SCIENTIFIC HORIZONS pgem

nnnnnnnn

Journal homepage: https://sciencehorizon.com.ua
Scientific Horizons, 24(8), 47-55

UDC 633.25:631.82:631.6(477.7)
DOI: 10.48077/scihor.24(8).2021.47-55

Optimisation of Nutrition of Early-Maturing Potato Varieties
on Drip Irrigation in the South of Ukraine

Valentina Gamajunova’, Lubov Khonenko, Oksana Iskakova

Mykolaiv National Agrarian University
54000, 9 Georgiy Gongadze Str., Mykolaiv, Ukraine

Article’s History: Abstract. Potatoes are an extremely important crop for the nutrition of
Received: 13.09.2021 the population in Ukraine. Its potential is high-up to 100 t/ha of tubers,
Revised: 14.10.2021 but the average yield reaches 14-16 t/ha. To obtain significantly higher
Accepted: 15.11.2021 productivity, it is necessary to improve the main elements of cultivation

technology. The main factor of potato production on drip irrigation is the
Suggested Citation: optimisation of plant nutrition, which the authors have taken to study with
Gamajunova, V., Khonenko, L., & three varieties of early maturing potatoes. Studies have established that
Iskakova, O. (2021). Optimisation providing plants with nutrients with the selection of varieties can increase
of nutrition of early-maturing potato the productivity of tubers up to 37-39 t/ha, or increase its level compared
varieties on drip irrigation in the to the control to 64.7%. It was determined that the maximum yield is
South of Ukraine. Scientific Horizons, provided by the main application from autumn N,,P, K., before planting
24(8),47-55. N,P..K,; and carrying out three top dressings during the growing season

simultaneously with watering with a total rate of N,, and Plantafol 6 kg/ha,
starting from the beginning of budding with an interval of 8-10 days. At
the same time, tubers are formed with high-quality indicators as they contain
a sufficient number of dry substances, ascorbic acid (vitamin C), and starch. It
should be noted that when optimising nutrition, the intake of all the main
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INTRODUCTION

As of November 1, 2020, potato production in Ukraine
amounted to 21.7 million tons with an average yield
of tubers at the level of 10-14 t/ha. In some countries
and in some advanced farms, due to the introduction
of scientific and technological progress into production,
the productivity of this crop reaches 30-40 t/ha. Its po-
tential yield exceeds 100 t/ha, and the collection of dry
matter is up to 25 t/ha [1; 2]. That is, now in Ukraine,
the potential of biological and economic productivity
of potatoes is used only by 10-12%. The difference in
these data is because industrial production occupies
only a small part of the potato market of Ukraine. Almost
95% of the total potato volume is grown by the population
in the private sector.

According to the Ukrainian Association of potato
producers, about 3 million tons of potatoes are sold
through supermarkets per year, and the population needs
twice as much to feed - at least 6 million tons (120-
128 kg per person), part of the crop is used for animal
feed and processing. Therefore, potato cultivation is an
urgent problem aimed at expanding planting areas, in-
creasing yields due to properly selected varieties, and
applying mineral fertilisers.

Potatoes are a valuable food, technical, and fod-
der crop. The main food component of potatoes is car-
bohydrates in the form of starch. Different varieties of
potatoes contain from 17 up to 30% of dry substances
in tubers, of which 70-80% is starch and up to 3% is
protein substances. Tubers contain vitamins A, B1, B2,
PP, etc. Potatoes are an essential raw material for the
starch and alcohol industries. Tubers are used for Llive-
stock feed both in fresh and processed form, as well as
for the production of bioethanol [3-6]. Recently, on the
irrigated lands of the south of Ukraine, the technology
of growing potatoes improved by the Institute of irrigat-
ed agriculture of the National Academy of Sciences, in
which tubers are planted in pre-cut ridges, is increasingly
used. This, of course, with other elements and measures,
contributes to improving the physical condition of the
soil, warming it up faster [7].

When applying mineral fertilisers in the optimal
amount for plant nutrition, the irrigation regime be-
comes particularly important in the conditions of the
steppe zone of Ukraine. Due to the insufficient amount
of moisture for plants, an increase in potato produc-
tivity during watering is associated with optimising the
moisture supply during the growing season of the crop,
which contributes to an intensive increase in above-
ground biomass and tubers. In recent years, the area of
use of drip irrigation has been constantly growing.

The relevance of the topic of this study is deter-
mined by the fact that an important direction for accel-
erating scientific and technological progress in potato
growing is the creation and introduction into production
of highly productive varieties and hybrids adapted to the
appropriate soil and climatic conditions of the growing

Scientific Horizons, 2021, Vol. 24, No. 8

zone. For them, it is necessary to develop conditions for
the most complete disclosure of genetic potential based
on improved seed production, the development of zonal
intensive technologies, in particular fertiliser systems.

