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individual productivity of potato plants of the Laperla, Granada, and Memphis varieties were formed when locally
applied in rows N,.R, K, against the background of semi-rotted manure, phosphorus-potassium fertiliser, and the
use of seed tubers with a fraction of >60 mm. As a result of the action of the factors under study, the number of
stems in the bush and under it increased. A strong direct correlation was established between the number of stems
in the bush and the number of tubers (r=0.78), with a coefficient of determination of 61.0%. The maximum yield
of potato tubers of the examined potato varieties (29.7-41.1 t/ha) was obtained by local application of N, R, K,
against the background of semi-rotted manure and phosphorus-potassium fertiliser,depending on the size of seed
tubers by the largest transverse diameter. It was identified that the use of tubers with a fraction of >60 mm for
planting the potato varieties under study is irrational since the consumption of seed material exceeds the yield
growth indicators. It was determined that Laperla, Granada, and Memphis tubers with a fraction of 28-60 mm are
optimal for planting potato varieties of different ripeness groups. The research results can be used to adjust the
elements of agricultural technology of seed potatoes, obtain high-quality planting material, and conduct profitable

agribusiness
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INTRODUCTION

Potatoes are one of the most widespread agricultural
crops in the world, which ranks fourth after rice, wheat,
and corn in terms of value and importance for the
world's population and ensuring food security. Potato
cultivation in many countries is conducted not only by
large agricultural enterprises but also by small farms.
This popularity of potato commercialisation is ex-
plained by its balance as a human food product, ani-
mal feed, and raw materials for the processing industry.
Modern potato varieties and hybrids have a high poten-
tial for adaptability and productivity, which is the basis
for obtaining stable high yields with valuable consum-
er, technical, and economic properties. Currently, many
potato varieties have been imported to Ukraine from
other countries, which are not yet fully adapted to the
new growing conditions. Therefore, studies of the re-
sponse of modern varieties to fertiliser optimisation
depending on the fraction of seed tubers are relevant
and of practical interest.

Balanced use of nitrogen, phosphorus and potash
fertilisers is an important factor for maximising crop
yields and achieving the desired quality. The study by
researchers (Kyryliuk et al., 2020; Biliavska et al., 2021;
Kotelnytska et al., 2021) confirmed the improvement of
the nutrient regime of the arable soil layer, optimisa-
tion of its agrophysical and water-physical indicators
by applying organic and mineral fertilisers, which are
mineralised by soil microorganisms and provide plants
with available nutrients. The positive effect of optimis-
ing potato fertiliser on the yield and quality of tubers
was noted in the works of many researchers. Accord-
ing to O. Iskakova and V. Gamajunova (2021), applica-
tion of mineral fertilisers in autumn (N,,P, K, ), before
planting (N,,P,.K,) and three-time foliar top dressing
(Plantafol, 6 kg/ha) at the beginning of budding in 8-10
days ensures the formation of tuber yield at the level
of 37-39 t/ha. The authors also investigated the effect
of optimising potato nutrition on reducing the content
of dry substances and starch in tubers and increasing
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the content of ascorbic acid. According to M. Polish-
chuk (2021a) application of organic and mineral fer-
tilisers (manure 40 t/ha+N, P, K. and manure 40 t/ha+
+N,,,P,,0K,,,) @and potato planting rates of 50 thousand
tubers/ha ensures the formation of the highest yield -
29.3 and 30.5 t/ha, respectively.

Now there is a discrepancy between the norms of
planting potatoes and the yield of tubers. Thus, the con-
sumption rates of planting material range from 3.0 to
5 t/ha, and the yield is only 11.0-16.0 t/ha, depending
on the year of cultivation (Polishchuk, 2021b). Thus, the
ratio between the yield and the planting rate (reproduc-
tion rate) is only 2.5-3.0, which makes the cultivation of
this crop economically impractical. The correct choice
of the size of planted potato tubers and compliance
with scientifically based planting density are the crucial
factors in solving this problem (Kumar & Aulakh, 2022).

A study by M. Sadawarti et al. (2021) established
the effect of seed tuber size on the overall yield and
output of commercial tubers. In the paper of S. Ebra-
him et al. (2018), a research on the effect of seed tuber
size (fractions 25-54,35-45,and 46-55 mm) on the pro-
ductivity of three potato varieties Gudenie, Jalene, and
Kellacho in Ethiopia is presented. It is established that
planting potatoes with large seed tubers ensures the
formation of a maximum yield of 42.9 t/ha.

