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  Summary: We studied the effect of fertilization systems and foliar treatment with humic 

preparations on the productivity of potato variety Belmonda. A field experiment was laid to study 

productivity when using various types of humic preparations with organic, mineral and 

organomineral fertilizers using the method of split plots in triplicate. Double foliar feeding of potato 

plantings was carried out with a tank mixture of the studied humic preparations with a fungicide. 

Against the background with an organomineral fertilizer system, the yield of marketable tubers was 

43.3%, while against the background without fertilizers it was 16.4%. With an organic fertilizer 

system, the number of tubers in the seed fraction increases from 25.7 to 31.7%. Against the mineral 

background, there was a decrease in the number of small fraction tubers from 57.9 to 52.9%. 

 Keywords: Potatoes, fertilizer, humic preparations, foliar feeding, field experience, vegetable 

growing, processing, technology, productivity. 
 
  
 

Introduction. It has been scientifically proven that each soil-climatic zone requires its own fertility 

parameters and norms of organic and mineral fertilizers, ensuring the reproduction of organic matter 

in the soil [1, 2]. Preservation and restoration of soil fertility is a very important task. The use of 

mineral and organic fertilizers, along with the impact on the overall level of crop productivity, is the 

most significant factor contributing to the preservation and increase of soil fertility [3, 4]. 

Agrochemical studies conducted on long-term stationary experiments show that the systematic use of 

organic fertilizers promotes the accumulation of humus, improves the physicochemical properties of 

the soil, reduces acidity, increases nutrient reserves, buffer capacity, moisture capacity and water 

permeability [5, 6]. In addition, it enriches the soil with microflora, enhances its biological activity 

and the release of carbon dioxide, and creates optimal conditions for mineral nutrition of plants [7, 

8]. 

On acidic sandy loam soils, with their poor water permeability and high redox potential, a noticeable 

reduction in acidity cannot be achieved even with the annual application of 35 - 50 t/ha of manure, 

which is largely explained by a sharp increase (1.6 - 3.1 times) calcium and magnesium consumption 

by increasing yields [9, 10]. To compensate for infiltration losses of foundations, it is necessary to 

annually apply at least 26 - 31 t/ha of manure. Moreover, this effect is better manifested when 

manure is combined with mineral fertilizers and [11, 12]. With long-term use of physiologically 

acidic mineral fertilizers, the acidity of the soil increases, the absorption capacity and the degree of 

saturation with bases decrease, and the content of mobile toxic elements in the soil increases: 

aluminum, manganese, iron [13, 14]. Acidification when applying nitrogen fertilizers is associated 

mainly not with increased formation of acids, but with an increase in productive and non-productive 

losses of bases [15, 16]. The use of foliar treatment of plants with humic preparations against the 

background of applied mineral and organic fertilizers for crops in the field crop rotation had a 
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positive effect impact on productivity, crop structure, quality and safety of marketable crop products 

[17, 18]. 

It has been established that foliar treatment with humic preparations, by optimizing plant nutrition, 

affects the yield, removal and utilization rates of nutrients from the soil and fertilizers, which helps 

to increase the efficiency of fertilizers applied to the soil [19, 20]. 

The introduction of humic preparations into production in the form of foliar treatment on a high 

agrochemical nutritional background makes it possible to make maximum use of limited soil 

resources and more productively realize the genetic potential of agricultural crops, improve the 

quality and environmental safety of products. Foliar processing of potatoes during the budding phase 

with an organomineral fertilizer system allows you to obtain an additional increase of 2.8–3.8 t/ha 

with high quality products [21, 22]. 

The effectiveness of humic preparations is related to their chemical nature and the type of raw 

materials from which they are made. Currently, the use of environmentally friendly technologies for 

growing crops is becoming increasingly important.  

In the literature there is a small amount of scientific and practical material on the effects of humic 

preparations on the yield, chemical composition and quality of agricultural crops. The purpose of the 

study is to determine the nature of the impact of humic preparations on the yield and structural 

parameters of the potato crop.  

