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We selected an effective variant in the potato fertilizer application system, which could provide the predicted yield in areas with an
optimal cultivation balance in heat and moisture. We used a fertilization that contained organic, mineral variants and their
compositions (control, green manures with straw, N50P40K70, 25 t ha-1 of manure with N25P20K35, 50 t ha-1 of manure per crop
rotation area, 37.5 t ha-1t of manure with N12.5P10K17.5). We registered that the most effective was the application of 35.7 t ha -1

of manure with N12.5P10K17.5, which provides the highest yield of tubers (34.93  ±  0.77 t ha-1) compared to the control (20.43  ±
0.47 tha-1). We proved the positive effect of the same variant of the fertilizer system at almost all critical stages of potato
development (stage of booting, budding, and flowering) by the estimation of height and weight of potato plants, moisture reserves
in the soil under potatoes. The composition of green manures with straw increased the yield of potato by 15% comparing to the
control towards 35.7 t ha-1 of manure with N12.5P10K17.5, where the increase of the yield was the largest and comprised 65.8%
regards the control.
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Introduction
One of the main problems both of Ukraine and the whole world is providing the population with food of high quality and sufficient
amount. Among the main crops preference is given to cereals, in particular wheat (Nazarenko & Lykholat, 2018; Nazarenko et al.,
2018, 2019), hybrid of corn (Khromykh et al., 2018) and fruit plants (Shcherbyna et al., 2017; Khromykh et al., 2018a, 2018b;
Lykholat et al., 2018, 2019), comprehensive research on the stability of which is currently being conducted by the scientists from all
the regions of Ukraine. Considerable attention is paid to potato, which is considered the "second bread". The global problem of
growing potato, particularly in Ukraine, is to increase its yield and quality of tubers, as it still remains the most popular vegetable
food, technical raw materials and feed for the livestock industry. Ukraine grows more than 5% of the world harvest, where the area
of potato plantations is 1.6 million hectares with the yield of only 13–14 t ha-1, while in Western Europe the yield is 30–40 t ha-1

(Kravchenko et al., 2010; Olifir et al., 2012; Shuvar et al., 2016; Volkohon et al., 2018). Therefore, the priority in the field of potato
growing in Ukraine is to increase the yield of tubers and improve their taste. The solution of such a problem is impossible without
the use of fertilizers and taking into account the peculiarities of the climate of a particular region. However, in recent years, a sharp
decline in manure production in farms located in northern Ukraine and covering the territory of Polissya lowland (Polissya), and the
high cost of mineral fertilizers do not allow to apply their recommended doses, and lead to the search for effective potato fertilizers
and alternative sources of organic matter into the ground. This would help not only to obtain high yields, but also increase soil
fertility (Bovsunovskyi et al., 2009; Behei et al., 2012). In this regard, there is a need to find effective fertilizer for potato in Polissya

during its cultivation on agro-soil, which was formed under conditions of intensive agricultural cultivation within the distribution of
zonal soil – light gray podzolic soil, which is suitable for growing potato (Kravchenko et al., 2010).
At the present stage, the development of agriculture is considered and evaluated through the prism of environmental problems,
where the optimal combination of the ecological state of the agro-landscape and the technology of growing crops are taken into
account (Znamenskyi et al., 2009; Sereda et al., 2013; Zlenko, 2014). In recent decades, the intensification of degradation
processes in agro-ecosystems has caused the unbalanced anthropogenic load on natural resources, namely the high agricultural
development of northern Ukraine, including Zhytomyr region (52.8%) and its plowing (40.5%). As a result, there is a widespread
decrease in humus content in soils, caused by the imbalance between the entry of organic matter into the soil and its removal with
the crops, which leads to deterioration of physical, physicochemical properties of soils, reduction of crop yields (Munoz et al., 2010;
Brurberg et al., 2011; Hudz et al., 2011; Karpishchenko et al., 2013; Petcu et al., 2014).
It is known that a powerful reserve to increase soil fertility and potato yield are organic fertilizers, namely manure. However, due to
the sharp decline in livestock in recent years, the number of production and application of organic fertilizers to the soil has
decreased accordingly (Saidak et al., 2014). In order to reach the appropriate levels of productivity of agro-ecosystems, it is
necessary to achieve a positive balance of nutrients both through its own production and imports in the required quantity and
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range. The use of by-products of cereals – straw, as well as green manures – green fertilizers can also be of some importance in 
this regard (Hudz et al., 2010; Volkohon et al., 2014). To enrich the soil with organic matter, and, accordingly, the water and 
nutrient regimes of the soil green manure crops are used, the plant mass of which is wrapped in soil at the place of cultivation. The 
decay products of the green mass should be used directly by the next crops, and this can be achieved by plowing the green manure 
in late autumn (Bunchak, 2010; Bedernichek et al., 2014). To date, the issue of the impact of such fertilizers on soil moisture 