Studies conducted in the northwestern part of India
are devoted to the examination of the influence of seed
tuber size (25-55 mm, 35-45 mm, 45-55 mm) on potato
tuber contamination and yield (Kumar et al., 2021). Re-
searchers identified that planting potatoes with medium
(35-45 mm) and large (45-55 mm) seed tubers reduces
the number and biomass of weeds, improves seed pro-
ductivity and increases potato yield to 42.6 and 42.9 t/
ha, respectively. However, they identified that it is more
reasonable to plant tubers of medium size (35-45 mm).

The fraction of seed tubers affects the stem-forming
ability of potato varieties (Ilchuk & Ilchuk,2021). The max-
imum potato stalk was formed byvarieties Kimmeriia (330




and 342 thousand stems/ha, respectively) and Shchedryk
(268 and 375 thousand stems/ha, respectively) when
planted withtuberswithafractionof245 mmand 260 mm.

Consequently, the production of high-quality pota-
to seed tubers is an important issue in traditional potato
growing regions and should be improved by optimising
agricultural technologies. Considering the above, the
solution to the problem of growing potato seed material
becomes relevant and requires the optimisation of ele-
ments of cultivation technology. The purpose of the study
was to establish the dependence of the formation of the
number of stems,the number of tubers under the bush,the
mass of tubers from one bush on fertiliser, the fraction of
seed material,and the varietal characteristics of potatoes.

MATERIALS AND METHODS

Research on the study of technology elements for pota-
to productivity was conducted during 2019-2021 in the
conditions of the farm “Olvia-S” (Sopyn village, Vinnyt-
sia district, Vinnytsia region). The territory of the farm is
located in the Forest-Steppe zone. The soil cover of the
territory where the study was conducted is represented
by deep low-humus medium-loamy chernozems. The
arable layer (0-30 cm) of the soil of the experimental
site has the following agrochemical indicators: humus
content (according to Tyurin) 4.42%, easily hydrolysed
nitrogen (according to Kornfield) - 12.0 mg/100 g, mo-
bile phosphorus (according to Chirikov) - 17.1 mg/kg
of soil, exchange potassium (according to Chirikov) -
17.8 mg/kg of dry soil, pH of salt extract - 6.5, hydrolytic
acidity - 1.44 mg-eq/100 g, the sum of exchange bas-
es is 35.2 mg-eq/100 g. The hydrothermal regime over
the years of research was contrasting. According to the
Vinnytsia meteorological station, during the growing
season of 2019, 317.0 mm fell, which is 28.0 mm less
than the annual average and 23.0 mm more than the
amount of precipitation in 2020. The highest amount
of precipitation (323 mm) was recorded in 2021. The
air temperature during all the years of research (2019,
2020, and 2021) was higher by 0.8, 0.1, and 0.2°C, re-
spectively, compared to the perennial average.

The three-factor field experiment was conducted
according to the following scheme:

Factor A - varieties: Laperla - early, Granada - me-
dium-early, Memphis - mid-season.

Factor B - fertiliser: 1. Control (without fertilisers);
2.40 t/ha of semi-rotted manure under the predecessor
+K, Mg, S, . +P,, (background); 3.Background +N, R, K.
(localapplication); 4.Background +N,.P, K, (local appli-
cation); background +N, P, K, (scattering application).

Factor C - tuber fraction (size according to the
largest transverse diameter, mm and weight, g): 1. size
<28 mm, weight 25-50 g; 2. size 28-60 mm, weight 51-
80 g; 3.size 60 mm, weight 81-100 g.

Potatoes were grown according to the generally
accepted technology for the Forest-Steppe zone. The
potato planting rate was: for the fraction of <28 mm -
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2-2.15 t/ha, 28-60 mm - 3.6-3.75 t/ha, 60 mm - 5.4-
5.55 t/ha. Basic seed material of potato varieties was
used for the study. The predecessor was winter wheat.
Semi-rotted manure was applied under the predeces-
sor - 40 t/ha. Potassium magnesium (K,;Mg,S,.) and
superphosphate (P, ) were applied for the main potato
cultivation. During planting, Azofoska (N,.R K ) was
applied either in a scattering technique for pre-sow-
ing cultivation. During the growing season of potatoes,
phenological observations of plant growth and devel-
opment were conducted and the following phases were
visually noted: germination, budding, flowering, and
tops dying off (Kutsenko et al., 2002). Individual pota-
to productivity was determined according to generally
accepted methods (Bondarchuk & Koltunov, 2019). The
fractional composition of seed potato tubers was deter-
mined by selection from all variants of the experimen-
tal sites in the first and third repetition. The mass of one
sample was 10 kg. Potato tubers in the selected samples
were divided into three fractions according to the larg-
est transverse diameter: less than 28 mm, 28-60 mm,
and over 60 mm. The number of tubers of each fraction
was counted, weighed, and determined as a percentage
of the total number. Accounting of tuber yield and de-
termination of potato seed productivity was conducted
in accordance with generally accepted methods (Kucen-
ko et al.,2002). The obtained results were processed ac-
cording to modern statistical methods using computer
programmes Excel and Statisaca 6.0.

