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ABSTRACT 
 

Two field experiments were conducted during winter seasons of 2018/2019 and 2019/2020 in the 

Experimental Farm, Faculty of Agriculture and Nature Resources, Aswan University, Aswan, Egypt. The 

main objective behind this study is to investigate the effectiveness of foliar application of potassium silicate 

(control , 1000, 2000, 3000 mg.l-1) which were sprayed four times with two weeks intervals, on the 

performance of three tomato hybrids (Salymia (65010), 023 and El- Quds (E-448)) under arid conditions to 

overcome or alleviate the heat stress (temperature difference between day and night) during tomato growing 

seson at Aswan governorate, Egypt. Generally, the foliar application of potassium silicate at 3000 mg.l-

1resulted in vigor tomato plant as expressed by vegetative growth parameters i.e., number of leaves per plant, 

number of branches per plant and plant foliage fresh and dry weights as compared to other foliar treatments. 

Moreover, it gave the highest values of fruit yield and chemical composition of leaves and fruits. In addition, 

El-Quds (E-448) tomato hybrid gave the highest vegetative growth, yield parameters and chemical 

composition of leaves and fruits. The interaction effects among the studied treatments were significant in 

all studied parameters. Generally, results indicated, that El-Quds (E-448) tomato hybrid sprayed with 

potassium silicate at 3000 mg.l-1 might be considered as an optimal treatment to produce high vegetative 

growth, yield and fruit quality of winter tomato under the environmental conditions of the experimental 

condition at Aswan governorate and other similar regions. 

Keywords: Tomato hybrids, potassium silicate, foliar application. 
 

INTRODUCTION 
 

Tomato (Solanum lycopersicum L.) is a member of the 

Solanaceae 'nightshade' family and one of the most important 

vegetables grown in Egypt. Due to its high nutritional value and 

various uses, tomato is the second most consumed vegetable crop 

after potato in the world (Siddiqui et al., 2020). International 

tomato production was 180,766,329 tons in 2019 produced from 

5030545 hectares. The cultivated area of tomatoes in Egypt was 

173276 hectares, and it produced 6,751,856 tons (FAOSTAT, 

2019). It is, likewise, very important industrial raw material fruit 

crop for food processing and agricultural industry. In addition, it 

is used mostly as edible fresh fruits and as salad's constituents. It 

is an important source for the pigment of lycopene and carotein, 

minerals, and vitamins that have been shown to have a profound 

effect on some cancer cells (Helyes et al., 2012). 

Increasing the tomato yield and fruits, quality are crucial 

factors for this important crop, especially at arid regions, where 

the high temperature at day and low at night (temperature 

difference between day and night) exerts an adverse effect on the 

growth of the whole plant, especially during flowering and fruit 

setting stages via restricting the supply of water and mineral 

nutrients and increasing transpiration rate, affecting the 

metabolism, growth and development (Boyer, 1982). Foliar 

applications of antitranspirants (such as potassium silicate) are 

used to reduce the transpiration rate and reduce these deleterious 

impacts of drought stress (del Amor et al., 2010; Degif and 

Woltering, 2015). Potassium silicate (K silicate) is a source of 

highly soluble K and Si. It is used in agricultural production 

systems primarily as a silica amendment and added to the plants 

small amounts of K. Potassium, present within plants as the 

cation K plays an important role in the regulation of the osmotic 

potential of plant cells. It also activates many enzymes involved 

in respiration and photosynthesis (Marschner, 1995). Further, 

plants typically absorb bio-available silicon (Si) as a silicate, 

generally, known as monosilicic or orthosilicic acid. Silicon (Si) 

is deposited as silica in the plant cell walls, improving cell wall 

structural rigidity and strength, plant architecture and leaf 

erectness. Liang et al. (2015) reported that soluble potassium or 

sodium silicates are completely water soluble and can be used as 

foliar fertilizers, but are usually too expensive for soil application. 

It has been reported that Si applied by external foliar treatments 

or hydroponic supplementation has beneficial effects on plant 

growth and plays an important role in tolerance of plants to 

environmental stresses (Balahnina and Borkowsksa, 2013; 

Rizwan et al., 2015). However, further reports indicated that it 

plays a major role for a variety of plant species as solanaceae. A 

number of possible mechanisms through which silicate may 

increase salinity, heat and drought tolerance in plants have been 

proposed by various scientists as reviewed by Liang et al. (2015), 

including improved plant water status (Romero-Arnada et al., 

2006); increased photosynthetic activity and ultra-structure of 

leaf organelles (Shu and Liu, 2001). Some investigators reported 

that plant foliar spray with silicon caused increase in vegetative 

growth, yield and quality of some vegetables as Abu El-Azm and 

Youssef (2015); Soundharya et al. (2019); Abd El-Aziz (2020) 

on tomato; El-Gazzar et al. (2020) on pepper. Weerahewa and 

David (2015) stated that soil application of Si to tomato at 50 and 

100 mg/l showed a significantly higher fruit size, fruit firmness 
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and lower percentage of total acidity (TA %) compared to the 

untreated plants.  

The development of new tomato cultivars has 

intended to improve productivity, quality and adaptation to 

different production conditions (Warnock, 1991). Rajasekar 

et al. (2013) reported the fact that growth, development, 

productivity and quality of any crop are heavily depending on 

the interaction between the plant genetics and the 

environmental conditions of plants growth. The optimal 

temperature for tomato growth and fruit set ranges from 25–

30 °C to 22–25 °C (Camejo et al., 2005). In this regard, heat 

stress or high temperature is one of the most destructive 

abiotic stresses, and its intensity is increasing due to global 

warming (Masouleh et al., 2020), causing adverse effects on 

both the growth and reproduction of plants (Xu et al., 2017; 

Zhou et al., 2020). Moreover, increasing temperature in 

tomatoes can cause biochemical, morphological, and 

physiological alterations (Wahid et al., 2007). This raises the 

need for further studies to identify more cultivars with high 

yield, quality, and tolerance to heat-stressed environments. 

Several previous studies, i.e., (Mansour et al., 2009; Alam et 

al., 2010; Ayenan et al., 2021; Haque et al., 2021), have 

investigated the genetic performance of tomatoes under heat 

stress conditions. Hybrids of tomato differ from each other in 

nutrient absorption by roots and as foliar application 

(Weerahewa and David, 2015). Also, El-Sayed et al. (1990) 

observed significant differences among tomato hybrids in 

terms of both early and total yield, fruit size, weight, T.S.S., 

acidity and vitamin C content. 

Therefore, the main objective behind this study is to 

investigate the effectiveness of foliar application of potassium 

silicate on the performance of three tomato hybrids under arid 

conditions to overcome or alleviate the heat stress (temperature 

difference between day and night) during tomato growing 

season at Aswan governorate, Egypt. 
 