reserves and yield of potato tubers has not been sufficiently studied (Kalenska et al., 2012; Kucherenko, 2012; Dehodiuk et al., 
2015). 
In almost all agricultural enterprises of the Polissya zone, excess straw is formed, which is proposed to be applied into the soil to 
replace manure. To avoid the additional costs of scattering straw in the field, it is applied into the soil in crushed form at the same 
time as harvesting cereals. To ensure the fermentation of straw and improve nitrogen nutrition of plants it is necessary to apply 8-
10 kg of nitrogen fertilizers in the active substance per 1 ton of straw (Dehodiuk et al., 2010; Baliuk et al., 2010; Bengtsson et al., 
2014; Hamaiunova et al., 2016). 
The aim of the research is to determine the most effective potato fertilizer system which will provide the predicted yield of it. The 
tasks of the research are the following: to determine the moisture reserves in the soil depending on the fertilizer variant, to study 
the dynamics of growth and development of potato plants, to determine the productivity of potato tubers depending on the use of 
organic and mineral fertilizers and their compositions. The joint application of cereal straw and green fertilizers – green manures 
was used as one of the search variants for alternative fertilizers. 
 

Materials and Methods 

The research region is located in the north of Ukraine on the territory of Ukrainian Polissya. According to the physical and 
geographical zoning, Polissya covers the south-western part of a large area of mixed forests of the East European Plain. Total area 
of Ukrainian Polissya is 113.5 thousand km2 (19% of the territory of Ukraine). This is the territory of intensive agricultural 

production and mainly the territory of development of summer types of health and cognitive recreation. The formation and 
development of forest-steppe landscapes are determined by the optimal balance of heat and moisture (evaporation of moisture 
during the growing season of plants is almost equal to the amount of precipitation), as well as the widespread distribution of loess. 
Thus, the annual rainfall in Polissya is 500–600 mm, the majority (70%) falls from April to October. In wet years it reaches 850–950 
mm, and in dry about of 300–400 mm. Evaporation does not exceed 400–450 mm. The coefficient of moisture (the ratio of 
precipitation to evaporation) is 1.9–2.8 (Dehodiuk et al., 2010). 
The testing site of the research is an experimental agricultural field of Zhytomyr National Agro-ecological University (Zhytomyr 
region) (Figure 1). The source soil under the arable land, transformed into agro-soil, is a light gray podzolic loess loam on fluvial-
glacial deposits. The upper layer of agro-soil (0–20 cm) is characterized by the following agrochemical parameters: humus content – 
1.22–1.35%, medium acid soil acidity (pHaqua 4.8–4.9), the amount of absorbed bases and the degree of saturation of soil bases are 
low and are respectively 1.80–2.07 mmol-eq 100 g-1 of soil and 46.5–53.2%, the content of mobile forms of nitrogen and 
phosphorus is medium, potassium – low. 
 
 

 
 
Figure 1. Localization of the testing site. 
 
Object of the research is the dynamics of growth and development of potato plants, yield accumulation depending on the use of 
different fertilizer schemes. The preceding crop to potato is winter rye. The main tillage was based on tillage without rotation of the 
chunk with heavy disc harrows (model BDT-3) to a depth of 16–18 cm. The fertilizer system included the use of by-products of the 
preceding crop – straw (3 t ha-1), green fertilizer – oil radish (12 t ha-1), manure and mineral fertilizers (nitrogen – ammonium 
nitrate, phosphorus – simple granular superphosphate, potassium – potassium salt). Fertilizers were applied in a scattering manner. 
During the experiment, such a potato fertilizer system was used which included control (variant without fertilizers), application of 
organic fertilizers (manure, joint application of green manures and straw), inorganic fertilizers (N50P40K70) and joint application of 
compositions of organic and inorganic fertilizers (Figure 2). 
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Figure 2. Potato fertilizing pattern. 
 