RESULTS AND DISCUSSION

It is possible to ensure the full realisation of the ge-
netic potential of potato varieties by creating optimal
conditions for the growth and development of plants in
accordance with their needs during the growing season.
Individual potato productivity depending on fertiliser,
the fraction of planting tubers, and varietal characteris-
tics is shown in Table 1.

With an increase in the fraction of planting tubers,
the number of stems in the Laperla variety increased
from 3.1 to 3.6 pcs./bush, the number of tubers - from
6.1 to 6.5 pcs./bush, and the mass of tubers - from
358.1 to 391.3 g/bush on the version without fertilis-
er. Application of 40 t/ha of semi-rotted manure under
the precursor, potassium magnesia K, Mg, S, , and su-
perphosphate (P,), basic potato cultivation, and an in-
crease in the fraction of planting tubers contributes to
an increase in the number of stems from 3.3 to 3.9 pcs./
bush, the number of tubers - from 6.9 to 7.3 pcs./bush,
and the mass of tubers - from 438.2 to 484 g/bush. An
increase in individual potato productivity was observed
against the background of phosphorus-potassium fer-
tiliser and the aftereffect of semi-rotted manure and the
local application of Azofoska (N, R, K,). In this variant,
the number of stems increases from 3.5 to 4.0 pcs./bush,
the number of tubers - from 7.1 to 7.6 pcs./bush,and the
mass of tubers from one bush - from 499.8 to 548.7 g.
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Table 1. Individual potato productivity depending on fertiliser, seed tuber fraction, and variety, average for 2019-2021

: Quantity, pcs./bush
Fertiliser (factor C) Tuber fraction, mm = Y.P Mass of tubers, g/bush
(Factor B) stems tubers
Laperla variety - factor A
1 3.1 6.1 358.1
Control
(without fertilisers) 2 34 o3 3742
3 3.6 6.5 391.3
1 3.3 6.9 438.2
40 t/ha+K, Mg, S, +P,, 2 7.6 7.1 460.1
(background) 3 39 73 484
1 3.5 71 499.8
Background w.LN,m.RmK30 2 3.8 7.3 520.5
(local application) 3 4'0 7.6 548.7
1 3.7 7.5 545.3
Background J.rN45.P45K45 2 40 7.8 570.2
(local application) : : :
3 4.3 8.1 595.4
1 3.6 72 515.5
Background +N, P, K. 2 39 7.5 543.0
(scattering application) 3 4'2 7.8 571.0
Variety Granada - factor A
1 3.5 6.5 464.8
Control (without 2 37 6.7 483.1
fertilisers) 3 3'9 7.0 510.3
40 t/ha of manure 1 5.7 /.8 °81.9
+K, Mg, S, +P., 2 3.9 8.0 600.8
(background) 3 41 8.3 629.1
1 3.9 8.6 665.6
Background me.RSOKSO 2 4.2 8.8 688.2
(Local application) X 4'5 9.1 718.9
1 4.2 9.0 702.9
Background +N,.P, K. 2 45 9.2 725.9
(local application) 3 48 95 7553
1 4.1 8.8 864.6
Background + Ng P Ky, 2 43 9.0 7074
(scattering application) 3 44 9.3 735.6
Memphis - factor a variety
1 3.2 6.2 390
Control (without
fertilisers) 2 3.4 6.4 405.1
3 3.6 6.7 428.8
40 t/ha of manure 1 3.5 8.1 2224
+K, Mg, S, +P., 2 3.6 8.2 569.1
(background) 3 3.9 8.5 596.7
1 3.5 8.2 5773
Background + N, R, K., ) 33 8.5 606.1
(local application) 3 4'1 8.8 632.7
1 3.7 8.5 609.5
Background +N,.P,.K,, 2 40 8.9 645.3
(local application) 3 4'3 9.2 675.3
1 3.6 8.5 605.2
Background + NP Ky, P 3.8 8.7 625.5
(scattering application) 2 4'2 9‘0 653.4

Source: compiled by the authors
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The highest indicators of individual productivity
of potato plants are formed with an increase in the
fraction of planting tubers against the background of
phosphorus-potassium fertiliser and the aftereffect of
semi-rotted manure and the local application of Azo-
foska (N,,R,.K,.). For these options, the number of stems
per bush increases from 3.7 to 4.3 pcs., the number of
tubers per bush - from 7.5 to 8.1 pcs., and the weight
of tubers per bush - from 545.3 to 595.4 g. Application
of Azofoska by scattering under pre-sowing cultivation
(NgR.K,,) against the background of phosphorus-po-
tassium fertiliser and the aftereffect of semi-rotted
manure does not provide an increase in individual pro-
ductivity indicators compared to the previous version.
Therefore, it is more effective for plants to use nutrients
when applying fertilisers locally compared to applying
them in a scattering technique.

