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ABSTRACT: To find out  effects   of salicylic acid  and silica  on the nutrients absorption in the plant 
radishes under salinity was conducted a research in greenhouse of Islamic Azad University of Damghan, 
in 2013 .First seeds of radishes were sterilized with 0.1% sodium hypochlorite for 4 hours and rinsed 
repeatedly with distilled water. After sterilization, the seeds were planted in pots containing 4 kg amended 
soil. Seeds were irrigated after the planting with distilled water. After 3 weeks  salicylic acid and silica 
treatments were added to pots. Saline solution as irrigation water were prepared by adding sodium chloride 
(NaCl). Pots were maintained under controlled condition at temperature of 25 Celsius and relative humidity 
of 40% in greenhouse. In the end  were analyzed Fe and Mn of  shoot and root  parts  of plant  .The 
analysis of variance (ANOVA) was done using Duncan’s method. A factorial experiment in greenhouse 
was conducted in the base of Randomized Complete Design (RCD) with three replications. The study was 
designed as two factors , included 9 treatments with three replications  and the first factor was three Levels 
of silica (si) with three concentrations as following: Si0 =0 (control): (Si1)=1.5 .  : ( Si2) =3Mm  and  SA   
as following:   (SA0) = 0  Mm , (SA1 )= 0.5  Mm,the     (SA2)  = 1.5 Mm  . Analysis of variance indicated 
significant differences by  salicylic acid  and  silica on shoot and root absorption of nutrients by radish  in 
the all levels by compared with control (Table 3). The interaction between the salicylic acid concentrations 
and kind of  silica  gave significant differences in all of the study parameters (except Mn in silica and (silica 
* Salicylic acid) treatments of root). 
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INTRODUCTION 
 

 The salts reduce the ability of the plant to take up water. When salts in the soil solution inhibit water uptake by 
the roots, the effect is the same as drought stress. Alzubaidi (1989) showed that the irrigation water carried a lot of 
salts to the soil and increased the soil salinity that adds another problem for the plant tolerance to the salinity. Some 
researches mentioned that there is relationship between the salicylic acid and the tolerance of salt stress in plants 
(Dat ., 1998; lopez-Delgado, 1998). Salicylic acid induced  many  physiological processes in the plant , some 
processes were promoter and some others were inhibited (Raskin,1992). Different levels of acetyl salicylic acid 
appeared to function as antitranspirant in leaves of Phaseolus vulgaris, and inhibited  the opening of stomata in 
epidermal strips of Commelina communis (Larqué-Saavedra, 1979). Khodary (2004) used  different levels of salicylic 
acid in maize plants under stressed conditions,  he found that could be stimulated  their salt tolerance via accelerating 
their photosynthesis performance and carbohydrate metabolism , salicylic acid increased the protein contents inside 
the plant cells that  improve plant ability to tolerant the salt stress (Kumer .,1999). Similarly other study mentioned 
that salicylic acid increased the activity of Nitrate reductase in the presence of NO3- and also favored protection of 
the enzyme against Protenase, trypsin (Rane ., 1995).Some plants can take up silica in the soil, whereupon it is 
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deposited within different intracellular and extracellular structures of the plant. In plants, silicon strengthens cell walls, 
improving plant strength, health, and productivity. Other benefits of silicon to plants include improved drought and 
frost resistance, decreased lodging potential and boosting the plant's natural pest and disease fighting 
systems.Silicon has also been shown to improve plant vigor and physiology by improving root mass and density, and 
increasing above ground plant biomass and crop yields. Although not considered an essential element for plant 
growth and development (except for specific plant species - sugarcane and members of the horsetail family), silicon 
is considered a beneficial element in many countries throughout the world  due to its many benefits to numerous 
plant species when under abiotic or biotic stresses.  The aim of present study was to evaluate nutrients absorption   
as responses to salicylic acid and silica in pistachio under salinity. 
 