Potato has high requirements for soil and air moisture. Potato due to weak cuticle and low osmotic pressure is a plant of hydrophilic 
type, i.e., more adapted to humid conditions. As a result it is very sensitive to sudden changes in humidity. There are two critical 
periods of moisture consumption (when moisture deficiency causes irreversible processes in plant development): the growth of 
stolons and the formation of tubers and the active growth of tubers. The first critical period coincides with the budding phase and 
lasts until flowering (Olifir et al., 2012). Lack of moisture at this time is not very noticeable on the outside part of the plant, but it 
leads to the fact that the organic matter formed in the leaves almost does not pass into the tubers and is used to grow the tops. 
Drought at the beginning of tuber formation leads to a decrease in the number of tubers and to a delay in their formation. 
Therefore, it reduces the yield significantly. Due to this circumstance, the moisture reserves in the experiments were determined 
during the budding phase. During the same phase, the height and weight of potato plants were determined. 
Early Bellarosa potato of German selection was used in the experiments. The variety is high-yielding. The tuber is oval-round, the 
eyes are small. The skin is slightly rough, red. The flesh is light yellow. The weight of the marketable tuber is 117–207 grams. Some 
tubers reach 800 g or more. The yield of marketable tubers is 82–99%, shelf life is 93%. The starch content is 12.6–15.7%. Taste 
qualities according to a five-point scale is 4.8. The maximum yield is 38.5 t ha-1. Potato variety Bellarosa is resistant to the pathogen 
of potato cancer, golden potato nematode, bacterial rot, scab, weakly affected by late blight and has high resistance to viruses 
(Brurberg et al., 2011). Bellarosa potatoes can be harvested in 2 months, one can even dig them up and eat them 45 days after 
germination. During culinary heat treatment, the tubers retain their shape and do not crumble. 
In the experiments the conventional methods for measuring linear dimensions (using a ruler), weight of potato plants, weight of 
tubers (weighing on scales), soil moisture reserves (thermostatic-weight method) were used, and the conventional wide-range (70 
cm) agricultural techniques for growing potato (planting tubers in the ridges (55 thousand pieces per hectare), wrapping plants 
before closing the rows) were used. Such elements of agricultural technologies make it possible to obtain a higher yield on the soils 
of the Polissya zone in comparison with the Dutch, German and other intensive regional technologies of potato cultivation used on 
high quality soils. Statistical processing of the experimental material was carried out using the procedure of descriptive statistics, as 
well as one-way analysis of variance (Mcdonald, 2014). To correctly compare the average values of soil moisture, the characteristics 
of the aboveground vegetative part and the potato yield obtained in control with other variants using fertilizers, one of the varieties 
of a posteriori multiple comparison test of group averages – Tukey's test was chosen (Zar, 2014). A posteriori comparisons are 
pairwise comparisons of the studied groups for identification of the differences between them. The differences in the mean was 
found statistically significant with a confidence probability of P≥95%. For the mean value, the standard error was calculated. The 
data in Tables presented like means and standard errors. 
 

Results 
Moisture reserves as a component of agro-ecological potential of potato productivity 
The agro-ecological condition of the soil and plant productivity are significantly influenced by tillage, fertilizer application, as well as 
the supply of productive moisture throughout the growth and development of plants, which together lead to high potato yields. 
Consider the results of determining moisture reserves in the upper soil layer (0–20 cm and 0–50 cm, where the bulk of the root 
system of plants is located) of experimental areas with different fertilization schemes in the budding phase of potatoes and during 
its harvesting (Table 1). 
 
Table 1. Soil moisture reserve values (mm) vs. potato fertilizer systems (n = 3, 2016–2018). 
 