The highest indicators of individual productivi-
ty among the varieties under study were observed in
the Granada Variety at all variants of the experiment.
Thus, in the control (without fertilisation), the number
of stems was 3.5-5.9 pcs., the number of tubers under
the bush - 6.5-7.0 pcs., and the mass of tubers from one
bush - 464.8-510.3 g. Against the background of the
aftereffect of semi-rotted manure and phosphorus-po-
tassium fertiliser for the main cultivation of Granada
potatoes, an increase in the number of stems from 3.7
to 4.1 pcs., the number of tubers from one bush and
from 7.8 to 8.3 pcs., and the mass of tubers from the
bush from 581.9 to 629.1 g was observed, depending
on the fraction of planting tubers. Local application of
Azofoska in rows (N, R, K, ) against the background of
the aftereffect of semi-rotted manure and phospho-
rus-potassium fertiliser provided an improvement in
the indicators of individual productivity of the Granada
variety. Thus, in this variant, the number of stems is 3.9-
4.5 pcs./bush, the number of tubers is 8.6-9.1 pcs./bush,
and the weight of tubers is 665.6-718.9 g/bush, de-
pending on the fraction of planting tubers. The highest
indicators of individual productivity of the Granada va-
riety were identified in the local application of Azofoska
(N,.R,.K,.) against the background of the aftereffect of

457745 "45

Number of stems, pcs./bush

Myronova et al.

manure and phosphorus-potassium fertiliser. Thus, the
number of stems increases from 4.2 to 4.8 pcs./bush,
the number of tubers - from 9.0 to 9.5 pcs./bush, and
the weight of tubers - from 702.9 to 755.3 g/bush, de-
pending on the fraction of planting tubers.

Application of Azofoska by scattering under pre-sow-
ing cultivation (N, R, K,,) against the background of the
aftereffect of semi-rotted manure and phosphorus-po-
tassium fertiliser does not provide an increase in the
number of stems and tubers in the bush, the mass of
tubers from one Granada potato bush compared to the
previous version. This indicates a smaller efficiency of
applying fertilisers in a scattering technique compared
to the local one. When applied locally, fertilisers are
placed at a certain depth of the soil with a better mois-
ture regime, where a zone with an increased concentra-
tion of nutrients is created. This contributes to the full
use of nutrients by plants during the growing season.

The number of stems in the bush also has a sub-
stantial impact on the potato yield In the process of
potato growth and development, each stem becomes
an independent plant that has its own root system,
forms stolons and tubers. A strong direct correlation
was established between the number of stems and
the number of tubers in the bush (r=0.78), with a co-
efficient of determination of 61.0 %. Thus, an increase
in the first indicator leads to an increase in the second
(Figure 1). The yield of potato tubers depends on the
productivity of each main stem, the number of stems
in the bush, and the number of plants per area unit.

During three years of research, the structure of
the potato yield was determined depending on the
fertiliser, the fraction of planting tubers and varietal
characteristics (Fig 2-4). As a result of the research, it
was identified that with an increase in the fraction of
planting tubers (from <28 to 60 mm) in the structure
of the potato yield, the share of the tubers with the
largest transverse diameter of 28-60 mm increases.
Thus, in the Laperla Variety, the proportion of tubers in
control (without fertilisers) with the largest transverse
diameter of 28-60 mm is 42-51.1%, depending on the
increase in the fraction of planting tubers (Fig. 2).

Number of tubers, pcs./bush

Figure 1. Correlation between the number of stems and the number of tubers in the bush

Source: compiled by the authors
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Figure 2. Structure of the Laperla potato yield depending on the fraction of seed tubers and fertiliser (2019-2021), %
Note: 1. Control (without fertilisers); 2. 40 t/ha semi-rotted manure under the predecessor +K ., Mg, S, +P. (background);

3. Background +N, R, K., (local application); 4. Background +N P, K,  (local application); 5. Background +N,

(scattering application).
Source: compiled by the authors

An increase in the fraction of planting tubers in the
control caused a decrease in the proportion of tubers
with the largest transverse diameter of >60 mm from
35.7 to 32.5%. This indicates that small planting tubers
usually form one or two main stems with a small num-
ber of stolons and tubers. However, during the harvesting
period, such potato plants usually form larger tubers. No-
tably, when planted with large seed tubers, more stems
and tubers are formed, but smaller. Local application of
Azofoska (N,.R,.K,.) against the background of the after-

45 V45" V45,
effect of semi-rotted manure and phosphorus-potassium

fertiliser provides the highest indicators (44.1-53.5%)

