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ABSTRACT: salinity can improve soil structure but it can also negatively affect plant growth and crop 
yields. Salinity becomes a problem when enough salts accumulate in the root zone to negatively affect 
plant growth. Excess salts in the root zone hinder plant roots from withdrawing water from surrounding 
soil. This lowers the amount of water available to the plant, regardless of the amount of water actually in 
the root zone.To find out  effects   of salicylic acid  and silica  on the dry weight ,fresh weight ,height and 
proline  in the plant radish under salinity was conducted a research in greenhouse of Islamic Azad 
University of Damghan .First 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). 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  .In the end  ,analysis of variance indicated significant differences by  salicylic acid  and  
silica on Dry weight, of  radish (shoot and root) in the all levels .The interaction between the salicylic acid 
concentrations and  silica  did not give significant differences in these parameters.  The highest treatments 
in Dry weight of plants  (shoot and root  ) were  1.5 Mm/L and 3 Mm/L by salicylic acid and silica 
respectively. Also analysis of variance did not show  significant differences(except effects of silica on root 
fresh weight ) by  salicylic acid  and  silica on fresh weight  of  radish (shoot and root).  The interaction 
between the salicylic acid and    silica  concentrations did not give significant differences in this parameter.  
Analysis of variance  showed  significant differences  by  salicylic acid  and  silica on root proline   of  radish 
in the all levels  compared with control . The interaction between the salicylic acid and  silica  
concentrations did not give significant differences in this parameter. Analysis of variance  did not show  
significant differences  by  salicylic acid  and  silica and interaction  on shoot proline of radish in the all 
levels compared with control. Analysis of variance  did not show  significant differences  by  salicylic acid  
and  silica and their interaction  on height  of radish(shoot and root) in the all levels compared with control. 
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INTRODUCTION 
 

 Saline irrigation water contains dissolved substances known as salts. In much of the arid and semi-arid , most 
of the salts present in irrigation water are chlorides, sulfates, carbonates, and bicarbonates of calcium magnesium, 
sodium, and potassium. While salinity can improve soil structure, it can also negatively affect plant growth and crop 
yields. Salinity becomes a problem when enough salts accumulate in the root zone to negatively affect plant growth. 
Excess salts in the root zone hinder plant roots from withdrawing water from surrounding soil. This lowers the amount 
of water available to the plant, regardless of the amount of water actually in the root zone. For example, when plant 
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growth is compared in two identical soils with the same moisture levels, one soil receiving salty water and the other 
receiving salt-free water, plants are able to use more water from the soil receiving salt-free water. Although the water 
is not held tighter to the soil in saline environments, the presence of salt in the water causes plants to exert more 
energy extracting water from the soil. The main point is that excess salinity in soil water can decrease plant available 
water and cause plant stress. Some researches mentioned that there is relationship between the salicylic acid and 
the tolerance of salt stress in plants (Feng Ma, Jian; Yamaji, Naoki, 2006). 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.   (Khodary 2004, Miranda, Stephen R.; Barker, Bruce. 2009)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 (Larqué–Saavedra A .1979, Kumer .,1999).Some plants 
can take up silica in the soil, whereupon it is 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. The aim of this survey is to study the effect of the treatment of salicylic 
acid and silica under the condition of salt stress on features of plant  as responses to salicylic acid and silica in under 
salinity. 
 

