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ABSTRACT 

Potato is one of the most important vegetable crops in Egypt, where it is grown either for domestic 
consumption or for export to foreign markets. High salinity of irrigation water is one of the most 
important obstacles to horizontal expansion in potato cultivation in Egypt. Therefore, the research 
focused on the study of mitigating the harmful effects of irrigation water salinity on potato crop by 
spraying growing potato plants with potassium silicate solution. Two field experiments were conducted 
at Soil Salinity Laboratory Research, Alexandria Governorate, Egypt during the summer seasons of 
2017 and 2018. Four levels of saline irrigation water were applied (625, 2000, 4000 and 6000 ppm). 
The growing potato plants were foliar sprayed with potassium silicate solution at a constant rate (10 
cm3/L) as follows: without spraying (sprayed with distilled water), spraying once 50 days after planning, 
spraying twice at 50 and 70 days after planting and spraying three times at 50, 70 and 90 days after 
planting. The gained results revealed that increasing irrigation water salinity concentration from 625 
ppm up to 6000 ppm negatively affected majority of plants vegetative growth characters, potato tubers 
yield/feddan (ton), its component parameters and potato tubers′ quality during the two seasons. The 
results followed the same approach with respect to leaf and tubers content of elements (nitrogen, 
phosphorus and potassium), whereas silicon element content was not affected by different water salinity 
concentrations. Spraying potato plants with potassium silicate solution significantly gave positive 
results on characteristics of plant height (cm), foliage fresh weight (g) compared to non-spraying, while 
number of branches/plant was not affected by spraying. The results showed that increasing number of 
spraying with potassium silicate from one to three times significantly promote vegetative growth by 
improving plant height (cm) and foliage fresh weight/plant (g). The results of the two seasons showed 
that spraying potato plants with potassium silicate solution significantly improved total tubers 
yield/feddan (ton) compared to non-spraying treatment. Increasing number of spraying to three times 
with potassium silicate solution significantly stimulated total tubers yield/feddan (ton), average tuber 
weight (g), marketable tuber number and yield per plant percentages over the two seasons. Spraying 
potato plants with potassium silicate solution had significant positive effects on both tubers′ quality 
characteristics (dry matter, total sugars and starch percentages) and estimated element concentrations 
(N, K and Si) in leaves and tubers. In briefly, it is recommended under the circumstances of this study 
to spray growing potato plants three times with potassium silicate solution (10 cm3/L) to reduce the 
harmful effects of irrigation water salinity on potato tuber yield and tubers′ quality characteristics. 
  
Keywords: potato, potassium silicate, foliar spraying, irrigation water salinity and salt stress 
 
Introduction 

Potato plants are sensitive to the salinity of irrigation water or soil. With the lack of water 
resources in most parts of the world, many countries have turned to the use of water saline with the 
introduction of treatments to mitigate the harmful effects of salinity on the productivity and quality of 
different crops. In this respect, Rhoades et al. (1992) emphasized that using saline irrigation water for 
crop production are required and management practices to control salinity. 

Salinity is one of the most important stress situations and is also one of the most environmental 
problems affecting the growth and productivity of different crops. Salinity problem in addition to 
drought stress are the most serious environmental problems in the agricultural field (Lopez et al., 2002). 
The negative impact of salinity is increasing dramatically in the arid and semi-arid regions of the world 
where the majority of developing countries are located (Khan et al., 1999). Salinity not only causes 



Middle East J. Appl. Sci., 9(3): 804-819, 2019 
ISSN 2077-4613 

805 

differences between average productivity and potential productivity, but also causes a decline in yield 
from year to year. It directly affects plant growth through its interaction with metabolic rates and 
pathways in plants (Rahimi et al., 2012). 

Potassium silicate is a source of both potassium and highly soluble silicon. It is used in 
agricultural production primarily as a modification of silica, in addition to providing small amounts of 
potassium ingredient to improve the quality of yield (Epstein, 1999 and Tarabih et al., 2014). Potassium 
silicate promoted the vegetative growth criteria, yield components and mineral nutrient concentrations 
such as nitrogen, phosphorus and potassium elements in potato crop (Salim et al., 2014). Potassium is 
very important for both the basic physiological functions of plants, such as the formation of sugars and 
starch, proteins synthesis, cell division, growth and fruit formation. It also improves fruit sizes, flavor 
and color (Abbas and Fares, 2008). Potassium is one of the main nutrients of the plant and plays a key 
role in a variety of physiological processes, such as photosynthesis, protein synthesis, and maintenance 
of the water situation within plant tissues (Marschner, 2012). Potassium also affects the synthesis, 
conversion and storage of carbohydrates as well as the quality of potato tubers (Ebert, 2009; Dkhil et 
al., 2011). Furthermore, potassium has been shown to enhance plant resistance to plant diseases, and 
potassium stress can increase the degree of crop damage due to bacterial and fungal diseases 
(Holzmueller et al., 2007). Silicon is a very important part of the earth’s crust and is the second most 
abundant element, consisting about 28 % of the earth’s crust (Sommer et al., 2006). Although Si is 
accumulated in many plants up to 10 % on dry weight basis, but it is not considered an essential element 
for normal plant growth and development (Hodson et al., 2005). Contrarily, Epstein and Bloom (2005) 
proposed that Si should be considered an essential element for plant growth. Silicon (Si) is an excellent 
factor for promoting plant growth, as it increases plant growth and stimulates productivity across crops. 
Moreover, its application enhanced plant biomass, height and productivity under varying stress 
conditions (Ahmed et al., 2007). Silicon is considered also a growth triggers by providing vigor and 
extensibility to plant cells. It gives strength to the endoderm of the mature basal cells and ameliorates 
the extensibility of apical cells of the roots; consequently silicon participates in assistance of a strong, 
extensive, and deep root regulation. However, it is recognized as a vital component that heightens the 
potential against abiotic stresses, i.e. salinity, cold, drought, heavy metals, and disease (Mateos-Naranjo 
et al., 2013). Si has been stated to lighten the harmful belongings of biotic stresses like pest injury and 
plant diseases (Bélanger et al., 2003; Côté-Beaulieu et al., 2009), and abiotic stresses like heavy metal 
toxicity, drought, and salinity in plants (Zhu and Gong 2014; Keller et al., 2015). In addition, it well-
known through its donates in efficient water utilization of plants by improving leaf water potential, 
transpiration rate, and photosynthesis stomatal conductance and leaf erectness under abiotic stressed 
conditions (Shen et al., 2010; Saud et al., 2014; Shaaban and Abou El- Nour, 2014; Das et al., 2017). 
It is also extremely related with osmotic adjustment since it accelerates the accumulation of several 
organic and inorganic matters like proline, glycine betaine (GB), and antioxidant activities in plants that 
are subjected to stressed environments (Ahmad and Haddad, 2011).  