MATERIALS AND METHODS 
 

Experimental sites and arrangement: 

Two field experiments were conducted during winter 

seasons of 2018/2019 and 2019/2020 in the experimental farm, 

faculty of agriculture and nature resources, Aswan university, 

Aswan, Egypt. The geographical coordinates of the site are 

23°59′56″N, 32°51′36″E and average altitude of 85 m above sea 

level. This study was aimed to investigate productivity of three 

tomato hybrids sprayed with four potassium silicate levels at arid 

regions.  

Before transplanting, random soil samples (0 - 30 cm 

depth) from different places of the planting field were collected 

and some important chemical and physical properties were 

analyzed according to Page et al. (1982) and Jackson (1973). 

These properties are showen in Table (1). The field experiments 

were done in a sandy soil using the drip irrigation method and 

Nile River (located in the experimental area) is the source of 

irrigation water with pH about 7.4 and an average EC 0.66 dS 

cm-1. The drip irrigation network consisted of lateral's GR of 16 

mm in diameter, with emitters at 25 cm distance, with 

allocating one laterals for each ridge. The emitters had a 

discharge rate 4 l. h-1. 

Seeds were sown in seedling foam trays (209 eyes) 

filled with a mixture of  Peatmoss : Vermiculite (1:1, v / v), 

supplemented with 300 g ammonium sulphate (20.5% N), 

400 g calcium superphosphate (15%  P2O5), 150 g potassium 

sulphate (50% K2O), 50 ml micronutrient solution and 50 g 

of a fungicide (Thiophenate methyl) for each 50 kg  of the soil 

mixture under nethouse conditions on 5th September during 

both seasons of the study. Tomato seedlings of 25 days old (at 

four-leaf stage) were transplanted in the open field at one side 

of the ridge on the first of October during the  both seasons of 

the study. Seedlings were transplanted at 0.50 m apart and 

1.50 m width of ridge (i. e. the number of plants/feddan were 

5600 plants). All missing transplants were replaced by 

another ones of the same age, one week later after 

transplanting. 
 

Table 1. Some physical and chemical properties of the 

experimental site during both seasons of the 

experiments (2018/2019 and 2019/2020) 

Soil properties * 
Season 

2018/2019 2019/2020 

Physical analysis:   

Clay (%) 3.00% 3.50% 

Silt (%) 0.00% 0.00% 

Sand (%) 97.00% 96.50% 

Textural class Sandy Sandy 

Chemical analysis:   

Soluble cations in (1:1) soil: water 

extract (meq/l) 
  

Ca++ 3.06 3.10 

Mg++ 1.02 1.05 

K+ 0.83 0.85 

Na+ 0.76 0.80 

Soluble anions in (1:1) soil: water extract 

(meq/l)  
  

CO3
-- 0.00 0.00 

HCO3
- 7.10 7.06 

Cl- 3.60 3.57 

SO4
-- 0.40 0.44 

pH (1:1 soil suspension) 7.64 7.70 

EC (dS/m) at 25° C 0.33 0.32 

Available N (mg/kg soil) 128.31 130.00 

Available P (mg/kg soil) 8.00 10.00 

Available K (mg/kg soil) 175.00 180.00 
*The analyses were carried out at Soil Fertility Departement, Faculty 

of Agricultur (Saba Basha), Alexanderia University, Egypt. 
 

All other agro-management practices such as 

(fertilization, irrigation, weed control, pest and disease 

control) were performed whenever it was necessary as 

recommended in the commercial production of tomato by the 

Egyptian Ministry of Agriculture under the experimental site 

conditions. 

The experimental treatments and design  
Treatments were consisted of four concentrations of 

potassium silicate 33% K2SiO3 (22% SiO2 and 11% K2O) as 

control , 1000, 2000, 3000 mg.l-1. The control plants were 

sprayed with distilled water. All foliar sprayings were carried 

out to cover completely the whole plant foliage to run off early 

in the morning. Foliar sprayings were applied four times at 2-

week intervals, started after three weeks from transplanting 

and stopped 63 days afterward. Three tomato hybrids coined 

as Salymia (65010), 023 and El-Quds (E-448) were used in 

this study. Salymia (65010) was obtained from Technogreen 

Company for Agricultural Projects, 023 hybrid this was 

produced by Sakata company, Japan, and imported by Gaara 

seeds company, Egypt. whereas El-Quds (E-448) hybrid was 

obtained from Syngenta company, Egypt. 

The experiment involved 12 treatments (four 

potassium silicate levels and three tomato hybrids). The 
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experimental layout was split plots in a randomized complete 

blocks design with three replications. Potassium silicate 

concentrations were distributed randomly as the main plots, 

and the three tomato hybrids were considered as the sub- 

plots. Each sub- plot consisted of two ridges; each ridge was 

6.00 m length and 1.50 m width so the plot area was 18 m2.  

Experimental data collection: 

1.Vegetative growth-related traits: 

After 85 days of transplanting, ten plants from each 

treatment, in each replications, were randomly taken for 

recording growth attributes; number of leaves per plant, 

number of branches per plant and foliage fresh weight were 

recorded. Also, foliage dry weight was conducted in an 

electrical oven at 70˚ C till the constant weight.  

2. Flowering characters and percentage of fruit set: 

The following data were recorded on the 

(aforementioned) ten plants for the following characteristic. 

The time to the appearance of first flower (days) was 

determined. The number of flowers per plant was expressed 

as total number of the opened flowers per plant all over the 

season. Fruit set percentage was calculated as number of 

fruits per plant divided by number of flowers per plant. 

3. Yield and its components characteristics: 

At harvest stage when tomato fruits reached red ripe 

stage (approximately after 120 days of transplanting), the 

mature fruits of tomato were harvested every week along the 

harvesting season (total 8 picking times). The number of fruits 

per plant and average fruit weight were determined. Also, 

early yield was estimated by averaging the weight of the 

harvested fruits from the earlier until all treatments started to 

harvest. Total fruit yield per plant and per feddan were 

calculated. 

4. Chemical composition: was determined in a sample of 

five randomly taken fruits per treatment as follows: 

Total soluble solids content (TSS%) was estimated in 

the juice of the fresh fruits using a hand refractometer and total 

titratable acidity (Citric acid %) according to AOAC (1992). 

Vitamin C (Ascorbic acid): Fruits’ vitamin C content was 

measured by titration method with iodide potassium 

according to Ranganna (1986) and calculated as mg vitamin 

C / 100 cm3 juice. Reducing, non-reducing, and total sugars 

in fruits were determined for each sample according to the 

method described by Malik and Singh (1980). Leaf content of 

a, b and total chlorophyll (a + b) were estimated after 85 days 

from transplanting from the fifth leaf from the growing tip by 

spectrocolorimeter as described by Moran and Porath (1980). 

Leaf's and fruit's N, P, K and Si contents: It were determined 

in plant tissues according to the methods described by 

Okalebo et al., (2002), Pregl (1945), Murphy and Riley 

(1962) and APHA (1992). 

