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ABSTRACT 
 
A pot experiment was carried out to study the effect of NPK foliar spraying on salt tolerant of tomato 
plants. Seedlings were grown in plastic pots 30 cm, filled with loamy sand soil. Seedlings were irrigated 
every week with saline two type’s salts (NaCl and CaCl) at two levels 2g and 4g L-1. Seedlings were 
sprayed with foliar spraying containing NPK. Two months later from transplanting of seedlings leaf 
samples were taken for determination nutrient contents.  The result showed that NPK foliar spraying 
had a positive effect on soil, growth development, yield and the nutrient concentrations in leaf plant of 
tomato under the impact of adverse salinity. Although the salts levels of soil have an effect on the 
absorption of nutrients by tomato plant.  But, foliar spraying has a positive effect on the concentration 
of N, K, Ca, Fe, Mn and Cu in plant leaves.    
 
Keywords: Tomato, NPK foliar spraying, salinity levels, NaCl and CaCl, growth parameters, nutrient 

concentrations 

 
1. Introduction 

Crops are exposed to a number of abiotic and biotic stresses. Salinity is a global problem, 
emerging in the arid and semi-arid regions of the world. Salinity also, is one of the most deadly abiotic 
stresses of plants and is considered as the major land degradation problem worldwide (Pichu, 2006). It 
caused a number of secondary stresses, including water stress, ionic stress, and nutritional imbalance.  

Soil salinity poses a global threat to plant growth and development causing significant economic 
losses to tomatoes and other crop plants (Kalaji et al., 2016 and Albaladejo et al., 2017). High soil 
salinity along with heat stress is among the most important constraints to crop production between 
different vital stresses (Zhang et al., 2014). 

Salinity losses are difficult to estimate, at present, more than 800 million hectares of land 
worldwide are affected by salt and account for more than 6% of the total land area in the world (Lutts 
et al., 1996, Munns. and Tester, 2008 and Ruan et al., 2010). 

Salinization is the increase of salt concentration in the soil. It occurs in most cases from salts 
dissolved in added water, which can arise due to the flooding of the soil with sea water, or the leakage 
of sea water or salinity groundwater through the soil, due to high levels of sea water or climate change 
that causes to increase drought rates and sea water. There is growing interest in plants tolerating salts, 
especially economic importance plants such as tomatoes, to grow more salinity soil. 

Salt stress triggers and provokes several signaling pathways to maintain ionic homeostasis and 
osmotic adjustment. Also, salt stress reduces plant growth and influences a series of physiological 
processes and finally decreases photosynthesis resulting in yield reduction (Flowers et al., 2014, Song 
& Wang, 2014 and Zhang et al., 2009, 2014). 

In addition to, salinity causes a significant deficit in water uptake from soil that ultimately disturbs 
the osmotic balance in the affected plants (Munns and Tester, 2008). 

Although different crops differ in their ability to grow under salinity conditions, but their different 
responses is not understood (Loukehaich, 2011). 
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Consequently, the water deficiency leads to secondary effects of salinity causing oxidative stress 
and ionic imbalance (Chen, & Murata, 2002 and Munns & Gilliham, 2015). The ability of plants to 
detect these ionic changes and their proper response to these changes is a prerequisite for prolonging 
survival in a saline condition (Deinlein et al., 2014). 

Salinity induce deficiency of nutrients, especially potassium in tomato plants where under saline 
conditions, sodium cations compete with potassium cations for roots absorption sites also, chloride 
competes for nitrate-nitrogen uptake will prevent plant growth and reduce yield. 

The best treatment of the problem of salinity tolerance in agriculture is by changing farming 
practices to prevent salinization of the soil, or by implementing plans to repair saline soils (Mark and 
Romola, 2003).  

A counter-defense strategy is the accumulation of proline contents in their cells that help osmotic 
adjustment, scavenging free radicals and stabilizing sub-cellular structures (Hayat et al., 2012). 
Moreover, proline accumulation stimulates the genes that respond to salt. Plants under intense the soil 
salt stress can synthesize several antioxidant enzymes to deal with oxidative stress (Seckin et al., 2009). 