This study was carried out to assess up the efficiency of foliar spraying with potassium silicate 
(K2SiO3) in alleviation the adverse effects of irrigation water salinity stress on growth, yield and tubers' 
quality of potato crop in order to maximize potato productivity under salt stress conditions. 
 
Materials and methods 

The present investigation was carried out during the two successive summer seasons of 2017 and 
2018 at Soil Salinity Laboratory Research, Alexandria Governorate, Agricultural Research Center. 
Potato tubers of Hermis cultivar were planted in this study. Planting tuber seeds toke place on the middle 
of January in both growing seasons. Tuber seeds were planted in rows, 70 cm in wide, 4.0 long and at 
spacing of 25 cm within rows.  
 
Treatments 

Treatments were initiated 45 days after plantation. Four levels of saline irrigation water were 
applied having EC of 625 (tap water as a control), 2000, 4000 and 6000 ppm which was applied as 
necessary according to soil field capacity (27.85%). The saline water was prepared by mixing tap water 
(0.68 dS/m) with sea water (46 dS/m) at certain ratios.  The growing potato plants were then foliar 
sprayed with liquid potassium silicate (K2SiO3)  (10 % K2O, 25% SiO2) which kindly obtained from 
Abo Ghaneima Company for fertilizers and chemical industries, Abu Qir area, Alexandria governorate. 
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The frequency foliar spraying of the growing plants was at constant concentration rate ( 10 cm3/L) as 
follows: without spraying (sprayed with distilled water), spraying once 50 days after planning, spraying 
twice at 50 and 70 days after planting and spraying three times at 50, 70 and 90 days after planting. 
Tween-20 (0.1%) was used as a wetting agent for each treatment.  
  
Agricultural practices 

The following fertilizers were added to the soil at preparation; 20 m3 organic manure /fed. plus 
75 Kg P2O5/fed.in the form of mono calcium phosphate (15.5 % P2O5). Nitrogen fertilizer was added in 
three doses at the rate of 200 Kg N/fed. The first dose was added in the form of ammonium sulphate 
(20.6 %) which divided into two sections, where the first section was added during preparation soil, 
whereas, the second section was added  during tuber seeds planting. The second and third doses were 
added in the form of ammonium nitrate (33.5 %), where the second dose was added after 45 days from 
planting, whereas, the third dose was added three weeks later.  Potassium fertilizer was applied in two 
equal doses at the rate of 200 Kg potassium sulphate / Fed. in the form of potassium sulphate (48% 
K2O) where, the first dose was added during preparing the soil; while the remainder dose was added 
with the third dose of nitrogen fertilizer. A mixture of iron, manganese and zinc was sprayed to the 
growing plants after 55 and 70 days after planting. All other agricultural practices used for potato 
production were followed as common in the region throughout the both seasons of the study. Harvest 
was done 110 days after planting potato seeds. The physical and chemical properties of the soil were 
measured using laboratory tests suggested by the U.S. Salinity Laboratory Staff (1954) and are 
presented in Table (1).  
 
Soil of the experimental site    

The physical and chemical analyses of the experimental soil are presented in Table (1). Soil 
analyses demonstrated that soil experiment was clay loam soil texture. For saturation extract of the soil, 
electrical conductivity (EC) was measured by using digital electrical conductivity meter and pH by 
electrical pH-meter (TWT, Germany). Soluble calcium and magnesium were determined by titration 
with versinate. Potassium and sodium were measured by using a flame photometer (Gallenkamp flame 
analyser, UK). Bicarbonate was determined using 0.01N HCl titration and Chloride by using titration 
of silver nitrate solution and potassium chromate as indicator. Sulfate was calculated by difference 
between soluble cations minus anions. Soil organic matter content was determined by wet combustion 
with K2Cr2O7. Calcium carbonate equivalent was determined by using calcimeter method. The particles 
size distribution of the initial soil was determined using the hydrometer method (Gee and Bauder, 1986). 
More details about the soil testing procedures can also be found in (Page et al., 1982).  
 
Table 1: Physical properties and chemical analyses of the experimental soil  

 Physical properties 
Texture PH 

EC. 
ds/m 

CaCO3 
% 

O.M. 
% 

Year Sand 
% 

Silt 
% 

Clay 
% 

2017 38.5 21.0 40.5 Clay loam 7.87 1.69 2.32 2.15 
2018 38.2 21.1 40.7 Clay loam 7.86 1.72 2.35 2.17 

Year 
Soluble cations (meq/L) Soluble anions (meq/L) Available nutrients mg/kg 
Ca++ Mg++ Na+ K+ CO3- HCO3

- Cl- SO4
-- N P K 

2017 5.48 4.66 9.88 0.23 -- 8.46 3.67 8.12 80.0 17.9 38.2 
2018 5.51 4.68 9.65 0.25 -- 8.41 3.74 7.94 86.4 18.2 39.1 

 
Measurements and data recorded  
 
Vegetative characters: 

Vegetative characteristics were measured and recorded 90 days after planting. The growing 
plants were randomly taken per experimental unit, where ten plants were taken for measuring plant 
height (cm) and counting number of main branches/plant, whereas, foliage fresh weight/plant (g) trait 
was recorded using three plants. 
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Yield parameters: 
Potato tuber yield (ton/Fed.) was calculated for plot area then attributed to the feddan (Fed.), 

where Fed. = 4200 m2. Number of tubers per plant character was counted as the average number of 
tubers per plot area. Average tuber weight (g) character was calculated by dividing tuber yield per plot 
area by its tuber's number. Percentages of marketable tubers' number per plant (%) and marketable tuber 
weight (%) were calculated per plot area, where all tubers characterized by its diameter 2 cm or more 
free from injuries, wounds, cracks or cuts, decays, insect infestations, secondary growth tubers are 
considered acceptable for marketing, whereas, all tubers characterized by its weight 10 g or more are 
considered acceptable for marketing. 
 
Tubers′ quality characteristics: 

Random samples of 10 tubers per treatment were randomly used to determine tuber dry matter 
percentage which was carried out by weighing a certain weight of fresh tubers and then dried. The dry 
matter was found to be the ratio of the weight of sample after frying and its weight before frying 
multiplied by 100. A known mass (5 g) of fresh tuber was taken to determine total sugars percentages 
according to the method of Dubois et al. (1956). Tuber starch percentage (%) was determined using a 
sample of 1 g of fresh tuber, according to the method described in AOAC (1970). 