MATERIALS AND METHODS 
 

 This research was performed in the laboratory of   Islamic Azad University of Damghan.The 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. After the final day of testing  were analyzed 
dry and fresh weight , height , proline (  shoot and root )  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 Dry weight, of  radish (shoot 
and root) in the all levels by compared with control (Table 1). The interaction between the salicylic acid concentrations 
and kinds of  silica  did not give significant differences in this parameters.  Comparison of Duncan test on effects of 
salicylic acid and silica  treatments on  Dry weight of radish ( shoot and root) were showed (Fig 1 to 4).The highest 
treatments in Dry weight of plants  (shoot and root  ) were  1.5 Mm/L and 3 Mm/L by salicylic acid and silica 
respectively. . Analysis of variance did not show  significant differences(except effects of silica on root fresh weight ) 
by  salicylic acid  and  silica on fresh weight  of  radish (shoot and root) in the all levels  compared with control (Table 
1).  The interaction between the salicylic acid and    silica  concentrations did not give significant differences in this 
parameter. Comparison of Duncan test on effects of salicylic acid and silica  treatments on  fresh weight of radish ( 
shoot and root) were showed (Fig 5 to 8).Analysis of variance  show  significant differences  by  salicylic acid  and  
silica on root proline   of  radish in the all levels  compared with control (Table 1).  The interaction between the salicylic 
acid and  silica  concentrations did not give significant differences in this parameter. Analysis of variance  did not 
show  significant differences  by  salicylic acid  and  silica and interaction  on shoot proline of radish in the all levels 
compared with control (Table 1).Comparison of Duncan test on effects of salicylic acid and silica  treatments on  root 
and shoot proline  of radish  were showed (Fig 9 to 12).Analysis of variance  did not show  significant differences  by  
salicylic acid  and  silica and interaction  on height  of radish(shoot and root) in the all levels compared with control 
(Table 1).Comparison of Duncan test on effects of salicylic acid and silica  treatments on  root and shoot proline  of 
radish  were showed (Fig 13 to 16). 
The  salicylic acid as a   hormone is increased  the   plants growth. The use of silica increases   fertility of soil by   
effects on the population of soil micro-organisms. Increasing the beneficial soil organisms enhance soil fertility and 
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effects of the symbiosis between plants and micro-organisms (Eraslan ., 2008). 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). Researches show that the useage of a silica compounds and salicylic 
acid enhanced growth and resistance of plants against salt stress (Snyder ., 1986). The studies showed SA   
increases the  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  show that the salinity not 
only decreases plant growth   but also increases chlorosis  and other toxicity symptoms (Tvallali ., 2008). Salicylic 
acid plays a important role in the regulation of physiological and biochemical processes during the entire lifespan of 
the plant. Salicylic acid is decreased also absorb of  cations such as sodium and chlorine, and increases  
concentrations nitrogen, potassium ,magnesium, iron, manganese and copper in plant stresses .( Gues    , 2007,  
0205). Analysis of variance and mean comparison of this experiment shows that using salicylic acid could increase 
plant tolerance to salt stress but it is significantly related to   dosage of application of salicylic acid. 
 Foliar application of SA affected (P ≤ 0.05) total dry weight and plant leaf area. In both varieties, plant height was 
lower in treated plants than in controls, although the difference was not significant. Total dry weight and leaf area 
were greater in 10–5 M treated plants than in 10−3 M treated plants and the controls.( Ali Ghasemzadeh  and Hawa 
Z. E. Jaafar ,2013).This investigation show the usefulness of SA in plant growth regulation. One of the more 
significant findings to emerge from this study is that application of SA can improve plant physiological efficiency, 
including  proline content of root  were enhanced in  plants treated with the  SA  and silica . 
 

Table 1. The ANOVA Table of salicylic acid and Silica and  the interaction on radish  growth and proline 
 

                          ANOVA Table 
Sources of Variation 
                                                                                       
                                                

MS 
Plant  properties 
DW(shoot)              DW(Root)               FW(shoot)            FW(Root)                  

silica                                           0.0134 **                           0.0571 **          0.0093ns                    12.31* 
Salicylic acid                             0.0229  **                           0.0434*             0.04 ns                      7.65ns 
silica * Salicylic acid                0.0038  ns                        0.0051 ns            0.0014ns                 0.841ns                                           

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

 
Table 2. The ANOVA Table of salicylic acid and Silica and  the interaction on radish  growth and proline 

 
                          ANOVA Table 
Sources of Variation 
                                                                                       
                                               

MS 
Plant  properties 
proline(shoot)       proline(Root)    height(shoot)       height(Root)                  

silica                                           43.12ns                           188.59 **         8.68ns                    0.8033ns 
Salicylic acid                             58.59ns                           96.27**            19.11 ns                   2.01ns 
silica * Salicylic acid                13.88 ns                        19.20 ns            7.47ns                      0.0917ns                                           

   
*: significant at %5,         **: significant at %1    , ns: not   significant 
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