Statistical Analysis: 

The obtained data were analyzed using the Costat 

Statistic Package computer software program (version 

6.400), CoHort Software (1998-2008). All data were 

statistical analysis accordance to the procedure out lined by 

Snedecor and Cochran (1989) and the treatment means were 

compared using the using Duncan’s multiple range test at 

0.05 level of probability  as illustrated by Duncan (1955).  

Meteorological data: 

Meteorological data of the experimental site during 

time-course of the present study are illustrated in Table (2).  

Table 2. The maximum, minimum and average air 

temperatures per week during the two winter 

seasons of 2018/2019 and 2019/2020 

weeks 

Air temperature [°C] Air temperature [°C] 

Max. Min. x- Max. Min. x- 

2018/2019 2019/2020 

1-10 Oct. 40 24 32 40.3 24.9 32.6 

11-20 Oct. 34.4 18.8 26.6 38.9 25.8 32.35 

21 -31 Oct. 35.3 20.5 27.9 32.7 18.8 25.75 

1- 10 Nov. 30 16.5 23.25 32.2 16.5 24.35 

11- 20 Nov. 28 13.2 20.6 31.5 18.7 25.1 

21 -30 Nov. 28.4 14.5 21.45 29.4 14.2 21.8 

1-10 Dec. 23.2 10.3 16.75 25.7 11 18.35 

11- 20 Dec. 23.7 8.5 16.1 24.9 9.9 17.4 

21- 31 Dec. 22 7.4 14.7 22.5 7.7 15.1 

1 – 10 Jan. 20.3 6.5 13.4 18.6 5.5 12.05 

11-20 Jan. 21 5.8 13.4 22.6 8 15.3 

21-31 Jan. 26.7 10.1 18.4 21.3 5.8 13.55 

1-10 Feb. 26.5 10.9 18.7 23.2 7.5 15.35 

11-20 Feb. 22.4 7.3 14.85 25.1 9 17.05 

21-28 Feb. 26.3 11.3 18.8 24.5 8.8 16.65 

1-10 Mar. 25.7 8.9 17.3 30.5 11.8 21.15 

11-20 Mar. 28.8 11 19.9 29.1 12.7 20.9 

21-31 Mar. 29.5 14.3 21.9 32.7 15.1 23.9 
 

RESULTS AND DISCUSSION 
 

Vegetative growth–related traits: 

The foliar spray of 3000 mg.l-1 potassium silicate, as 

compared with the other treatments, resulted in the highest 

significant mean value of the studied vegetative growth 

characters as number of leaves per plant, number of branches per 

plant, foliage fresh and dry weights in both cropping seasons 

(Table 3). The favorable of Si application resulted in its ability to 

hamper both biotic pressures caused by pest attacks and plant 

diseases, as well as biotic pressures, including physical pressures 

such as water logging, drought, high temperature, freezing, UV, 

and chemical pressures as nutrient deficiencies, salinity, and 

metal toxicity (Zhu and Gong, 2014; Rizwan et al., 2015). Also, 

the role of Si in protecting the plant cell membranes from 

oxidative damage when grown under stress as heating. 

Consequently, Si may be contributing in many physiological or 

metabolic changes that stimulate plant growth (Zhu et al., 2004). 

Regarding (Si) spraying, the present findings were similar, more 

or less, with those reported by Al-Aghabary et al. (2005) who 

found that Si foliar application; resulted in increasing dry matter 

accumulated in all parts of tomato plants under salt stress and the 

increase in leaf and total plant dry matter content was significant. 

The increase was to the extent of 19.5, 25.4, 13.4, and 21.2% with 

leaf, stem, root, and total plant, serially. Also, Romero-Aranda et 

al. (2006) demonstrated that the application of 2.5 mM silicon; 

gave rise to an increase in plant dry weight and leaf area of tomato 

plants. Further, Li et al. (2015) demonstrated that application of 2 

mM Si in sand culture; was accounted with improved total root 

length, plant height, leaf area and dry weights of both shoots and 

roots of tomato plants. 

The vegetative growth of the El-Quds (E-448) tomato 

hybrid exceeded the other two hybrids, Salymia (65010) and 023 

hybrids, in the measured vegetative growth in both cropping 

seasons. These results might be attributed to the genetic variations 

among the three studied hybrids. In addition, tomato hybrids 

differ from each other in nutrient absorption by roots and as foliar 

application (Weerahewa and David, 2015). 

The interaction between the tomato hybrids and 

potassium silicate levels on the studied vegetative growth 
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characters of tomato plants reflected significant differences 

among all vegetative growth traits. The El-Quds (E-448) 

hybrid tomato plants sprayed with 3000 mg.l-1 potassium 

silicate produced the highest significant mean values for 

number of leaves per plant, number of branches per plant, 

foliage fresh and dry weights in both growing seasons. 
 

Table 3. Vegetative growth-related characters of three tomato hybrids as affected by foliar application with 

potassium silicate (K2SiO3) during the winter seasons of 2018/2019 and 2019/2020. 

Treatments 
No. of leaves/plant No. of branches/plant Foliage fresh weight (g) Foliage dry weight (g) 

2018/2019 2019/2020 2018/2019 2019/2020 2018/2019 2019/2020 2018/2019 2019/2020 

K2SiO3 (mg. l-1) 