Salt tolerance can be defined as the ability of plants to survive and maintain growth under salinity 
conditions. Thus, the search for strategies that lead to increased plant tolerance is a priority (Estañ et al., 
2005 and Martinez-Rodriguez et al., 2008). Yield can be increased in the soil affected by salts, and can 
maintaining increased plants growth by using some mechanisms that enable them to form part of the 
remediation process (Mark and Romola, 2003). 

Tomato (Lycopersicon esculentum L.) belongs to the Solanaceae family. It is the main crop of 
vegetables which has achieved tremendous popularity over the last century. It is grown because of its 
high agricultural and economic value in the world. Also, tomato is one of the best dicotyledonous crops 
studied to tolerate salt because of its genetics knowledge and effortlessly transforming capabilities (Yin 
et al., 2017). The plant species and cultivars such as tomatoes differ among it to more tolerance of 
salinity (Al-Daej, 2018). In addition to, tomato plant is moderately tolerant to salinity by regulating 
water and ionic homeostasis according to (Pertala et al., 2005 and Martinez-Rodriguez et al., 2008).  

The present study investigated the effects of supplemental foliar spray NPK on  morphological, 
yield and nutrients in tomato plants under soil salinity conditions. 
 
2. Material and Methods 
 

Tomato (Solanum lycopersicum L. cv. GS12) were used in this study to be transplanted at late of 
February in the micronutrients project greenhouse at the NRC, Dokki; Giza, Egypt. This research was 
conducted during the winter season and started from March 1st to the end of August.   

This study investigated the effects of salinity stress on the growth parameters, fruit quality and 
yield as well as leaf nutrient concentrations of tomato plants cultivated under pot experiments.  
For salinity treatment, two salt types (NaCl & CaCl) and two levels (2g  &  4g L-1)  from each type were 
applied with irrigation in addition to tap water, for two weeks after transplanting of seedlings. The salt 
was equally concentration a long treatment.   

During the whole duration of the experiment, twice monthly fertilizer’s addition is stabilized, 
whereas foliar application with micronutrients compound was twice added during season as foliar 
spraying.  
 
2.1. Treatments 

The plants were exposed to the two levels salinity stress treatments using a completely randomized 
design, with three pots per treatment as follows: Control (irrigated tap water), Control + NPK foliar 
spray, (2g NaCl + 2g CaCl L-1), (2g NaCl + 2g CaCl L-1 + NPK), (4g NaCl + 4g CaCl L-1)  and (4g NaCl 
+ 4g CaCl L-1+ NPK L-1). Each treatment contains 3 replicate. Seedlings were irrigated every week with 
saline two type’s salts (NaCl and CaCl) at two levels 2g and 4g L-1.  
 
2.2. Plant material  

Seedlings (one month old) were individually with uniform seedlings of similar vigor; age and size 
to transplanted (one seedling per pot) were prepared into plastic pots (30 cm). The plant pots also, filled 
with loamy sand soil mixture and irrigated with a nutrient solution. 
 



Middle East J. Appl. Sci., 11(1): 143-152, 2021 
EISSN: 2706 -7947    ISSN: 2077- 4613                                        DOI: 10.36632/mejas/2021.11.1.10 

145 

2.3. Soil Analysis 
Soil physico-chemical properties were determined at the starting and end of all treatments. Soil 

samples were analyzed for their texture; pH and electric conductivity (E.C) using water extract (1: 2.5) 
method. Total calcium carbonate (CaCO3 %) was detected by calcimeter, organic matter (O.M %) by 
potassium dichromate method (Chapman and Pratt, 1978). Phosphorus was extracted using sodium 
bicarbonate (Olsen et al., 1954); meanwhile potassium (K), calcium (Ca), magnesium (Mg) and sodium 
(Na) were measured using ammonium acetate (Jackson, 1973). Iron (Fe), manganese (Mn), zinc (Zn) 
and copper (Cu) were extracted using DTPA, (Lindsay & Norvell, 1978). 

