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THE INFLUENCE OF FERTILIZERS ON THE DYNAMICS
OF THE DEVELOPMENT OF POTATO VARIETIES
OF DIFFERENT MATURITY GROUPS

Theoretical substantiation and new solutions to an important scientific
problem are given. The research on the issue of improving certain elements of
technology for growing potato varieties of different maturity groups in relation to
soil and climatic conditions of the Western Forest-Steppe of Ukraine is analyzed and
generalized.

The expediency and topicality of using (both individually and in
combination) agro-technological methods that increase crop yields were clarified.
Namely: basic nutrition, foliar fertilization with microfertilizers and new growth
regulators of biological origin containing L-a-amino acids, and different nutrition
areas.

The growth of the vegetative mass of plants with the maximum formation of
the daily increase in the yield of tubers is of great importance for increasing the
productivity of potatoes. The number of stems in a bush is of significant importance
for the accumulation of potato yield, where in the future, each stem in the process of
growth and development becomes an independent plant with its own root system
that forms stolons and forms tubers.

The plant uses carbon dioxide from the air with the help of chlorophyll,
which gives plants its characteristic green colour. Chlorophyll is housed in cellular
structures called chloroplasts. Solar energy is captured by chlorophyll grains and the
plant synthesizes more or less complex substances, which in turn form real reserves
of nutrients. The listed factors generally affect the growth of productivity.

It's done because of the possibility of increasing gross potato production, and
yield, improving economically valuable indicators of potatoes: the content of dry
matter and starch, vitamins, taste improvement, the possibility of better processing
into potato products. It is also a solution to the problem of environmental protection
- reducing the application of mineral fertilizers and, accordingly, reducing soil
contamination with pesticides. This contributes to environmentally friendly
production. Solving these problems is a difficult task, as it requires a unified
approach with certain priority areas. The greatest effect can be achieved if you
implement integrated elements of technology, complementing and enhancing each
other's actions

Keywords: potatoes, planting scheme, fertilizer doses, vegetative mass,
chlorophyll grain, productivity.
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KoBaab A. B.

[HcTuryT cinscpkoro rocnogapcrsa Kapnarcekoro periony HAAH

BniuB 100puB Ha JMHAMIKY PO3BUTKY COPTIB KAapTOIJIi Pi3HHUX rpyn
CTUTI0CTI

HaBeneno teopernyHe OOIPYHTYBAaHHA 1 HOBE BHUPILICHHS Ba)XJIUBOTO
HayKOBOTO 3aBIaHHs, IPOAHAJI30BaHO Ta y3araJlbHEHO JOCIIKEHHS 100 TUTaHHS
BIOCKOHAJICHHSI OKPEMHX EJIEMEHTIB TEXHOJOTii BHPOIIYBAaHHSI COPTIB KapTOILT
PI3HHX TPYN CTUIJIOCTI B I'PYHTOBO-KJIIMaTHYHHUX yMoBax 3axigHoro Jlicocrermy
VYkpainu.

BucBiTiieHO DOIINBHICTE 1 aKTyaJIbHICTh BUKOPUCTAHHS arpOTEXHOIOTIYHUX
MPUHOMIB, AKi 30UTBIIYIOTH YPOKalHICTh KYJIBTYPH, & CaMe: OCHOBHOTO JKHUBJIEHHS
Ta TO3aKOPEHEBOTO IiHKUBIECHHS MIKPOJOOpHUBAMU Ta HOBHMH DETYIATOPaAMHU
pocTy OiOJOTiYHOTO MOXOMKEHHS 3 BMICTOM L-3-aMiHOKHCIIOT, Pi3HUX IUIOII
JKUBJICHHS SIK OKPEMO, TaK i B KOMIUIEKCHOMY ITO€HAHHI.

BaxnmuBe 3HaueHHS JUIT MiABHINCHHS IPOIYKTHBHOCTI KapTOILT Mae
HAapOCTaHHS BEreTaTHBHOI MacH POCIIMH 3 MAaKCHMAJILHUM (OpMYBaHHSAM 1000BOTO
HNPUPOCTY BpoxkaitHOCTI Oynp0. [y HaKONMYEHHS BPOXKAHHOCTI KapTOIUIi CyTTEBE
3HaYCHHS MAa€ KUIBKICTh CTe0eNl y Kymli, O¢ B HOAaJIbIIOMY KOXHE cTeOIO B
HPOIIECi POCTY Ta PO3BUTKY CTAE CAMOCTIHHOIO POCIMHOIO 3 BIACHOI KOPEHEBOIO
CHCTEMOI0, III0 YTBOPIOE CTOJIOHHU Ta GopMy€e OyIbOH.