Period Control Green manures 
and straw 

N50P40K70 
 

37.5 t ha-1 of manure 

and N12.5P10K17.5 
Budding stage:     

soil layer 0–20 cm 33.4  ±  0.38a 37.6  ±  0.64b 34.9  ±  0.78abc 40.3  ±  0.52bd 
soil layer 0–50 cm 104.7  ±  0.76a 110.4  ±  1.54ab 113.6  ±  2.69abc 127.3  ±  2.43d 

Harvesting:     
soil layer 0–20 cm 23.6  ±  0.36a 21.7  ±  0.57ab 20.8  ±  0.35bc 25.3  ±  0.50ad 
soil layer 0–50 cm 78.5  ±  1.17a 76.3  ±  0.87ab 81.1  ±  1.55abc 86.4  ±  0.75d 

* here and then the same Latin letters are statistically insignificant differences in the compared pair means by Tukey’s test  
(HSD), P ˂ 0.05. 
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The greatest need for moisture for potato plants is during budding. According to the research results, the moisture reserves in the 
agro-soil during the years of research were sufficient for potato plants, because during the potato growing season the moisture 
reserve in the arable layer of the soil is more than 15 mm (Table 1). At this stage of potato development, the soil (layer of 0–20 cm), to 
which green manures were added compared to the control, was more moist (33.4  ±  0.38 mm and 37.6  ±  0.64 mm accordingly), 
and the soil to which manure with N12.5P10K17.5 was added (37.5 t ha-1) had maximum moisture reserves (40.3  ±  0.52 mm). 

Moisture reserves in the soil layer of 0-20 cm in the variant with the application of green manures and straw are not statistically 
different from the variant with the application of mineral fertilizer (N50P40K70) and the variant with the combined application of 
organic and inorganic fertilizers (37.5 t ha-1 of manure with N12.5P10K17.5).  Regarding the moisture reserves in the layer of 0-50 cm, 
depending on the different fertilizer application variants, at the stage of potato budding the soil to which manure was added (37.5 t 
ha-1) with N12.5P10K17.5  compared to the control had higher moisture reserves (104.7  ±  0.76 mm and 127.3 ± 2.43 mm, 
respectively). Their averages are statistically significantly different from each other. Other variants (green manures with straw; 
N50P40K70) showed worse results.  Therefore, the application of manure (37.5 t ha-1) with N12.5P10K17.5  compared to the control 
affects the soil moisture content more effectively for both the soil layer of 0–20 cm and for the layer of 0-50 cm (relative increase is 
20.7% and 21.6%, respectively).  Consider the effect of different variants for applying fertilizers to moisture content in the soil at 
the stage of harvesting potatoes (Table 1). Average moisture reserves in the soil layer of 0-20 cm in the variant with the application 
of green manures and straw (21.7  ±  0.57 mm) and the variant with the application of organic and inorganic fertilizers (37.5 t ha-1 
of manure with N12.5P10K17.5) (20.8  ±  0.35 mm) do not differ statistically from the control (23.6  ±  0.36 mm), and the variant with 
introduction N50P40K70 into the soil showed smaller result than in the control (20.8 ± 0.35 mm and 23.6  ±  0.36, respectively). 
Regarding the moisture reserves in the layer of 0–50 cm, depending on the different variants for fertilizing, at the stage of 
harvesting potatoes, the soil to which was added 37.5 t ha-1 of manure with N12.5P10K17.5 compared to the control had higher 
moisture reserves by 10.0% . Their averages are statistically significantly different (86.4  ±  0.75 mm and 78.5  ±  1.17, 
respectively). Other variants (green manures with straw; N50P40K70) compared to the control showed less effective results.  
Therefore, the joint application of 37.5 t ha-1 of manure with N12.5P10K17.5 in comparison with the control has positive effect on 
moisture retention in the soil layer of 0–50 cm. The variant with the application of green manures and straw statistically differs from 
the variant of application of manure with N12.5P10K17.5  (37.5 t ha-1) and the value of moisture reserves is inferior to the latter (76.3 ± 
0.87 mm and 86.4 ± 0.75 mm of water, respectively). 
Thus, the use of a composition of organic and mineral fertilizers (37.5 t ha-1 of manure and N12.5P10K17.5) contributed to the retention 
of moisture in the soil layer of 0–50 cm, which improved the water-physical properties of agro-soil and, as a consequence, had 
positive effect on further growth and development of potato plants and crop formation in general. 

