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INFLUENCE OF MACRO- AND MICROELEMENTS  

ON THE GROWTH DYNAMICS OF POTATO CROPS  

ON THE 60TH DAY AFTER PLANTING 

 
Studies of the influence of growth regulators and microfertilizers with L-a-

amino acids on potato yield were conducted in the crop rotation of the sector of 

potato study of the Institute of Agriculture of the Carpathian region of NAAS in the 

Western Forest-Steppe zone on gray forestal soils.  

The studies were conducted at different plant nutrition areas (70×20 cm; 

70×25 cm; 70×30 cm) and different groups of potato ripeness, namely the middle-

early variety Aria and the medium-ripe variety Hurman. 

To increase the aboveground vegetative mass of plants with the formation of 

the maximum daily increase in yield of potato tubers is important for increasing the 

productivity of potatoes. In the process of growth and development, each stem 

becomes an independent plant with its own root system, which forms stolons and 

forms tubers. 

When studying the dynamics of the potato crops development on the 60th 

day after planting, it is important to increase the productivity of potato plants and the 

growth of vegetative mass. The application of drugs, such as hros korenerist 1 l/ha, 

ecoline bor premium 1 l/ha and hros amino mahnii 1.5 l/ha, showed an effect on 

increasing the number of stems in the bush, plant height and leaf area surface. 

Increase in potato yield depends on the increase in vegetative mass of plants.  

As a result of observations it was found that on the 60th day after planting 

potatoes, the variety Aria on a feeding area of 70×30 cm with the recommended 

dose of fertilizer N90P90K120 and treatment with microfertilizers observed the largest 

number of stems (3.3), plant height (74 cm) and leaf surface area  

(38.6 thousand m2/ha). In the Hurman variety, the largest increase in vegetative 

mass was observed at a feeding area of 70×20 cm with the application of the 

recommended dose of N90P90K120 fertilizers and micronutrient treatment: the number 

of stems was 4.5, plant height 76.2 cm and leaf surface area 41.7 thousand m2/ha.  

Therefore, in the process of observing the growth dynamics of potato  

plants, it was found that the use of the recommended dose of N90P90K120 and 
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microfertilizers containing L-a-amino acids causes increases in the vegetative mass 

on different feeding areas and different maturity groups of potatoes.  

Key words: potatoes, variety, fertilizers, microfertilizers, vegetative mass. 
 

Коваль А. В.  

Інститут сільського господарства Карпатського регіону НААН 

Вплив макро- та мікроелементів на динаміку росту посівів 

картоплі на 60-й день після садіння 

Дослідження впливу регуляторів росту та мікродобрив з L-a-

амінокислотами на динаміку росту картоплі проводили в сівозміні сектору 

картоплярства Інституту сільського господарства Карпатського регіону НААН 

у зоні Західного Лісостепу на сірих лісових ґрунтах. 

Дослідження здійснювали за різних площ живлення (70×20;70×25; 

70×30 см) та різних груп стиглості картоплі, а саме: середньораннього сорту 

Арія та середньостиглого сорту Гурман. 

Важливим для підвищення продуктивності картоплі є наростання 

надземної вегетативної маси рослин із формуванням максимального добового 

приросту врожайності бульб. У процесі росту й розвитку кожне стебло стає 

самостійною рослиною з власною кореневою системою, яка утворює столони 

й формує бульби. 

Під час проведення дослідження динаміки розвитку посівів картоплі на 

60-й день після садіння виявлено підвищення продуктивності та приросту 

вегетативної маси картоплі. 

За внесення препаратів, таких як «Грос коренеріст», 1 л/га, «Еколайн 

бор преміум», 1,0 л/га, та «Грос аміно магній», 1,5 л/га, було помічено 

збільшення кількості стебел у кущі, висоти рослин та площі листкової 

поверхні, оскільки приріст урожаю картоплі залежить від наростання 

вегетативної маси рослин. 

У результаті спостережень було встановлено, що на 60-й день після 

садіння картоплі в сорту Арія на площі живлення 70×30 см із внесенням 

рекомендованої дози добрив N90P90K120 та обробкою мікродобривами була 

найбільша кількість стебел (3,3 шт.), висота рослин (74 см) та площа листкової 

поверхні (38,6 тис. м2/га). У сорту Гурман найбільший приріст вегетативної 

маси спостерігали на площі живлення 70×20 см із внесенням рекомендованої 

дози добрив N90P90K120 та обробкою мікродобривами: кількість стебел 

становила 4,5 шт., висота рослин ‒ 76,2 см та площа листкової поверхні ‒  

41,7 тис. м2/га. 

Отже, в процесі спостережень за динамікою росту рослин картоплі 

було встановлено, що застосування рекомендованої дози N90P90K120 та 

використання мікродобрив із вмістом L-a-амінокислот зумовлює збільшення 

вегетативної маси на різних площах живлення та за різних груп стиглості 

картоплі. 

Ключові слова: картопля, сорт, удобрення, мікродобрива, вегетативна 

маса. 
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Introduction. Of all the crops grown in Ukraine, potatoes are one of 

the most demanding to nutrients and respond positively to fertilizers. 

An important requirement for the growth and development of potato 

plants is nutritional conditions. Many scientists – О. М. Bunchak [7],  

А. А. Bondarchuk [13], M. Ya. Molotsky, Yu. V. Fedoruk, K. V. Zhytetsky 

[21] note that the need of plants in the appropriate number and ratio 

nutrients are due to potato plants and its biological properties. They also 

emphasize that potatoes are more demanding on nutrients than other crops. 

