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ABSTRACT 
The use of treatments such as nanofertilizers and hormones in soilless culture are important factors influencing the 
quantity and quality of horticultural products. In order to investigate the interaction of nanopotassium (0, 1, 2 and 3 

g/l) and sodium nitroprusside (0, 200, 400 and 600 μ mol/l) on strawberry fruit (cv. Camarosa) under 
hydroponic culture system, a factorially experiment based on completely randomized design was carried out. The 
results showed that all morphological characteristics including fruit number, fruit length and diameter and fruit 
weight were statistically significantly different from control samples. The highest number, length and weight of fruit 
were observed in the treatment of 400 μmol/l sodium nitroprusside and 1 g/l of nanopotassium. The results showed 
that all phytochemical properties and antioxidant and enzymatic activities were statistically significantly different 
from control at 1% level of probability. The highest amount of total phenol was observed in the combined treatment 
(2 g/l nanopotassium and 400 μmol/l sodium nitroprusside) and the highest PAL enzyme activity was related to the 
combined treatment (3 g/l nanopotassium and 600 μmol/l sodium nitroprusside). In general, the results of the present 
study showed that the treatment of nanopotassium and sodium nitroprusside can increase the quantity and quality of 
strawberry fruit and increase its marketability significantly. 
 
Keywords: Nano fertilizer, PAL enzayme, quasi-hormones, spray, total phenol content.  
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Table 1. Macro and micro elements used in soilless cultivation system. 

No Names of salts  Amount (g) Formula 

 Macro elements 

1 Calcium nitrate  250  Ca(NO3)2  
2 Mono-potassium phosphate  70  KH2PO4  

3 Potassium sulfate  150  K2SO4  

4 Magnesium sulfate  135  MgSO4  
5 Ammonium molybdenum  1.25  NH4(6Mo7O24)  

 Micro elements 

6 Boric acid  14.3  H3BO3  

7 Manganese sulfate  25  MnSO₄  
8 Zinc sulfate  1.5  ZnSO₄  
9 Copper sulfate  1.5  CuSO₄  
10 Iron  12.5  Fe+2  
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Figure 1. Mean comparison interaction effect of sodium-nitroprusside and nano-potassium on A) number of fruit B) 

Fruit length C) Fruit width D) fruit weight of strawberry fruit (SNP, NP and control symbols abbreviate the words 

sodium-nitroprusside, nano-potassium and control, respectively). 
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Figure 2. Mean comparison interaction effect of sodium-nitroprusside and nano-potassium on A) pH B) total dsoluble 

soils of strawberry fruit (SNP, NP and Control symbols abbreviate the words sodium-nitroprusside, nano-potassium 

and control, respectively). 
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Figure 3. Mean comparison interaction effect of sodium-nitroprusside and nano-potassium on A) total phenol cantent B) 

total flavonoid content  C) total anthocyanin content D) ascorbic acid of strawberry fruit (SNP, NP and control symbols 

abbreviate the words sodium-nitroprusside, nano-potassium and control, respectively). 
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Figure 4. Mean comparison interaction effect of sodium-nitroprusside and nano-potassium on A) antioxidant activity 

B) IC50 C) PAL enzyme activity D) GPX enzyme activity of strawberry fruit (means with the same letters are not 

significantly different at the %1 level based of dancan test), and the SNP, NP and Control symbols abbreviate the 

words sodium-nitroprusside, nano-potassium and control, respectively. 
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Figure 5. Mean comparison interaction effect of sodium-nitroprusside and nano-potassium on potassium of 

strawberry fruit (SNP, NP and control symbols abbreviate the words sodium-nitroprusside, nano-potassium and 

control, respectively). 
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