 
Leaves and tubers' mineral contents:  

A sample of 0.5g from the ground material was digested with sulphuric acid by hydrogen 
peroxide according to Evenhuis and De Waard (1980). Aliquots were then taken for mineral 
determination. Nitrogen was determined according to AOAC (1990). Phosphorus was determined 
colorimetrically following Murphy and Riley (1962). Potassium was determined against a standard 
using air propane flame photometer following Chapman and Pratt (1961). The concentration of N, P 
and K were expressed as percentage. Silicon concentration (mg/100g) of the third-last fully expanded 
leaves and produced tubers were determined according to Lux et al. (2002). 

 
Experimental design and statistical analysis 

The experimental design used was a split-plot in a randomized complete blocks design (R.C.B.D) 
with three replicates, where the four irrigation water salinity concentrations were arranged in the main 
plots, whereas, number of times sprayed with  potassium silicate were arranged in the sub plots. Each 
sub plot contained 4 rows. Collected data from the experiments were statistically analyzed, using the 
analysis of variance method. Comparisons among the means of different treatments were done, using 
least significant differences (L.S.D) test procedure at p ≤ 0.05 level of probability, as illustrated by 
Snedecor and Cochran (1980) using Co-Stat software program (2004). 
 
Results and Discussions 
 
Mean performances of vegetative growth parameters of potato crop 

Regarding the effect of salinity concentration of irrigation water on studied vegetative characters; 
the results of Table (2) showed significant (p ≤ 0.05) effect on plant height and foliage fresh 
weight/plant characters during the two seasons. The results of Table (2) clearly showed that increasing 
irrigation water salinity concentration from 625 ppm up to 6000 ppm negatively affected plant height 
and foliage fresh weight/plant characters during the two seasons of this study. No. of branches per plant 
trait did not significantly affect by increasing irrigation water salinity concentration. In this respect the 
highest mean values for plant height (cm) and foliage fresh weight/plant (g) traits were scored at the 
treatment of 625 ppm irrigation water salinity, while the lowest mean values for were given within the 
treatment of 6000 ppm. The results of Mahmoud (2012) showed that vegetative growth traits of potato 
plants decreased with increasing water salinity level. Salem et al. (2017) illustrated that reduction of 
plant growth under salinity stress conditions is consistent with the fact that salinity induces 
accumulation of certain ions and deficiency of the others and lowers the external water potential in the 
cell. Furthermore, the reduction in plant growing may be due to the interruption in metabolic activities 
affected by the decrease of water absorption and disturbance in water balance (Fahad et al., 2015). 
 



Middle East J. Appl. Sci., 9(3): 804-819, 2019 
ISSN 2077-4613 

808 

 
Table 2: The averages of potato vegetative characters as affected with water salinity concentrations, number of spraying with potassium silicate and their interaction 

during the two study seasons 

Treatments 
First season (2017) Second season (2018) 

Plant height (cm) 
No. of 

branches/plant 
Foliage fresh 

weight/plant (g) 
Plant height 

(cm) 
No. of 

branches/plant 
Foliage fresh 

weight (g) 
Main effect of irrigation water salinity concentrations (A) 
625 ppm 68.92 a* 5.17 a 507.75 a 64.27 a 4.58 a 470.33 a 
2000 ppm 58.31 b 5.11 a 459.25 b 52.79 b 4.52 a 411.67 b 
4000 ppm 49.00 c 5.26 a 408.17 c 44.38 c 4.60 a 368.17 c 
6000 ppm 40.00 d 5.08 a 340.42 d 36.14 d 4.40 a 302.17 d 
Main effect of number of spraying with potassium silicate (K2Sio3) (B) 
Without  50.23 d 5.08 a 412.42 d 46.62 d 4.50 a 370.83 d 
Once 53.53 c 5.17 a 425.42 c 48.78 c 4.56 a 386.58 c 
Twice 55.23 b 5.21 a 435.42 b 50.29 b 4.46 a 394.67 b 
Three times 57.24 a 5.17 a 442.33 a 51.89 a 4.58 a 400.25 a 

Interaction effect (A x B) 

Water salinity 
concentrations 

Number of spraying with 
potassium silicate 

 

625 ppm 

Without  64.93 d 5.33 a 489.67 c 60.70 d 4.54 a 455.00 c 
Once 67.77 c 5.33 a 505.00 b 63.13 c 4.57 a 467.00 b 
Twice 70.10 b 5.00 a 515.67 a 65.33 b 4.55 a 477.00 a 
Three times 72.89 a 5.00 a 520.67 a 67.90 a 4.66 a 482.33 a 

2000 ppm 

Without  54.77 h 5.00 a 450.00 f 49.27 h 4.27 a 390.00 f 
Once 57.10 g 5.00 a 457.67 e 52.53 g 4.53 a 410.00 e 
Twice 59.53 f 5.22 a 461.67 de 54.13 f 4.67 a 420.67 d 
Three times 61.83 e 5.22 a 467.67 d 55.23 e 4.60 a 426.00 d 

4000 ppm 

Without  45.90 k 5.00 a 385.00 j 42.33 k 4.83 a 351.67 i 
Once 48.90 j 5.33 a 407.33 i 44.13 j 4.67 a 367.00 h 
Twice 49.50 j 5.39 a 416.33 h 44.83 j 4.27 a 373.67 gh 
Three times 51.70 i 5.33 a 424.00 g 46.23 i 4.63 a 380.33 g 

6000 ppm 

Without  35.33 n 5.00 a 325.00 m 34.17 o 4.37 a 286.67 l 
Once 40.33 m 5.00 a 331.67 m 35.33 n 4.47 a 302.33 k 
Twice 41.77 lm 5.22 a 348.00 l 36.87 m 4.33 a 307.33 jk 
Three times 42.57 l 5.11 a 357.00 k 38.20 l 4.43 a 312.33 j 