This is explained by the fact that it is an extremely very productive plant. 

To obtain a high yield, it is necessary to ensure a sufficient level of 

nutrition throughout the growing season [16, 23, 26]. For normal growth 

and development, as well as high productivity, potato plants need mineral 

nutrients: nitrogen, phosphorus, potassium, calcium, magnesium, iron, 

sulfur, boron, manganese and others. However, potatoes need nitrogen, 

phosphorus and potassium the most. 

It is believed that 50% of the increase in yield belongs to fertilizers 

[1]. Effective use of fertilizers in growing potatoes has always been relevant 

[16, 19]. 

With the cultivation technology potatoes accumulate high yields of 

biological mass, which requires a large number of nutrients. 

Depending on the variety and agro-climatic conditions, 10.0 tons of 

tubers and 8.0 tons of potato greens absorb 40–60 kg of nitrogen, 10–18 

phosphorus, 60–100 potassium, 20–40 sulfur, 10–25 magnesium, 20– 

50 calcium. The higher the yield, the greater the removal of nutrients from 

the soil. The main source of soil replenishment with nutrients and a 

necessary condition for obtaining high yields of quality tubers in all soil – 

climatic zones is the introduction of basic nutrients in the form of fertilizers. 

For potatoes, the period of maximum use of plant nutrients falls on 

the beginning of tuber formation, ie the period of maximum mineralization 

of organic fertilizers. Therefore, it is very important to provide the required 

amount of nutrients in the soil in the first 10–15 days after emergence. 

Various deficiency or excess of them negatively affects the growth and 

development of plants. If it is not possible to apply the full amount of 

mineral fertilizers locally, it is necessary to allocate 15–20 kg of nitrogen, 

phosphorus and potassium from the main fertilizer for row fertilization. The 

rest of the fertilizer is applied during the preparation of the soil for planting. 

High yield increments with the application of complete mineral fertilizers 

are observed on all types of soils [3]. 

Today potatoes are the main food, fodder and industrial crop. 

Modern economic conditions in the agricultural sector encourage the search 
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for technologies based on the mobilization of cheap local mineral and 

organic resources. Promising in this aspect is the involvement in the 

biological cycle of secondary crop products of green manures and 

production on their basis of a new generation of organomineral bioactive 

fertilizers, which, applied in doses an order of magnitude lower than the 

recommended doses of traditional organic fertilizers, are not inferior or 

even exceed efficiency. 

Compared to other crops, potatoes are more demanding of nutrients, 

so they require a significant amount of fertilizer. The solution to this 

problem is the use of new modern organo-mineral fertilizers, which contain 

not only the basic nutrients, but also a whole arsenal of trace elements 

(copper, molybdenum, manganese, zinc, boron, selenium, silicium, etc.). 

Their use is most effective in optimal doses because they regulate different 

metabolic processes. 

Under such conditions, the use of fertilizers should meet the needs of 

plants in macro-and micronutrients at all stages of their organogenesis. 

Current plant growth stimulants on the Ukrainian market are available in the 

form of chemical compounds and humic preparations isolated from natural 

substances of organic origin. The positive effect of foliar fertilization on 

yield and quality of potato tubers is proven by numerous experimental 

studies in different soil and climatic conditions. 

One of the ways to increase the efficiency of mineral fertilizers by 

reducing their rates is the use of growth stimulants. Synthetic drugs increase 

yields, resistance of plants to adverse weather conditions, to damage by 

pests and diseases, etc. [20]. 

As already mentioned, a very important factor in yield and quality of 

potatoes is the meteorological conditions of the growing season [28, 29]. 

They also affect the effectiveness of mineral fertilizers. However, the 

relationship between rainfall and potato yields is zonal. It was found that in 

the Steppe there is a close connection between them, in the Forest-Steppe it 

decreases and is almost not felt in Polissia, where an important limiting 

factor is cloudiness, which reduces the inflow of solar radiation by 5–6 

times. The degree of provision of the potato plant with solar insolation 

affects its mineral nutrition. In sunny summer there is a need to increase 

potassium nutrition, and in cloudy – calcium. 

Mineral fertilizers affect a number of plant parameters. These are 

photosynthetic activity and leaf area; height and bushiness [2], yield and its 

quality [10, 11, 23, 24, 25, 31]; nitrate content in tubers and degeneration, 

etc. 
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The normal life cycle of potato plants consists of a number of 

periods, which are characterized by changes in physiological functions and 

organ-forming processes. At the same time there are changes in 

phenological phases, ie morphological and physiological changes in plant 

organs that have formed [3]. 

In their research, scientists [12] found that the density of potato 

plants should correspond to its biological characteristics to create a potential 

opportunity to increase yields due to a well-developed leaf surface and root 

system. The density of agrophytocenosis depends on soil fertility, tuber size 

and variety [13]. The economic yield of potato tubers largely depends on 

the biometric indicators of plants and plantations: plant height, leaf area and 

quatity of stems in the bush and in the area. 

It is known that the height of plants largely depends on varietal 

characteristics and predecessor. With constant cultivation of potatoes there 

was a decrease in plant height, compared with options where it was grown 

in short-rotation crop rotation. Thus, in permanent plantations, the height of 

plants of the variety Borodianska rozheva averaged 45 cm, which is 4% less 

than in the variety Yavir (47 cm). 