 
2.4. Plant analysis 

Leaf samples were taken for measuring nutrients contents. The chemical analysis was done in the 
leaves to determine the mineral nutrient concentrations using the technique according to (Chapman & 
Pratt, 1978).  

Leaves were determined with dry aching after 4 months from seedlings transplanting, using  
method of macro- and micronutrient concentrations. Nitrogen was analyzed using the Kjeldahl method 
(Buresh et al., 1982) and P spectrophotometric-ally measured by (Olsen et al.,1954) technique, and K, 
Ca, Mg, Fe, Mn, Zn and Cu were measured by Perkin-Elmer (1100 B) atomic absorption spectrometer 
(Lindsay and Norvell, 1978). 

 
2.5. Measurements of plant growth 

The number of leaves, number of branches, plant height, number of flowers and number of fruits 
as well as fresh and dry weights (g) of both shoot and root were measured at the end of experiment.  
At the end of the experimental period, plants were carefully removed from the soil, washed  with  
distilled  water,  and the plants  were  partitioned  in  different  tissues  fresh weight (leaf, stem, fruits 
and root/ plant). After drying at 70 ◦C in an oven until constant dry weight, mass of leaves, stem, fruits 
and root dry were determined. These data were used to calculate biomass allocation in leaves, stem, 
fruits and roots as well as root: shoot ratio, and all the measurement were taken for the samples under 
treatments.  
 
2.6. Statistical analysis 

The whole results were submitted to analysis of variance according to (Snedecor and Cochran, 
1967). Differences among treatments means were determined by using the LSD test at a significance 
level of 0.05 (Waller and Duncan, 1969). 
 
3. Results and Discussion  
 
3.1. Effect of NPK foliar spraying under different salinity levels on 
3.1. Soil    
3.1.1. Physical characteristics  

According to (Ankerman and Large, 1974), data in Table (1) showed that the soil had high pH, 
low salinity and organic matter, medium content of calcium carbonate.  
 
Table 1: Effect of NPK foliar spraying under irrigated water salinity levels on soil physical 

characteristics 

Treatment  
Mechanical analysis (%) Physical properties 

Sand Silt Clay Text. pH 
EC 

(dS/m) 
CaCO3 

(%) 
O.M 
(%) 

Before planting  72.0 13.0 15.0 Loamy Sand 8.56 0.13 2.23 1.51 
Control 73 12 15 Loamy Sand 8.54 0.13 1.80 1.65 
Control + NPK foliar spray 69 14 17 Loamy Sand 8.53 0.12 1.60 1.22 
(2g NaCl + 2g CaCl L-1) 73 12 15 Loamy Sand 8.79 0.17 3.20 1.69 
(2g NaCl + 2g CaCl L-1) + NPK 72 12 16 Loamy Sand 8.76 0.12 1.60 1.60 
(4g NaCl + 4g CaCl L-1) 71 13 16 Loamy Sand 8.75 0.18 3.20 1.60 
(4g NaCl + 4g CaCl L-1) + NPK 73 11 16 Loamy Sand 8.73 0.13 2.00 1.29 
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NPK foliar spraying treatment was had a positive effect on most physical characters of the soil. 
As the foliar spraying of NPK under salinity stress caused a reduction in pH, EC and CaCO3, which was 
higher at lower salinity level (2g L-1) than higher salinity, level (4g L-1).  Also, EC, pH and CaCO3 were 
reduced in all foliar spraying treatments at the same salinity level in addition to control treatment.  
 
3.1.2. Soil nutrient contents  

Data in Table (2) showed that the soil had medium content of P, Ca, Na and low content of K and 
micronutrients agreement with (Ankerman and Large, 1974).  

There are differences in the nutrient concentrations of the soil due to the NPK foliar spraying 
under salinity levels.  The plants received NPK foliar spray were less removed of P, K, Ca, Mg and Na 
from the soil than the plant without NPK foliar spray which led to improving the soil content of these 
elements. But, the micronutrients were more removed from the soil with plants received foliar NPK than 
the soil with plants without foliar NPK, which led to reduce the soil content of these elements under the 
salinity condition.  
 