PocnyHa BHMKOPHUCTOBYE BYIJICKHCIMH ra3 3 TMOBITPS 3a JONOMOTOIO
xyopodiny, sikuit Hanae il XxapakTepHUH 3ei1eHuH Komip. Xnopodin po3MimyeTbes
B KJIITHHHHUX CTPYKTypax, SIKi Ha3HWBarOThCsS XJoporiactamMd. COHSYHA eHepris
VIIOBIIIOEThCSA 3epHAMU XJIOpo(ily Ta 3MIMCHIOE CHHTE3 POCIMHOK Oimbil abo
MEHII CKJIaJHUX pEYOBHH, sIKi B CBOIO 4epry (GOpMYIOTh CIpaBXHi 3amacu
HNOKMBHUX pPEYOBUH. IlepepaxoBaHi YHMHHUKM B 3arajlbHOMY BIUIMBAIOTh Ha
3pOCTaHHS BPOXKAWHOCTI.

Hacammepen me moB’S3aHO 3 MOXJIHMBICTIO 30UTBIICHHS BaJOBOTO
BUPOOHUIITBA KAPTOILTi, MiABUIMIEHHS ii BPOXKaHOCTI, MOJIMIIEHHS T'OCIOAapCHKO
I[IHHAX TOKA3HHKIB: 301BIICHHS BiJICOTKA BMICTY CyXOi PEUOBHHH Ta KPOXMAJIO,
BITaMiHiB, CMaKOBHX SIKOCTEH Ta MOXKJIMBOCTI 3aCTOCYBaHHsI BUPOOJICHOT MPOIYKIIiT
B mepepoOIli Ha KapTOIUICMPOAYKTH, a TaKOX BHPIIIEHHS 3aBJAHHS OXOPOHH
HaBKOJIMIIIHBOTO CEPEIOBHINA IUIIXOM 3MEHIIEHHsS 103 BHECEHHS MiHepaJbHUX
OOpWB 1 BIANOBIAHO 3HW)KEHHS 3a0pyJHEHHs IPYHTIB NECTHIMIAMH, IO CIIPHSIE
CYTTEBOMY TOJIIIICHHIO HABKOJNHUIIHBOTO CEPEOBHUINA W OTPHMAHHIO EKOJIOTiYHO
Oesmeunoi mpoaykii. BupimenHs mOcTaBIeHUX MPoOIeM € CKIAJHUM 3aBIaHHSM,
OCKUTBKH TIOTpeOy€e €MHOTO IMiIXOLY 3 BIAOBIIHUMH MPIOPUTETHAMH HaNpsMaMH,
Je Haibinpmoro edexry MoOXHa JOCATTH, SKIIO BIPOBAIKYBATH KOMILIEKCHO
€JIEMEHTH TEXHOJIOTii, B3a€MO/JOIIOBHIOIOYH Ta MOCHJIIOIOYH [0 OJIHH OJHOTO.

KimouoBi cyioBa: KapToruisi, cxema CaaiHHs, 703U JOOPUB, MO3aKOPCHEBE
Ii/DKUBJICHHSI, BET€TaTHBHA Maca, XJI0po(diloBe 3epHO, BPOXKAIHICTS.

Introduction. Potatoes are the main source of energy for the
population. Potatoes yield per area unit is higher in a shorter time than any
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other crop. In addition to carbohydrates, potato tubers contain more protein
than other crops, it is rich in vitamin C and contains only 1% fat [3, 17, 18].

Potatoes are a nutrient-demanding crop. Regardless of soil and
climatic conditions as well as area of cultivation, fertilization of this crop is
a necessary condition for obtaining a high yield of good quality. The effect
of fertilizers on plant growth and development depends on the variety and
nutrition background; the latter affects the seed, food and quality indices of
tubers [1, 2, 4, 5, 8].