When placing potatoes in crop rotation, the height of plants was, 

respectively, by varieties: Borodianska rozheva – 49 cm, Yavir – 52 cm, 

and its growth is 9 and 11% plus, compared with permanent cultivation. The 

difference in varieties under these conditions was greater and amounted to 

6%. 

With increasing nutrition, there was a tendency to increase the height 

of plants of both varieties, both in constant cultivation and in crop rotation. 

If in the control variant, where fertilizers were not applied, the height of 

plants averaged 42 cm, then when applying 40 t/ha of manure this figure 

increased by 21%, with the use of mineral fertilizers in the norm N45P45K45 

with the manure background – by 35%. 

The size of the potato yield is significantly influenced by the leaf 

surface area of plants per hectare. The efficiency of the formation of the leaf 

surface area of plants varies depending on the varietal characteristics and 

growing conditions [3]. 

At the Department of Agrochemistry and Plant Quality of NUBiP, 

research was conducted on the effect of fertilizers on the photosynthetic 

activity of table potatoes of medium-ripe variety Saturn. The formation of 

the leaf surface was influenced by both applied fertilizers and 

meteorological conditions. The maximum leaf surface area was in a variant 

with 1.5 doses of mineral fertilizers given in two steps (N60P70K100 + 

N60P50K80 at planting) – 45.2 thousand m2/ha [2]. 



ISSN 0130-8521. Передгірне та гірське землеробство і тваринництво. 2021. Вип. 70 (1) 

13 

 

Various agro-technological methods significantly affect the value of 

potato yield. It is known that plant density is the most important element of 

the crop structure and it must be established depending on the size of the 

seed material, the properties of the variety and soil fertility [22]. 

Depending on the density of plantings, the yield of potatoes 

increases or decreases significantly [2]. 

In other studies studying the effect of feeding area on yield when 

growing potatoes on peat-swamp soils, the highest yield of seed tubers was 

obtained at feeding area 70×20 – 25 and 90×15 – 20 cm, which is 9–20% 

more than the control of 70×35 cm (40 thousand/ha) – 27.6 t/ha. 

Potato yield is closely related to the area of nutrition, which in turn 

depends on biological characteristics, soil fertility, variety, size of planting 

tubers, planting density and soil cultivation [4, 6]. 

Studies of the Institute of Potato NAAS over the years have shown 

that using a row spacing of 75 cm it is necessary to plant 67 or 54 thousand 

tubers per 1 ha according to the scheme 75×20 – 25 cm [17]. 

According to T. V. Klymenko [15] in connection with the shortage 

of organic and mineral fertilizers in the cultivation of potatoes, it is 

recommended to use straw in combination with green manure, which will 

provide environmentally friendly products, manure and moderate rates of 

mineral fertilizers, which increases the active leaf surface of plants, 

carbohydrate synthesis and obtaining a high yield of potato tubers. 

It was believed that the main crops widely used for food purposes are 

cereals and vegetables. However, the advent of potatoes changed the structure 

of agriculture. Potatoes are a valuable crop and are used in many areas of 

human activity. It is an indispensable food product, widely used for feeding 

animals and as a raw material for various potato products, starch, alcohol. In 

addition, it is a good precursor for different crops. 

It is known that the optimal lighting conditions for photosynthesis of 

plant are in the case if the total leaf surface is approximately 3–4 times or 

more exceeds the soil area and is not less than 35–40 thousand m2/ha 

The main organ of photosynthesis of plants are green leaves, so the 

main attention when growing potatoes should be paid to the formation of the 

optimal leaf surface area [1]. 

In areas of traditional potato growing, it has been established that the 

optimal leaf area is 40–45 thousand m2/ha. Further increase in it not only did 

not increase the productivity of plantations, but on the contrary, led to smaller 

yields due to the stronger suppression of such crops by soil and air drought. 

Numerous studies have shown that the leaf surface area of potato plants 

largely depends on agronomic measures. It is known that crop yields are 
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formed in the process of photosynthesis, when green plants form organic 

matter from carbon monoxide, water and minerals. In this case, solar energy 

is converted into energy from plant biomass. The efficiency of this process 

and ultimately the level of yield depend on the functioning of the leaf surface 

of the crop as a photosynthetic system. The productivity of photosynthesis, in 

turn, depends on environmental factors, technology of cultivation, other 

factors and is determined by two main components: the total area of 

assimilation surface of plants and net productivity of photosynthesis [27]. 

Materials and methods. In 2018–2020, field research was conducted 

on the experimental field of the Institute of Agriculture of the Carpathian 

Region on gray forestal soils. The subject of research – the productivity of 

potatoes depending on the influence of agro-technological factors. The object 

of study – potatoes medium-early variety Aria and medium-ripe Hurman and 

five options for mineral fertilizers and micronutrients: 1) control without 

fertilizers (70×30 cm); 2) Recommended dose of fertilizer N90P90K120 (70× 

30 cm); 3) Recommended dose of fertilizers N90P90K120 + microfertilizers 

(70×20 cm); 4) Recommended dose of fertilizer N90P90K120 + microfertilizers 

(70×25 cm); 5) The recommended dose of fertilizers N90P90K120 + 

microfertilizers (70×30 cm). 

The objective of the study was to determine the effect of the 

recommended dose of fertilizers and microfertilizers with L-a-amino acids on 

potato yield. 