* Significant at 0.05 level of probability. 
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The results of Table (2) showed that most of the studied vegetative characters significantly (p ≤ 0.05) 
affected with number of spraying with potassium silicate except for No. of branches/plant.  Increasing 
number of spraying with potassium silicate had a significant positive effect on both plant height and 
foliage fresh weight/plant (g) traits during the two seasons. In this respect, the highest mean values for 
plant height (cm) and fresh foliage weight/plant (g) were scored when the growing plants sprayed three 
times with potassium silicate, followed with the treatments of spraying growing plants two times and 
once with potassium silicate while the lowest mean values were given with the non-spraying treatment. 
Salim et al. (2014) explained that potassium has an effect on photosynthesis, which is positively 
reflected on the vegetative characteristics. The authors illustrated that the increment happened in 
vegetative growth of potato plants which sprayed with potassium sources may be due to the role of 
potassium on plant nutrition, i.e. promotion of enzymes activity and enhancing the translocation of 
assimilates and protein synthesis. Abd El-Gawad et al. (2017) explained that the increment in vegetative 
growth as a result of spraying potato plants with potassium silicate may be due to the role of potassium 
on plant nutrition and enhancing the translocation of assimilates and protein synthesis. In this respect, 
Sangakkara et al. (2000) ascribed the increase in the vegetative growth of potato plants to the role of K 
in biochemical pathways in plants and it amplifies the photosynthetic rates, CO2 assimilation and 
facilitates carbon movements. Marschner (2012) reported that Potassium is a significant nutrient for 
numeral of physiological functions, counting regulation of water and gas exchange in plants, protein 
synthesis, enzyme activation, photosynthesis and carbohydrate translocation in plants. Pilon et al. 
(2013) found that leaf area of potato plants increased because of silicon application. Similarly, silicon 
application reflected an increase in the leaf area and haulm dry weight readings Abd El-Gawad et al. 
(2017). The enhancement effect of silicon on the vegetative growth could be attributed to activating 
antioxidant defense system or through their protective effect on the photosynthetic pigments in salt 
stressed plant (Ashraf et al., 2010). 

In terms of the interaction between the two studied independent variables (irrigation water 
salinity concentration x number of spraying with potassium silicate) on the studied vegetative growth 
traits, the data of Table (2) significantly affected (p ≤ 0.05) plant height and foliage fresh weight/plant. 
In general, spraying potato plants growing three times with potassium silicate gave the best results for 
the characteristics of plant height (cm) and foliage fresh weight (g) with any of irrigation water salinity 
concentrations applied. As mentioned earlier, the characteristic of No. of branches/plant was not 
affected by the two independent variables, this trait was also not affected by the interaction between 
these two variables (Table, 2). Tahir et al. (2006) reported that potassium has a significant role in 
improving plant water status and mitigating the toxic effects of Na+ and this ultimately reflects 
positively on the growth parameters, yield and yield components of wheat. In addition to role of Si in 
increasing canola growth as mentioned by Hashemi et al. (2010), silicon nutrition ameliorated the 
damaging effects of salinity on the growth of canola plants across reducing tissue Na+ contents, 
maintaining the membrane solidity of root cells as evidenced by reduced lipid peroxidation, increased 
reactive oxygen species scavenging capacity and decreased lignification. 

 
Mean performances of yield and yield components of potato crop 

The data shown in Table (3) indicated that potato tuber yield and its component characters were 
significantly affected (p ≤ 0.05) by the two studied independent variables (irrigation water salinity 
concentration and number of spraying with potassium silicate) during the two study seasons. As for the 
main effect of irrigation water salinity concentration, there are significant (p ≤ 0.05) and direct 
proportional relationship between the independent variable (irrigation water salinity concentration) and 
dependent one (studied characters) during the two study seasons (Table, 3). The results of the two 
seasons appeared that there is a clear inverse relationship between increasing the concentration of 
irrigation water salinity and the number of tubers/ plant character. In this respect the highest mean 
average values were scored for such a character were at 6000 ppm, whereas the lowest values were 
recorded with water tape (625 ppm). This result can be explained by the fact that potato plants, when 
exposed to any kind of stresses that may lead to the termination of plant life (in this case, exposure to 
the salinity of irrigation water), the growing plants accelerate the production of numerous tubers, even 
if the vegetative growth is not complete to preserve the type from dying. For tubers yield/fed. (ton) and 
its component characters; i.e., average tuber weight (g), No. of marketable tubers/plant (%) and 
marketable tubers yield/plant (%), the data clearly showed that the best averages were recorded at 
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Table 3: The averages of potato tuber yield and its component characters as affected with water salinity concentrations, number of spraying with potassium silicate and 
their interaction during the two study seasons 

Treatments 

First season (2017) Second season (2018) 

Number 
of tubers 

/plant 

Average 
tuber 

weight 
(g) 

Tubers 
yield/fed. 

(ton) 

No. of 
marketable 
tubers/plant 

(%) 

Marketable 
tubers 

yield/plant 
(%) 

Number 
of tubers 

/plant 

Average 
tuber 

weight 
(g) 

Tubers 
yield/fed. 

(ton) 

No. of 
marketable 
tubers/plant 

(%) 

Marketable 
tubers 

yield/plant 
(%) 

Main effect of irrigation water salinity concentrations (A)  
625 ppm 8.77 c* 73.69 a 12.90 a 93.78 a 94.07 a 6.38 d 81.76 a 10.42 a 93.49 a 93.96 a 

2000 ppm 9.42 b 58.01 b 10.90 b 88.69 b 90.09 b 7.17 c 61.63 b 8.83 b 86.81 b 88.96 b 
4000 ppm 9.89 b 49.02 c 9.65 c 67.40 c 66.04 c 8.13 b 42.72 c 6.94 c 66.96 c 64.20 c 
6000 ppm 10.94 a 26.20 d 5.65 d 37.67 d 37.05 d 9.47 a 28.66 d 5.36 d 36.60 d 35.93 d 

Main effect of number of  spraying with potassium silicate (K2Sio3) (B) 
Without  10.02a 48.60c 9.15 d 69.78 d 69.74 d 8.17 a 49.51 c 7.40 d 68.40 d 68.81 d 

Once  9.78 ab 51.36 b 9.63 c 70.95 c 70.99 c 7.77 b 52.46 b 7.75 c 70.53 c 69.87 c 
Twice 9.67 ab 52.45 b 9.97 b 72.61 b 72.42 b 7.63 b 55.72 a 8.09 b 71.78 b 71.60 b 

Three times  9.55 b 54.51 a 10.35 a 74.19 a 74.10 a 7.58 b 57.09 a 8.31 a 73.15 a 72.77 a 

Interaction effect (A x B) 

Water salinity 
concentrations 

Number of spraying 
with potassium silicate 

 

625 ppm 

Without  8.20 f 75.28 a 12.33 d 93.03 b 93.30 c 6.33 h 76.44 b 9.67 d 92.78 b 92.72 b 
Once  8.67 ef 73.66 a 12.73 c 93.33 b 93.83 bc 6.53 h 78.40 b 10.24 c 92.88 b 93.72 ab 
Twice 9.00 de 72.59 a 13.07 b 93.65 b 94.30 ab 6.27 h 85.80 a 10.75 b 93.10 b 93.50 ab 

