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 Abstract 
Our field experiment was made in 2019 in the study garden of 
the Faculty of Horticulture and Rural Development. The soil of 
the experiment was slightly calcareous and alkaline sand with a 
medium humus content. Three different foliar fertilizer treatments 
were applied on industrial tomato test plant. Ripening 
accelerating compounds increased tomato yield. Potassium 
chloride and Sweet treatments increased yield as well. Water 
soluble dry matter content was also increased slightly after KCl 
and Ethrel treatments. 
 

1 Introduction  

In 2019 we examined the effect of various KCl, Sweet and Ethrel solutions given by foliar 
feeding on tomato growing. It was the replicate our experiment in 2018. Potassium plays an 
important role in the coloring and sugar content of the berry. When properly supplied, potassium 
increases the sugar content of the fruit and makes the color more uniform [1, 2, 4]. 

A similar conclusion has been reached by other authors, that potassium also affects yield, 
quality, disease resistance and drought tolerance [6, 7]. In case of small potassium deficiency, yield 
parameters and drought tolerance are reduced, while the plant does not yet show visible symptoms 
of potassium deficiency [8, 9, 10].  

During the maturation phase, the plant naturally produces ethylene. Ethylene accelerates 
ripening and discoloration. Depending on the purpose of cultivation, it is possible to reduce or 
increase the level of ethylene in the plant. In the case of the open-air industrial paradise, artificial 
raising of the ethylene level seems to have positive effects. For this purpose, ethephon, an active 
ingredient of Ethrel, can be used as a maturation accelerator [5]. 

Sweet is a calcium, magnesium, trace element and polysaccharide containing biostimulant. It 
influences sugar formation and coloration advantageously, and accelerates ripening. The active 
substances of Sweet are calcium chloride and disodium octaborate-tetrahydrate [11]. 

In our study we investigated how these products can influence the tomato fruit yield, length of 
maturation and some quality parameters. Specially we measured the water soluble dry matter 
(Brix%) in the berry. 

 

2 Materials and methods 

The experiment was carried out in the Faculty of Horticulture and Rural Development of John 
von Neumann University, in 2019.  
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The area of the open field experiment in the demonstration garden was 0.01 ha (10x10 m). 
The soil of the experiment was slightly calcareous (2.52 m/m% CaCO3) sand with medium humus 
(2.40 m/m%) content and slightly alkaline pH (7.39 pHH2O). 

 We made eight parallel rows. We used healthy seedlings in good condition. Seedlings were 
planted in uniform spacing of 1.2 x 0.25 m.  

Our test plant was H1281 hybrid tomato from Heinz Seed. It is an available hybrid currently 
that is well-proven in Hungarian growing. A short-growing, early-maturing variety. 

It is a determined variety for processing. Fruits have 85-100 g average weight and thick walls, 
dark red color, high pigment content, and good (4,8 - 5.1) Brix%. 

The applied leaf nutrient treatments were the following: 

 No. 1-2 rows: Control 

 No. 3-4 rows: KCl, 40 kg/ha 

 No. 5-6 rows: Ethrel, 0.2 % 

 No. 7-8 rows: Sweet, 6.5 l/ha. 
The first specific ripening accelerator treatment was sprayed on 05.08.2019, at 10% ripeness 

of tomato berries and the second was given one week later, at 50% ripeness of tomato berries. Soil 
parameters were similar in all groups. Cultivation, usual fertilization, plant protection and irrigation 
were made in the same way in control and each treatment parcels. 

Harvesting was made in the middle august. Tomato fruits were tested in the Soil and Plant 
Testing Laboratory of the faculty Fresh fruits were sliced and thoroughly mixed, and soluble dry 
matter content (Brix%) was measured with laboratory refractometer.  

 

3 Results  

The yield of the harvested tomato after spraying with KCl was 10.4 % higher than control 
parcel. If we used Ethrel the yield had increased for 5.8%. The highest yield (10.8 %) was obtained 
after application of Sweet. The effect of different treatments on yield of tomato is shown in Figure 1. 

 

 
 

Figure 1. The effect of different treatments on yield of tomato. 
 
Water soluble dry matter had increased in tomato fruit after treatment with KCl (0.3 Brix%) and 

Ethrel (0.2 Brix%) applications. The highest water soluble dry matter content was obtained from KCl 
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and the lowest dry matter content was obtained from Sweet. The effect of different treatments on 
water soluble dry matter of tomato is given in Figure 2. 

 
 

 
Figure 2. The effect of different treatments on water soluble dry matter of tomato. 

 
The leaf nutrient sprayings had a positive impact of the yield and Brix%. If we used KCl and 

Ethrel we got better results than in control.  

4 Discussion 

In our preliminary study, carried out in 2019 in an open-field trial, we followed the effect of 
potassium and two biostimulant on tomato growing. During the growing season the nutrient supply 
was optimal for the plants. 

 The yield of the harvested tomato increased after all treatments. The highest yield was 
reached after application of Sweet. 

KCl and Ethrel increased the sugar level by 0.2-0.3 Brix%, while Sweet made no more 
difference. The increase is not significant in numerical terms, but it is significant in determining the 
price of industrial tomatoes. The industrial tomato fruit should have a minimum Brix% of 5% at 
harvesting. In our experiment this value was already reached in KCl and Ethrel groups. 

Like to the findings of other authors and our experiment in 2018 [12], in our case, the sugar 
content of the crop increased due to the adequate potassium supply [3]. 

Like to the results of GAWEDA et al. [3], etephon can increase the sugar and dry matter content 
slightly, compared to the control. 
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