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

36.1-36.637

1 2 3 4 5 1 2 3
<28 mm

>28-60 mm

P K

60" 60 60

of the yield of potato tubers of the Laperla variety with
the size of the largest transverse diameter of 28-60 mm.
This indicator exceeds that on the control by 2.1-2.4 %.
The yield of tubers of the Laperla variety with the largest
transverse diameter of >60 mm in this variant is 35.1-
37.4%, which is 1.7-2.6% more compared to the control.
The highest rates of tuber yield (44.9-54.6%) for
the largest transverse diameter of 28-60 mm were pro-
vided by the medium-early Granada variety with local
application of Azofoska (N,.R,.K,) against the back-
ground of the aftereffect of semi-rotted manure and
phosphorus-potassium fertiliser (Fig. 3).

38 37.3 34.8 352 353 355 352 334 341 345 349 346

>60 mm

28-60 mm

425 432 439 440 446 487 4955 51 535 52,7 O&2 52.2 533 o4 543

<28 mm

214202 19.1 17.1 18.1 16.5 153 131 11 121 154 137 122 105 111

4 5 1 2 3 4 5
>60 mm

Figure 3. Structure of the Granada potato yield depending on the seed tuber fraction and fertiliser (2019-2021), %
Note: 1. Control (without fertilisers); 2.40 t/ha of semi-rotted manure under the predecessor +K Mg, S, +P.  (background);
3. Background +N R, K., (local application); 4. Background +N P,K,. (local application); 5. Background +N P, K,

(scattering application)
Source: compiled by the authors

Scientific Horizons, 2023, Vol. 26, No. 2




Notably, the proportion of tubers of this fraction var-
ied depending on the size of the tubers of the planting
material. Thus, the yield share of tubers of the Granada
variety with the largest transverse diameter of >60 mm
in this variant is 34.9-38.0%. The lowest yield rates of tu-
bers (10.5-17.1%) for the largest transverse diameter of
<28 mm were formed by the Granada variety depending
onthe fraction of planting material,which is 4.3-4.9% less
compared to the control. The best developed were plants
from seed tubers of a >60 mm fraction. However, the yield

100% -—
20% - —— ——
80% . 36.2 364 371 375 373 35 3
70%
60% -
50% -—

30% -—
20% —

10% 22— 20.9-19.617.6 184
0% L [ .

1 2 3 4 5 1 2 3
<28 mm

35.9 357|331 339 345 353 349

40%hj4§4512441344494443_41945Q945LgASIAGZAT

Y717138 126 114 119 158 132 12 104 115

>28-60 mm
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structure (excluding seed material) was maximal in the
case of planting slightly smaller tubers (fraction of 28-
60 mm), so along with the average seed fraction of tubers,
it is advisable to plant healthy small tubers (<28 mm).

The highest rates of tuber yield (44.9-54.3%) for
the largest transverse diameter of 28-60 mm were pro-
vided by the mid-season Memphis variety with local
application of Azofoska (N,R,.K,) against the back-
ground of the aftereffect of semi-rotted manure and

phosphorus-potassium fertiliser (Fig. 4).

>60 mm

28-60 mm

L1529 535 g4z 536

<28 mm

4 5 1 2 3 4 5
>60 mm

Figure 4. Structure of the Memphis potato yield depending on the fraction of seed tubers and fertiliser (2019-2021), %
Note: 1. Control (without fertilisers); 2. 40 t/ha semi-rotted manure under the predecessor +K. Mg, S, +P_ (background);

3. Background +N R, K., (local application); 4. Background +N P, K

(scattering application)
Source: compiled by the authors

The yield share of Memphis tubers with the larg-
est transverse diameter of >60 mm in this variant is
35.3-37.5%, which is 1.3-2.2% more compared to the
control. It is known that the yield of potatoes depends

(local application); 5. Background +N, P, K.,

45 45 °45

on the fraction of planting tubers. The features of the
formation of yields of three potato varieties of different
ripeness groups depending on fertiliser and seed tuber
fraction were examined (Fig. 5)

45 41.128
10 38976 39.5548
35.157
35 29791 33.198 31.0658 — without fertilizers (control)
30 T I T — 40 t/ha of semi-rotted
5 manure under predecessor
ST o N | ] +K56Mg16S30+P30
20— L (background)
15 1 Background +N3zoP3oK3
(locally)
10 H Background +NysP4sK4s
5 1 (locally)
B Background +NgoPsoKeo
0+ ~ (scattered)
1 2 3 1 2 3 1 2 3
<28 mm >28-60 mm >60 mm

Figure 5. Yield of potato varieties of different ripeness groups depending on fertiliser
and factions seed tubers (2019-2021), t/ha
Note: 1. Laperla Variety; 2. Granada Variety; 3. Memphis Variety