Development of aboveground vegetative part (height, weight) of potato 
It is known that the height of potato stems depends on environmental conditions, cultivation technology and variety, the maximum 
height is reached during flowering. The agro-technological methods of increasing the productivity of agricultural crops include, in 
particular, the application of fertilizers to the soil. The results of the evaluation of fertilizer efficiency show that the height of potato 
stems depends on the type of fertilizer (organic, inorganic, joint use of organic and inorganic fertilizers) and their application dose 
(Table 2). If in the control variant the average height of plants in the phase of intensive growth was 17.5 ± 0.4 cm, then due to the 
application of fertilizers the height of plants increased statistically significantly to 20–26.5 cm, exceeding the control by 14–51% 
(Table 2). In the flowering phase, plant development reached its maximum height. In the control variant, the average height of the 
plants was 31.0 ± 0.7 cm, and in the fertilized variants it ranged from 38.0 ± 0.8 cm to 56.0 ± 0.9 cm, exceeding the control by 
23–81% (Table 2).  There was a statistically significant dependence of the positive effect on the stems on the introduction of straw 

and green manures into the soil. Their use increased plant height by 23% compared to the control. Due to only mineral fertilizers, 
the height of the stems increased by 40%. The joint application of organic and mineral fertilizers showed the statistically significant 
increase in the stem height by 47–81% relatively to the control. The maximum increase in the height of potato plants compared to 
the control was obtained in the 37.5 t ha-1 of manure and mineral fertilizers – by 81% (31.0  ±  0.7 cm and 56.0  ±  0.9 cm). 
 
Table 2. The fertilizer system vs. potato plant height (cm per bush, n = 50). 
 

Stage  Control Green manures 
and straw 

N50P40K70 
 

25 t ha-1 of 
manure and 

N25P20K35 

50 t ha-1 of 
manure per 

crop rotation 
area 

37.5 t ha-1 
of manure 

and 
N12.5P10K17.5 

Stalking  17.5  ±  0.4a 20.0  ±  0.4b 22.0  ±  0.5bc 25.0  ±  0.5d 23.0  ±  0.6dce 26.5  ±  0.8df 
Per cent before control  100 114.3 125.7 142.9 131.4 151.4 

Budding  31.0  ±  0.7a 38.0  ±  0.8b 43.5  ±  0.7c 49.0  ±  0.9d 45.5  ±  1.0ce 56.0  ±  0.9f 
Per cent before control  100 122.6 140.3 158.1 146.8 180.6 

Wilting of the tops  26.0  ±  0.8a 31.5  ±  0.6b 33.0  ±  0.6bc 40.0  ±  0.6d 34.5  ±  0.5ce 49.0  ±  0.8f 
Per cent before control  100 121.2 126.9 153.8 132.7 188.5 

 
At the beginning of the wilting of the tops, the height of the plants naturally decreased compared to the flowering phase and in 
average was 26  ±  0.8 cm in the control (Table 2). The fertilizer application variants used in the study had a statistically significant 
positive effect on the height of potato plants: the height of plants in this phase ranged from 31.5  ±  0.6 cm to 49.0  ±  0.8 cm, 
exceeding the control by 23-81% (Table 2). Thus, on the experimental testing site under the climate conditions of Polissya in the 
case of application in agro-soils such fertilizers as green manures and straw, N50P40K70, manure complex 25 tons per hectare and 
N25P20K35, manure (50 t / ha of crop rotation area), manure complex (35 tons per hectare) and N12.5P10K17.5, the height of potato 
plants at such stages of potato development as budding, flowering and wilting of the tops was statistically significantly higher than 
the height of potato plants at the respective stages in the control (Table 2). Simultaneous application of green manures and straw 
has a positive stimulating effect (114.3–122.6% of the control), the greatest effect is observed from the combined use of manure 
(37.5 tons per hectare) and N12.5P10K17.5 (151.4–188.5% of the control). In the formation of the yield of potato tubers an important 
role is played by the accumulation of vegetative mass of plants, which is closely related to the size of the leaf surface of potatoes. 
Therefore, under optimal conditions for the development of potato culture, the increase in aboveground mass is associated with the 
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increase in the photosynthetically active surface, and therefore, it is logical to assume a probable increase in its yield. The results of 
evaluating the effectiveness of the fertilizer system show that the accumulation of aboveground vegetative mass (as well as height) 
of potato plants depends on the fertilizer system: type of fertilizer (organic, inorganic, joint use of organic and inorganic fertilizers) 
and its application doses (Table 3). 
 

Table 3. Fertilizer system vs. potato vegetative mass, g per bush (n = 50). 
 