Three times  9.20 de 73.23 a 13.47 a 95.08 a 94.83 a 6.40 h 86.41 a 11.03 a 95.22 a 95.50 a 

2000 ppm 

Without  9.33 cde 56.96 bc 10.60 g 87.25 f 88.37 f 7.07 g 60.16 c 8.50 g 84.33 e 87.00 d 
Once  9.33 cde 57.26 bc 10.67 g 88.08 e 89.50 e 7.13 g 60.26 c 8.58 g 86.00 d 88.73 cd 
Twice 9.33 cde 59.07 b 11.00 f 89.17 d 91.00 d 7.20 g 62.44 c 8.99 f 87.81 c 89.53 c 

Three times  9.67 bcd 58.74 b 11.33 e 90.25 c 91.50 d 7.27 g 63.66 c 9.25 e 89.10 c 90.57 c 

4000 ppm 

Without  10.44 b 41.52 e 8.67 j 62.83 j 62.00 j 8.40 de 38.70 e 6.49 j 61.72 h 61.57 g 
Once  9.43 cde 49.92 d 9.40 i 66.00 i 64.33 i 7.93 f 42.36 de 6.72 j 66.77 g 62.07 g 
Twice 10.00 bc 50.00 d 10.00 h 69.50 h 67.33 h 8.13 ef 43.93 d 7.15 i 69.28 f 65.53 f 

Three times  9.67 bcd 54.63 c 10.53 g 71.25 g 70.50 g 8.07 ef 45.87 d 7.40 h 70.07 f 67.64 e 

6000 ppm 

Without  12.11 a 20.64 h 5.00 m 36.00 m 35.30 n 10.87 a 22.73 g 4.93 l 34.78 k 33.97 i 
Once  11.67 a 24.60 g 5.73 l 36.37 m 36.30 m 9.47 b 28.84 f 5.45 k 36.49 j 34.97 i 
Twice 10.33 b 28.12 fg 5.80 l 38.13 l 37.03 l 8.93 c 30.68 f 5.48 k 36.93 ij 37.43 h 

Three times  9.67 bcd 31.44 f 6.07 k 40.17 k 39.57 k 8.60 cd 32.41 f 5.57 k 38.20 i 37.36 h 
* Significant at 0.05 level of probability. 
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irrigation water salinity level of 625 ppm. The averages gradually decreased with increasing salinity 
concentration of irrigation water until reaching a salinity concentration of 6000 ppm. It is known that 
the total yield and its components are highly correlated with the vigorous of the vegetative growth. 
Therefore the reduction of the total yield and its components can be attributed to the fact that the 
vegetative characters were negatively affected by the high salinity of irrigation water (Table, 2). These 
results are agreeable with those reported by Elkhatib et al. (2004), Mahmoud (2012), Al-Hamdany and 
Mohammed (2014), Arafa and El-Howeity (2017) on potato. Abu-Muriefah (2015) attributed these 
results to changes in osmotic capacity due to reduction of water content in addition to the specific toxic 
effects resulting from the accumulation of sodium and chloride ions as observed in many plants. It was 
observed that salinity gradually reduced the size and number of marketable tubers per plant. In this 
respect, Ghosh et al. (2001) detected that the yield reduction which may be attributed to the reduction 
of the tuber number per plant and decrease of the weight of the marketable tubers resulted in a lower 
yield of salt-treated plants. The authors explained that the yield decrease caused by salt stress was due 
to nutritional imbalance, which consequently caused the inactivation of enzymes such as nitrate 
reductase (NR). 

As for the main effect of number  of spraying with potassium silicate, the data of Table (3) 
showed that potato tuber yield trait and its component characters were significantly affected (p ≤ 0.05) 
with the independent variable (number of spraying with potassium silicate) during the two seasons of 
the study. In this regard, the results of the first season showed that the best average for number of 
tubers/plant trait was achieved in case of non-spraying with potassium silicate without significant 
differences with the treatments of spraying once or spraying twice with potassium silicate. Spraying 
three times with potassium silicate was ranked last. Almost the same, the results came in the second 
season, where the non-spraying treatment significantly gave the best results, while spraying three times 
gave the lowest average without significant differences with the treatments of spraying once or twice 
with potassium silicate. As for the average tuber weight (g), the results of the first season showed that 
the spraying potato growing plants three times with potassium silicate significantly gave the highest 
mean value, while non-spraying came in the last order. Very similar results occurred in the second 
season, where spraying three times with potassium silicate gave the highest mean value without 
significant differences with the treatment of twice spraying, whereas, non-spraying significantly gave 
the lowest mean value for the average tuber weight (g) character. Effects of spraying potassium silicate 
on tuber yield (ton/fed.), No. of marketable tubers/plant (%) and marketable tubers yield/plant (%) 
characters were identical during the two seasons (Table, 3). It is evident that the values of the estimated 
traits were gradually increased by increasing the number of spraying with potassium silicate. In this 
regard, spraying three times significantly gave the highest mean values, followed by spraying twice and 
then spraying once, and finally without spraying, which significantly gave the lowest estimated values 
for the three traits. The results of Salim et al. (2014) illustrated that spraying growing potato plants with 
potassium silicate at 2000 ppm significantly possessed the highest mean values for number of tubers, 
total yields per plant and feddan during the two seasons. In this respect, Marchand and Bourrie, (1999) 
reported that foliar applications of K+ can expand yield and tubers′ quality, particularly in heavy clay 
or in sandy soils where, K+ is not willingly available for the plants. Bhattarai and Swarnima (2016) 
explained that potassium element plays an important role in increasing the production of potato tubers 
which is either due to formation of large sized tubers or increasing number of tubers per plants or both 
by contributing to the accumulation of carbohydrates. In a study on sweet potato by Abd El-Baky et al. 
(2010), it was reported that Total yield per plant and total yield per feddan showed positively response 
to supply with potassium. The promising effects of foliar spraying with potassium silicate on increasing 
potato yield/fed. and its component characters might be attributed to its confident effects on enhancing 
vegetative growth traits (Table, 2) and leaf mineral compositions  (Table, 5). This result is consistent 
with the confirmed by Salim et al. (2014) in their study on potato crop. 