Therefore, as a result of the study, it was planned
to determine the influence of the background of nutrition
on the yield and quality of tubers of three varieties of
early ripening potatoes when grown on drip irrigation
in the conditions of the Southern steppe of Ukraine.

LITERATURE REVIEW

Each agricultural crop, and even its individual varieties
or hybrids, have certain features and requirements for
the level of nutrition, differ in the removal of nutrients
from the soil and their optimal ratio. Potatoes are quite
picky about providing the soil with nutrients. So, at the
average yield level (18.0 t/ha of tubers and 8.0 t/ha of
tops), it removes nitrogen from the soil - 95-105 kg,
phosphorus - 40-50 kg, potassium - 110-120 kg/ha. Re-
garding 1 ton of tubers, this use is 5.6, 2.2, and 6.4 kg,
respectively. Potatoes absorb the maximum amount of
phosphorus during budding and flowering, and they ab-
sorb nitrogen and potassium in the second half of the
growing season during the increased growth of tubers
and tops [8].

Potatoes also show a significant need for nutri-
tion relating to trace elements, their lack from the very
first periods of vegetation disrupts growth processes and
normal metabolism. After all, to obtain stable potato
yields with high-quality tubers, plants require not only
nitrogen, phosphorus, and potassium, but also calcium,
magnesium, iron, boron, sulfur, manganese, and other
elements. Therefore, the rate of mineral fertilisers should
be such as to ensure sufficient nutrition of potato plants
throughout the growing season [9].

In particular, to combat scab, it is advisable to
replace part of mineral fertilisers with physiologically
acidic forms (superphosphate, ammonium sulfate). In
fields where scab is very common, it is advisable to feed
potatoes with manganese sulfate or ammonium sulfate
as 60 kg/ha during mass tying of tubers [10].

The authors recommend applying 30-50 kg/ha
of magnesium and 30-60 kg/ha of sulfur to potatoes in
addition to the main fertiliser before planting or during
the growing season applying micro fertilisers by foliar
top dressing. The absorption of nutrients by plants de-
pends on the stage of crop development. So, during the
period of early spring growth, there is a need for a sig-
nificant amount of trace elements, and to achieve high
yields, it is essential to have all the nutrients available
to plants in an accessible form. Both potassium and
nitrogen are necessary for potatoes during vegetative
growth, the ovary of tubers and during tuber formation [8].

To obtain high yields of tubers, potato plants need
enhanced potassium nutrition, potassium is also vital for
the starchiness of tubers. Therefore, its consumption in




significant quantities is typical for potato culture. For the
growth of leaves, above-ground biomass, and tubers,
nitrogen application is crucial. In general, in the con-
ditions of irrigation in the south of Ukraine, nitrogen
nutrition is at the first minimum for most agricultural
crops. It is the availability of plants with this element
of nutrition that affects the level of yield and product
quality. Like potassium, a significant amount of nitrogen
is distributed from the leaves to the tubers during their
formation. For better rooting and tuber formation, pota-
toes use phosphorus in fairly large quantities, especially
at the beginning of plant growth, as well as at the end
of the growing season, for the intensity of tuber growth.
This is established on different types of soils and in many
countries [11-15].

Balanced nutrition is vital,despite the significantly
lower removal of trace elements. In the nutrition of plants,
it is necessary to adhere to their optimal content, since
they, like trace elements, are a necessary factor in ob-
taining high yields. The trace elements, boron, copper,
manganese, and zinc are the most important for pota-
toes. The importance of trace elements in the formation
of stable yield levels and their quality is determined on
many agricultural crops in the conditions of the southern
steppe zone of Ukraine [16]. The authors point out the
significant influence of trace elements in increasing
the yield of potato tubers and the main indicators of
their biochemical composition after conducting a study
in Polesie [17]. In general, the use of trace elements
for vegetable crops and potatoes significantly improves
their quality, products with a balanced diet meet the re-
quirements of environmentally friendly standards [18].

Many studies have proved that with the optimi-
sation of humidification conditions, the productivity of
any crop increases significantly under the influence of
plant nutrition. Fertilisers have the greatest impact,and
they are a decisive factor in increasing yields due to
their rational use, crop yields increase by an average
of 40-50%, and on irrigated land, they increase by 75%
or more. In addition, fertilisers significantly affect not
only the levels of potato yield but also the biochemical
composition, nutritional value, taste qualities of tubers,
their shelf life, etc. [19].

Currently, due to a sharp decrease in the number
of animals, the use of organic fertilisers has significantly
decreased, so it is necessary to search for alternative
sources of organic mass in the soil, which is determined
by many studies. For example, in the Polesie region, it was
found that the use of various crops as green manure for
potatoes is equal in efficiency to 30-40 tons of manure
per hectare [20].

