

reputed to cause a multitude of effects on the 

morphology and physiology of plants (Pancheva et al., 

1996), and to induce a protective mechanism enhancing 

resistance to biotic and abiotic stresses (Lopez-Delgado 

et al., 1998). 

Results obtained in this study showed that 

salicylic acid and its derivatives could protect Zea mays 

seedlings from the detrimental effects of salt stress by 

improving the two tested key parameters. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



J. Plant Production,  Mansoura Univ., Vol. 7 (8), August, 2016 

 913 

REFERENCES 
 
Cataldo, D.A.; Haroon, M.; Schrader, L.E. and Young, 

V.W. (1975). Rapid colorimetric determination 

of nitrate in plant tissues by nitration of salicylic 
acid. Commun. Soil Sci. and Plant Analysis 6: 

71-82. 

Fariduddin, Q.; Hayat, S.; and Ahmed, A. (2003). 
Salicylic acid influences net photosynthetic rate, 

carboxylation efficiency, nitrate reductase 

activity and seed yield in Brassica juncea. 
Photosynethetica. 41: 281-284. 

Gunes, A.; Inal, A.; Alpaslan, M.; Eraslan, F.; Bayci, 

E.G.; and Cicek, N. (2007). Salicylic acid 
induced changes on some physiological 

parameters symptomatic for oxidative stress and 

mineral nutrition in maize (Zea mays L.) grown 
under salinity J. Plant Physiol. 146: 728-736. 

Hayat, S.; and Ahmed, A. (2007). Salicylic acid: A 

Plant Hormone. Springer, U.K. 
Kaur, P.; Ghai, N. and Sangha, M.K. (2009). Induction 

of thermo-tolerance through heat acclimation and 

salicylic acid in Brassica species. Afr. J. 
Biotechnol. 8: 619-625. 

Kaya, C.; Kirnak, H.; Higgs, D.; and Saltati, K. (2002). 

Supplementary calcium enhances plant growth 
and fruit yield in strawberry cultivars grown 

under high NaCl salinity. Scientia Horticulturae. 

26: 807-820. 
Khan, M.H.; and Panda, S.K. (2008). Alterations in root 

lipid peroxidation and antioxidative responses in 

two rice cultivars under NaCl salinity stress. Acta 
Physiol. Plant. 30: 81-89. 

Khan, W.; Prithiviraj, B.; and Smith, D.L. (2003). 

Photosynthetic responses of corn and soybean to 
foliar application of salicylates. J. Plant Physiol. 

160: 485-492. 

Lopez-Delgado, H.; Dat, J.F.; Foyer, H. and Scott, I.M. 
(1998). Induction of thermo-tolerance in potato 

micro plants by acetyl salicylic acid. J. Expt. Bot. 

49: 713-720. 
Pancheva, T.V.; Popova, L.P. and Uzumnova, A.N. 

(1996). Effect of salicylic acid on growth and 

photosynthesis in barley plants J. Plant Physiol. 
149: 57-63. 

Radin, J.W. (1978). In vivo assay of nitrate reductase in 

cotton leaf discs. Plant Physiol. 51: 332-336. 
Raskin, I. (1992). Role of salicylic acid in plants. Ann. 

Rev. Plant Physiol. Plant Mol. Biol. 43: 439-463. 

Ray, S.D.; Guruprasad, K.N. and Laloraya, M.M. 
(1986). Reversal of abscisic acid – inhibited 

betacyanin synthesis by phenolic compounds in 

Amaranthus caudatus seedlings. Physiol. Plant. 
58: 175-178. 

Shakirova, F.M. and Benzrokova, M.V. (1997). 

Induction of wheat resistance against 
environmental salinizalion by salicylic acid. Biol. 

Bull 24: 109-112. 

Singh, B. and Usha, K. (2003). Salicylic acid induced 
physiological and biochemical changes in wheat 

seedlings under water stress. Plant Growth Regul. 

39: 137-141. 
Wasfi, M.A. (2014). Ameliorative effects of salicylic 

acid on salt-stressed Phaseolus vulgaris L. 

seedlings. Sudan Journal of Science. Online 
2014-02-18. 

 

 

 حأثٍز السالٍسٍلاث على هحخوي واخخزال الٌخزاث فً بادراث الذرة الشاهٍت الٌاهٍه ححج ظزوف الولوحت

 إًصاف عبذالله جبزٌل هحوذ و هٍزغًٌ عبذالزحوي وصفً
 السوداى –جاهعت الخزطوم  –كلٍت العلوم  –باث قسن الٌ

 

أجزٌث ىذه الذراسة لحقٍٍن اسحجابة أوراق الذرة الشاهٍة الناهٍو جحث ظزوف هلوحة عالٍة وجأثٍز رش السالٍسٍلات على الوجووع 
هلٍوولز أحذخ انخفاضاً واضحاً فً هححوي النحزات، وأنزٌن النحزات روكٍنز الذي ٌحفز جخلٍقو  05الخضزي. كلورٌذ الصودٌوم بحزكٍز 

اً  بواسطة النحزات انخفض ثٍٍل خفضث والغث جزئٍ كذلك. إضافة السالٍسٍلات )حوض السالٍسلٍك واسحٍل حوص السالٍلٍك وسالٍسٍلات الو
 الأثز الضار للولوحة على الوحغٍزٌن.

 
 
 

 