Potatoes need a significant amount of nutrients to form a crop. This
need depends on the variety, meteorological conditions, nutrient area and
availability of nutrients in the soil [9, 10, 11, 12].

Due to the sharp decline in the use of fertilizers, as well as their high
cost, potato varieties and seeds are now the main means for obtaining a
consistently high yield. Growing high-yielding intensive varieties capable
of maximizing the use of fertilizers and high agro-background conditions,
dramatically increases the economic efficiency of mineral fertilizers,
thereby accelerating cost recovery and will be an affordable and cheap way
to increase crop production in general and potatoes in particular [19, 20, 21,
22, 23].

In recent years has become a more relevant issue of using precision
farming elements in potato production technology, namely the reduction of
pesticides and mineral fertilizers. Its solution is the use of new modern
organic and mineral fertilizers, which contain not only the basic nutrients,
but also a whole arsenal of trace elements (copper, molybdenum,
manganese, zinc, boron, selenium, silicon, etc.) [12, 13, 23, 24, 30].

Microfertilizers are also important for increasing potato yields and
improving their quality. They provide the best effect on sandy and loamy
sod-podzolic soils. Different groups have the same need for certain
micronutrients. It is believed that most soils of the Ukrainian Polissia zone
are well supplied with manganese and satisfactorily with copper, but they
have little boron, molybdenum and zinc. In some fields, and homesteads,
depending on how often and in what quantities apply organic and mineral
fertilizers, the content of a trace element in the soil may vary [22, 27, 28].

The application of microfertilizers is an integral part of measures to
increase the yield and productivity of potatoes. Trace elements are able to
increase germination and enhance plant development [29, 30].

For better growth and development of potato plants, trace elements
must be in active form. The most promising and biologically active
compounds are metal complexes (chelates). The originality of their action
is that they activate enzymes and affect the biochemical processes in cells,
stimulate growth and development of potato plants. The composition of
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this fertilizer includes water-soluble forms of macro- and microelements in
the chelated state, the formula of which has been developed taking into
account the biological characteristics of certain crops. Such fertilizers are
used to feed plants after determining the optimal phase of growth and
development of agricultural plants. Scientists have proven that foliar
feeding of plants works better in critical periods of plant growth and
development. At this time, plants are undergoing changes in metabolism,
ratio and the rate of supply of nutrients. That is why fertilization carried
out during this period increases the growth potential of plants and
improves the conditions for the formation of generative organs [26, 31].

The Aim was to study the impact of basic nutrition and additional
foliar feeding with microfertilizers containing L-a-amino acids using
different technological elements to improve biological and morphological
characteristics and yield of potato varieties of different maturity groups in
relation to soil and climatic conditions of Ukrainian Western Forest-
Steppe [32].

Material and Methods. The experiments were conducted on the 4-
field crop rotation of the Department of Agricultural Breeding of the
Institute of Agriculture of the Carpathian Region of NAAS. The
predecessors of potatoes were winter cereals with post-harvest sowing of
green manure crops.

Mineral fertilizers were applied in the form of nitroammophoska
(N16P16K1g), and potassium deficiency was balanced by potassium
magnesium (K2sMQgSis).

Based on the conducted agrochemical analyses, it was found that
experimental soils are poor in humus (1.58-1.67%), have an acid reaction
of the soil solution (pH 4.80-5.17), the number of absorbed bases 6.20-7,
22, hydrolytic acidity 2.87-3.29 mg-eq. per 100 g of soil.

The research was carried out according to generally accepted
methods in potato growing [11, 15, 16] experimental data were processed
on a computer using Microsoft Excel and the following methods [14].

Results and discussion. Plant growth and development is a
continuous process that is divided into separate phases of plant
development, which gradually pass into each other. The main phases of
development for potatoes are germination, budding, flowering, tops' dying.

During the evaluation of potato plants, we analyzed the following
interphase periods of potato growth: planting — full germination, full
germination — budding, budding — flowering, flowering — complete tops'
dying, where we observed the development of potato plants and the impact
of fertilizers and micronutrients.
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Analyzing the duration of interphase periods, we found that in the
soil and climatic conditions of the Western Forest-Steppe, periods of
potato plant development, namely: phases of germination, full germination,
budding, flowering and complete extinction of tops correspond to their
maturity groups to which they belong. That is, the duration of interphase
periods of the middle-early variety Aria and the medium-ripe variety
Gurman correspond to their morpho-biological characteristics.