In all variants except the first and the second, foliar fertilization was 

carried out with microfertilizers gros korenerist 1 l/ha, ecoline bor premium 

1.0 l/ha and gross amino magnesium 1.5 l/ha. 

Results and discussion. It is important to increase the productivity of 

potatoes and increase of aboveground vegetative mass with the formation of 

the maximum daily growth of tubers. The yield of potatoes is significantly 

affected by the number of stems in the bush. In the process of growth and 

development each stem becomes an independent plant with its own root 

system, which forms stolons and forms tubers. There is a direct relationship 

between the number of stems in the bush and the number of tubers, so the 

growth of the first indicator always leads to the growth of the second. 

(Table 1) 

Thus, for three years of our research, the largest number of formed 

stems in the bush of medium-early and medium-ripe varieties Aria and 

Hurman on day 60 after planting potatoes in 2018 on feeding areas 70×20 cm 

and 70×25 cm with the recommended dose of fertilizer N90P90K120 and 

microfertilizer treatment was 3.5–4.5 pcs. In 2019, the largest number of 

stems in the Aria variety was on the feeding area of 70×30 cm after the 
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application of the recommended dose of fertilizers and treatment with 

microfertilizers – 3.2 pcs. In the Hurman variety, the largest number of stems 

was on the feeding area of 70×20 cm with the introduction of the 

recommended dose of fertilizers and treatment with microfertilizers – 6 pcs. 

In 2020, the largest number of stems was in the variety Aria on a 

feeding area of 70×30 cm with the recommended dose of fertilizers and 

microfertilizers – 3.3 pcs, and in the Hurman variety the largest number of 

stems was observed on the area of 70×20 cm with the recommended dose of 

fertilizers and microfertilizers – 4.5 pcs. 

Thus, on average over 3 years of research, the largest number of stems 

was in the variety Aria – 3.3 pieces on a feeding area of 70×30 cm with the 

introduction of the recommended dose of fertilizer N90P90K120 and treatment 

with microfertilizers. 

 

1. The number of stems of potato plants on the 60th day after planting 

Options Years of research 
Number of stems, pcs 

Aria Hurman 

Control without 

fertilizers 

2018 3 5 

2019 2.5 5 

2020 2.8 5 

Average for years 2.8 5 

Recommended dose 

N90P90K120 

2018 2 3 

2019 3.5 5 

2020 2.8 4 

Average 2.8 4 

Recommended dose 

N90P90K120 + 

microfertilizers 

(70×20) 

2018 3.5 3 

2019 2.5 6 

2020 3 4.5 

Average 3 4.5 

Recommended dose 

N90P90K120 + 

microfertilizers 

(70×25) 

2018 3 4.5 

2019 3 3 

2020 3 3.8 

Average 3 3.8 

Recommended dose 

N90P90K120 + 

microfertilizers 

(70×30) 

2018 3 5 

2019 3.5 3.5 

2020 3.3 4.3 

Average 3.3 4.3 
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In the Hurman variety at a feeding area of 70×20 cm with the 

application of the recommended dose of fertilizer N90P90K120 and treatment 

with microfertilizers, the number of stems was 4.5 pcs. 

We also conducted research to determine the growth rates of potato 

plants in height (Table 2). 

 

2. The height of potato plants on the 60th day after planting 

Options Years of research 
Plant height, cm 

Aria Hurman 

Control without 

fertilizers 

2018 74 57.5 

2019 50 72.5 

2020 62 65 

Average for years 62 65 

Recommended 

dose N90P90K120 

2018 60 70 

2019 55 73.5 

2020 58 71.8 

Average 58 71.8 

Recommended 

dose N90P90K120 + 

microfertilizers 

(70×20) 

2018 85 85 

2019 63.7 67.5 

2020 74.4 76.2 

Average 74.4 76.2 

Recommended 

dose N90P90K120 + 

microfertilizers 

(70×25) 

2018 57.5 72.5 

2019 62.5 75 

2020 60 73.8 

Average 60 73.8 

Recommended 

dose N90P90K120 + 

microfertilizers 

(70×30) 

2018 82.5 70.5 

2019 65 72.5 

2020 73.8 71.5 

Average 73.8 71.5 

 

Thus, the highest plant height of the studied varieties of potatoes of 

medium-early and medium-ripe varieties Aria and Hurman in height in 

2018 was on the options with the recommended dose of fertilizer N90P90K120 

and micronutrient treatment with a feeding area of 70×20 cm – 85 cm. 

In 2019, the highest plant height was observed in the Aria variety 

with a feeding area of 70×30 cm with the recommended dose of N90P90K120 

and microfertilizer treatment – 65 cm, and in the Hurman variety the highest 
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plant height was observed at a feeding area of 70×25 cm with the 

recommended dose of N90P90K120 and microfertilizer treatment – 75 cm. 

In 2020, the highest plant height at 60 days after planting potatoes 

was observed in the Aria variety with a feeding area of 70×30 cm with the 

recommended dose of fertilizer N90P90K120 and microfertilizer treatment – 

73.8 cm, in the Hurman variety the highest plant height was 70×20 cm with 

application of the recommended dose of N90P90K120 and treatment with 

microfertilizers – 76.2 cm. 

It should be noted that the average indicators for 2018–2020 studies 

showed that the highest plant height was observed in both medium-early 

cultivar Aria and medium-ripe cultivar Hurman on a feeding area of  

70×20 cm with the recommended dose of fertilizer N90P90K120 and 

microfertilizer treatment – 74.4–76.2 cm. 