The purpose of the study is to study the effect of fertilization systems and foliar treatment with 

humic preparations on the productivity of Belmonda potato variety . 

Materials and methods. Field experience to study the productivity of field crop rotation when using 

various types of humic preparations with organic, mineral and organomineral fertilizers was 

launched in 2014. 

Field experiments were carried out using the split plot method in triplicate. The total area of 1st order 

plots ( factor A - fertilizers) was 125 m², accounting 95 m², the total area of 2nd order plots with 

foliar feeding with humic preparations (factor B) was 14 m
2
 
, 
accounting 10.9 m

2 
. 

The following types of fertilizers were used in the experiment: organic - semi-rotted manure; mineral 

- ammonium nitrate, double superphosphate, potassium chloride. Organic fertilizers were applied in 

the spring of 2013, and mineral fertilizers were applied annually in the spring before sowing for pre-

sowing tillage. All studied drugs were prepared according to the manufacturer’s recommendations by 

dilution method. Foliar feeding of potato plantings was carried out with a tank mixture of the studied 

humic preparations with a fungicide. 

Table 1—Scheme of field experiments 

Factor a FactorB 

Control without fertilizers; 

 
Water 

Manure, 25t/ha; Humate (0.34%) 

Manure, 25t/ha+N 65 P 65 K 65 ; N65P65K65 Humate sodium (0.37%) 
 

The preparations were prepared per 1 liter, for the preparation of solutions of which 4 ml of Humate 

and 15 ml of sodium humate stock solution were used . All solutions were prepared using distilled 

water. 

In a microfield experiment with potatoes planted in 2014, 2016 and 2018, double foliar treatment 

with humic preparations was carried out. 

Harvesting and recording of the crop were carried out using a continuous method, followed by 

weighing on technical scales. Soil cultivation and plant care are generally accepted for our area. 
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Belmonda potato variety. 

Results and discussions. The main structural indicators characterizing potato productivity are the 

mass of tubers, their distribution among fractions, as well as the average number of tubers per bush. 

All fertilizer systems used had a positive effect on the structural indicators of potato yield (Table 2). 

The high responsiveness of potatoes to the application of both organic and mineral fertilizers 

contributed to an increase in the average weight of tubers from 1 bush on an organomineral 

background compared to the control by 0.40 kg or 77%. The mineral fertilizer system was slightly 

inferior to the organomineral system in terms of its effect on the structural parameters of potatoes, 

where the increase in the mass of tubers per bush was 0.23 kg (44%). 

Table 2 - The influence of various fertilizer systems on the structural indicators of potato yield 

(average for 2014, 2016, 2018) 

Background 
Average weight of tubers 

per bush, kg 

Distribution of tubers by 

fractions, % 
Average number of tubers 

per bush, pcs. 
<50 50-80 >80 

No fertilizers 0.52 57.8 25.8 16.5 11 

Manure 0.68 43.7 31.8 24.8 14 

Manure + 

NPK 
0.91 33.6 23.3 43.4 14 

NPK 0.74 52.8 22.8 24.5 12 

LSD 05 0.14    1,3 
 

Organic fertilizer system had the least effect on the mass of tubers per bush , which is associated 

with a lack of nitrogen and potassium nutrition, as well as dry conditions of the growing season 

during the years of research. In addition, May and June 2014 and 2016 were dry. Negatively affected 

the process of mineralization of applied manure. The lack of moisture slowed down the biological 

activity of soil microorganisms that carry out the mineralization of organic matter in manure, which 

affected the structure of the potato yield against this nutritional background. 

However, organic fertilizers had the greatest positive effect on the fractional composition of the 

potato crop, which is primarily due to the influence of organic fertilizers on the soil structure. With 

organic and organomineral fertilizer systems , there was a decrease in the proportion of the fine 

fraction with a tuber weight of less than 50 g by 26 - 43%, and a tendency was noted to increase the 

proportion of tubers over 50 g by 35 - 59%. 