MATERIALS AND METHODS 
 

 The study was conducted at the research greenhouse of Islamic Azad University of Damghan, in 2013 .First 
seeds of radishes were sterilized with 0.1% sodium hypochlorite for 4 hours and rinsed repeatedly with distilled water. 
After sterilization, the seeds were planted in pots containing 4 kg amended soil. Seeds were irrigated after the planting 
with distilled water. After 3 weeks  salicylic acid and silica treatments were added to pots. Saline solution as irrigation 
water were prepared by adding sodium chloride (NaCl). Plots were maintained under controlled condition at 
temperature of 25 Celsius and relative humidity of 40% in greenhouse. In the end  were analyzed Fe and Mn of  
shoot and root  parts  of plant  . 
 The analysis of variance (ANOVA) was done using Duncan’s method. The treatment and experimental design: 
A factorial experiment in greenhouse was conducted in the base of Randomized Complete Design (RCD) with three 
replications. The study was designed as two factors , included 9 treatments with three replications  and the first factor 
was three Levels of silica (si) with three concentrations as following: Si0 =0 (control): (Si1)=1.5 .  : ( Si2) =3Mm  and  
SA   as following:   (SA0) = 0  Mm , (SA1 )= 0.5  Mm,the     (SA2)  = 1.5 Mm   
 

RESULTS AND DISCUSSION 
 

 Analysis of variance indicated significant differences by  salicylic acid  and  silica on shoot and root absorption 
of nutrients by radish  in the all levels by compared with control (Table 3). The interaction between the salicylic acid 
concentrations and kind of  silica  gave significant differences in all of the study parameters (except Mn in silica and 
silica * Salicylic acid treatments on root). The ANOVA Table of salicylic acid and Silica and  the interaction on radishes 
was showed in table 1. 
 Comparison of Duncan test on effect of salicylic acid and silica  treatments on  Fe and Mn  of the shoots and 
roots of radish  were showed (Fig 1 to 8).The highest treatments in Fe and Mn of plants  were  1.5 Mm/L and 3 Mm/L 
by salicylic acid and silica respectively. 
 Salt stress has been reported to cause an inhibition of growth and development, reduction in photosynthesis, 
respiration and protein synthesis in sensitive species (Boyer, 1982; Pal ., 2004). Studies show that the use of a silica 
compounds and salicylic acid enhanced growth and resistance of plants against salt stress (Snyder ., 1986). The 
researchers showed SA   increases the antioxidant protective system thus enhance Salinity tolerance in plants (Wang 
., 2006). Exposure to salt may affect plant metabolism by an osmotic effect, causing a water deficit, or by a specific 
ion effect (depends on the types of salt and species), causing excessive ion accumulation. The reduction in plant 
tissues, as well as visible-injury observations suggests that the salinity not only decreases plant growth   but also 
increases chlorosis, defoliation and other toxicity symptoms (Tvallali ., 2008). 
 The use of salicylic acid as a plant hormone is increased  the resistance of plants to drought and salinity stress. 
The use of silica increases  soil fertility by beneficial effects on the population of soil micro-organisms. Increasing the 
beneficial soil organisms enhance soil fertility and effects of the symbiosis between plants and micro-organisms 
(Eraslan ., 2008). SA plays a crucial role in the regulation of physiological and biochemical processes during the 
entire lifespan of the plant. The discovery of its targets and the understanding of its molecular modes of action in 
physiological processes could help in the dissection of the complex SA signalling network, confirming its important 
role in both plant health and disease. Here, the evidence that supports the role of SA during plant growth and 
development is reviewed by comparing experiments performed by exogenous application of SA with analysis of 
genotypes affected by SA levels and/or perception.( Mariana Rivas-San Vicente and Javier Plasencia 2011).Salicylic 
acid is decreased,  cations such as sodium and chlorine, and increasing concentrations nitrogen, potassium 
,magnesium, iron, manganese and copper in plant stresses .( Gues    , 2007,  0205).Researchers showed that Silicon   
influence on elements concentration in plants  in particular the compartmentation of zinc, boron, and manganese.( 
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H. Wiese, M. Nikolic,V. Römheld 2007). The use of silicon resulted in an increase in phosphorus, calcium, 
magnesium, silicon and carbohydrate contents of rice plants(A. Islam, R. C. Saha 1969). 
 

Table 1. The ANOVA Table of salicylic acid and Silica and  the interaction on radishes  adsorption 
 

                          ANOVA Table 

Sources of Variation 
                                                                                       
                                                

MS 
Plant  properties 
Fe(shoot)                  Fe(Root)               Mn(shoot)                 Mn(Root)                  

silica                                           0.0309 **                           0.2541  **          0.0093**                    0.0002ns 

Salicylic acid                             0.027  **                           0.1099   **           0.04  **                    0.001** 

silica * Salicylic acid               0.0049 **                         0.0087 *              0.0014 *                   0.00009ns                                           

 
FW: Fresh weight, DW: Dry weight,    *: significant at %5,         **: significant at %1    , ns: not   significant  
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