Source: compiled by the authors
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On average, over three years, the highest yield of
tubers (41.13 t/ha) was provided by the medium-ear-
ly potato variety Granada in experimental plots where
Azofoska (N,R,.K,) was locally applied against the
background of the aftereffect semi-rotted manure and
phosphorus-potassium fertiliser, planted with tubers
with a fraction of >60 mm. The increase in tuber yield
was 32.6% compared to the control (without fertilisers).
The use of seed tubers with a fraction of >60 mm for
planting Granada potatoes increases theyield by 1.5 t/ha
compared to the fraction of planting tubers of 28-
60 mm with the same method and background of
fertilisation. Therefore, when noting yield gains from
planting large tubers, it is necessary to mention the
consumption of planting material. That is, the differ-
ence in the consumption of planting material between
the best two variants of the Granada potato variety in

the experiment was 1.85 t/ha. Consequently, the in-
crease in consumption of planting material was higher
than the resulting increase in the yield of tubers.

A similar pattern was obtained in the early-matur-
ing Laperla potato variety and the medium-maturing
Memphis variety,where the yield was 32.5 and 36.7 t/ha,
respectively, which is 34.2 and 36.5% more compared
to the control (without fertilisers). The yield increase
for planting these varieties with large tubers was 1.4
and 1.6 t/ha, respectively, and the difference in seed
material consumption was 1.8 t/ha. That is, the seed
material consumption on the variants for planting po-
tatoes of Laperla and Memphis varieties with tubers
with a fraction of >60 mm was also larger compared to
the yield increases of these two varieties. Yield of seed
potato varieties of different ripeness groups depending
on fertiliser and the fraction of planting tubers (Fig. 6).
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24
21.16182

18.6332

22455067
without fertilizers (control)
40 t/ha of semi-rotted

19.94917
17.36878

18 17.18592

14.9059
13.10696

12+ -

1 2 31 2 3
<28 mm >28-60 mm

manure under predecessor
+K56Mg16S30+P30
(background)
Background +NsoP30K3o
(locally)
Background +Ng5P4sKys
(locally)

| | BaCkgrOUnd +N60P60K60
(scattered)

1 2 3
>60 mm

Figure 6. Yield of seed potato varieties of different ripeness groups depending on fertiliser
and seed tuber fraction (2019-2021), t/ha
Note: 1. Laperla Variety; 2. Granada Variety; 3. Memphis Variety

Source: compiled by the authors

The highestyield (22.45 t/ha) of seed potatoes (frac-
tion of 28-60 mm) was provided by the Granada variety
in experimental plots where Azofoska (N,.R,.K,.) was
locally applied against the background of the afteref-
fect of semi-rotted manure and phosphorus-potassium
fertiliser, planted with tubers with a fraction of >60 mm.
For local application of Azofoska (N,.R,.K,.) against the
background of the aftereffect of semi-rotted manure and
phosphorus-potassium fertiliser, planting tubers with a
fraction of 28-60 mm, the yield was 21.2 t/ha. However,
given the previously justified inexpediency of planting
potatoes with tubers of the maximum size (>60 mm),
due to the substantial consumption of planting materi-
al that was not overpowered by yield increases, it is ad-
visable to use seed tubers with a fraction of 28-60 mm.

It is possible to ensure the formation of high tuber
yields and increase resistance to adverse environmen-
tal conditions by providing potato plants with min-
eral nutrients adapted to their needs (Petropoulos et
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al., 2020; Salikhov et al., 2021; Naumann & Pawelzik,
2023). A study established that the application of min-
eral fertilisers affects the formation of the number of
tubers and their mass (Mhango et al., 2021). In the pa-
per of P. Meise et al. (2019), the role of nitrogen in po-
tato yield formation is highlighted. Sicilian researchers
S. Lombardo et al. (2020) substantiated the application
of nitrogen fertilisers (N,,,) on typical soils of the re-
gion under study to obtain maximum yields of potato
tubers with high consumer properties and increase the
profits of producers. The dependence of the formation
of individual potato productivity indicators on the ap-
plication of organic and mineral fertilisers is confirmed
by the obtained experimental data.