The duration from planting to the full germination phase in the Aria
variety was 33 days and in the Gurman variety 38 days.

The interphase period from full germination to budding lasted 15
days in the Aria variety and 16 days in the Gurman variety. From the
budding phase to the flowering phase, the duration was 14 days in the Aria
variety and 20 days in the Gurman variety.

From the flowering phase to the phase of complete tops' extinction,
duration was 36 days in the Aria variety and 47 days in the Gurman variety
respectively (Figure 1).

150
121
100 -
= 50 33 36
Q 14 38 47
Aria J

Gurman

Figure 1. Duration of inter-phase periods by maturity groups of potato
varieties (2018-2020)

On average, over the years of study, the growing season of middle-
early variety Aria lasted 98 days, and in the medium-ripe variety Gurman
121 days.

One of the important values for increasing the productivity of
potatoes is the increase of the vegetative mass of plants with the maximum
formation of the daily increase in tuber yield. The number of stems in the
bush is essential for the accumulation of potato yield, where in the future
each stem in the process of growth and development becomes an
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independent plant with its own root system that forms stolons and forms
tubers.

There is a direct relationship between the number of stems and the
number of tubers, and therefore an increase in the number of stems in the
bush leads to an increase in the number of tubers under the bush.

The data of our studies indicate that the stem density of potato
plants was influenced by factors such as feeding area, the recommended
dose of fertilizers and micronutrient treatment (Table 1).

1. Biological and morphological parameters of potato plants on the
60th day after planting, 2018-2020

Number Bush Number | Bush
Experiment Years of |of stems, | height, |of stems, | heigh
options research pcs cm pcs t,cm
V. Aria v. Gurman
. 2018 3 74 5 57,5
Co?g(t’i'l i"zvétrzc’”t 2019 25 50 5 | 725
(70x30 cm) 2020 2,8 62 5 65
Average 2,8 62 5 65
Recommended 2018 2 60 3 70
fertilizer dose 2019 3,5 55 5 73,5
NooPsoK120 2020 2,8 58 4 71,8
(70x30 cm) Average 2,8 58 4 71,8
R.F.D. 2018 3,5 85 3 85
NooPooK 120+ 2019 2,5 63,7 6 67,5
microfertilizers 2020 3 74,4 4,5 76,2
(70x20 cm) Average 3 74,4 4,5 76,2
R.F.D. 2018 3 57,5 4,5 72,5
NooPgoK 120+ 2019 3 62,5 3 75
microfertilizers 2020 3 60 3,8 73,8
(70x25 cm) Average 3 60 3.8 73,8
R.F.D. 2018 3 82,5 5 70,5
NooPgoK 120+ 2019 3,5 65 3,5 72,5
microfertilizers 2020 3,3 73,8 4,3 71,5
(70x30 cm) Average 3,3 73,8 4,3 71,5

Thus, we see that in the control options without fertilizers and with
the introduction of the recommended dose of fertilizer NgoPgoKiz0, the
average number of stems over the years of research was 2.8 pieces.
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The largest number of stems in the bush, in relation to the middle-
early variety Aria, was on the area of 70x30 cm — 3.3 pieces. In the
medium-ripe variety Gurman on the area of 70x20 cm — 4.5 pieces. The
density of stems of the Aria variety on other feeding areas, namely 70x20
cm and 70x30 cm was 3 pcs. In the Gurman variety, these indicators were
observed on the feeding areas of 70x25 cm — 3.8 pieces and 70x30 cm,
respectively 4.3 pieces.

According to the research results, it can be stated that the formation
of stem density is influenced by both the feeding area, application of
recommended dose NgoPgoKioo fertilizers and additional treatment with
microfertilizers.

The largest increase in height of potato plants was observed in both
Aria and Gurman varieties in the option with recommended dose of
fertilizers and microorganic fertilizer Ecoorganic with a feeding area of
70x20 cm and was respectively 74.4 and 76.2 cm.