Table 2: Effect of NPK foliar spraying under irrigated water salinity levels on soil nutrient contents 

Treatment  
Macronutrients  (mg/ 100g) Micronutrients (ppm) 

P K Ca Mg Na Fe Mn Zn Cu 
Control 2.63 17.17 348.7 160.0 24.1 9.7 7.8 0.86 0.40 
Control + NPK foliar spray 2.96 17.86 408.0 179.0 24.5 8.5 7.4 0.66 0.30 
(2g NaCl + 2g CaCl L-1) 2.56 16.92 325.0 171.4 28.6 10.9 10.7 0.92 0.42 
(2g NaCl + 2g CaCl L-1) + NPK 2.62 18.00 385.3 176.4 31.5 8.2 7.9 0.82 0.40 
(4g NaCl + 4g CaCl L-1) 2.81 18.10 339.3 160.4 26.8 9.7 8.7 0.96 0.42 
(4g NaCl + 4g CaCl L-1) + NPK 2.95 19.00 402.0 167.3 43.5 9.1 8.1 0.86 0.36 

 
3.2. Plant development 
3.2.1 Growth parameters  
3.2.1.1. Morphological characters    

The presented data in Table 3 show the effect of NPK foliar spraying on growth characters such 
as number of leaves, number of branches, plant height, number of flowers and number of fruits of tomato 
cv. GS12 plant.  Data in the same table showed that there are clear differences among NPK foliar 
spraying treatments for growth parameters under irrigated water salinity levels. 
 
Table 3: Effect of NPK foliar spraying under irrigated water salinity levels on growth characters of 

tomato plants 

Treatment 
Growth characters 

No. of 
leaves 

No. of 
branches 

Height 
(cm) 

Fresh weight 
(g/ plant) 

Dry weight 
(g/ plant) 

Control 47.00 7.33 60.00 702.27 93.53 
Control + NPK foliar spray 48.66 5.66 63.00 754.16 99.51 
(2g NaCl + 2g CaCl L-1) 46.33 4.66 73.00 597.17 78.85 
(2g NaCl + 2g CaCl L-1) + NPK 53.66 8.00 72.70 661.65 89.41 
(4g NaCl + 4g CaCl L-1) 28.33 4.66 53.00 495.77 61.58 
(4g NaCl + 4g CaCl L-1) + NPK 28.66 4.66 51.66 472.69 57.31 
LSD 0.05 % 4.34 1.39 8.27 19.93 2.49 

 
NPK foliar spraying led to improvement growth characters in tomato plants under soil salinity 

conditions. Also, growth characters are at the first level of salinity and control treatment.  In addition 
to, there was a slight increase in the numbers of leaves but there was no increase in the number of 
branches, as the plant height decreased under the second level of salinity. Also, the table shown 
irrigation of tomato plant with two irrigated water salinity levels at 2 g and 4 g L-1 resulted in significant 
reductions in growth characters as compared to control treatment (tap water). NPK foliar spray 
treatments had a pronounced ameliorative as well as growth promoting effect under both saline and non-
saline conditions. 

The results revealed that salinity water supply significantly reduced growth. Supplemental foliar 
spray NPK significantly improved the growth characteristics in both salinity levels.  
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In this regard some researchers such as (Rodriguez et al., 1997 and Najla et al., 2008) found that 
soil salinity has significantly reduced plant growth throughout all plant stages such as, the number of 
leaflets per leaf, the leaves area, the leaves internodes and plant height as well as, fruit production as the 
size and number of fruit in tomato plants, and high salinity negatively affects germination of seeds and 
inhibits growth and development of fruits in tomatoes (Cuartero et al., 2006). In addition, reduce the 
water availability as osmotic effect and accumulation of toxic ions, especially Na+ and Cl-, 
concentrations (Tavakkoli et al., 2010). 
 
3.2.1.2. Plant fresh and dry weights  

The results in the table (3 & 4) also, showed that fresh and dry weights of whole tomato plants 
were improved by foliar spray NPK under salt stress conditions at the first level 2 g L-1 while fresh 
and dry weight decreased at the second level of salinity. 