Against the background with an organomineral fertilizer system, the yield of marketable tubers was 

43.4%, while against the background without fertilizers it was 16.4%. With an organic fertilizer 

system, the number of tubers in the seed fraction increases from 25.8 to 31.8 %, which is mainly 

associated with nitrogen-potassium nutrition. On the mineral background, there was a decrease in the 

number of fine-fraction tubers from 57.8 to 52.8% due to a more complete satisfaction of plants with 

available nutrients. There was a significant increase in the number of tubers per bush on organic and 

organomineral backgrounds from 11 to 14 pieces. 

Conclusions. Thus, both fertilizers and humic preparations have a positive effect on the structural 

parameters of potato yield . The organomineral fertilizer system, both in action and in aftereffect, 

played a decisive role in the formation of the structural indicators of the crop. The effect of humic 

preparations, as our observations have shown, is associated with the nature of the applied fertilizers 

and the biological characteristics of the crop. 

The most effective was shown by a preparation made on the basis of low-lying peat ( Humate ), 

containing the largest amount of humic acids. 

 

 

 



International Journal of Biological Engineering and Agriculture 
For more information contact: mailto:editor@inter-publishing.com 

Volume 2, No 12 |    
    Dec - 2023 

 

 
Published by inter-publishing.com  |  All rights reserved. © 2023 
Journal Homepage: https://inter-publishing.com/index.php/IJBEA    

Page 195 

 

References. 

1. Kuts O. V. et al. The yield of tomato seeds of the Chaika variety under different fertilizer 

systems in the conditions of the Forest-Steppe of Ukraine //Bulletin of Agricultural Science. – 

2023. – Т. 101. – №. 8. – P. 20-28. https://doi.org/10.31073/agrovisnyk202308-03 

2. Kuts O. V. et al. Effect of mycohelp biofungicide on sowing qualities of vegetable plant seeds 

//Vegetable and Melon Growing. – 2022. – №. 71. – P. 67-75. https://doi.org/10.32717/0131-

0062-2022-71- 

3. Kuts O. V. et al. Investigation of allelopathic influence on sweet potato plants of main weeds and 

agricultural plants //Vegetable and Melon Growing. – 2022. – №. 71. – P. 49-58. 

https://doi.org/10.32717/0131-0062-2022-71-49-58 

4. Kuts O. V. et al. The efficiency of various methods of growing sweet potato planting material 

(Ipomoea batatas) //Bulletin of Agricultural Science. – 2022. – Т. 100. – №. 3. – P. 37-43. 

https://doi.org/10.31073/agrovisnyk202203-05 

5. Kuts O. V. et al. Influence of a biological system of fertilizer and formation of a seed bush on the 

yield of seeds of beet variety bagryany //Vegetable and Melon Growing. – 2022. – №. 72. – P. 

71-78. https://doi.org/10.32717/0131-0062-2022-72- 

6. Kuts O. et al. Study of the efficiency of sweet potato growing in the Forest-Steppe of Ukraine by 

different methods of soil mulching //EUREKA: Life Sciences, (6). – 2021. – P. 17-24. 

https://doi.org/10.21303/2504-5695.2021.002156 

7. Kuts O. V. et al. Efficiency of stimulation of growth of vegetable plants in the juvenile period 

//Vegetable and Melon Growing. – 2021. – №. 69. – P. 89-98. https://doi.org/10.32717/0131-

0062-2021-69-89-98 

8. Kuts O. et al. Influence of the fertiliser system on the soil nutrient regime and onion productivity 

//Plant & Soil Science. – 2022. – Т. 13. – №. 4. – P. 16. 

https://doi.org/10.31548/agr.13(4).2022.17-26 

9. Kuts O. V. et al. Efficiency of growth regulators in vegetables //Vegetable and Melon Growing. – 

2020. – №. 68. – P. 63-75. https://doi.org/10.32717/0131-0062-2020-68-63-75 

10. Hanhur V., Kosminskyi О. Formation of the photosynthetic-active surface of sunflower hybrid 

plants depending on fertilizer standards //Scientific Progress & Innovations. – 2023. – Т. 26. – 