Control 72.11 D 69.78 C 5.22 B 4.00 C 523.19 D 511.93 D 70.27 D 67.66 D 

1000  76.00 C 74.33 B 5.89 B 4.67 B 533.08 C 520.84 C 71.67 C 69.38 C 

2000   82.56 B 81.11 A 6.78 A 5.56 A 547.85 B 533.37 B 73.82 B 71.95 B 

3000   85.00 A 83.11 A 7.22 A 5.89 A 552.24 A 537.50 A 74.52 A 72.80 A 

Hybrids 

65010 71.83 C 70.00 C 5.17 B 4.00 B 523.31 C 511.78 C 70.24 C 67.65 C 

023  81.58 B 79.00 B 6.42 A 5.33 A 542.50 B 529.27 B 73.12 B 71.10 B 

E-448  83.33 A 82.25 A 7.25 A 5.75 A 551.45 A 536.68 A 74.35 A 72.60 A 

Interactions effects 

K2SiO3 Hybrids  

Control 

65010 65.67 i 62.67 i 4.33 h 3.00 h 508.36 l 498.84 l 68.13 l 65.09 l 

023 82.33 e 79.00 e 6.33 cde 5.33 b-e 542.56 f 529.59 f 73.13 f 71.07 f 

E-448 68.33 h 67.67 h 5.00 fgh 5.67 a-d 518.64 j 507.35 j 69.55 j 66.83 j 

1000 

65010 66.00 hi 65.33 hi 4.67 gh 3.33 gh 513.50 k 503.38 k 68.83 k 65.96 k 

023 75.67 g 73.00 g 5.33 e-h 4.33 e-g 528.43 i 516.62 i 70.95 i 68.53 i 

E-448 86.33 bc 84.67 bc 7.67 ab 6.33 ab 557.32 c 542.53 c 75.24 c 73.66 c 

2000 

65010 76.33 g 75.00 fg 5.67 d-g 4.67 d-f 533.50 h 520.42 h 71.64 h 69.34 h 

023 83.33 de 80.67 de 6.67 bcd 5.67 a-d 547.62 e 533.31 e 73.85 e 71.97 e 

E-448 88.00 b 87.67 ab 8.00 a 6.33 ab 562.42 b 546.37 b 75.97 b 74.55 b 

3000 

65010 79.33 f 77.00 ef 6.00 def 5.00 c-e 537.88 g 524.46 g 72.36 g 70.22 g 

023 85.00 cd 83.33 cd 7.33 abc 6.00 a-c 551.40 d 537.54 d 74.54 d 72.84 d 

E-448 90.67 a 89.00 a 8.33 a 6.67 a 567.43 a 550.48 a 76.65 a 75.35 a 
- Values having the same alphabetical letter (s) in common, within each column, do not significantly differ, using Duncan’s multiple range test at 

0.05 level of probability. 
 

Flowering characters and percentage of fruit set: 
The potassium silicate treatments at the rate of 2000 

or 3000 mg.l-1 delayed flowering and increased the number 

of flowers and percentage of fruit setting compared with 

other treatments (Table 4). 

The El-Quds (E-448) tomato hybrid produced the 

highest magnitudes of number of flowers per plant and 

percentage of fruit setting, but Salymia (65010) tomato hybrid, 

flowered earlier in both seasons. The obtained results may be due 

to that El-Quds (E-448) tomato hybrid has good genetic 

performance under heat stress conditions. (Mansour et al., 2009; 

Alam et al., 2010; Ayenan et al., 2021; Haque et al., 2021), have 

investigated the effect of genetic make-up on the performance of 

tomatoes under heat stress conditions. 
 

Table 4. Flowering characters and fruit set percentage of three tomato hybrids as affected by foliar application with 

potassium silicate (K2SiO3) during the winter seasons of 2018/2019 and 2019/2020 

Treatments 
Earliness (days) Number of flowers/ Plant Fruit set  (%) 

2018/2019 2019/2020 2018/2019 2019/2020 2018/2019 2019/2020 
K2SiO3 (mg.l-1) 

Control 25.56 D 23.33 C 44.00 C 40.78 C 58.01 D 57.19 B 
1000  27.11 C 24.22 B 45.56 B 41.89 B 59.39 C 57.76 B 
2000   28.89 B 25.89 A 47.56 A 43.33 A 60.68 B 59.71 A 
3000   29.78 A 26.22 A 48.22 A 43.67 A 61.69 A 60.03 A 

Hybrids 
65010 25.58 C 23.50 C 44.00 C 40.83 C 58.10 C 57.52 C 
023  28.08 B 25.08 B 46.67 B 42.75 B 60.14 B 58.65 B 
E-448  29.83 A 26.17 A 48.33 A 43.67 A 61.59 A 59.85 A 

Interactions effects 
K2SiO3  Hybrids       

Control 
65010 23.67 i 22.00 g 42.00 h 39.00 h 56.35 f 56.39 e 
023 28.00 de 25.00 cd 46.67 cde 42.67 cde 59.99 de 58.60 bcd 

E-448 25.00 gh 23.00 fg 43.33 gh 40.67 fg 57.68 f 56.57 de 

1000 
65010 24.67 hi 22.67 fg 42.67 h 40.00 gh 57.81 f 56.67 de 
023 26.00 fg 23.33 ef 44.67 fg 41.33 efg 58.20 ef 56.45 e 

E-448 30.67 b 26.67 ab 49.33 ab 44.33 ab 62.16 abc 60.15 ab 

2000 
65010 26.33 f 24.33 de 45.33 ef 42.00 def 58.08 ef 57.94 cde 
023 29.00 cd 26.00 bc 47.33 cd 43.33 bcd 61.27 bcd 60.01 ab 

E-448 31.33 ab 27.33 a 50.00 a 44.67 ab 62.68 ab 61.20 a 

3000 
65010 27.67 e 25.00c d 46.00d ef 42.33 cde 60.15 cde 59.06 bc 
023 29.33 c 26.00 bc 48.00 bc 43.67 abc 61.11 bcd 59.53 abc 

E-448 32.33 a 27.67 a 50.67 a 45.00 a 63.82 a 61.50 a 
- Values having the same alphabetical letter (s) in common, within each column, do not significantly differ, using Duncan’s multiple range test at 

0.05 level of probability. 
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All the tested tomato hybrids showed highest number of 

flowers per plant and fruit set percentage in both seasons after 

being sprayed with 3000 mg.l-1 potassium silicate specially El-

Quds (E-448) hybrid. Meteorological data (Table 2), showed 

decrease in the temperature at night during the flowering, fruit 

setting and fruit growth period, which extends from November 

to February, as well as the difference between the day and night 

temperature during these periods. Data in Table (2) illustrated that 

the average temperatures during November are (28.8 and 31.0 °C 

at the day and 14.7 and 16.5 °C at night), during December (26.0 

and 24.4 °C during the day and 8.7 and 9.5 °C at night), during 

January (22.7 and 20.8 °C during the day and 7.5 and 6.4 °C at 

night) and during February 25.0 and 24.3 °C at day and 9.8 and 

8.4 °C at night during the two growing seasons, respectively. The 

optimal temperature for tomato growth and fruit set ranges from 

25–30 °C at day and not less than 17 °C at night (Camejo et al., 

2005). So, increases in the number of flowers and percentage of 

fruit setting under the condition of this study may be due to the 

role of potassium silicate in alleviating heat stress of tomato 

hybrids as reported by (Marschner, 1995; Liang et al., 2015; 

Balahnina and Borkowsksa, 2013; Rizwan et al., 2015). 

Yield and it’s components characteristics: 

Potassium silicate treatment increased number of 

fruits/plant, average fruit weight, yield/plant, early and total 

yield/feddan (Tables 5 and 6). The highest level of potassium 

silicate 3000 mg.l-1 treatment enhanced yield parameters during 

both seasons. In the present study, increasing of tomato fruit yield 

with 3000 mg.l-1  potassium silicate might be attributed to the 

increase of vegetative growth parameters as reported previously  

(Table 3). Also, due to foliar application with potassium silicate 

might be attributed to the increase in the number of flowers and 

percentage of fruit setting compared to the other treatments 

(Table 4). Also, these increases may be due to the role of 

potassium silicate in alleviating heat stress of tomato hybrids as 

mentioned earlier.  

