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Abstract       Leaf analyses showed constant values for the main nutrients: 
nitrogen, potassium, calcium and positive values for the phosphorus and 
magnesium. The ratio Ca / Mg supports the process of photosynthesis, which 
favors the production quality. Foliar fertilization applied to the greenhouse 
tomato crop,  stimulated the nutrient accumulation in plants,  supporting the 
mineral nutrition of plants in the areas of agrochemical optimum. The studies 
on foliar fertilizers have shown that foliar fertilization plays a secondary role 
and completes the soil fertilization and soil fertilization conditions the effects 

of applying foliar fertilizers.   
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Foliar fertilizers are complex liquid solutions 

containing macro and micronutrients, which are 

applied extraradicular, which provides the penetration 

of nutritive ions mainly through the leaves, stimulates 

root uptake, translocation and assimilation of nutrients 

in the soil and of those applied to soil with beneficial 

effects on the quantitative and qualitative level of 

agricultural and horticultural productions (3, 7, 10, 11). 

Phasial fertilization with mineral fertilizing 

solutions was performed in order to complete the 

necessities of plants during vegetation phases (8). 

This type is particularly suitable for fertilizing 

the crops in protected areas, during critical times of 

maximum consumption and the maximum efficiency of 

the plant, in the morning or evening when the 

temperature is low, so that the solution to slowly 

penetrate the leaf and the losses due to evaporation to 

be reduced (2). 

The crops from protected areas require much 

higher doses of nutrients compared to field crops due 

to the much higher productivity (1,6). 

In general, foliar fertilization si made together 

with irrigation water. Mineral absorption and nutrient 

consumption is closely related to water absorption and 

consumption, so that there is an increase in their 

consumption during spring, it maintains at high values 

in summer and decreases in autumn (9, 12). 

When establishing the doses for the tomato 

crops in protected areas, it must be taken into account a 

number of factors: the level of nutrient supply in soil, 

plant vegetation phases and a number of physical 

factors (light, temperature, humidity), as well as the 

planned production (4,5 ).  

The ratios of various nutrients should be also 

balanced and correlated with the phases of vegetation 

and environmental conditions during the vegetation 

period (5, 13). 

 

Material and Methods 

 
The experiments were conducted in the greenhouse of 

USAMV from Cluj-Napoca.  

Cronos- F1 hybrid was used for research purposes.  

The experimental protocol comprised twelve foliar 

fertilizers (Table 1).
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    Table 1 

Foliar fertilizers assortment applied to greenhouse-cultivated tomatoes,  

University of Agriculture Sciences and Veterinary Medicine Cluj-Napoca 
No. of 

var. 
Foliar assortment* Concentration of solution % 

1 Control assortment sprayed with water - 

2 Basfoliar Combi-Stipp 1% 

3 Fertillilly 1% 

4 Nutrifag 1% 

5 Terra Sorb Foliar 1% 

6 Folplant 231 1% 

7 Ferticare 14-11-25 1% 

8 Ferticare 15-30-15 1% 

9 Ferticare 24-8-16 1% 

10 Biodor 0,5 1% 

11 Biodor 2312 1% 

12 Ecofert 2 1% 

13 Polyfeed 19-19-19 1% 

* with three treatments: the first treatment when first inflorescence, the others at 14 staggered days. 

 

The analysis in plant were carried out according 

to the following methods: Nt was determined by the 

Kjeldahl method; N-NO3 in the dry plant matter was 

determined in 2% acetic acid extract, colorimetrically 

with phenoldisulfonic acid (according to Zinkevici, 

1978); Pt-total phosphorus was determined 

colorimetrically in vegetal ash; Kt-, total potassium was 

determined by flame photometry of the solute from 

ash. 
 

Results and Discussions 

 
The objectives on reaching the agrochemical 

optimum in the soil fertilization, nutrient substrates and 

tomato crop are achieved by differentiated fertilization 

programs.  

It is obvious the directing of fertility and 

fertilization for tomato crop immediately after planting 

for the content of phosphorus and potassium, then the 

nitrogen requirements increase (with fruit formation 

and growth), and in the intensive harvest phenophase, 

attention is given to potassium as a determinant of fruit 

quality. In this fertilization program, we can intervene 

with foliar fertilizers, especially in correcting and 

guiding fertilization and nutrition, as a supplementary 

measure. 