Potato yield is also significantly affected by the leaf surface area 

ofplants per hectare. The formation of the leaf surface area of potato plants 

varies depending on varietal characteristics and growing conditions. 

On the 60th day after planting potatoes, the area of the potato leaf 

surface was determined. According to the data (Table 3), the leaf surface 

area on the control options without fertilizers with a feeding area of  

70×30 cm in 2018 in the middle-early variety Aria was 16.0 thousand m2/ha, 

and in the medium-ripe variety Hurman – 11.0 thousand. m2/ha. 

The leaf surface area in 2019 on the variant of control without 

fertilizers in the variety Aria was 11.1 thousand m2/ha, and in the variety 

Hurman – 31.6 thousand m2/ha. 

In 2020, the leaf surface area on the control option without fertilizers 

in the variety Aria 13.6 thousand m2/ha, and in the variety Hurman –  

21.6 thousand m2/ha. 

Thus, in the control variant without fertilizers, the average  

value of the leaf surface area for 2018–2020 in the variety Aria  

13.6 thousand m2/ha, and in the variety Hurman – 21.6 thousand m2/ha. 

In the variant with the application of the recommended dose of 

fertilizer N90P90K120, the leaf surface area in 2018 for the middle-early 

variety Aria was 18.0 thousand m2/ha, in the medium-ripe variety Hurman – 

15.5 thousand m2/ha. In 2019, the leaf surface area of the Aria variety was 

29.6 thousand m2/ha, and of the Hurman variety 36.0 thousand m2/ha. 

In 2020, the leaf surface area on the variant with the application of 

the recommended dose of fertilizer N90P90K120 in the variety Aria was  

23.8 thousand m2/ha, in the variety Hurman – 25.8 thousand m2/ha. On 

average, over the years of the study, the leaf surface area in the variant with 

the application of the recommended dose of fertilizers was  
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23.8 thousand m2/ha in the Aria variety and 25.8 thousand m2/ha in the 

Hurman variety. 

 

3. Potato leaf surface area for 60 days after planting 

Options Years of research 

Leaf surface area,  

thousand m2/ha 

Aria Hurman 

Control without 

fertilizers 

2018 16.0 11.5 

2019 11.1 31.6 

2020 13.6 21.6 

Average for years 13.6 21.6 

Recommended 

dose N90P90K120 

2018 18.0 15.5 

2019 29.6 36.0 

2020 23.8 25.8 

Average 23.8 25.8 

Recommended 

dose N90P90K120 + 

microfertilizers 

(70×20) 

2018 21.5 38.0 

2019 47.1 45.3 

2020 34.3 41.7 

Average 34.3 41.7 

Recommended 

dose N90P90K120 + 

microfertilizers 

(70×25) 

2018 18.5 21.0 

2019 35.9 38.4 

2020 27.2 29.7 

Average 27.2 29.7 

Recommended 

dose N90P90K120 + 

microfertilizers 

(70×30) 

2018 22.0 26.5 

2019 55.1 33.1 

2020 38.6 29.8 

Average 38.6 29.8 

 

The leaf surface area on the variants with the application of the 

recommended dose of fertilizer N90P90K120 and treatment with 

microfertilizers of the Aria variety for 2018 was 70×20 cm –  

21.5 thousand m2/ha, 70×25 cm – 49.9 thousand m2/ha, 70×30 cm –  

22.0 thousand m2/ha. For the Hurman variety, the feeding area is 70×20 cm 

– 38.0 thousand m2/ha, 70×25 cm – 21.0 thousand m2/ha, 70×30 cm –  

26.5 thousand m2/ha. 

 When conducting research in 2019 on the variant with the 

introduction of the recommended dose of fertilizer N90P90K120 and treatment 

with microfertilizers in the variety Aria, the leaf surface area was 70×20 cm 
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– 47.1 thousand m2/ha, 70×25 cm – 35.9 thousand m2/ha, 70×30 cm –  

55.1 thousand m2/ha. In the Hurman variety on the feeding area of  

70×20 cm – 45.3 thousand m2/ha, 70×25 cm – 38.4 thousand m2/ha,  

70×30 cm – 33.1 thousand m2/ha. 

In 2020, the leaf surface area of the Aria variety was 70×20 cm – 

34.3 thousand m2/ha, 70×25 cm – 27.2 thousand m2/ha, 70×30 cm –  

38.6 thousand m2/ha. In the Hurman variety on the feeding area of  

70×20 cm – 41.7 thousand m2/ha, 70×25 cm – 29.7 thousand m2/ha,  

70×30 cm – 29.8 thousand m2/ha. 

According to the results of 2018–2020 research, the average value of 

the leaf surface area in the middle-early variety Aria on variants with the 

recommended dose of N90P90K120 and micronutrient treatment is 70×20 cm 

– 34.3 thousand m2/ha, 70×25 cm – 27.2 thousand m2/ha, 70×30 cm –  

38.6 thousand m2/ha. The medium-ripe Hurman variety has a feeding area 

of 70×20 cm – 41.7 thousand m2/ha, 70×25 cm – 29.7 thousand m2/ha, 

70×30 cm – 29.8 thousand m2/ha. 

Conclusions. In the course of observations it was found that the use 

of the recommended dose of fertilizers and the use of microfertilizers with 

L-a-amino acids affects the increase in stem numbers, plant height and leaf 

surface area in different areas and with different groups of potato ripeness. 