№. 2. – P. 5-9. https://doi.org/10.31210/spi2023.26.02.01 

11. Hanhur V. et al. Effect of fertilizer on sunflower productivity and seed quality //Bulletin of 

Poltava State Agrarian Academy. – 2022. – №. 2. – P. 50-56. 

https://doi.org/10.31210/visnyk2022.02.05 

12. Hanhur V. et al. Impact of different tillage systems on soil nutrient regime in the field of winter 

wheat and spring barley in the left-bank forest-steppe zone of Ukraine //Scientific Progress & 

Innovations. – 2022. – №. 1. – P. 38-44. https://doi.org/10.31210/visnyk2022.01.04 

13. Hanhur, V. V., Pypko, O. S., Prokopiv, O. O. Soybean productivity depending on technology of 

pre-sowing tillage and inoculation //Scientific Progress & Innovations. – 2021. – №. 4. – P. 85-

90. https://doi.org/10.31210/visnyk2021.04.10 

14. Hanhur V. V., Len O. I., Hanhur N. V. Effect of minimizing soil tillage on moisture supply and 

spring barley productivity in the zone of the Left-Bank Forest-Steppe of Ukraine //Bulletin of 

Poltava State Agrarian Academy. – 2021. – Т. 1. – P. 128-134. 

https://doi.org/10.31210/visnyk2021.01.15 

15. Hanhur V. V., Kosminskyi О. O., Mishchenko O. V. Influence of mineral fertilizers on the 

content of nutrients in the soil and the yield of sunflower hybrids of different maturity groups 

//Bulletin of Poltava State Agrarian Academy. – 2021. – Т. 1. – P. 116-121. 

https://doi.org/10.31210/visnyk2021.01.13 



International Journal of Biological Engineering and Agriculture 
For more information contact: mailto:editor@inter-publishing.com 

Volume 2, No 12 |    
    Dec - 2023 

 

 
Published by inter-publishing.com  |  All rights reserved. © 2023 
Journal Homepage: https://inter-publishing.com/index.php/IJBEA    

Page 196 

 

16. Hanhur V. V., Kotliar Y. O. Influence of predecessors on water consumption and productivity of 

winter wheat in the zone of the left-bank Forest-Steppe of Ukraine //Bulletin of the Poltava State 

Agrarian Academy. – 2021. – Т. 1. – P. 122-127. https://doi.org/10.31210/visnyk2021.01.14 

17. Shablia, V. P. Comparative assessment of feed preparation technologies for Ukrainian breeds of 

dairy cows // Boletim De Indústria Animal. – 2018. – Т. 75. – P. 1-10. 

https://doi.org/10.17523/bia.2018.v75.e1424. 

18. Syromyatnikov Y.N. Improvement of the effectiveness of the technical process of movement of 

soil in a cultivating separating ripper // Agriculture. – 2017. – № 1. – P. 48-55. 

https://doi.org/10.7256/2453-8809.2017.1.22037  

19. Syromyatnikov Y.N. Ways to Reduce the Specific Pressure of Wheeled Thrusters on the Soil // 

Agriculture. – 2017. – № 4. – P. 95-103. https://doi.org/10.7256/2453-8809.2017.4.26797  

20. Pashchenko V.F., Syromyatnikov Y.N., Khramov N.S. Physics of the Process of a Work Tool 

with a Flexible Element Getting into Contact with the Soil // Agriculture. – 2017. – № 3. – P. 33-

42. https://doi.org/10.7256/2453-8809.2017.3.24563 

21. Syromyatnikov Y.N. Justification of the shape of a plowshare with steering disks of a cultivating 

separating ripper // Agriculture. – 2017. – № 2. – P. 18-29. https://doi.org/10.7256/2453-

8809.2017.2.23150  

22. Pashchenko V.F., Syromyatnikov Y.N., Khramov N.S. Soil-cultivating setting a flexible working 

body to control of weeds growth // Vegetable and Melon Growing. – 2018. – № 64. – P. 33-43. 

https://doi.org/10.32717/0131-0062-2018-64-33-43 

 

  