Stage Control Green 
manures 

and straw 

N50P40K70 25 t ha-1 of 
manure and 

N25P20K35 

50 t ha-1 of manure 
per crop rotation 

area 

37.5 t ha-1 of 
manure and 
N12.5P10K17.5 

Stalking 28.4  ±  0.4a 72.4  ±  0.9b 100.3  ±  1.4c 110.3  ±  2.7d 104.0  ±  1.6cde 157.8  ±  3.0f 
Percent 
before 
control 

100 254.9 352.5 396.5 368.0 555.6 

Budding 110.5  ±  2.2a 218.8  ±  
2.2b 

273.5  ±  4.0c 303.5  ±  2.8d 297.0  ±  3.4de 387.3  ±  5.1f 

Percent 
before 
control 

100 198.0 247.5 274.7 268.8 350.5 

Wilting of 
the tops 

123.3  ±  2.7a 260.6  ±  
3.8b 

359.5  ±  2.4c 330.9  ±  3.0d 304.8  ±  2.6e 409.5  ±  2.4f 

Percent 

before 
control 

100 211.4 291.6 268.4 247.2 332.1 

 
At all the studied stages of development of the potato bush (stalking, flowering, wilting of the tops), its average weight in the 
control is statistically significantly less than those plants that have been exposed to fertilizers. The process of increasing biomass by 
potato bushes during the test of the entire fertilizer system is more intense at the stage of stalking than at other stages (Table 3). 
Thus, at this stage the excess of control is 2.5 times for the variant with the application of green manures and straw, for other 
variants – from 3.5 to 5.6 times. At the stages of flowering and wilting of the tops, these relative indicators change more slowly, 
which indicates the significant contribution to the growth of the potato bush biomass from the joint application of organic and 
mineral fertilizers and their high efficiency. Greater accumulation of mass is observed at the studied stages of development of the 
potato bush from the use of joint application of manure and mineral fertilizers with different doses. 

Productivity of tubers 
Among the important factors that increase the productivity of tubers are fertilizers. According to the results of our own research in 
the control, the yield of potato tubers was the lowest and comprised 204.3 hundred kilograms per hectare (Table 4). In the series of 
increase of potato yields using different fertilizer variants, its minimum yield is predicted in the case of green manures and straw, 
the maximum – in the case of a composition of manure 37.5 tons per hectare and N12.5P10K17.5.  
 
Table 4. The average potato yield vs. the fertilizer system (hundred kilograms per hectare, n = 3). 
 

Marker Control Green 
manures and 

straw 

N50P40K70 25 t ha-1 of 
manure and 

N25P20K35 

50 t ha-1 of 
manure per crop 

rotation area 

37.5 t ha-1 of 
manure and 
N12.5P10K17.5 

Yield of potato tubers 204.3  ±  4.7a 239.0  ±  6.4b 312.0  ±  
0c 

330.3  ±  6.2сd 296.3  ±  7.2cde 349.3  ±  7.7df 

Per cent before control 100 115.0 148.1 156.8 140.7 165.8 

 
The results of statistical processing of the data show that the yield of potato tubers in the control is statistically significantly different 
from other variants for applying both organic and mineral fertilizers (Table 4). Therefore, fertilizer application is the best way to 
increase potato yield. Thus, in studies on the use of straw and green manures compared with the control there was a statistically 
significant increase in tuber yield by 34.7 c ha-1. In the experiment using only mineral fertilizers, there was an increase in yield of 
potato tubers by 107.7 c ha-1. This indicates that the provision of potato with the basic elements of mineral nutrition allows to 
obtain a significant increase in yield. In the case of manure (50 t ha-1), the yield of potato tubers increased by 92 c ha-1. The 
experiments also obtained a significant increase in yield in the case of application of manure compositions (25 t ha-1) and moderate 
doses of mineral fertilizers (N25P20K35). The difference in yield compared to control was 126 c ha-1. The highest yield of potato tubers 

in the experiments was obtained in the case of applying to the soil a composition of manure at a dose of 37.5 t ha-1 and moderate 
doses of mineral fertilizers (N12.5P10K17.5). In this variant the increase in yield compared to the control is quite significant and 
amounted to 145 c ha-1.  
The yield of potatoes does not differ statistically between application of mineral fertilizers with high nutrient content (N50P40K70) and 
25 and 50 t ha-1 of manure with N25P20K35 and 37.5 t ha-1 of manure with N12.5P10K17.5 (Table 4). This can be used in agronomic 
practice and, if necessary, the dose of fertilizer can be changed to a lower without significant loss of yield. 
The use of a composition of straw (3 t ha-1) and green fertilizers – 12 t ha-1 of green manures in Polissya is an effective measure to 
improve soil fertility and slightly increase the potato yield by 15% compared to the control. The positive effect of the use of green 
manures under the conditions of application of a small amount of mineral fertilizers is weed control, creation of optimal 
phytosanitary conditions for potatoes (Loshakov, 2007). 
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Discussion 