During the research period, when applying the recommended dose of 

fertilizer N90P90K120 with the addition of microfertilizers on the studied 

varieties Aria and Hurman, changes in the increase of leaf surface area were 

observed in the experiment variants with a feeding area of 70×25 and  

70×30 cm. 
 

Список використаної літератури 

1. Андрюшко А. Ю. Загальні аспекти 

сучасних технологій вирощування 

картоплі. Агроном. 2004. № 3.  
С. 10‒12. 

2. Бикін А. В., Кіщак В. М. Вплив 

добрив на показники фотосинтетичної 
діяльності посівів картоплі столової для 

насіннєвих цілей. Наукові доповіді НУБіП. 

2010. Вип. 1 (17). С. 17‒25. 
3. Бондарчук А. А., Куценко В. С. 

Технологія вирощування картоплі на 

Поліссі. Картопля. Біла Церква, 2007. Т. 3. 
С. 7‒75. 

4. Бондарчук А. А., Молоцький М. Я., 

Куценко В. С. Сидератні добрива  
під картоплю в Україні. Вінниця, 2018.  

С. 272. 

 References 

1. Andriushko A. Yu. General aspects 

of modern technologies for growing 

potatoes. Ahronom. 2004. No. 3.  
P. 10‒12. 

2. Bykin A. V., Kishchak V. M. 

Influence of fertilizers on indicators of 
photosynthetic activity of table potato 

crops for seed purposes. Naukovi dopovidi 

NUBiP. 2010. Issue 1 (17). P. 17‒25. 
3. Bondarchuk A. A., Kutsenko V. S. 

Potato growing technology in Polissia. 

Kartoplia. Bila Tserkva, 2007. Vol. 3.  
P. 7‒75. 

4. Bondarchuk A. A., Molotskyi M. Y., 

Kutsenko V. S. Green manure fertilizers 
for potatoes in Ukraine. Vinnytsia, 2018. 

P. 272. 



ISSN 0130-8521. Передгірне та гірське землеробство і тваринництво. 2021. Вип. 70 (1) 

20 

 

5. Бондарчук А. А. Наукові основи 

насінництва картоплі в Україні. Біла 

Церква, 2010. 400 с. 
6. Бунчак О. М. Вплив органічних 

добрив універсальної дії (ОДУД) на 

урожайність і якість бульб картоплі. Зб. 
наук. праць Подільського аграрно-техн. 

ун-ту. 2010. Вип. 18. С. 140‒145. 

7. Васильев А. А., Бобоев Д. А. 
Агротехника новых сортов картофеля в 

условиях Южного Урала. Картофелеводство 

: сб. науч. тр. Материалы науч.-практ. 

конф. и координационного совещания 

«Современные тенденции и перспективы 

развития селекции и семеноводства 
картофеля» (к 80-летию ВНИИКХ) / 

Россельхозакадемия, Всерос. НИИ картоф. 

х-ва / под ред. Е. А. Симакова. Москва, 
2011. С. 344‒349. 

8. Вишневська О. А. Продуктивність 

сортів картоплі залежно від комбінованої 
системи удобрення в умовах Полісся. 

Вісник аграрної науки. 2013. № 10.  

С. 17–19 . 
9. Горкуценко О. В., Губар М. І., 

Губар Н. О. Продуктивність ранньостиглих 

сортів картоплі при зрошенні на різних 
фонах удобрення у Північному Лісостепу 

України. Овочівництво і баштанництво. 

2009. Вип. 55. С. 222–228. 
10. Данилюк В., Вислободська М.,  

Сало Г. Продуктивність картоплі залежно 

від удобрення. Вісник Львів. нац. 
аграрного ун-ту. 2014. Вип. 18.  

С. 174‒177. 

11. Ільчук Р. В. Вплив позакореневого 
підживлення Кристалонами на 

врожайність картоплі. Зб. наук. пр. Ін-ту 

біоенергетичних культур та цукрових 
буряків. 2012. Вип. 14. С. 64–67. 

12. Каленська С. М. Формування 

продуктивності картоплі в умовах 
Закарпаття. Наук. вісник НУБіП України. 

Серія: Агрономія. 2012. Вип. 176.  

С. 17‒24. 
13. Картопля ‒ вирощування, якість, 

збереженість / А. А. Бондарчук та ін. Київ 

: КИТ, 2009. 232 с. 
14. Клименко Т. В. Вплив системи 

удобрення на формування індексу площі 

5. Bondarchuk A. A. Scientific bases 

of potato seed production in Ukraine. Bila 

Tserkva, 2010. 400 p. 
6. Bunchak O. M. Influence of organic 

fertilizers of universal action (ODUD) on 

yield and quality of potato tubers. Zb. 
nauk. prats Podilskoho ahrarno-tekhn. 

univesytetu. 2010. Issue 18. P. 140‒145. 

7. Vasil'ev A. A., Boboev D. A. 
Agrotechnics of new varieties of potatoes 

in the Southern Urals. Kartofelevodstvo : 

sb. nauch. tr. Materialy nauch.-prakt. 

konf. i koordinacionnogo soveshhanija 

“Sovremennye tendencii i perspektivy 

razvitija selekcii i semenovodstva 
kartofelja” (k 80-letiju VNIIKh) / 

Rossel'hozakademija, Vseros. NII kartof. 

h-va. / ed. E. A. Simakov. Moscow, 2011. 
P. 344‒349. 