The highest dry weights obtained from control + spraying NPK treatment. Also, the highest 
root dry weight resulted from NaCl + CaCl (4g L-1) + NPK spray treatment followed by NaCl + 
CaCl (4g L-1) treatment at the second level of salinity, but the lowest dry weight resulted from the 
control treatment without salinity. Also, NPK total as a source of NPK may play an important role 
in plant metabolism and protein assimilation which is necessary for cell formation and consequently 
increase fresh and dry matter.  

In this respect (Sadak et al., 2015) indicated that NPK might alleviate the imposed salt stress, 
either via osmotic adjustment or by conferring desiccation resistance to plant cells as reported by 
other investigators. Salinity is a major abiotic stress which affects tomato growth through reduced 
water uptake and ion imbalances, which may result in toxicity or deficiency symptoms. In this 
context (Shabbir et al., 2015) mentioned that foliar spray of NPK in combination was effective in 
improving wheat growth under both well-watered and water-deficit conditions. 

 
3.2.1.3. Root shoot ratio  

The effect of salt stress usually occurs when the root is exposed to highly saline conditions, 
which is similar to a lack of water. Salt stress lead to change in growth, such as the morphology and 
physiology characters of the root, which in turn will lead to a change in the absorption of water and 
ions and the production of hormones that can communicate information to the shoot. Thus, the 
whole plant is affected when the roots grow in salty medium.    
 
Table 4: Effect of NPK foliar spraying under irrigated water salinity levels on dry weight root shoot 

ratio of tomato plants 
Treatment Dry weight (g/ Plant) Root/ shoot ratio 

Leaves Stems Fruits Shoot Roots Total 
Control 41.11 3.72 35.93 90.76 2.77 93.63 0.031 
Control + NPK foliar spray 42.37 14.12 39.64 96.13 3.38 99.51 0.035 
(2g NaCl + 2g CaCl L-1) 35.25 8.74 31.27 75.26 3.59 78.85 0.049 
(2g NaCl + 2g CaCl L-1) + NPK 41.96 10.89 32.46 70.32 4.10 74.42 0.058 
(4g NaCl + 4g CaCl L-1) 21.95 6.10 29.17 57.22 4.36 61.58 0.076 
(4g NaCl + 4g CaCl L-1) + NPK 13.97 7.96 30.20 52.313 5.18 57.31 0.099 
LSD 0.05 % 1.88 1.88 1.99 2.98 0.16 3.14 0.054 

 
In spite of the negative effect of salt on the root, it appears that the growth of tomato root is less 

affected by salt compared to the growth, so the ratio of dry weight root/ shoot is higher in plants which 
grown under salt stress compared to the control treatment, during the growth and development stages 
(Cruz and Cuarterro, 1990).   

The root/ shoot ratio dry weight of tomato plants under salt stress in accompanied by change in 
the distribution of similar substances between the root and the shoot. Perez-Alfocea et al., (2010) in the 
case of plants treated with salt, the proportion of root absorption was greater when compared to the 
proportion of shoot growth than control plants.  

When the tomato plant grows in soil with a heterogeneous salt concentration, there is an increase 
in the root growth and water absorption to a greater than the roots of the plants in a low saline medium 
Salinity may cause water deficient in the root zone such as those caused by drought. The continued 
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growth of tomato root is attributed during periods of water stress due to the osmotic adjustments with 
sugars and amino acids such as proline as well as inorganic ions such as nitrates, phosphates, sodium 
and potassium.   

The root/ shoot ratio was significantly increased with salt stress for (NaCl+CaCl 4g-1)+NPK from 
other treatments. The highest root/ shoot resulted from the second level of salinity while; the lowest 
ratio was recorded with the control treatment.   

These results were agreed with many researchers who mentioned that the soil salinity leads to a 
significant decrease in growth at different plant stages. Also, shoot growth and dry weight as well as, 
fruit production such as size and number in tomato plants. The inhibition-of plant growth is due to a 
lack of water availability as an osmotic effect and accumulation of toxic ions, especially, to toxic 
concentrations (Rodriguez et al., 1997, Najla et al., 2008, and Tavakkoli et al., 2010). Several 
researchers also reported that shoot growth is more sensitive to salinity than root growth (Shalhevet et 
al., 1995 and Azevedo Neto and Tabosa, 2000) which is consistent with our findings.   