In all other variants, the height of Aria variety plants was 60 cm on
the feeding area of 70x25 cm, and 73.8 cm on the 70x30 cm area
respectively. In the Gurman variety, the height of plants on a feeding area
of 70x25 cm was 73.8 cm, on a feeding area of 70x30 cm — 71.5 cm.

The analysis of the obtained data gives grounds to assert that the
area of feeding and application of the recommended dose of fertilizers with
additional treatment with microfertilizers has a positive effect on both the
number of stems formed and height of potato plants.

Scientists believe that in potato crops it is important to form such a
leaf surface, and such a leaf index, so that the illumination of the whole
plant leaves was sufficient for high intensity and productivity of
photosynthesis. They confirm that the optimal average leaf surface size of
one plant is 1.15 m?, which is equivalent to 35,600 plants per 1 hectare of
crops, which is 40 - 41 thousand m? per hectare of crops. This leaf area is
achieved mostly before flowering plants, and therefore the leaf surface area
was determined on the 60th day after planting for all variants of the
experiment (Table 2).

According to the study results, the average potato leaf surface area
in the control variant (without fertilizers) was 13.6 thousand m?/ha in the
middle-early Aria variety and 21.6 thousand m?/ha in the Gurman variety.
In the variant with the application of recommended dose NgoPgoKi20
fertilizers, the leaf surface area was 23.8 thousand m?/ha in the Aria variety
and 25.8 thousand m?/ha in the Gurman variety.

31



ISSN 0130-8521. Ilepenripue Ta ripchke 3emiuepoOCTBO i TBapuHHUIITBO. 2022. Bum. 72 (2)

2. Leaf surface area on the 60th day after planting, 2018 - 2020

Years Assimilation surface, thousand
Experiment variants of m?/ha

research V. Aria v. Gurman
2018 16,0 11,5
Control without fertilizers 2019 11,1 31,6
(70x30 cm) 2020 13,6 21,6
Average 13,6 21,6
Recommended fertilizer 2018 18.0 155
dose NsoPsoK 120 2019 29,6 36,0
(70x30 cm) 2020 23,8 25,8
Average 23,8 25,8
R.F.D. 2018 21,5 38,0
NooPgoKi20+ 2019 47,1 45,3
microfertilizers (70x20 2020 34,3 41,7
cm) Average 34,3 41,7
R.F.D. 2018 18,5 21,0
NgoPgoKi20+ 2019 35,9 38,4
microfertilizers (70x25 2020 27,2 29,7
cm) Average 27,2 29,7
R.F.D. 2018 22,0 26,5
NooPgoK 120+ 2019 55,1 33,1
microfertilizers (70x30 2020 38,6 29,8
cm) Average 38,6 29,8

The highest leaf surface area of potato plants was observed in the
variant with the recommended dose of NgoPgoKizo fertilizers and
micronutrient treatment. It was 38.6 thousand m2/ha for the middle-early
Aria variety at a feeding area of 70x20 cm. The highest leaf area (41.7
thousand m2/ha) for the medium-ripe Gurman variety was observed on a
feeding area of 70x20 cm with the application of the recommended dose of
fertilizer NgoPgoK120 and treatment of microfertilizers.

In all other variants, the leaf surface area of Aria variety potato
plants was on feeding area 70x20 cm — 34.3 thousand m?/ha; 70x25 cm —
27.2 thousand m?/ha. For the Gurman variety on feeding area 70x25 cm it
was 29.7 thousand m?/ha; 70x30 cm — 29.8 thousand m?/ha.

During the research period, on the 60th day after planting, the
analysis of the potato bush weight was performed. The average weight of
the bush in the control variant (without fertilizer) in the variety Aria was
380 g and in the variety Gurman, respectively, 280 g (Figure 2).
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Figure 2. The weight of the potato bush depends on the feeding area
and dose of fertilizers

In the variant with a recommended dose of NgoPgoKizo fertilizers,
this figure was 413 g in the Aria variety and 425 g in the Gurman variety
respectively. The highest weight of potato bush, both in the variety Aria
and in the variety Gourmet was observed in the variant with the
recommended dose of fertilizer NgPgKin and treatment with
microfertilizers on the area of 70x30 cm and was 705 g and 620 g
respectively.

In all other variants of research, these indicators were in the variety
Aria on a feeding area of 70x20 cm - 430 g; 70x25 cm — 423 g.
Accordingly, in the Gurman variety these indicators were on the feeding
area of 70x20 cm — 483 g; 70x25 cm — 585 g.