Mineral fertilisers are highly expensive and should
be used with the greatest efficiency and payback. One
way may be to apply them locally. With this method of
application, it is possible to get significantly higher returns
from a significantly (halved) reduced dose of fertilisers.
Definitely, the local method of applying mineral fertilisers
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affects physiological processes from the early stages of
plant development and continues until the period of
formation of spare substances, that is, it significantly
affects the yield and the main indicators of its quality.
The high efficiency of mineral fertilisers for potatoes
has been determined by many researchers [21-24].

According to the generalised data of researchers,
the coefficient of use of nutrients by plants using the
local method of fertilisation increases in comparison
with the scattered one by 10-15% for nitrogen and po-
tassium, and by 5-10% for phosphorus.

Therefore, according to the generalisation of sci-
entific literature, it can be seen that the use of the cor-
rect system of plant nutrition (potatoes in particular)
is an extremely important element of the technology
of growing agricultural crops. The issue of the nutrient
regime optimising has become particularly significant
recently when the application of fertilisers is insufficient
and soil fertility is deteriorating [25].

MATERIALS AND METHODS

Field experiments were conducted during 2018-2020
in the Educational, Scientific and Practical Center of the
Mykolaiv National Agrarian University. The soil of the
experimental site — southern chernozem - in the arable
layer on average contained 3.02-3.21% humus, 20.7-
32.0 mg/kg of soil nitrates, 26-45 mg/kg of mobile
phosphorus,and 326-472 mg/kg of exchange potassium,
pH of water extract was 7.0-7.2.

The source of irrigation of the experimental site
was the central main channel of the Ingulets irrigation
system, the water of which was characterised by satis-
factory quality and belongs to the 2™ class regarding the
level of saltwater hazard. According to irrigation indica-
tors, the water was suitable for irrigation and would not
lead to salinisation of the soil.

The experiment scheme included the following
variants:

Factor A-Variety: 1 - Minerva; 2 - Riviera; 3 - Prada.

Factor B - nutrition variant:

1. Control - without fertilisers;

2.N,,P, K., (autumn) - background,;

3.background + NP, K, (when planting);

4.background + N,.,P, K, (when planting)+N, +Plan-
tafol, 6 kg/ha (in three top dressing with vegetative
irrigation).

The area of the experimental plot was 90 m?, the
accounting plot was 50 m2. The experiment was repeated
three times. The research was carried out in accordance
with the requirements of the research methodology [26;
27]. Agrotechnics of growing potatoes on drip irrigation,
in addition to the factors taken for study, were recom-
mended for the southern steppe zone of Ukraine [7].

The predecessor of potatoes was winter wheat. In
autumn, N,.P_ K. (2 centners/ha of nitroammofos) was

applied for the main tillage. Before planting, N,.P, K

48" 48'48
(3 centners/ha of nitroammofos) was applied according
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to the experiment scheme. The planting material was
treated with the growth stimulator Poteitin (5 ml/t) to-
gether with the mordant Commander extra (0.2 l/t) for
water consumption of 20 l/t.

Tubers were planted in late March - early April
in the ridge to a depth of 6-8 cm, the nutrition area was
70x15-20 cm.

During the growing season, starting from the be-
ginning of budding, the top dressing was carried out
with a general norm of N,, and Plantafol 20:20:20 6 kg/ha.
The specified fertiliser and Plantafol were applied three
times with an interval of 8-10 days simultaneously with
irrigation according to N, and Plantafol 2 kg/ha, re-
spectively.

In a layer of 0-20 cm, before the appearance of
sprouts on tubers, soil moisture was maintained at 70-
75% HB, and in the subsequent growing season - 80-
85% HB by drip irrigation.

The yield of alcohol and bioethanol from potato
tubers was determined by the calculation method rec-
ommended by the Institute of Potato NAAS of Ukraine
100.4 liters, and the yield of bioethanol from 1 ton of
raw materials - 100.4 liters, and the yield of absolute
alcohol from 100 kg of raw materials - potato tubers
(medium starch) - 11.2 kg.

RESULTS AND DISCUSSIONS

Field germination of tubers of the studied potato varieties
was formed at the level of 95.8-97.5%. The beginning
of budding in all variants of the experiment and in all

varieties began on the 53-59 day after planting. The
duration of the interphase budding - flowering period,
depending on the variety and background of nutrition,
ranged from 5 to 9 days. Fertilisers, regardless of the ap-
plication period, slightly restrained the onset of budding
and flowering phases - on average, for 1-2 days com-
pared to the control in all varieties. The Minerva potato
variety ripened by 4-7 days earlier than the Riviera and
Prada varieties. Fertilisation slightly affected the overall
duration of the growing season.