8. Vyshnevska O. A. Productivity of 

potato varieties depending on the 
combined fertilizer system in Polissia. 

Vishyk anrarnoi nayky. 2013. No. 10.  

P. 17‒19. 
9. Horkutsenko O. V., Hubar M. I., 

Hubar N. O. Productivity of early-

maturing varieties of potatoes under 
irrigation on different backgrounds of 

fertilizer in the Northern Forest-Steppe of 

Ukraine. Ovochivnytstvo i bashtannytstvo. 
2009. Issue 55. P. 222‒228. 

10. Danyliuk V., Vyslobodska M.,  

Salo H. Productivity of potatoes 
depending on fertilizer. Visnyk Lviv. nats. 

ahrar. un-tu. 2014. Issue 18. P. 174‒177. 

11. Ilchuk R. V. Influence of foliar 
feeding with Crystalons on potato yield. 

Zb. nayk. prats In-tu bioenerhetychnykh 

kultur i tsukrovykh buriakiv. 2012. Issue 
14. P. 64‒67. 

12. Kalenska S. M. Formation of 

potato productivity in the conditions of 
Transcarpathia. Naukovyi visnyk NUBiP 

Ukrainy. Seriia: Ahronomiia. 2012. Issue 

176. P. 17‒24. 
13. Potatoes ‒ cultivation, quality, 

safety / A. A. Bondarchuk et al. Kyiv : 

KYT, 2009. 232 p. 
14. Klymenko T. V. Influence of 

fertilizer system on the formation of the 



ISSN 0130-8521. Передгірне та гірське землеробство і тваринництво. 2021. Вип. 70 (1) 

21 

 

листкової поверхні картоплі. 

Агропромислове виробництво Полісся. 

2016. Вип. 9. С. 29–31. 
15. Котвицький Б. Б. Системи 

удобрення картоплі в Західному Поліссі 

України. Картоплярство України. 2013. 
Вип. 1/2. С. 51‒58. 

16. Кравченко О. А., Шарапа М. Г. 

Агротехнічні прийоми вирощування 
високих урожаїв картоплі в зонах Полісся 

та Лісостепу України. Картоплярство 

України. 2010. Вип. 1/2 (18/19). С. 20–30. 

17. Кризська М. А., Потапенко Л. В. 

Агрохімічна, агроекологічна та 

економічна оцінки різних систем 
удобрення при вирощуванні картоплі. 

Наук. пр. Ін-ту біоенергетичних культур і 

цукрових буряків. 2014. Вип. 21. С. 33‒39. 
18. Лекомцева Е. В., Иванова Т. Е., 

Иванов И. Л. Удобрение картофеля. 

Картофель и овощи. 2015. Вып. 4.  
С. 34‒35. 

19. Лященко С. А. Технологічні 

прийоми удобрення картоплі в 
короткоротаційній сівозміні на супіщаних 

дерново-підзолистих ґрунтах Полісся 

України. Передгірне та гірське 
землеробство і тваринництво. 2020. Вип. 

67 (ІІ). С. 152–169. 

20. Молоцький М. Я. Продуктивність 
картоплі за комплексного застосування 

добрив і регулятора росту рослин в умовах 

Центрального Лісостепу. Картоплярство 
України. 2009. Вип. 3/4 (16/17).                        

С. 40‒49. 

21. Мороз І. Х., Кравченко О. А., 
Рожнятовський А. О. Технологічні 

прийоми виробництва картоплі. 

Картоплярство : міжвід. темат. наук. зб. 
2011. Вип. 40. С. 165–176. 

22. Оліфір Ю. М. Вплив різних видів 

органічних та органо-мінеральних добрив 
на урожайність і якість бульб картоплі та 

поживний режим ґрунту. Картоплярство 

України. 2012. № 1/2 (26/27). С. 23‒27. 
23. Пархуць І. Вплив рівня 

мінерального удобрення на урожайність та 

якість картоплі на темно-сірих 
опідзолених ґрунтах Володимир-

Волинського району Волинської області. 

index of the leaf surface area of potatoes. 

Ahropromyslove vyrobnytstvo Polissia. 

2016. Issue 9. P. 29‒31. 
15. Kotvytsky B. B. Potato fertilizer 

systems in western Polissia of Ukraine. 

Kartopliarstvo Ukrainy. 2013. Issue 1/2. 
P. 51‒58. 

16. Kravchenko O. A., Sharapa M. H. 

Agrotechnical methods of growing high 
yields of potatoes in the areas of Polissia 

and Forest-Steppe of Ukraine. 

Kartopliarstvo Ukrainy. 2010. Issue 1/2 

(18/19). P. 20‒30. 

17. Kryzska M. A., Potapenko L. V. 

Agrochemical, agroecological and 
economic evaluation of different fertilizer 

systems in potato growing. Nauk. pr. In-tu 

bioenerhet. kultur i tsukrovykh buriakiv. 
2014. Issue 21. P. 33‒39. 

18. Lekomtseva E. V., Ivanova T. E., 

Ivanov I. L. Fertilization of potatoes. 
Kartofel i ovoshhi. 2015. Issue 4.  

P. 34‒35. 

19. Liashchenko S. A. Technological 
methods of potato fertilization in short-

rotational crop rotation on sandy sod-

podzolic soils of Ukrainian Polissia. 
Peredhirne ta hirske zemlerobstvo i 

tvarynhytstvo. 2020. Issue 67 (II).  