Table 5. Yield characters of three tomato hybrids as affected by foliar application with potassium silicate (K2SiO3) 

during the winter seasons of 2018/2019 and 2019/2020 

Treatments 
No. of fruits /plant Average fruit weight (g) Total yield/plant (kg) 

2018/2019 2019/2020 2018/2019 2019/2020 2018/2019 2019/2020 
K2SiO3 (mg.l-1) 

Control 24.44 C 23.22 C 121.51 D 114.11 D 2.98 D 2.66 D 
1000  25.33 B 24.00 B 128.03 C 121.55 C 3.26 C 2.93 C 
2000   26.44 A 24.89 A 139.46 B 131.20 B 3.70 B 3.27 B 
3000   26.89 A 25.22 A 142.40 A 134.57 A 3.84 A 3.40 A 

Hybrids 
65010 24.50 B 23.25 B 121.01 C 115.17 C 2.97 C 2.69 C 
023  26.08 A 24.67 A 135.29 B 127.31 B 3.54 B 3.15 B 
E-448  26.75 A 25.08 A 142.25 A 133.59 A 3.83 A 3.37 A 

Interactions effects 
K2SiO3  Hybrids  

Control 
65010 23.33 h 22.00 g 110.21 l 105.82 k 2.57 j 2.33 h 
023 26.00 c-e 24.67 a-d 135.70 f 124.75 f 3.53 ef 3.08 e 

E-448 24.00 f-h 23.00 e-g 118.61 j 111.77 i 2.85 i 2.57 g 

1000 
65010 23.67 gh 22.67 fg 113.89 k 108.59 j 2.70 ij 2.46 gh 
023 25.00 e-g 23.67 d-f 123.55 i 118.38 h 3.09 h 2.80 f 

E-448 27.33 a-c 25.67 ab 146.64 c 137.68 c 4.01 bc 3.53 bc 

2000 
65010 25.33 ef 24.00 c-f 128.46 h 121.79 g 3.25 gh 2.93 ef 
023 26.33 b-e 25.00 a-d 139.55 e 131.42 e 3.68 de 3.29 d 

E-448 27.67 ab 25.67 ab 150.38 b 140.38 b 4.16 ab 3.60 b 

3000 
65010 25.67 de 24.33 b-e 131.48 g 124.49 f 3.37 fg 3.03 e 
023 27.00 a-d 25.33 a-c 142.37 d 134.71 d 3.85 cd 3.41 cd 

E-448 28.00 a 26.00 a 153.35 a 144.52 a 4.29 a 3.76 a 
- Values having the same alphabetical letter (s) in common, within each column, do not significantly differ, using Duncan’s multiple range test at 

0.05 level of probability. 
 

Respecting Si application, the obtained results agree, 

also, with those reported by Matichenkov and Bocharnikova 

(2008) found that cucumber yield was increased, 

significantly either by foliar silicon with 10 kg ha-1 at the 3rd 

leaf stage and subsequent bi-weekly applications during the 

season or by soil Si applications (40 kg ha-1). There are 

additional benefits for Si include stimulation of fruit 

formation and accelerated fruit maturation.  

El-Quds (E-448) tomato hybrid had a significantly 

higher mean values of fruit yield characters as average fruit 

weight, yield/plant, early and total yield/feddan during both 

seasons of the study. Concerning number of fruits/plant character 

results showed that El- Quds (E-448) and 023 tomato hybrids 

gave highest mean values compared with Salymia (65010) 

hybrid. The El-Quds (E-448) tomato hybrid gave the highest 

yield parameters during both seasons might be attributed to its 

owing vigorous highest vegetative growth parameters as reported 

earlier (Table 3). Also, due to the highest number of flowers and 

percentage of fruit setting compared with other hybrids (Table 4). 

The highest mean values of yield parameters were 

obtained from El-Quds (E-448) tomato hybrid when sprayed 

with the highest level of potassium silicate 3000 mg.l-1 

treatment in both seasons. The high significant values produced 

by some interaction treatments for in yield components 

characteristics i.e. (number of fruits/plant, average fruit weight, 

total yield/plant and early yield /fed.) surely will positively 

reflect on total yield/fed.) in both seasons. 

Chemical composition 

1. Chemical composition of leaves 

The tabulated averages (Tables 7 and 8) disclosed that 

there is a direct proportionate relationship between chemical 

composition of leaves [as leaf's chlorophyll content 

(chlorophyll a, b and a+b) and leaf's nutrient content (N, P, K, 

Si content)] and potassium silicate concentrations especially at 

3000 mg.l-1 during both seasons. This finding could be taken 

place due to the major role of potassium silicate on 

photosynthetic activity and ultra-structure of leaf organelles 

(Shu and Liu, 2001) and photosynthetic rate (Wang et al., 
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2006). Further, this event may be occurred owing to ability 

potassium silicate to regulate the leaf photosynthetic functions 

as in case of cucumber readings (Wei et al., 2009), or because 

of the functions of material sprayed in increase photosynthetic 

pigments in cucumber leaves as reported by Mady (2009). 

Also, foliar application with high concentration of potassium 

silicate showed higher leaves content of K% and Si% may be 

due to the composition of potassium silicate as 22% SiO2 and 

11% K2O which absorbed through leaves by foliar application 

and accumulate in tomato leaves. Moreover, data in Table (1) 

showed high soil content from N (128.31 and 130.00 mg/kg 

soil) and K (175 and 180 mg/kg soil) in both seasons in addition 

to the applied fertilization on N and K during season may cause 

significant increases in N and K % in tomato leaves.  
 

The obtained results are similar, more or less, to those 
reported by Al-Aghabary et al. (2005) who found that foliar 
application of Si increased both Chl a and Chl b contents of 
tomato plants after 10 days of treatment. After 27 days of 
treatment, the difference of both Chl a and Chl b content between 
treatments was not significant. Also, Hellal et al. (2012) and 
Kardoni et al. (2013) reported that silicon application increased 
chlorophyll contents in shoots of faba bean.  

Results declared that El-Quds (E-448) tomato hybrid had 
a significantly higher mean values of chlorophyll a, b, a+b and 
leaf’s N, P, K, Si content compared with other two hybrids during 
both seasons.  Also results showed that the El-Quds (E-448) 
tomato hybrid treated sprayed with potassium silicate 
concentrations at 3000 mg.l-1 gave a significantly higher mean 
values of chlorophyll a, b, a+b and leaf’s N, P, K, Si content 
during both seasons of the study.  