Similar studies by A. Podhaietskyi et al. (2019) con-
firm that the development of a large number of tubers
in potato plants depends on the genetic characteristics
of the variety or hybrid. The results are consistent with
studies conducted in Ethiopia. It was identified that




planting potatoes with large seed tubers (46-55 mm)
increases the number of stems and tubers per plant
(Ebrahim et al., 2018). S. Nasir and B. Akassa (2018) also
reported an increase in the number of stems and tubers
per plant when planted with large seed tubers. An in-
crease in the number of stems in one potato bush under
the influence of mineral fertilisers was also noted in the
study by Y. Ilchuk & R.Ilchuk (2021).Thus, applying min-
eral fertilisers (N, P, K.) increased the number of stems
inthe Shchedryk bush by 9.1 and 13.2% compared to the
control, depending on the size of the planting tubers.
According to researchers (Podhaietsky et al., 2019),
one of the main factors in the productivity of potato va-
rieties is the number of tubers formed in one plant. The
dependence of potato yield on the number of stems and
tubersinthebushis confirmed bythe conductedresearch.
The results of this study are also consistent with
those of D.AL-Taey et al.,(2008) on the positive impact of
the use of organic and mineral fertilisers on improving
the agrophysical condition of the soil, enhancing plant
growth and development, and crop yield. According to
U. Demirel (2023), to maximise the genetic potential of
potato varieties during the growing season, it is neces-
sary to create optimal conditions in accordance with the
needs of plants. V. Gamajunova et al. (2021) confirmed
that the selection of varieties and optimisation of plants
with nutrients provides an increase in the yield of pota-
to tubers by 64.7% compared to the control. M. Kravchuk
et al. (2019) identified that using the organic-mineral
fertiliser system (manure, 50 t/ha +straw, 3 t/ha +30 kg/
ha +green manure, 22.5 t/ha +N, P, K, ) increases the
yield of potato tubers by 28.3-30.6% compared to the
control. The data obtained is also consistent with the
studies by Polishchuk (2021a, 2021b), which report
the formation of the highest indicators of tuber yield
in the Serpanok variety at different planting rates (50-
60 thousand units/ha) on variants with the application
of organic and mineral fertilisers. Optimisation of ele-
ments of crop cultivation technology should ensure not
only an increase in their yield but also the profitability
of production (Kotelnytska, 2020). Therefore, when not-
ing yield gains from planting large tubers, it is neces-
sary to mention the consumption of planting material.
According to researchers (Singh et al., 2003), small
seed tubers lead to reduced productivity, while large
tubers become uneconomical due to their increased
cost. The findings of this stidy are also consistent with
the data from obtained by V. Kumar et al. (2021). Thus,
they received the highest net profit from planting po-
tatoes with medium-sized seed tubers compared with
small and large ones. Therefore, they also recommend
using medium-sized tubers (35-45 mm) to obtain high
yields of high-quality seed material and increase profit-
ability in Northwestern India.
It was identified that planting potatoes with medium
(35-45 mm) and large (45-55 mm) seed tubers provided
the formation of yields of small tubers (<35 mm) up to
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7.4 and 8.3 t/ha, respectively, and medium-sized tubers
(35-45 mm) up to 16.6 and 17.3 t/ha, respectively. The
highest yield of tubers (20.2 t/ha) of large size (>45 mm)
was obtained by planting small seed tubers (25-55 mm).

CONCLUSIONS

The formation of individual productivity indicators
of potato varieties (the number of stems and tubers
per bush, the mass of tubers per bush) depends on
the method and background of fertilisation, varietal
characteristics, and the fraction of seed tubers. Local
application of Azofoska (N,.R,.K,.) against the back-
ground of the aftereffect of semi-rotted manure and
phosphorus-potassium fertiliser provides an increase
in the number of stems and tubers in the bush, the
mass of tubers per bush, and the yield of potato variet-
ies of different ripeness groups Laperla, Granada, and
Memphis in Forest-Steppe conditions. The maximum
indicators of the yield structure and the number of
stems of Laperla, Granada, and Memphis varieties were
observed in the experiment, where with an increase in
the fraction of planting tubers against the background
of phosphorus-potassium fertiliser and the action of
semi-rotted manure, local application of Azofoska was
conducted (N,.R,.K,).

The highest yield rates of tubers of the Laperla,
Granada, and Memphis varieties, the size of which with
the largest transverse diameter of 28-60 mm, were ob-
tained in the experiment, where locally applied Azofos-
ka (N,.R,.K,;) against the background of the aftereffect
of semi-rotted manure and phosphorus-potassium fer-
tiliser for increasing the fraction of planting material.
The yield of tubers in the varieties Laperla, Granada,
and Memphis was 44.1-53.5%, 44.9-54.6%, 44.9-54.3%
accordingly, the proportion of tubers with the largest
transverse diameter of >60 mmvaried from 37.4t0 35.1%,
from 38.0 to 34.9%, and from 37.5 to 35.3%, respectively.