Under modern conditions, methods of greening agriculture are of great importance, including the rational use of manure and other 
organic fertilizers – sources of nutrients. There is a growing scientific and practical interest in alternative fertilizer systems based on 
the application of organic fertilizers and the complete abandonment of others, including mineral ones, where the main argument is 

the possibility of obtaining clean agricultural products and environmental protection (Dehodiuk et al., 2010). In this regard, it is 
relevant to obtain the characteristics of different fertilizer systems: organic, mineral ones and their compositions, to carry out the 
comparative study of their impact on the conservation of soil moisture, growth and weight of the crops, and their yields. Potato is a 
crop that is highly demanding of organic and mineral fertilizers. This is largely due to the biological characteristics of potato and, 
above all, poorly developed, mainly located in the upper soil layer, the root system. Rationally sound system of application of 
organic and mineral fertilizers for potato allows to obtain stable high yields of tubers with high quality, on the one hand, as well as 
to eliminate the shortcomings of both of these types of fertilizers that are applied to the soil - on the other. Since at the beginning 
of the growing season potato plants use nutrients from mineral compounds, and during budding – flowering before wilting of the 
tops mainly from mineralized organic (Shuvar, 2016), the combination of organic and mineral fertilizers in the potato fertilizer 
system creates a favorable nutrient regime throughout vegetation period, optimizes such ecological function of the soil as the 
deposition of nutrients and moisture, ensuring its overall fertility. Under favorable conditions of atmospheric and soil moisture, the 
productivity of any crop increases under the influence of plant nutrition. At the stage of budding of potato, the presence of the 
maximum amount of moisture in the soil among the proposed fertilizer system is observed during the joint application of 37.5 t ha-1 
of manure  with N12.5P10K17.5, the minimum – during the joint application of straw (3 tons per hectare) and green manures (12 t ha-

1). Herewith the moisture reserves are statistically significantly different from the control (Table 1). Fertilizers are a decisive factor in 
significant increase of yields. Their rational use increases yields by 40–50%, and on irrigated lands - by 75% or more (Dehodiuk et 
al., 2010). The maximum height, weight of potato plants and its yield among the proposed fertilizer system are observed when 

applying the composition of 37.5 t ha-1 of manure and N12.5P10K17.5, the minimum – when applying the composition of straw (3 t ha-

1) and green manures (12 t ha-1) (Table 4). These autoecological characteristics are statistically significantly (P ≤ 0.05) different 
from the control in 1.5–1.9 (Table 2), 3.3–5.5 (Table 3) and 1.7 times, respectively (Table 4). That is, under the conditions of 
application of 37.5 t ha-1 of manure and N12.5P10K17.5 it is possible to predict a fairly high yield of potato on agro-soils in the 
conditions of Polissya of Ukraine. 

 

Conclusion 

We found that the best fertilizing scheme for Bellarosa potato in Ukrainian Polissya is a 37.5 t ha-1 of manure with N12.5P10K17.5. This 
scheme contributes to the highest yield of tubers (34.93 ± 0.77 t ha-1) compared to the control (20.43 ± 0.47 t ha-1). Estimation of 
linear sizes, weight of potato plants and moisture reserves in the soil under potatoes demonstrates the positive effect of this 
fertilizer system. The composition of green manures and straw increases the yield of potato by 15% significantly compared with the 
control, inferior to 37.5 t ha-1 of manure and N12.5P10K17.5, where the increase in yield was 65.8% relative to the control. 
We compared the effect of different fertilizers on the productivity of potato tubers and revealed that organic fertilizers (green 
manures and straw) had a statistically significant yield increase, which contributed to the economic advantages. We did not register 
statistically different tuber yield among the case of N50P40K70, the case  of 25 t ha-1 of manure and N25P20K35, and 50 tons of manure 
per hectare, which suggests economic/environmental necessity to abandon or accept these schems for increasing the potato yield. 
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