Table 6. Yield characters of three tomato hybrids as 

affected by foliar application with potassium 

silicate (K2SiO3) during the winter seasons of 

2018/2019 and 2019/2020 

Treatments 

Early yield/feddan 
(ton) 

Total yield/feddan 
(ton) 

2018/2019 2019/2020 2018/2019 2019/2020 

K2SiO3 (mg. l-1) 
Control 5.25 D 5.13 D 16.70 D 14.89 D 
1000  6.22 C 6.07 C 18.28 C 16.42 C 
2000   7.70 B 7.24 B 20.70 B 18.32 B 
3000   8.19 A 7.68 A 21.49 A 19.04 A 

Hybrids 
65010 5.22 C 5.23 C 16.45 C 15.04 C 
023  7.14 B 6.80 B 19.79 B 17.61 B 
E-448  8.15 A 7.57 A 21.43 A 18.85 A 

Interactions effects 
K2SiO3 Hybrids  

Control 
65010 3.83 j 4.00 h 14.40 j 13.04 h 
023 7.12 ef 6.57 e 19.76 ef 17.23 e 

E-448 4.78 i 4.83 g 15.94 i 14.39 g 

1000 
65010 4.26 ij 4.45 gh 15.09 ij 13.78 gh 
023 5.61 h 5.63 f 17.29 h 15.69 f 

E-448 8.77 bc 8.14 bc 22.45 bc 19.79 bc 

2000 
65010 6.18 gh 6.05 ef 18.22 gh 16.37 ef 
023 7.63 de 7.29 d 20.58 de 18.40 d 

E-448 9.30 ab 8.38 ab 23.30 ab 20.18 ab 

3000 
65010 6.59 fg 6.40 e 18.90 fg 16.96 e 
023 8.21 cd 7.72 cd 21.53 cd 19.11 cd 

E-448 9.75 a 8.91 a 24.04 a 21.04 a 
Values having the same alphabetical letter (s) in common, within each 

column, do not significantly differ, using Duncan’s multiple range test 

at 0.05 level of probability. 
 

 

Table 7. Leaf's chlorophyll content of three tomato hybrids as affected by foliar application with potassium silicate 

(K2SiO3) during the winter seasons of 2018/2019 and 2019/2020 

Treatments 
Leaf's chlorophyll content (mg/g, f.w.) 

Chlorophyll a Chlorophyll b Total chlorophyll  (a + b) 
2018/2019 2019/2020 2018/2019 2019/2020 2018/2019 2019/2020 

K2SiO3 (mg. l-1) 
Control 0.573 D 0.557 D 0.383 D 0.361 D 0.956 D 0.918 D 
1000  0.590 C 0.573 C 0.398 C 0.376 C 0.988 C 0.949 C 
2000   0.615 B 0.598 B 0.421 B 0.397 B 1.036 B 0.995 B 
3000   0.625 A 0.606 A 0.428 A 0.405 A 1.053 A 1.010 A 

Hybrids 
65010 0.574 C 0.556 C 0.383 C 0.361 C 0.957 C 0.917 C 
023  0.607 B 0.590 B 0.413 B 0.391 B 1.020 B 0.980 B 
E-448  0.622 A 0.604 A 0.426 A 0.403 A 1.048 A 1.007 A 

Interactions effects 
K2SiO3  Hybrids  

Control 
65010 0.548 l 0.532 l 0.361 l 0.339 i 0.909 l 0.871 l 
023 0.606 f 0.591 f 0.413 f 0.392 d 1.019 f 0.982 f 

E-448 0.564 j 0.548 j 0.375 j 0.354 g 0.939 j 0.902 j 

1000 
65010 0.556 k 0.539 k 0.368 k 0.346 h 0.924 k 0.885 k 
023 0.582 i 0.565 i 0.391 i 0.368 f 0.973 i 0.933 i 

E-448 0.633 c 0.615 c 0.434 c 0.413 b 1.067 c 1.028 c 

2000 
65010 0.591 h 0.573 h 0.399 h 0.375 f 0.990 h 0.948 h 
023 0.615 e 0.598 e 0.421 e 0.392 d 1.036 e 0.996 e 

E-448 0.640 b 0.623 b 0.443 b 0.420 ab 1.083 b 1.042 b 

3000 
65010 0.600 g 0.581 g 0.405 g 0.383 e 1.005 g 0.965 g 
023 0.624 d 0.605 d 0.428 d 0.405 c 1.052 d 1.009 d 

E-448 0.652 a 0.631 a 0.451 a 0.426 a 1.103 a 1.057 a 
- Values having the same alphabetical letter (s) in common, within each column, do not significantly differ, using Duncan’s multiple range test at 

0.05 level of probability. 

2. Chemical composition of fruits 
Results in Tables (9, 10 and 11) express the average 

values of chemical composition of three tomato hybrids as 
affected by foliar application with potassium silicate 
(K2SiO3) concentration. The results declare that 
concentrations of K2SiO3 affected significantly the traits 

under study. Also, it is obvious that there is a direct 
proportionate relationship between K2SiO3 level and the 
given traits. Foliar application of K2SiO3 at 3000 mg.l-1, 
brought about the highest average values for TSS, vitamin 
C, reducing, non-reducing, total sugars and N, P, K, Si fruit's 
nutrient contents compared to the other treatments, 



J. of Plant Production, Mansoura Univ., Vol. 12 (11), November, 2021 

1267 

especially the control (untreated) plants during both seasons. 
Contrary, foliar application of K2SiO3 at 3000 mg.l-1, 
brought about the lowest average values for fruit acidity 
during both seasons. The gained results could be attributed 

to foliar application of potassium silicate caused increased 
in nutrient contents of leaves (source) as illustrated in Table 
(8) then transferred to tomato fruits (sink).  

 

Table 8. Leaf's nutrient content of three tomato hybrids as affected by foliar application with potassium silicate 

(K2SiO3) during winter seasons of 2018/2019 and 2019/2020 

Treatments 

Leaf's nutrient content (% d.w.) 

N P K Si 
2018/2019 2019/2020 2018/2019 2019/2020 2018/2019 2019/2020 2018/2019 2019/2020 

K2SiO3 (mg.l-1) 
Control 2.39 D 2.18 D 0.311 D 0.294 D 2.41 D 2.30 D 2.42 D 2.27 D 
1000  2.51 C 2.31C 0.328 C 0.310 C 2.60 C 2.47 C 2.56 C 2.74 C 
2000   2.76 B 2.53 B 0.356 B 0.336 B 2.84 B 2.73 B 2.74 B 2.85 B 
3000   2.89 A 2.62 A 0.364 A 0.344 A 2.94 A 2.81 A 2.90 A 2.99 A 

Hybrids 
65010 2.38 C 2.18 C 0.311 C 0.294 C 2.41 C 2.29 C 2.64 B 2.68 B 
023  2.69 B 2.47 B 0.346 B 0.327 B 2.76 B 2.64 B 2.65 B 2.70 B 
E-448  2.82 A 2.59 A 0.363 A 0.343 A 2.92 A 2.79 A 2.68 A 2.77 A 

Interactions effects 
K2SiO3  Hybrids  

Control 
65010 2.11 k 1.93 k 0.285 l 0.269 l 2.15 l 2.03 l 2.09 l 2.22 i 
023 2.73 e 2.51 e 0.346 f 0.327 f 2.77 f 2.65 f 2.43 i 2.39 h 