The effects of interaction between the two studied independent variables were significant (p ≤ 
0.05) for tuber yield (ton/fed.) trait and its component characteristics during the two study seasons 
(Table, 3). As for the first season the significantly highest mean values for number of tubers/plant were 
recorded with the treatments 6000 ppm of water salinity concentration plus either without spraying or 
spraying once with potassium silicate. The results of the second season followed almost the same 
approach, where the treatment 6000 ppm water saline plus without spraying potassium silicate 
significantly gave higher value followed with the treatment 6000 ppm water saline plus spraying the 
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growing plants once with potassium silicate. As for the average tuber weight (g) character, the results 
of the first season clearly showed that irrigation of growing potato plants with water salinity 
concentration of 625 ppm (tap water) significantly gave higher values with any number of number with 
potassium silicate compared to other tested treatments. Data for the second season showed that both 
treatments of 625 ppm saline water plus spraying plants twice or three times with potassium silicate 
significantly possessed the highest mean values for average tuber weight (g) character. With regard to 
tubers yield/fed. (ton), the scored data appeared that, irrigation growing potato plants with saline water 
625 ppm and spraying three times with potassium silicate significantly gave the highest mean values 
for potato crop (ton/fed.) and  No. of marketable tubers/plant (%) during the two study seasons. 
Regarding for marketable tubers yield/plant (%) trait, the data of the first season showed that the 
significantly high values were scored with 625 ppm saline water plus spraying plants twice or three 
times with potassium silicate. The results of the second season appeared that irrigation with 625 ppm 
saline water plus spraying plants three times with potassium silicate significantly gave the highest mean 
value for marketable tubers yield/plant (%) trait without significant differences with irrigation the plants 
with 625 ppm saline water plus spraying once or twice times with potassium silicate.   
 
Mean performances of tubers′ quality traits of potato crop 
  As for the tested water salinity irrigation concentrations, the data of Table (4) clearly showed 
that the tested tubers′ quality traits (dry matter, total sugars and starch percentages) were significantly 
affected (p ≤ 0.05) with different levels of water salinity during the two seasons.  The results clearly 
showed a gradual decline in the mean values of the quality traits with high salinity concentrations of 
irrigation water from 625 ppm up to the concentration of 6000 ppm. Total dry matter production 
significantly decreased with increasing water salinity level. Ghosh et al. (2001) illustrated that the 
decrease of dry matter production as a result of increasing salinity was relatively more pronounced in 
tubers than in the other parts of the plant. 
 The effects of number of spraying with potassium silicate on the tested tubers′ quality traits 
showed that the increase in the number of potassium silicate spraying had a positive effect on the quality 
characteristics where the mean values of all the tested quality characteristics increased (Table, 4). The 
obtained results confirmed that spraying potato growing plants with potassium silicate has worked to 
mitigate the negative impact of the salinity of irrigation water on the estimated tubers′ quality 
characteristics. In this regard, Bhattarai and Swarnima (2016) explained that sugar content in potato 
tubers increases with the addition of potassium element to a certain level, and then starts to decrease. 
Low doses of potassium convert starch into sugar and vice versa at high doses. Khan et al. (2010) 
pointed out that that increasing the concentration of potassium element has a positive effect on 
increasing tubers content of both sugars and starch. 
 The data of Table (4) showed significant differences (p ≤ 0.05) regarding the interaction 
between the two tested independent variables for most studied quality traits except for total sugars (%) 
during the first season only. Generally, the best results were at water salinity level of 625 ppm with any 
number of potassium silicate sprays, followed by water salinity concentrations of 2000 and 4000 ppm 
respectively, while the lowest positive results were at water salinity level of 6000 ppm. At the same 
water salinity level, increasing the number of spraying with potassium silicate (from non-spraying 
spraying up to three times) had positive effects in further improving the quality characteristics. 

 
Mean performances of leaves and tubers′ mineral element contents of potato crop 

The data shown in Tables (5 and 6) are related to the properties of the mineral elements estimated 
in both potato leaves and tubers. As for the main effects of irrigation water salinity concentrations, the 
obtained data showed that most of the estimated elements were significantly affected (p ≤ 0.05) with 
different levels of water salinity except for the containment of leaves and tubers of silicon element 
during the two seasons. The results showed a gradual decrease in the content of leaves and tubers of 
nitrogen, phosphorus and potassium elements with increasing salinity of irrigation water from 625 ppm 
up to 6000 ppm (Tables 5 and 6). In contrast, Ghosh et al. (2001) illustrated that tuber N content 
increased by salt stress presumably due to the decrease in the carbohydrate content in the tubers. The 
decreases in K+ could be attributed to the antagonism of Na+ and K+ at uptake positions in the roots, the 
effect of Na+ on K+ transport into the xylem or the inhibition of uptake processes (Hu and Schmldhlter, 
2005). In a saline environment, plants take up an excessive amount of sodium at the expense of K+ and 
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Table 4: The averages of potato tubers′ quality traits as affected with water salinity concentrations, number of spraying with potassium silicate and their interaction 
during the two study seasons 

Treatments 
First season (2017) Second season (2018) 

Tubers' dry matter Total sugars (%) Starch (%) 
Tubers' dry 

matter 
Total sugars (%) Starch (%) 

Main effect of irrigation water salinity concentrations (A) 
625 ppm 22.19 a* 1.31 a 14.24 a 22.10 a 1.27 a 13.01 a 

2000 ppm 21.72 b 1.13 b 13.18 b 21.41 b 1.15 b 11.58 b 
4000 ppm 20.12 c 1.02 c 12.18 c 20.33 c 0.93 c 10.74 c 
6000 ppm 19.70 d 0.83 d 11.85 d 19.38 d 0.79 d 10.17 d 

Main effect of number of spraying with potassium silicate (K2Sio3) (B) 
Without  20.74 d 1.02 d 12.70 d 20.58 d 0.98 d 11.09 d 

Once  20.89 c 1.05 c 12.84 c 20.77 c 1.02 c 11.29 c 
Twice 20.98 b 1.08 b 12.89 b 20.90 b 1.05 b 11.45 b 

Three times  21.11 a 1.13 a 13.01 a 20.98 a 1.09 a 11.68 a 

Interaction effect (A x B) 

Water salinity 
concentrations 

Number of spraying with 
potassium silicate 

 

625 ppm 

Without  21.82 cd 1.24 a 14.05 c 21.93 b 1.22 d 12.53 d 
Once  22.14 b 1.28 a 14.20 b 22.00 b 1.24 c 12.83 c 
Twice 22.26 b 1.31 a 14.23 b 22.17 a 1.26 b 13.03 b 

Three times  22.51 a 1.40 a 14.47 a 22.30 a 1.35 a 13.63 a 

2000 ppm 

Without  21.60 e 1.10 a 13.03 f 21.00 d 1.11 h 11.32 h 
Once  21.67 de 1.11 a 13.18 e 21.53 c 1.15 g 11.50 g 
Twice 21.73 cde 1.13 a 13.21 e 21.57 c 1.17 f 11.71 f 