The research with foliar composition application 

in greenhouse-cultivated tomato crop, shows a good 

effect of some foliar fertilizers on nutrient 

accumulation in plants. These compositions support the 

mineral nutrition of tomatoes in the agrochemical 

optimum (Table 2). 
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          Table 2  

Influence of foliar fertilizations on the nutrient content of tomato leaves ( greenhouse University of 

Agriculture Sciences and Veterinary Medicine  Cluj-Napoca ) 

 
The above analytical data certifies the 

compliance with the vegetal circuit in most foliar 

compositions of the nutrients found in the experienced 

foliar fertilizers. Positive comments from this point of 

view, are continuously available for nitrogen, 

phosphorus, potassium, calcium and magnesium.  

It can be concluded that in the conditions of 

fertile greenhouse soil,  cultivated with tomatoes, that 

was organo-mineral initially fertilized, and further 

(Phasial) with complex of  type N, P, K and N, the 

application of foliar fertilizers favor the nutrition 

conditions in the soil,  in the root system, by favoring 

the bioavailability and nutrient translocation to the 

aerial vegetative organs. 

 

Conclusions 

 
Changes in the regulation of nutrition are 

sufficiently constant in nitrogen, potassium and 

calcium, and always positive in phosphorus and 

magnesium. Changing the ratio Ca / Mg in vegetation 

proves the favorable effect of foliar fertilization on 

photosynthesis, thus substantiating the qualitative 

changes in production by the extra synthesis of some 

useful organic substances. 

Tomato leaf analysis shows that the absorption, 

translocation and mineral nutrition in general have a 

positive effect when applying foliar fertilizers, 

especially from an agrochemical point of view at an 

optimal level.  

The effect of extraradicular fertilization was 

considered due to the direct application of some 

compositions applied to vegetation, especially on the 

leaves of plants. The penetration of nutrients in the 

leaves usually allows their sufficiently increased and 

efficient inclusion in plant metabolic processes and a 

priming of the synthesis of the developed organic 

substances. 

Within the overall research on the effect of 

foliar fertilizers, the results are becoming increasingly 

contradictory, even if there is encountered a 

diversification and multiplication of these products. 

Much research emphasizes and pays attention to the 

effect of these foliar compositions upon some 

quantitative plant indices to which many other results 

No. of 

var. 
Foliar assortment 

Content of nutrients (%/s.u.) 

Nt 

% 

Pt 

% 

Kt 

% 

Cat 

% 

Mgt 

% 
Ca/Mg 

1 
Control assortment 

sprayed with water 
2.66 0.20 2.10 0.55 0.10 5.5 

2 Basfoliar Combi-Stip 2.38 0.19 2.35 0.50 0.14 3.6 

3 Fertillily 2.66 0.23 2.04 0.56 0.10 5.6 

4 Nutrifag 2.94 0.21 2.28 0.58 0.16 3.6 

5 Terra Sorb Foliar 3.08 0.24 2.00 0.66 0.17 3.9 

6 Folplant 231 2.52 0.23 2.35 0.46 0.20 2.3 

7 Ferticare 14-11-25 2.52 0.22 2.44 0.62 0.14 4.4 

8 Ferticare 15-30-15 2.24 0.22 2.34 0.52 0.20 2.6 

9 Ferticare 24-8-16 2.52 0.20 2.66 0.72 0.13 5.5 

10 Biodor 0.5 2.94 0.18 1.96 0.51 0.16 3.2 

11 Biodor 2312 2.84 0.19 2.26 0.54 0.14 3.9 

12 Ecofert 2 3.08 0.23 2.75 0.80 0.19 4.5 

13 Polyfeed 19-19-19 2.86 0.20 2.82 0.76 0.12 6.3 
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are added that underlines the roles of these foliar 

compositions in the regulation of nutrition and 

fertilization. 

From this last point of view, it is more and more 

considered that foliar fertilization has a secondary role, 

does not exclude fertilization on soil but complements 

it, and foliar fertilization effect is provided to the extent 

that the soil has an agrochemical optimum. In other 

words, the fertilization on soil conditions the effects of 

applying foliar fertilizers. 

Further research is recommanded. 
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