In 2019, all the studied potato varieties formed
the lowest yield of commercial tubers, which was caused
by the cold spring. Considering the yield within varieties,
Minerva was determined to be less productive, the yield
of its tubers on average over the years of research in
the control was 17.4 t/ha, while in the Riviera and Prada
varieties, respectively, their yields were 21.6 t/ha and
22.2 t/ha.

Theyield of potato tubers,depending on weather
conditions, the variety, and the current nutrition back-
ground, ranged from 15.7-39.0 t/ha. On average, over
the years of cultivation, the highest yield of tubers of
the studied potato varieties was formed at the level
of 30.5-35.5 t/ha when applied in autumn N,P,K_,
before planting N,P,K,, and carrying out three top
dressing N,, and Plantafol 6 kg/ha simultaneously with
fertigation, (respectively for N11 and Plantafol 2 kg/ha),
which exceeded the control without fertilisers depend-
ing on the varietal characteristics of potatoes by 13.1-
13.3 t/ha (Table 1).

Table 1.Yield of commercial tubers of potato varieties under the influence of nutrition optimisation
in research years, t/ha

Nutrition background (factor B)
e T Ly o A
fertilisers) 48 48 48 P 9) + N,
background planting) Plantafol
Minerva 179 19.8 26.9 31.2
2018 Riviera 22.0 26.5 31.9 376
Prada 22.5 27.2 32.4 379
Minerva 15.7 18.8 22.8 26.7
2019 Riviera 20.1 22.5 25.7 28.8
Prada 21.1 234 26.4 29.6
Minerva 18.5 20.0 284 33.7
2020 Riviera 22.7 28.3 33.7 38.2
Prada 22.9 28.9 344 39.0
Minerva 174 19.5 26.0 30.5
Average for 3 years Riviera 21.6 25.8 30.4 34.9
Prada 22.2 26.5 31.1 35.5
2018 yr. 2019 yr. 2020 yr.
Hip By factor A 1.3 0.8 1.1
0 By factor B 1.6 1.2 1.5
By factors AB 1.9 1.7 2.3
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The importance of nutrition optimisation in potato
productivity is clearly illustrated in Figure 1, namely, the
increase in yield of tubers from background application
of N,,P, K,, averaged 17.2% for three varieties over the
years of research, the use of NP, K, for planting on this
background fertilisers - by 43.1%, and fertilisation with

watering during the growing season (general norm N,
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and Plantafol 6 kg/ha) provided a maximum increase in
yield by 64.7%. In general, from foliar fertilisation with
Plantafol 2 kg/ha three times during the growing season,
the yield of tubers increased by 4.4 t/ha on average
during the years of cultivation in all varieties (by 21.6%
compared to the control).

Minerva

BControl (without fertilizers)

Riviera

WAverage for power suply backgrounds

Prada

Figure 1. Influence of potato varietal characteristics and nutrition optimisation
on tuber yield (average for 2018-2020), t/ha

Of the potato varieties taken for research, the
highest level of yield in all the years of cultivation
was provided by the Prada variety. The Riviera variety
was characterised by similar yield values, and the low-
est yield of tubers in this study was provided by the
Minerva potato variety. However, all varieties reacted
significantly to the optimisation of nutrition by increas-
ing the yield of tubers. On average, for three varieties,
the maximum productivity was provided by the culti-
vation of their use for top dressing with Plantafol on
the background of NP, K, (Fig. 2). The positive effect

of growth-regulating substances containing trace ele-
ments on the yield of potato tubers was determined in
studies conducted at the Institute of irrigated agricul-
ture, that is, in the conditions of the Southern steppe
of Ukraine on drip irrigation [28-30]. Note that despite
the lowest yield of tubers, which is formed by the pota-
to variety Minerva, this variety significantly increased it
with optimisation of nutrition: the increase in all variants
of fertilisers to control in this variety was 45.4%, while
in the Riviera variety - 40.7%, and Prada - 39.6%.

Crop, t/ha

40
35

33.6

30

29.2

25

15
10 -

N,,P K, (in autumn) —

Control (without fertilizers)
background

Background + N, P, K, (when

planting)

Background + N, P, K

Figure 2. The Importance of nutrition optimisation in the productivity of potato tubers
(average by varieties for 2018-2020), t/ha
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During this period, potato producers are subject
to serious requirements regarding product quality criteria.
That is why the cultivation of potatoes, including the
quality of tubers, significantly depends on the selection
of the variety, the planting scheme, and agricultural tech-
nology, the conditions of harvesting, drying, and storage,

it is aimed at obtaining not only a high yield but also,
accordingly, high quality.