E-448 2.32 i 2.11 i 0.302 j 0.285 j 2.32 j 2.22 j 2.74 f 2.20 i 

1000 
65010 2.20 j 2.01 j 0.292 k 0.277 k 2.25 k 2.13 k 3.01 c 3.02 c 
023 2.45 h 2.26 h 0.319 i 0.301 i 2.51 i 2.37 i 2.14 k 2.73 e 

E-448 2.89 c 2.66 c 0.374 c 0.353 c 3.04 c 2.90 c 2.52 h 2.46 j 

2000 
65010 2.56 g 2.35 g 0.330 h 0.312 h 2.56 h 2.46 h 2.85 e 2.83 d 
023 2.73 e 2.51 e 0.356 e 0.336 e 2.84 e 2.73 e 3.11 b 2.62 f 

E-448 2.99 b 2.75 b 0.382 b 0.361 b 3.12 b 3.00 b 2.25 j 3.11 b 

3000 
65010 2.66 f 2.43 f 0.337 g 0.319 g 2.68 g 2.54 g 2.59 g 2.63 f 
023 2.83 d 2.59 d 0.364 d 0.343 d 2.94 d 2.81 d 2.92 d 3.04 c 

E-448 3.08 a 2.83 a 0.393 a 0.371 a 3.20 a 3.06 a 3.19 a 3.29 a 
Values having the same alphabetical letter (s) in common, within each column, do not significantly differ, using Duncan’s multiple range test at 

0.05 level of probability. 
 

Table 9. Fruit's chemical quality determination of three tomato hybrids as affected by foliar application with 

potassium silicate (K2SiO3) during the winter seasons of 2018/2019 and 2019/2020 

Treatments 
TSS  % (Brix) Acidity (%) Vitamin C  (mg/100 g) 

2018/2019 2019/2020 2018/2019 2019/2020 2018/2019 2019/2020 

K2SiO3 ( mg.l-1) 
Control 5.27 D 5.11 D 1.03 A 0.97 A 31.54 D 30.21 D 
1000  5.41 C 5.23 C 0.99 B 0.93 B 31.77 C 30.42 C 
2000   5.64 B 5.42 B 0.91 C 0.85 C 32.15 B 30.87 B 
3000   5.71 A 5.48 A 0.88 D 0.83 D 32.28 A 33.75 A 

Hybrids 
65010 5.27 C 5.47 C 1.03 A 0.98 A 31.52 C 32.90 C 
023  5.56 B 5.36 B 0.93 B 0.88 B 32.02 B 30.84 B 
E-448  5.70 A 5.47 A 0.89 C 0.84 C 32.25 A 32.90 A 

Interactions effects 
K2SiO3  Hybrids  

Control 
65010 5.05 l 4.91 k 1.11 a 1.04 a 31.14 j 29.85 i 
023 5.57 f 5.36 e 0.92 ef 0.87 d 32.04 ef 30.65 e 

E-448 5.19 j 5.05 i 1.06 b 1.01 a 31.43 i 30.12 h 

1000 
65010 5.11 k 4.97 j 1.09 ab 1.03 a 31.25 j 29.97 hi 
023 5.34 i 5.16 h 1.01 c 0.96 b 31.65 h 30.33 g 

E-448 5.78 c 5.55 c 0.86 h 0.81 fg 32.42 bc 30.96 cd 

2000 
65010 5.41 h 5.23 g 0.98 cd 0.93 bc 31.78 gh 30.43 fg 
023 5.64 e 5.43 d 0.91 fg 0.85 de 32.14 de 39.75 a 

E-448 5.87 b 5.61 b 0.84 h 0.78 gh 32.52 ab 31.07 bc 

3000 
65010 5.49 g 5.29 f 0.95 de 0.91 c 31.93 fg 30.55 ef 
023 5.71 d 5.47 d 0.88 gh 0.83 ef 32.26 cd 30.86 d 

E-448 5.94 a 5.66 a 0.81 i 0.75 h 32.64 a 31.20 b 
- Values having the same alphabetical letter (s) in common, within each column, do not significantly differ, using Duncan’s multiple range test at 

0.05 level of probability. 

 

Results declared that El-Quds (E-448) tomato hybrid 

had a significantly higher mean values of TSS, vitamin C, 

reducing, non-reducing, total sugars and N, P, K, Si fruit's 

nutrient contents compared to the other two hybrids during 

both seasons. 

Also results showed that the El-Quds (E-448) tomato 

hybrid sprayed with potassium silicate concentrations at 

3000 mg.l-1 gave a significantly higher mean values of TSS, 

vitamin C, reducing, non-reducing, total sugars and N, P, K, 

Si fruit's nutrient content during both seasons of the study. 



Alkharpotly, A. A. and K. G. Abdelrasheed 

1268 

The gained results may be due to that El-Quds (E-448) 

owing highest vegetative growth, yield and leaves chemical 

composition parameters as reported earlier and subset 

quantity then more fruit quality characters.  
 

Table 10. Fruit's chemical quality determination of three tomato hybrids as affected by foliar application with 

potassium silicate (K2SiO3) during the winter seasons of 2018/2019 and 2019/2020 

Treatments 
Fruit sugars (% d.w.) 

Reducing  sugars Non-reducing  sugars Total  sugars 
2018/2019 2019/2020 2018/2019 2019/2020 2018/2019 2019/2020 

K2SiO3 ( mg.l-1) 
Control 1.83 D 1.52 D 2.71 D 2.69 D 4.54 D 4.21 D 
1000  1.91 C 1.59 C 2.92 C 2.78 C 4.83 C 4.37 C 
2000   2.01 B 1.72 B 3.25 B 2.90 B 5.26 B 4.62 B 
3000   2.04 A 1.77 A 3.36 A 2.95 A 5.41 A 4.71 A 

Hybrids 
65010 1.83 C 1.52 C 2.71 C 2.69 C 4.54 C 4.21 C 
023  1.97 B 1.67 B 3.14 B 2.87 B 5.12 B 4.54 B 
E-448  2.04 A 1.76 A 3.33 A 2.93 A 5.37 A 4.69 A 

Interactions effects 
K2SiO3  Hybrids  

Control 
65010 1.73 i 1.41 i 2.38 l 2.55 i 4.11 l 3.97 l 
023 1.98 de 1.68 de 3.14 f 2.86 e 5.12 f 4.54 f 

E-448 1.80 h 1.47 h 2.61 j 2.65 h 4.41 j 4.12 j 

1000 
65010 1.76 hi 1.43 hi 2.49 k 2.62 h 4.25 k 4.05 k 
023 1.87 g 1.54 g 2.82 i 2.75 g 4.69 i 4.29 i 

E-448 2.09 b 1.81 b 3.47 c 2.97 bc 5.56 c 4.78 c 

2000 
65010 1.91 fg 1.60 f 2.93 h 2.76 g 4.84 h 4.37 h 
023 2.01 cd 1.71 d 3.25 e 2.92 d 5.26 e 4.63 e 

E-448 2.11 ab 1.85 b 3.57 b 3.02 b 5.68 b 4.87 b 

3000 
65010 1.94 ef 1.64 ef 3.04 g 2.81 f 4.98 g 4.45 g 
023 2.03 c 1.76 c 3.36 d 2.95 cd 5.39 d 4.71 d 

E-448 2.15 a 1.91 a 3.68 a 3.08 a 5.83 a 4.98 a 
Values having the same alphabetical letter (s) in common, within each column, do not significantly differ, using Duncan’s multiple range test at 

0.05 level of probability. 
 