The inhibition of plant growth cannot be estimated by the salt stress of a single physiology process, 
but the predominant is photosynthesis and growth inhibition observed in many plants exposed to salinity 
is often associated with a decrease in their visual capacity (Lu et al., 2003). In sensitive species, salt 
stress can negatively affect the photosynthetic electron transport and inhibit PSll activity due to 
accumulation of salts (Sudhir and Murthy, 2004) in addition, salinity reduces the net photosynthesis rate 
(Zhang et al., 2009). In fact, photosynthetic activity decreases with lower water potential of the leaves 
which can result in stomata.   

  
3.3. Yield  

Data in the table (5) indicate that there is a positive effect of NPK foliar spraying on fruit yield 
and its components such as number of flowers, number of fruits in tomato cv. GS12 plant.  Data showed 
that there are clear differences among treatments under salinity levels.  
 
Table 5: Effect of NPK foliar spraying under irrigated water salinity levels on flowers and fruit yield of 

tomato plants 
Treatments No. of flowers No. of fruits Fruit yield (g/ plant) 
Control 3.33 6.00 384.40 
Control + NPK foliar spray 6.33 8.00 424.20 
(2g NaCl + 2g CaCl L-1) 3.66 6.66 334.61 
(2g NaCl + 2g CaCl L-1) + NPK 6.33 10.00 347.35 
(4g NaCl + 4g CaCl L-1) 2.00 5.00 312.15 
(4g NaCl + 4g CaCl L-1) + NPK 2.00 6.66 323.15 
LSD 0.05 % 1.33 2.01 14.85 

 
Foliar spraying of NPK on tomato plants led to increase numbers of flowers and fruits as well 

as fruit yield when compared with the other treatments without spray. Also, flowering 
characteristics were improved by NPK-fertilizer spraying under salinity levels. 

Data revealed that the highest No. of flowers resulted from the control with NPK foliar spray 
and the first level of salinity with NPK foliar spray, respectively. On the other hand, the lowest No. 
of flowers resulted from the irrigated water salinity at second level with or without NPK foliar 
spray. Also, yield weight affected negatively by irrigated water salinity levels.  

The highest No. of flowers and fruits resulted from the first level of irrigated water salinity 
with NPK foliar spray, but the lowest fruit number per plant recorded by the second level without 
foliar spraying NPK. Also, the highest fruit yield resulted from the control with NPK foliar spray. 
In economic analysis, the value of increasing the visible fruit quality was affected by decrease in 
yield as well as smaller fruit number and size. 

Salinity stress during the flowering and fruiting stages caused a reduction in tomato yield, which 
was attributed to a reduction in the fruit produced number rather than the fruit size. In these regard, 
(Shalhevet and Yaron 1973) mentioned that the yield of tomatoes which grown in artificially salinized, 
was reduced by 10% for every 1.5 mmhos/ cm increase in ECe above 2.0 mmhos/ cm. Also, salinity 
enhances the taste of the tomato fruit that results from an increase in both sugars and acids, but it 
increases the incidence of blossom end rot on fruit (Cuartero and Muñoz, 1988). 
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3.4. Leaf nutrient concentrations 
Leaf analysis appears to use little in tomatoes plant to assess the status of nutrients and 

determine fertilizer requirements. Leaf analysis is very helpful in confirming or rejecting a visual 
diagnosis of nutritional problems in tomatoes, providing consistent information on the nutrients 
concentration involved and distinguishing nutritional defects from those caused by pathogens, or 
by burning resulting from pesticides application as well as inappropriate cultural practices.  

According to (Plank, 1989) the reducing of NPK in plant leaf may be to the soil has high sand and 
low organic matter content. Also, salts accumulate in the top layers of the soil and cause water stress 
induces to the closure of the stomata, which leads to a decrease in the photosynthesis rate (Lawlor and 
Cornic, 2002) and nutritional imbalances which lead to reduce metabolism and cell death 
(Hasanuzzaman et al., 2013). 
 