Three times  21.89 c 1.16 a 13.31 d 21.53 c 1.19 e 11.80 e 

4000 ppm 

Without  20.00 g 0.97 a 12.03 i 20.20 g 0.90 k 10.50 l 
Once  20.13 fg 1.01 a 12.13 h 20.27 fg 0.92 j 10.71 k 
Twice 20.16 fg 1.03 a 12.25 g 20.37 ef 0.94 i 10.82 j 

Three times  20.20 f 1.06 a 12.28 g 20.50 e 0.95 i 10.92 i 

6000 ppm 

Without  19.53 j 0.77 a 11.70 k 19.17 i 0.70 o 10.00 p 
Once  19.65 ij 0.81 a 11.83 j 19.27 i 0.76 n 1010 o 
Twice 19.78 hi 0.85 a 11.88 j 19.50 h 0.83 m 10.22 n 

Three times  19.83 h 0.89 a 11.99 i 19.57 h 0.87 l 10.35 m 
* Significant at 0.05 level of probability. 
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Table 5: The averages of leaves′ mineral element contents as affected with water salinity concentrations, number of spraying with potassium silicate and their interaction 
during the two study seasons 

Treatments 
First season (2017) Second season (2018) 

Leaves N 
(%) 

Leaves P 
 (%) 

Leaves K 
(%) 

Leaves Si 
(mg) 

Leaves N  
(%) 

Leaves P 
(%) 

Leaves K 
(%) 

Leaves Si 
(mg) 

Main effect of salinity concentrations (A)     
625 ppm 1.157 a* 0.478 a 4.707 a 1.186 a 1.138 a 0.450 a 4.529 a 1.157 a 

2000 ppm 0.848 b 0.426 b 4.033 b 1.185 a 0.836 b 0.392 b 3.817 b 1.161 a 
4000 ppm 0.701 c 0.345 c 3.542 c 1.185 a 0.695 c 0.307 c 3.275 c 1.165 a 
6000 ppm 0.553 d 0.317 d 2.706 d 1.186 a 0.540 d 0.247 d 2.546 d 1.183 a 

Main effect of number of spraying with potassium silicate (K2Sio3) (B) 
Without  0.784 d 0.379 c 3.544 d 0.008 d 0.774 d 0.347 a 3.367 d 0.006 d 

Once  0.809 c 0.388 b 3.692 c 1.014 c 0.798 c 0.348 a 3.479 c 1.012 c 
Twice 0.826 b 0.397 a 3.814 b 1.508 b 0.812 b 0.352 a 3.621 b 1.478 b 

Three times  0.839 a 0.401 a 3.938 a 2.212 a 0.825 a 0.349a 3.700 a 2.169 a 

Interaction effect (A x B) 

Water salinity 
concentrations 

Number of spraying with 
potassium silicate 

 

625 ppm 

Without  1.140 a 0.467 a 4.443 d 0.008 a 1.130 a 0.450 a 4.383 b 0.004 a 
Once  1.153 a 0.480 a 4.667 c 1.015 a 1.133 a 0.450 a 4.467 b 1.007 a 
Twice 1.160 a 0.480 a 4.800 b 1.509 a 1.137 a 0.450 a 4.617 a 1.470 a 

Three times  1.173 a 0.483 a 4.917 a 2.211 a 1.150 a 0.450 a 4.650 a 2.144 a 

2000 ppm 

Without  0.823 a 0.410 a 3.800 h 0.009 a 0.810 a 0.383 a 3.700 d 0.006 a 
Once  0.847 a 0.423 a 3.900 g 1.015 a 0.833 a 0.397 a 3.733 d 1.012 a 
Twice 0.853 a 0.433 a 4.100 f 1.507 a 0.843 a 0.393 a 3.867 c 1.483 a 

Three times  0.870 a 0.437 a 4.333 e 2.210 a 0.857 a 0.393 a 3.967 c 2.142 a 

4000 ppm 

Without  0.676 a 0.333 a 3.367 k 0.008 0.667 a 0.307 a 2.967 h 0.007 a 
Once  0.690 a 0.337 a 3.533 j 1.014 a 0.683 a 0.303 a 3.200 g 1.013 a 
Twice 0.710 a 0.353 a 3.617 ij 1.504 a 0.707 a 0.310 a 3.400 f 1.466 a 

Three times  0.727 a 0.357 a 3.650 i 2.215 a 0.723 a 0.307 a 3.533 e 2.174 a 

6000 ppm 

Without  0.497 a 0.307 a 2.567 n 0.009 a 0.490 a 0.247 a 2.417 k 0.007 a 
Once  0.547 a 0.313 a 2.667 m 1.014 a 0.540 a 0.240 a 2.517 jk 1.013 a 
Twice 0.580 a 0.320 a 2.740 m 1.510 a 0.560 a 0.253 a 2.600 ij 1.494 a 

Three times  0.587 a 0.327 a 2.850 l 2.211 a 0.570 a 0.247 a 2.650 i 2.217 a 
* Significant at 0.05 level of probability. 

 
 
 
 
 
 



Middle East J. Appl. Sci., 9(3): 804-819, 2019 
ISSN 2077-4613 

815 

Table 6: The averages of tubers′ mineral element contents as affected with water salinity concentrations, number of spraying with potassium silicate and 
their interaction during the two study seasons 

Treatments 
First season (2017) Second season (2018) 

Tubers N 
(%) 

Tubers P 
(%) 

Tubers K 
(%) 

Tubers Si 
(mg) 

Tubers N 
(%) 

Tubers P 
(%) 

Tubers K 
(%) 

Tubers Si 
(mg) 

Main effect of salinity concentrations (A) 
625 ppm 1.502 a* 0.267 a 4.255 a 0.0077 a 1.951 a 0.275 a 4.142 a 0.0073 a 
2000 ppm 1.357 b 0.210 b 3.713 b 0.0077 a 1.514 b 0.228 b 3.400 b 0.0073 a 
4000 ppm 1.137 c 0.170 c 3.288 c 0.0077 a 1.238 c 0.217 c 2.483 c 0.0073 a 
6000 ppm 0.835 d 0.134 d 2.288 d 0.0076 a 1.013 d 0.173 d 1.450 d 0.0072 a 

Main effect of number of spraying with potassium silicate (K2Sio3) (B) 
Without  1.133 d 0.195 a 3.246 d 0.0000 d 1.293 d 0.222 a 2.633 d 0.0000 d 

Once  1.196 c 0.196 a 3.342 c 0.0051 c 1.379 c 0.222 a 2.725 c 0.0050 c 
Twice 1.236 b 0.195 a 3.403 b 0.0070 b 1.476 b 0.226 a 3.000 b 0.0070 b 