Table 11. Fruit's chemical determination of three tomato hybrids as affected by foliar application with potassium 

silicate (K2SiO3) during winter seasons of 2018/2019 and 2019/2020 

Treatments 
Fruit's nutrient content (% d.w.) 

N P K Si 
2018/2019 2019/2020 2018/2019 2019/2020 2018/2019 2019/2020 2018/2019 2019/2020 

K2SiO3 ( mg.l-1) 
Control 1.70 D 1.44 D 0.193 D 0.168 D 2.03 D 1.74 D 1.01 D 1.25 D 
1000 1.87 C 1.59 C 0.210 C 0.186 C 2.20 C 1.89 C 1.11 C 1.40 C 
2000 2.12 B 1.80 B 0.235 B 0.213 B 2.45 B 2.12 B 1.21 B 1.47 B 
3000 2.20 A 1.88 A 0.243 A 0.222 A 2.53 A 2.19 A 1.33 A 1.53 A 

Hybrids 
65010 1.71 C 1.43 C 0.193 C 0.170 C 2.04 C 1.74 C 1.15 A 1.33 C 
023 2.04 B 1.73 B 0.226 B 0.204 B 2.37 B 2.03 B 1.17 A 1.41 B 
E-448 2.18 A 1.86 A 0.242 A 0.218 A 2.51 A 2.18 A 1.18 A 1.50 A 

Interactions effects 
K2SiO3  Hybrids  

Control 
65010 1.46 l 1.21 l 0.167 k 0.141 i 1.78 l 1.53 l 0.78 l 1.01 k 
023 2.04 f 1.74 f 0.227 e 0.203 e 2.37 f 2.03 f 1.02 i 1.34 g 

E-448 1.62 j 1.36 j 0.185 i 0.161 h 1.95 j 1.66 j 1.23 f 1.41 e 

1000 
65010 1.54 k 1.29 k 0.176 j 0.154 h 1.86 k 1.58 k 1.42 d 1.59 c 
023 1.80 i 1.51 i 0.202 h 0.178 g 2.12 i 1.80 i 0.84 k 1.38 f 

E-448 2.29 c 1.96 c 0.251 c 0.228 c 2.61 c 2.28 c 1.07 h 1.22 j 

2000 
65010 1.87 h 1.57 h 0.210 g 0.188 f 2.21 h 1.88 h 1.27 e 1.45 d 
023 2.12 e 1.81 e 0.235 d 0.212 d 2.44 e 2.11 e 1.48 b 1.31 h 

E-448 2.36 b 2.02 b 0.260 b 0.238 b 2.70 b 2.36 b 0.89 j 1.64 b 

3000 
65010 1.96 g 1.66 g 0.218 f 0.198 e 2.28 g 1.97 g 1.11 g 1.28 i 
023 2.20 d 1.87 d 0.241 d 0.221 c 2.53 d 2.17 d 1.34 c 1.59 c 

E-448 2.45 a 2.11 a 0.270 a 0.246 a 2.78 a 2.43 a 1.54 a 1.72 a 
-Values having the same alphabetical letter (s) in common, within each column, do not significantly differ, using Duncan’s multiple range test at 

0.05 level of probability. 
 

CONCLUSION 
This study recommends that foliar spraying of 

potassium silicate (K2SiO3) at 3000 mg.l-1 could enhance the 

productivity and quality of tomato plants grown under arid 

regions. Also, El-Quds (E-448) tomato hybrid gave the 

highest yield and quality specially when treated with 

potassium silicate (K2SiO3) at 3000 mg.l-1 compared with 

other tested treatments. However, on farm trials using this 

combination should be done with bona fide tomato growers 

before commercial large scale recommendation.     
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 المناطق الجافةإنتاجية بعض هجن الطماطم التي تم رشها بسيليكات البوتاسيوم المنزرعة في تربة رملية في 
  1و خالد جمال عبد الرشيد 2،1عبد الباسط عبد السميع أحمد الخربوطلي

 جامعة أسوان. –كلية الزراعة والموارد الطبيعية  –قسم البساتين 1
 جامعة مطروح.  –كلية الزراعة الصحراوية والبيئية  -قسم البساتين2
 

، بكلية الزراعة والموارد الطبيعية، جامعة أسوانبحثية في المزرعة ال 8102/8181و  8102/8102خالل موسمي شتاء  حقليتانأجريت تجربتان 

مجم لتر  0111،  8111،  0111،  بتركيزات)الورقي لسيليكات البوتاسيوم رش ال تأثير دراسةالهدف الرئيسي من هذه الدراسة هو وكان . أسوان ، مصر

Salymia (65010 )) وهي طماطمللثالث هجن  إنتاجية  مرات بفواصل زمنية لمدة أسبوعين ، علىأربع  بعد ثالث أسابيع من الشتل التي تم رشهاو( 0-

ناء أث( فرق درجة الحرارة بين النهار والليل)للتغلب على اإلجهاد الحراري أو تخفيفه وذلك الجافة المناطق في ظل ظروف (( E-448)والقدس  180و 

مشار كما هو  تحسين النمو للطماطملتر إلى / مجم  0111سيليكات البوتاسيوم عند بالورقي  لرش، أدى اعموما  . ة أسوان ، مصرزراعة الطماطم في محافظ

. األخرى رشال معامالتب مقارنة( جم) الوزن الطازج والجاف للنباتعدد األوراق لكل نبات ، وعدد األفرع لكل نبات ،  مثلالنمو الخضري ،  قاييسبم إليه

جين ه معكما أعطت نفس المعاملة التي . والتركيب الكيميائي لألوراق والثمار الثمارأعلى قيم محصول  وأظهرت تلك المعاملة أيضا  عالوة على ذلك ،

هجين ى أن إل عام،بشكل  النتائج،أشارت . الكيميائي لألوراق والثمار والصفات المحصولية والتركيبالقدس أعلى معدل نمو خضري ، ( E-448) الطماطم

محصول وجودة  عالي،المثلى إلنتاج نمو خضري  عاملةال اعتبارهالتر يمكن / ملجم  0111التي تم رشها بسيليكات البوتاسيوم عند ( E-448)طماطم القدس 

 .لها المشابهةمحافظة أسوان والمناطق ل لمنطقة التجربة ماطم الشتوية تحت الظروف البيئيةثمار الط
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