The background of nutrition, as determined by
studies, influenced the main indicators of the quality of
potato tubers (Table 2).

Table 2. Impact of nutrition optimisation on the main quality indicators of potato tubers depending
on the variety (average for 2018-2020)

Variety (factor A)
Nutrition background Minerva Riviera Prada
(factor B)
1 2 3 1 2 3 1 2 3
Control (without fertilisers 18.5 22.8 14.9 21.5 23.5 13.7 21.0 23.7 14.4
N,,P.K,, {in autumn) 18.3 23.3 14.5 21.0 24.5 134 20.8 24.7 14.2
N32P32K32 (in autumn)
+N in autumn 18.1 25.5 14.3 20.5 26.2 13.2 20.5 26.2 14.0
48 48 48 (when planting)
N}ZPZZKSZ (in autumn)
+N,.P, K 18.0 25.8 14.1 20.3 26.6 12.8 20.2 26.5 139

48" 48 "48 (when planting)

+ N,, and Plantafol, 6 kg/ha

Note: 1 - dry matter content, %; 2 - vitamin C (Ascorbic acid) content, mg%/100 g; 3 - starch content, %

The content of dry matter and starch in potato
tubers varied depending on the background of nutri-
tion (application of mineral fertilisers and top dressing
with Plantafol) and on varietal characteristics. So, for
the period of harvesting in potato tubers of the Minerva
Variety, the minimum dry matter content was determined,
in the variant without fertilisation it was 18.5%. With
an increase in the dose of mineral fertilisers, this indi-
cator decreased. Tubers of the Riviera and Prada varieties
contained more dry matter: in the control variants, they
contained 21.5 and 21.0%, respectively, and depending
on the background of nutrition, from 20.2% to 21.5%.
Similar data and their changes were obtained from
determining the quality of tubers of different potato
varieties by optimising crop nutrition, in particular us-
ing biologics [24; 25]. This is also determined by the
previous studies conducted with three varieties of sum-
mer-planted potatoes for growing on drip irrigation, as
was noted [19].

With a similar dependence, the improvement of
nutritional conditions also contributed to a decrease in
the starch content in the tubers of all the studied po-
tato varieties compared to tubers grown in the control
non-fertilised versions. That is, with an increase in the
doses of mineral fertilisers, the yield of tubers increases,
but in most cases their use leads to a decrease in the
content of dry substances and starch in tubers. The starch
content is lowest in tubers of the early maturing Riviera

Scientific Horizons, 2021, Vol. 24, No. 8

variety, and the highest one is in the Minerva variety.
It should be noted that in the tubers of potato varieties
taken for study, the content of vitamin C or ascorbic acid
did not differ significantly. Among the variants of nu-
trition backgrounds and fertiliser application methods,
the most vitamin C in potato tubers was due to the
combination of NP, K., (in autumn) + NP K, (when
planting) + 1C saltpeter + Plantafol (6 kg/ha) with ferti-
gation. The content of vitamin Cin tubers of the Minerva
variety on average for three years of cultivation was
25.8 mg%, slightly higher indicators were determined
in tubers of the Riviera and Prada varieties - 26.5 mg%
and 26.4 mg% respectively, which exceeded the content
in tubers grown without fertilisation, by 3.0, 2.9 and
2.8 mg% per raw mass respectively.

By calculation, the authors also determined the
possibility of obtaining a conditional yield of bioethanol
and alcohol from grown potato tubers in the context
of varieties and nutrition variants. For these purposes,
tubers are used if they need to be processed, as well as
in case of damage or formation of small, non-standard
ones, non-commercial tubers and the like.

The highest yield of bioethanol and alcohol from
grown potato tubers is provided by the Prada variety,
the Riviera variety is close to it in terms of indicators,
and the Minerva variety is the smallest because these
values are conditional, calculated, and depend on the
levels of the formed tuber yield (Table 3).
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Table 3. Possible conditional yield of alcohol or bioethanol
from the potato crop (average for 2018-2020), t/ha

Possible conditional yield

Nutrition background variety (factor A)
(factor B) Minerva Riviera Prada
Bioethanol Alcohol Bioethanol Alcohol Bioethanol Alcohol

Control (without fertlisers 1.75 1.95 2.17 242 2.23 2.49

N,,P..K,, (i autumn) 1.96 2.18 2.59 2.89 2.66 2.97

N3P K i st 261 291 3.05 3.40 312 3.48

48" 48 "48 (when planting)

NSZPSZKSZ (in autumn)

3.06 342 3.50 391 3.56 3.98

48" 48" "48 (when planting)

+ N,, + Plantafol, 6 kg/ha

Under the influence of optimising the nutrition
of potato plants, they increase significantly in comparison
with the control and background application under the
main tillage N,,P,,K, (autumn). To process tubers into
starch is appropriate, and it is widely used by potato
growers. Therefore, the production of large volumes
of potato tubers and their partial processing to obtain
starch, bioethanol, alcohol, chips and other products will
significantly increase the profitability of growing this
crop and its waste-free production.