P. 152‒169. 
20. Molotsky M. Y. Productivity of 

potatoes with integrated application of 

fertilizers and plant growth regulator in 
the Central Forest-Steppe. Kartopliarstvo 

Ukrainy. 2009. Issue 3/4 (16/17).  

P. 40‒49. 
21. Moroz I. Kh., Kravchenko O. A., 

Rozhniatovskyi A. O. Technological 

methods of potato production. 
Kartopliarstvo : mizhid. temat. nauk. zb. 

2011. Issue 40. P. 165‒176. 

22. Olifir Y. M. Influence of different 
types of organic and organo-mineral 

fertilizers on the yield and quality of 

potato tubers and soil nutrition. 
Kartopliarstvo Ukrainy. 2012. No. 1/2 

(26/27). P. 23‒27.  

23. Parkhuts I. Influence of mineral 
fertilizer level on yield and quality of 

potatoes on dark gray podzolic soils of 



ISSN 0130-8521. Передгірне та гірське землеробство і тваринництво. 2021. Вип. 70 (1) 

22 

 

Вісник Львів. нац. аграрного ун-ту. 2014. 

Вип. 18. С. 109–112. 

24. Петренко А. М. Вплив удобрення за 
різних норм і способів унесення на 

врожайність бульб картоплі. Вісник 

аграрної науки. 2014. № 2. C. 72–74. 
25. Підвищення урожайності бульб 

картоплі при застосуванні різних видів, 

норм та способів внесення мінеральних 
добрив / Л. Є. Кармазіна та ін. 

Картоплярство : міжвід. темат. наук. зб. 

2010. Вип. 39. С. 171‒181. 

26. Сайдак Р. В. Формування 

врожайності картоплі за різних систем 

удобрення залежно від гідротермічних 
умов вегетаційного періоду. Вісник 

аграрної науки. 2014. № 3. C. 74–77. 

27. Соколовська І. М. Формування 
фотосинтетичного потенціалу картоплі в 

складних умовах вегетації 2017 року. 

Картоплярство : міжвід. темат. наук. зб.  
2019. Вип. 44. С. 143–150. 

28. Черниченко І. І., Балашова Г. С., 

Черниченко О. О. Вплив метеорологічних 
факторів на урожай картоплі та способи 

пом’якшення їх негативної дії. Матеріали 

Всеукр. наук-практ. інтернет-конф. 
«Адаптація землеробства до змін клімату 

– шлях підвищення ефективності 

функціонування сільського господарства». 
Херсон, 2013. С. 74–76. 

29. Черниченко І. І., Балашова Г. С., 

Черниченко О. О. Вплив метеоумов 
вегетаційного періоду на урожай картоплі 

на Півдні України при зрошенні. 

Зрошуване землеробство. 2015. Вип. 63.  
C. 41‒44. 

30. Яворов В. Залежність щільності 

ґрунту від способу використання угідь. 
Техніка і технології АПК. 2012. № 2 (29). 

C. 27‒29. 

31. Ярошко М. Вплив добрив на якість 
та врожай картоплі. Вироб. журн. 2012.  

№ 4. С. 104‒106. 

 
 

Volodymyr-Volynskyi district of Volyn 

region. Visnyk Lviv. nats. ahrarnoho un-

tu. 2014. Issue 18. P. 109‒112. 
24. Petrenko A. M. Influence of 

fertilizer at different rates and methods of 

application on the yield of potato tubers. 
Visnyk ahrarnoi nauky. 2014. No. 2.  

P. 72‒74. 

25. Increasing the yield of potato 
tubers when using different types, 

standards and methods of mineral 

fertilizers / L. Ye. Karmazina et al. 

Kartopliarstvo : mizhvid. temat. nauk. zb. 

2010. Issue 39. P. 171‒181. 

26. Saidak R. V. Formation of potato 
yield under different fertilization systems 

depending on the hydrothermal conditions 

of the growing season. Visnyk ahrarnoi 
nauky. 2014. No. 3. P. 74–77. 

27. Sokolovska I. M. Formation of 

photosynthetic potential of potatoes in 
difficult growing conditions of 2017. 

Kartopliarstvo : mizhid. temat. nauk. zb. 

2019. Issue 44. P. 143‒150. 
28. Chernychenko I. I., Balashova H. S., 

Chernychenko O. O. Influence of 

meteorological factors on potato yield and 
ways to mitigate their negative effects. 

Vseukr. nauk-prakt. Internet-konf. 

“Adaptatsiia zemlerobstva do zmin 
klimatu – shliakh pidvyshchennia 

efektyvnosti funktsionuvannia silskoho 

hospodarstva”. Kherson, 2013. P. 74–76. 
29. Chernychenko I. I., Balashova H. S., 

Chernychenko O. O. Influence of 

meteorological conditions of the 
vegetation period on the potato harvest in 

the south of Ukraine under irrigation. 

Zroshuvane zemlerobstvo. 2015. Issue 63. 
P. 41‒44. 

30. Yavorov V. Dependence of soil 

density on the method of land use. 
Tekhnika i tekhnolohii APK. 2012. No. 2 

(29). P. 27‒29. 

31. Yaroshko M. Influence of 
fertilizers on the quality and yield of 

potatoes. Vyrob. zhurn. 2012. No 4. P. 

104‒106. 

Received 26.02.2021 