On the 70th day after planting potatoes, the largest number of stems
of the Aria variety was 5.8 in the variant with a feeding area of 70x30 cm,
application of recommended dose NgoPgoKi2 fertilizers and micronutrient
treatment. In the Gurman variety this indicator was 8.5 pieces on a feeding
area of 70x20 cm. In other versions of the experiment these indicators had
the following values in the Aria variety on a feeding area of 70x20 cm —
3.3 pieces; 70x30 cm — 5.5 pcs. In the Gurman variety on the feeding area
70x25 — 5.8 pieces; 70x30 cm — 7.3 pcs.

An increase in the growth of potato plants in height, over the years
of research, was observed in both medium-early variety Aria and medium-
ripe variety Gurman at a feeding area of 70x30 cm with the recommended
dose of fertilizer NgoPgoK120 and micronutrient treatment and was 82.5 cm
and 97.5 cm.
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In all other variants of Aria variety, these indicators were by the
feeding area 70x20 cm — 77 cm; 70x25 cm — 69.8 cm. In Gurman variety
on the feeding area 70x20 cm it was 96.3 cm, on 70x25 cm — 82.5 cm.

The dynamics of increasing the height of potato plants on the 70th
day after planting in varieties Aria and Gurman are shown in Figure 3.

—
]
(=]

Height of plants, cm
=)
(=]

Aria Gurman
m Control without fertilizers
RF. D N9P0KI120
BR F.D. N90P90K 120+microfertilizers 70x20cm
BR F.D. N90P90K 120+microfertilizers 70x25cm
R.F.D. N90P90OK 120~+microfertilizers 70x30cm
Figure 3. Height of plants depdepends on the feeding area and
fertilizers’ dose

Under normal growing conditions to obtain high yields of potatoes
leaf surface during the period of maximum development of the
photosynthetic apparatus should be at least 35-40 thousand m?/ha. This
area of leaves in potato crops is absorbed 80-90 FAR.

The average leaf area of potatoes is shown in table 3.

The leaf surface area of potato plants on the 70th day after planting
on the control variant (without fertilizers) was 31.9 thousand m#ha for the
Aria variety. In the Gurman variety this figure was 36.4 thousand m?/ha.

In the variant with application of the recommended dose NgoPgoKi20
fertilizers, these indicators were in the Aria variety — 50.2 thousand m?%/ha,
in the Gurman variety — 55.8 thousand m?/ha.

The highest indicators of leaf surface area over the years of research
were in the variety Aria on the variant with a feeding area of 70x30 cm
with introduction of recommended dose of fertilizer NgoPgoKiz and
treatment with microfertilizers — 71.4 thousand m?/ha. Accordingly, in the
Gurman variety this indicator was 72.3 thousand m?/ha on a feeding area of
70x25 cm with the application of the recommended dose of NgoPgoKi2g
fertilizers and additional treatment with microfertilizers.
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3. Leaf area on 70th day after planting, 2018 — 2020

Experiment Years of | Assimilation surface, thousand m?/ha
variants research V. Aria v. Gurman

. 2018 23,8 24,1
fortlzers (70n30 | 2019 39.9 4856
cm) 2020 31,9 36,4
Average 31,9 36,4
Recommended 2018 38,9 49,6
fertilizer dose 2019 61,4 62,0
NooPaoKi120 2020 50,2 55,8
(70x30 cm) Average 50,2 55,8
R.E.D. 2018 39,9 59,6
NgoPeoK120+ 2019 56,9 78,9
microfertilizers 2020 48,4 69,3
(70x20 cm) Average 48,4 69,3
R.ED. 2018 48,9 72,2
NooPooK 120+ 2019 49,9 72,4
microfertilizers 2020 49,4 72,3
(70x25 cm) Average 49.4 72,3
R.F.D. 2018 49,8 68,9
NooPgoK 120+ 2019 93,0 62,2
microfertilizers 2020 71,4 65,6
(70x30 cm) Average 71,4 65,6

In all other variants in Aria variety these indicators were: 70x20 cm
— 48.4 thousand m?/ha; 70x25 cm — 49.4 thousand m?/ha. Accordingly, in
the Gurman variety, these indicators were by 70x25 cm — 69.3 thousand
m?/ha; 70x30 cm — 65.6 thousand m?/ha.