Three times  1.266 a 0.195 a 3.552 a 0.0187 a 1.568 a 0.226 a 3.117 a 0.0172 a 

Interaction effect (A x B) 

Water salinity 
concentrations 

Number of spraying with 
potassium silicate 

 

625 ppm 

Without  1.440 a 0.267 a 4.155 a 0.0000 f 1.697 a 0.273 a 3.867 b 0.0000 d 
Once  1.490 a 0.267 a 4.179 a 0.0053 d 1.847 a 0.277 a 3.967 b 0.0050 c 
Twice 1.523 a 0.266 a 4.225 a 0.0070 c 2.030 a 0.277 a 4.300 a 0.0070 b 

Three times  1.553 a 0.269 a 4.460 a 0.0186 b 2.230 a 0.273 a 4.433 a 0.0173 a 

2000 ppm 

Without  1.300 a 0.210 a 3.590 a 0.0000 f 1.413 a 0.223 a 3.167 d 0.0000 d 
Once  1.347 a 0.210 a 3.643 a 0.0050 e 1.470 a 0.230 a 3.267 d 0.0050 c 
Twice 1.373 a 0.211 a 3.703 a 0.0070 c 1.547 a 0.233 a 3.533 c 0.0070 b 

Three times  1.407 a 0.210 a 3.913 a 0.0190 a 1.627 a 0.223 a 3.633 c 0.0173 a 

4000 ppm 

Without  1.067 a 0.170 a 3.067 a 0.0000 f 1.160 a 0.213 a 2.267 g 0.0000 d 
Once  1.130 a 0.171 a 3.307 a 0.0050 e 1.200 a 0.210 a 2.300 g 0.0050 c 
Twice 1.163 a 0.170 a 3.383 a 0.0070 c 1.273 a 0.220 a 2.600 f 0.0070 b 

Three times  1.187 a 0.170 a 3.393 a 0.0186 b 1.320 a 0.223 a 2.767 e 0.0173 a 

6000 ppm 

Without  0.723 a 0.133 a 2.173 a 0.0000 f 0.903 a 0.177 a 1.233 i 0.0000 d 
Once  0.817 a 0.134 a 2.240 a 0.0053 d 1.000 a 0.170 a 1.367 i 0.0050 c 
Twice 0.883 a 0.133 a 2.300 a 0.0070 c 1.053 a 0.173 a 1.567 h 0.0070 b 

Three times  0.917 a 0.134 a 2.440 a 0.0186 b 1.093 a 0.170 a 1.633 h 0.0173 a 
* Significant at 0.05 level of probability 

 
 



Middle East J. Appl. Sci., 9(3): 804-819, 2019 
ISSN 2077-4613 

816 

Ca++. The Na+ content of leaves, stems, and tubers increased with the increase of the salt level. Sodium 
accumulation took place preferentially in the stems especially under high salinity stress. High Na+ 
accumulation in plants may be one of the major causes for growth reduction at high salt levels. 
Potassium content of leaves, stems, and tubers did not follow the systematic trends (Ghosh et al., 2001). 
Moreover, increasing salinity concentration in irrigation water increases the accumulation of salts in the 
soil resulting in reduction the availability of phosphorus uptake by plant roots. This result is consistent 
with El-Hedek (2013), who found a decrease in wheat plant phosphorus content with increased salt 
concentration in the soil.  

As for the main effect of number of spraying with potassium silicate on the estimated elements, 
The data shown in Tables (5 and 6) clearly appeared that the increase in the number of spraying had a 
significant positive effect (p ≤ 0.05) on increasing the concentration of the estimated mineral elements 
(N, K and Si) either in leaves or tubers during the two seasons. Phosphorus leaves content was positively 
affected by the increase of spraying times only in the first season, while the phosphorus content in 
potato tubers was not significantly affected during the two seasons. The results of Salim et al. (2014) 
on potato crop indicated that foliar application with potassium gave the highest mean values for leaf 
mineral components (N, P and K) as compared with control treatment during two study seasons. Foliar 
spraying with potassium silicate increased mineral nutrients (N, P and K) in wheat leaves (Salim et al., 
2011 and 2013) and in faba bean (Abou-Baker et al., 2011) related to control treatment. Ma and 
Takahash (1990) found that phosphorus content in rice plants was not powerfully affected by silicon 
applications. In another study by El-Hedek (2013) on wheat crop, the results showed that K-silicate 
application did not significantly affect the phosphorus content. Liang et al., (1996) noticed a significant 
increase in K+ uptake under salt stress with silicate application because of increased activity of plasma 
membrane H.ATP ase. In addition, Wallingford (1980) illustrated that potassium has an important role 
in activating more than 60 enzymes, which are essential for basic plant processes such as energy usage, 
starch synthesis, nitrogen metabolism and respiration, all of which can explain the previous results. 
According to Shaaban and Abou El-Nour (2014), foliar fertilization of potassium silicate may be more 
beneficial for silica deposition in the required key points which keep very healthy hairy roots allowing 
better water, macro and micro nutrient absorption. 

As for the interaction between the water salinity concentrations and potassium silicate spraying, 
the results in Tables (5 and 6) showed that each of leaves potassium content and tubers silicon content 
significantly affected by this interaction during the two study seasons. Tubers potassium content 
significantly affected only during the second season. The remaining estimated elements (N and P) 
whether in leaves or tubers were not significantly affected by this interaction during the two study 
seasons. In general, increasing the number of spraying with potassium silicate up to 3 times generally 
gave the best values for the estimated elements whether in leaves or tubers, even if this increase was 
not significant in some cases. Further improvement of plant resistance to salinity effect due to the use 
of silicon is attributed to selective absorption, potassium and sodium transport by plants, and improved 
K: Na selectivity ratio against sodium toxic effects (Liang et al., 1996 and Tahir et al., 2006) and 
reduced electrolytic leakage of the leaves (Liang et al., 1996). Bradbury and Ahmad (1990) explained 
that Silica deposition in the leaf limits transpiration and hence salt accumulation. The findings of Liang 
and Ding (2002) showed that Si+ depressed the uptake of sodium however improved the uptake of 
potassium by salt-stressed barley. 

Generally, it could be concluded that spraying the growing potato plants with potassium silicate 
solution at the rate of 10 cm3/L three times at 50, 70 and 90 days after planting significantly alleviated 
the adverse effects of irrigation water salinity through improving the vegetative growth characters, 
resulting in increases in total tubers yield per feddan, marketable tuber yield percentage and tubers′ 
quality characteristics. 
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