Table 6: Effect of NPK foliar spraying on leaf nutrient concentrations (The forth leaf from plant top) 

under irrigated water salinity levels of tomato plants.  
Treatment  Macronutrients  (mg/ 100g) Micronutrients (ppm) 

N P K Ca Mg Na Fe Mn Zn Cu 
Control 0.40 0.098 1.97 1.51 0.83 0.52 268 32 45.8 5.83 
Control + NPK foliar spray 1.52 0.088 2.14 1.98 1.07 0.55 466 49 72.3 7.20 
(2g NaCl + 2g CaCl L-1)   0.93 0.095 1.21 1.98 1.03 0.55 353 48 77.8 7.83 
(2g NaCl + 2g CaCl L-1) + NPK  1.09 0.075 2.34 1.84 0.99 0.41 497 49 58.0 7.00 
(4g NaCl + 2g CaCl L-1)   0.91 0.093 1.15 1.91 0.98 0.68 259 49 68.2 8.94 
(4g NaCl + 2g CaCl L-1) + NPK  1.75 0.110 2.40 1.96 0.99 0.66 390 37 54.0 6.07 
LSD 0.05 % 0.129 0.0082 0.215 0.129 0.057 0.122 58.39 5.09 6.9 1.53 

* Stander  
3.5-
5.0 

0.33-
0.65 

3.5-
4.5 

1.0-
3.0 

0.35-
1.0 

 
50-
300 

25-
200 

18-
80 

3-35 

 
Table 6 showed that supplemental foliar spray NPK significantly improved nutrient 

concentrations with control and two water irrigated salinity levels. Also, the salinity treatments reduced 
nutrients concentration of P and K.  

The foliar spraying of NPK led to increase the nitrogen concentration as compared with control 
treatment. The highest of nitrogen concentration resulted from control plus NPK foliar spray when 
compared with control treatment only. 

The first level of irrigated water salinity (2g NaCl + 2g CaCl L-1) increased and then decrease 
at the second level of irrigated water salinity (4g NaCl + 4g CaCl L-1) iron, zinc, and copper 
concentrations were increased.  

The results revealed that irrigated water salinity significantly increased leaf nutrients 
concentration of K, Ca, Mg and Na. also, P and Fe at the first level irrigated water salinity. In addition 
to foliar spray of NPK significantly improved nutrient concentrations of N, K and Ca as well P at the 
second level of irrigated water salinity and Mg at control and the second level of irrigated water salinity.  
The foliar spraying of NPK might to elevate salinity stress of some element which had harmful effect 
such as Na. In this regard, (Cuartero and Muñoz, 1988) pointed out that due to salinity, 
Na+ concentration raises in roots and leaves of tomato plants. On the other hand, Ca2+ and 
K+ concentrations in root tomato plants were change little under salinity, but it are greatly reduced in 
leaves. Also, the plants taking up more Ca2+ and K+ from the salinized medium will have lower 
Na+/K+ and Na+/Ca2+ ratios and equilibrium of nutrients more similar to the non-salinized plants. Also, 
root  NO−3 concentration is maintained for longer periods after salinization or under higher salinity levels 
than leaf  NO−3 concentration  
The result agreement with (Shabbir et al., 2015) who reported that supplemental foliar fertilization 
of NPK significantly improved the water relations, gas exchange characteristics and nutrient 
contents in the genotypes of wheat. 
 
4. Conclusion 

Since the salinity of the soil reduces the absorption of the most nutrients, especially NPK by 
tomato plants which led to significantly reduced most plant growth parameters.  
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Foliar spray compensates the plants for the lack of absorption of these nutrients especially potassium 
which is strongly affected when increasing sodium element concentration in soil. In addition, spraying 
NPK strengthens the root system and thus becomes more capable to absorb the nutrients from the soil. 
And when the nutrients become more concentrated in the tissues of tomato plants, thus also leads to 
improved growth and consequently the yield. 
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