CONCLUSIONS

Studies conducted on Southern chernozem with three
early maturing potato varieties grown on drip irrigation
during 2018-2020 determined that this crop responded
significantly to nutrition optimisation. The yield of tubers
under the influence of the use of mineral fertilisers in
autumn,before planting,and N,, and Plantafol 6 kg/hain top
dressing increases to 64.7%. Positively, this element

of cultivation technology affects the main indicators of
the quality of tubers, the conditional collection of bioetha-
nol and alcohol from the formed crop. The authors have
identified Prada as the most productive of the studied
varieties, the early maturing Riviera variety forms a slightly
lower yield of tubers, and the Minerva variety forms the
lowest. However, the latter potato variety is character-
ised by more favorable indicators for the starch content
in tubers.

All potato varieties taken for the study in all years
of cultivation reached the maximum yield level with the
main background application of N,,P, K, in autumn,
N,P,.K,s in spring during planting, and three top dressings
with ammonium nitrate (N,,) and Plantafol (2 kg/ha)
at intervals of 8-10 days simultaneously with water-
ing, starting from the budding phase. In these cultiva-
tion variants, with conditional processing of tubers for
bioethanol or alcohol, it is possible to get their yield up
to 3.0-3.6 and 3.4-4.0 t/ha, respectively.

53

REFERENCES

[1] Rud,V.P,Muraviova, O.V., & Sidora, V.V. (2015). Problems of development of potato market in Ukraine. Vegetable
Growing and Melon Growing, 61,193-199.

[2] Bondarchuk,A.A.(2008).State and priority directions of development of the potato growing industry in Ukraine.
Potato Growing, 37,7-12.

[3] Polishchuk, I.S., Mazur, V.A,, Polishchuk, M.1., & Dyachuk, V.V. (2011). Potatoes are a high-energy crop of Vinnytsia
region and raw materials for the production of bioethanol. Collection of scientific works of VNAU. Series Agricultural
Sciences, 8(48), 9-13.

[4] Du,H-H.,Yang,T.,Ma,C-Y.,Feng,D.,Zhang,N.,Si,H-J., & Wang, D. (2012). Effects of RNAi silencing of SSIII gene
on phosphorus content and characteristics of starch in potato tubers. Journal of Integrative Agriculture, 11(12),
1985-1992. doi: 10.1016/52095-3119(12)60455-9.

[5] Nobuhisha,K.,Tsutomu,K.,Keiichi,S,Satorul,I.,Seiji,T., & Shogo, T.(2013).Energy efficiency of potato production
practices for bioethanol feedstock in northern Japan. European Journal of Agronomy, 44, 1-8. doi: 10.1016/j.
eja.2012.07.0010.

[6] Tedesco, D., de Oliveira, M.F., dos Santos, A.F., Costa Silva, E.H., de Souza Rolim, G., & da Silva, R.P. (2021). Use
of remote sensing to characterize the phenological development and to predict sweet potato yield in two
growing seasons. European Journal of Agronomy, 129, article number 126337. doi: 10.1016/j.eja.2021.126337.

[71 Yuzyuk, S.M., Balashova, H.S., Vozhehova, R.A., & Lavrynenko, Yu.A. (2019). Scientific foundations and practical
aspects of growing potatoes with drip irrigation in the South of Ukraine. Kherson: National Academy of Agrarian
Sciences of Ukraine, Institute of Irrigated Agriculture.

Scientific Horizons, 2021, Vol. 24, No. 8




54

Optimisation of nutrition of early-maturing potato varieties on drip irrigation in the South of Ukraine

[8] Bondarchuk, A.A.(2004). Scientific support of potato production in Ukraine. Potato Growing, 33, 3-9.

[9] Wang,C.,Zang,H.,Liu,J.,Shi,X.,Li,S.,Chen,F., & Chu, Q.(2020). Optimum nitrogen rate to maintain sustainable
potato production and improve nitrogen use efficiency at a regional scale in China. A meta-analysis. Agronomy
for Sustainable Development, 40(5), article number 37. doi: 10.1007/s13593-020-00640-5.

[10] Daoui,K.,Mrabet,R.,Benbouaza,A., & Achbani, E.H.(2014).Responsiveness of different potato (Solanum tuberosum)
varieties to phosphorus fertilizer. Procedia Engineering, 83, 344-347. doi: 10.1016/j.proeng.2014.09.026.