For rational use of seed material, potato varieties of
different ripeness groups Laperla, Granada, and Mem-
phis should be planted with tubers with a fraction of
28-60 mm. The inexpediency of using seed tubers with
a fraction of >60 mm is explained by an increase in the
consumption of planting material compared to the ob-
tained yield increases. In addition, the yield structure
(excluding seed material) was maximal when used for
planting seed tubers with a fraction of 28-60 mm. Fur-
ther research should focus on identifying the features
of the formation of seed productivity of potatoes de-
pending on the fertiliser and fraction of planting tu-
bers due to the emergence of new varieties, subject to a
change in the climate of the growing area.
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AHoTauif. PeanizyBatm MakCMManbHWMA FEHETUUYHWUIA NOTEHLiaN Cy4aCHUX COPTIB KapTOMAi MOXHA 33 paxXyHOK
YAOCKOHANIEHHS efleMeHTIB arpoTeXHONOrii, 30KpeMa ONTUMI3aLii XXMBAEHHS POC/MH, WO 3YMOB/IOE AKTYaNbHICTb
LbOro pocnigpkeHHs. Metoo pobotn 6yno obrpyHTyBaTM 0CO6AMBOCTI (OpPMYBaHHS NPOAYKTMBHOCTI KapTomi
3aNeXHO Bif, enemMeHTIB TeEXHONOrii BUpoLyBaHHS B yMoBax Jlicocteny. [onbosi AOCAIAXEHHS NTPOBOAMAN BNPOLOBX
2019-2021 pp. Ha YopHO3eMHMX rpyHTax. JocnigxeHo 0cobaMBOCTI pOCTy i pO3BUTKY COPTiB KapTonAi pisHMUX rpyn
cturnocri Jlanepna, [paHaga i Memdic B ymoBax Jlicocteny. BctaHOBNEHO, WO YPOXaMHICTb Ta BUXiA, HACIHHEBUX Bynbb
KapTonni AOCNIgKYBAaHUX COPTIB 3MIHIOETbCS 3aNeXHO Bif A03M i CNOCOOY BHeCeHHS [06puB, dpakuii cagMBHUX
6ynbb Ta copToBMX 0CcoBAMBOCTEN. HalBUMILI NOKA3HMKKM iHAMBIAYaNbHOT NPOAYKTUBHOCTI POCAMH KapTOMi CopTiB
Jlanepna, [paHaaa i Memdic chopmoBaHo 3a nokanbHoro BHeceHHs B paaku N, P, K, Ha doHi aii Hanisnepenpinoro
rHoK i POoChOpPHO-KaNiiHOro yAoOpEeHHs Ta BUKOPUCTAHHA HaCiHHEBMX Oynbb 3 dpakuieo >60 MM. Y pesynbrari
Lii pocnimkyBaHuX (HakTopiB 36iNbWYETbCS KinbKicTb cTeben y Kywi, KinbKicTb Ta Maca 6ynbb nif 0fHUM KylleM.
BcTaHoBneHO BMCOKOI cvAM NPSIMUIA KOPENsLiHUIA 3B130K MiX KinbKicTio cTeben y Kywwi i KinbkicTio 6ynbd (r=0,78),
3 koediuieHTOM feTepMiHauii 61,0%. MakcMManbHy ypoxarHicTb 6ynbb KapTonni AOCNiOXYBaHMX COPTIB KapToni
(29,7-41,1 t/ra) otpumanu 3a nokanbHoro BHeceHHa N, P, K,  Ha ¢oHi aii HaniBnepenpinoro rHoto i pocdopHo-
KaniMHoro yoobpeHHs 3anexHo Bif po3Mipy HaciHHEBUX Bynbb 3a HaMbiNbWMM NonepeyHnM agiaMeTpoM. 3'9CoBaHo,
WO BMKOpWUCTaHHS 6ynbb dpakuieto >60 MM ong capiHHS AOCNIAKYBaHWX COPTIB KapTOMi € He pauioHanbHUM,
OCKiNbKM BWTPaTW HACIHHEBOro MaTepiany NepeBMLLYIOTb MOKAa3HWMKM MPUPOCTY YpOXamHocTi. BusHayeHo, wWwo
ONTUMANbHUM NS CAAIHHS COPTiB KAPTONAi pi3HUX rpyn cturnocTi Jlanepna, lpaHaga i Memdic 6ynbb 3 dpakuieto 28-
60 MM. Pe3ynbTaT JOCNiLKEHb MOXYTb OYTW BUKOPUCTaHI A/ KOPeryBaHHS eeMeHTiB arpoTeXHoOorii HaCiHHEBOI
KapToni, OTPMMAHHS AKICHOIO CaAMBHOrO MaTepiany i BBeAeHHS NpubyTHOro arpobisHecy

KniouoBi cnoBa: ynobpeHHs; CTPYKTypa BpOXalo; iHAMBiAyaNbHA MPOAYKTUBHICTb POCAMH; COPT; po3Mip Bynbb;
dpakuis 6ynbb
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