[11] Sandana,P.(2016).Phosphorus uptake and utilization efficiency in response to potato genotype and phosphorus
availability. European Journal of Agronomy, 76,95-106. doi: 10.1016/j.eja.2016.02.003.

[12] Dumbuya, G., Sarkodie-Addo, J., Daramy, M.A., & Jalloh, M. (2016). Growth and yield response of sweet potato
to different tillage methods and phosphorus fertilizer rates in Ghana. Journal of Experimental Biology and
Agricultural Sciences, 4(5), 475-483. doi: 10.18006/2016.4(5).475.483.

[13] Martins, J.D.L., Soratto, R.P.,, Fernandes, A.M., & Dias, PH.M. (2018). Phosphorus fertilization and soil texture
affect potato yield. Revista Caatinga, 31(3), 541-550. doi: 10.1590/1983-21252018V31N302RC.

[14] Cui,S.,Qin,Y., Yu,J., Shi, X.,Jia, L., & Fan, M. (2020). Improving tuber yield and phosphorus use efficiency using
split phosphorus application to potatoes in Inner Mongolia. American Journal of Potato Research, 97, 318-324.
doi: 10.1007/512230-020-09783-3.

[15] Gamajunova, VV., Khonenko, L.G., Girlja, L.M., Kovalenko, O.A., & Baklanova, TV. (2020). Using micronutrient in
climate change. Innovative Solutions in Modern Science, 6(42), 124-148. doi: 10.26886/2414-634X.6(42)2020.8.

[16] Myalkovsky, R.O. (2018). Biochemical parameters of potato tubers for the use of microfertilizers. Bulletin of
KhNAU. Series: Crop Production, Selection and Seed Production, Fruit and Vegetable Growing and Storage, 1,23-31.

[17] Fateev, A.l., & Borodina, Ya.V. (2020). Assessment of the microelement composition of Ukrainian soils for organic
farming. Kharkiv: FOP Brovin O.V.

[18] Balashova, G., Vozhegova, R., Lavrinenko, Yu., Yuzyuk, O., Yuzyuk, S., & Kotov, B. (2020). Formation of the yield
and seed qualities of potato in the nursery of basic seed production under the conditions of the South of
Ukraine. AgroLife Scientific Journal, 9(1), 31-38.

[19] Bunchak, O.M. (2010). Influence of organic fertilizers of universal action (hoopoe) on the yield and quality
of potato tubers. Collection of Scientific Papers of Podillia State Agrarian and Technical University, 18, 140-145.

[20] Kubareva, L.S. (1980). Local application of fertilizers is one of the ways to increase their efficiency. Bulletin
of the VIUA, 53, 13-15.

[21] Kahsay, W.S. (2019). Effects of nitrogen and phosphorus on potatoes production in Ethiopia: A review. Cogent
Food & Agriculture, 5(1), article number 1572985. doi: 10.1080/23311932.2019.1572985.

[22] Gamayunova, V., Khonenko, L., Iskakova, O., Gyrlia, L., & Pilipenko, 0. (2019). Optimization of potato nutrition
for growing in the conditions of Southern Steppe of Ukraine. Journal of LNAU: Agronomy, 23, 196-201.
doi: 10.31734/agronomy2019.01.196.

[23] Balashova, G.S., & Yuziuk, S.M. (2016). Potato productivity in southern Ukraine depending on moistening and
fertilization methods under trickle irrigation. Tavriya Scientific Bulletin: Agricultural Sciences, 96, 10-16.

[24] Gamajunova, V., Panfilova, A., Kovalenko, O., Khonenko, L., Baklanova, T., & Sydiakina, O.(2021). Better management
of soil fertility in the Southern Steppe zone of Ukraine. In Soils under stress (pp. 163-171). Cham: Springer
International Publishing Switzerland. doi: 10.1007/978-3-030-68394-8 16

[25] Dospekhov, B.A. (1985). Methodology of field experience (with the basics of statistical processing of research
results). Moscow: Agropromizdat.

[26] Kononuchenko, VV. (Ed.). (2002). Methodological recommendations for conducting research with potatoes.
Nemishayeve: IK UAAS.

[27] Tishchenko, O.D., & Yuzyuk, O.0. (2017). Productivity of seed potatoes depending on fertilizer and the use
of growth regulators in irrigation conditions in the south of Ukraine. Irrigated Agriculture, 68, 175-179.

[28] Balashova, G.S., & Yuzyuk, 0.0. (2016). Potato productivity depending on fertilizers and growth regulators in
conditions of irrigation in the south of Ukraine. Ways to Improve the Efficiency of Irrigated Agriculture, 3(63),
132-137.

[29] Vozhehova, R., Balashova, G., Boiarkina, L., Yuzyuk, O., Yuzyuk, S., Kotov, B., & Kotova, O.(2021). The efficiency of
different moisture and nutrition conditions in early potato growing under drip irrigation in southern Ukraine.
Journal of Agricultural Sciences, 66(1). doi: 10.2298/JAS2101001V.

Scientific Horizons, 2021, Vol. 24, No. 8




Gamajunova et al.

OonTuMiI3auia YXMBNEeHHA PAaHHbOCTUITIUX COPTIB KapTonni
Ha KpanJIMHHOMY 3poLUeHHi MiBaHA YKpaiHu

BaneHtuHa BacunisHa NamatoHoBa, JTlo60B puropisHa XoHeHKo,
OkcaHa WaminiiBHa IckakoBa

MuKoNaiBCbKMI HaLiOHANbHMI arpapHUin yHiBepcuTeT
54000, syn. leopria loHragse, 9, M. Mukonais, YkpaiHa

AHoTauis. KapTonns € BUK/IIOYHO BaX/IMBOKO KyNbTYpOK XapyyBaHHA HaceneHHs B YKpaiHi. [oTeHUiHi MOXANBOCTI
ii Bucoki — po 100 1/ra 6ynbb, NnpoTe cepenHs BpOXaMHiCcTb carae 14-16 1/ra. na oTpMMaHHS 3HAYHO BULLOI
NPOAYKTUBHOCTI HEODOXiAHO YAOCKOHANOBATU OCHOBHI €N1E€MEHTHN TEXHONOTIT BUPOLLYBaHHS. [0N10BHUM i3 dakTopiB
BMPOOHMLTBA KapTOM/i HAa KPanJMHHOMY 3pOLUEHHI € ONTUMIi3aLlis XMBMIEHHS POC/IMH, CaMe Lel 3axig HamMu B3STO
Ha BMBYEHHS 3 TPbOMa COPTAMM PAHHLOCTUIOI KapTonni. [ocnigkeHHIMM BCTAaHOBMEHO, WO 3abe3nevyeHHs
POC/IMH eneMeHTaMM XMBNEeHHS 3 4,O0OOPOM COPTiB A03BONSE 36iNbLUNTM NPOAYKTMBHICTb 6ynbb Ao 37-39 1/ra, abo
NiABULKTYM Ti piBeHb NOPIBHAHO 3 KOHTponeM 8o 64,7 %. BusHaueHo, WO MaKkcMMalnbHy BpOXaWnHiCcTb 3abe3nevye
OCHOBHe BHeceHHs 3 oceHi N,,P. K., nepen caminHam N, P, K, Ta nposeneHHs Tpbox MifKWMBAEHb YNPOLOBXK
BereTauii 0HOYaCcHO 3 NOJMBaMM 3araibHOK HopMoto N, i MnaHTadony 6 Kr/ra, nounHaoum 3 nodaTky byToHisauii
3 iHTepBanom 8-10 pHis. MNpu uboMy dopMytoTbcs BynbbM 3 BUCOKMMM MOKA3HUMKAMM SKOCTI — B HWUX MiCTUTLCS
[LOCTaTHS KiNIbKiCTb CyXMX peYoBUH, ackopbiHOBOI kucnotu (BiTamiHy C) i Kpoxmanto. 3a3Ha4MMo, WO 3a ONTUMiI3auii
YKMBJIEHHS BCTYN YCiX OCHOBHMX MOKa3HMKiB Oynbb kapTonni MOpiBHSHO A0 KOHTPOO, AELLO 3HUXKYBABCS, @ caMe
CyXuX peqyoBMH Ta kpoxmanto. KinbkicTb ackop6iHOBOi KMCNOTW, HaBNaku, 3pocTana W 0cobaMBO 33 MiAXKMBNEHD
MnaHTadponom. BusHaueHo i copToBi 0COBAMBOCTI WOAO BMAMBY HA AKiCTb Bynbb. 3HAYHO Ginblue CyxXmMx peyvoBUH
MicTUTbCs B 6ynbbax coptiB Pis’epa i Mpaaa, a kpoxmanto - Npaga Ta MiHepsa. [elo MeHLwe, NOPiBHAHO 3 iHWWUMMU
COpPTaMM CyX0i pe4OBMHM i aCKOPOIHOBOI KMCNOTH, BU3HAUYEHO B Bynbbax kapTonni copTy MiHepBa. 3 BUPOLLEHOTO
BpOXato Oynbb AOCNiKYBaHMX COPTIB KapToM/i 3a YMOBM iX nepepobku MoxIMBo oTpumyBatu 1o 4,0 T/ra 6ioeTaHony
4m CcnmpTy

KntouoBi cnoBa: ypoxaiHicTb, aKicTb 6ynbb kapTonni, cuctema yaobpenHs, MNMnantadon, 6ioetaHon, cnupt
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