On 60th and 70th day, leaf surface area in the control without
fertilizers increased 2.3 times in the middle-early variety Aria, in the
medium-ripe variety Gurman the increase was 1.7 times.

In the variant with the application of the recommended dose of
NgoPgoKi2o fertilizers, the increase in the medium-early Aria variety was
2.1 times and in the medium-ripe Gurman variety 2.2 times.

In the variants with application of the recommended dose of
NgoPgoKi2o fertilizers, treatment with microfertilizers and different feeding
areas, an increase was observed in the middle-early variety Aria at a
feeding area of 70x20 cm — 1.4 times, 70x25 cm — 1.8 times and by 70x30
cm — 1.8 times. In the medium-ripe Gurman variety the increase in the area
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of 70x20 cm was 1.7 times, 70x25 cm — 2.4 times and by 70x30 — 2.2
times.

The productivity of agrophytocenosis is determined by the
development of stems and assimilation apparatus of plants, which together
form the aboveground vegetative plants' mass.

The dynamics of weight gain of one potato bush on the 70th day
after planting is shown in Figure 4.

R.F.D. NOOPOOK 120-+microfertilizers. . s 570
R.F.D. N90P90K 120+microfertilizers. - TS
RF.D. NOOPSOK 120+microfertilizers. . i S 63 0
RED. NSOPOOKIZ) | 158
Control without fertilizers | —— 23 5
0 100 200 300 400 500 600 700 800
Bush weight, g

Aria B Gurman

Figure 4. Weight of one potato bush depending on the feeding area and
dose of fertilizers on the 70th day after planting

The weight of the bush in the control variant (without fertilizers) for
the Aria variety was 168 g, and for the Gurman variety — 235 g. In the
variant with the recommended dose of NgoPgoK12 fertilizer this figure was
550 g, respectively in the Gurman variety 458 g.

The highest weight of a potato plant bush in the Aria variety with a
feeding area of 70x25 cm and with the recommended dose of NgoPgoKi20
fertilizers was 643 g. In the Gurman variety, this figure was 670 g at a
feeding area of 70x30 cm with the recommended dose of NgoPgoKiz and
microfertilizers' treatment.

For all others, the weight of the potato bush was: in the variety Aria
on a feeding area of 70x20 cm — 438 g; 70x30 cm — 535 g. In the Gurman
variety these figures were on the feeding area of 70x20 cm — 630 g; 70x25
cm—485g.

The plant uses carbon dioxide from the air. Chlorophyll gives plants
their characteristic green color and is located in cellular structures called
chloroplasts. Solar energy is captured by chlorophyll grains and carries out
the plant's synthesis of more or less complex substances, which in turn
form real reserves of nutrients.

Studies have shown the content of chlorophyll in all variants of the
experiment, which is shown in Figure 5.
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Figure 5. Chlorophyll content depends on the feeding area and dose of
fertilizers.

The content of chlorophyll in the leaves of potato plants in the
control variant (without fertilizers) were in the variety Aria 3.06 mg, in the
Gurman variety — 3.03.

In the variant with application of recommended dose of NgoPgoKi20
fertilizers, chlorophyll content in the leaves of potato plants in the variety
Aria was 3.47 mg, and in the variety Gurman — 3.44 mg.

The optimal level of nutrition for the greatest formation of
chlorophyll grains in the leaves of potato plants was in the option with
recommended dose of fertilizer NgoP9oK120 and micronutrients treatment on
the area of 70x30 cm in Aria variety — 4.26 mg. In Gurman variety it was
4.13 mg.

In all other variants, these figures were for the variety Aria on the
area of 70x20 cm — 4.08 mg; 70x25 cm — 4.16 mg. Accordingly, in the
Gurman variety this figure on feeding area 70x20 cm was 4.09 mg; 70x25
cm—4.11 mg.

Our research has shown that there is an inverse correlation between
the area of plant nutrition and content of chlorophyll grains in potato
leaves, namely: with a decrease in nutrition area, the content of chlorophyll
decreases, but to a certain extent.

The net productivity of photosynthesis of potato plants is
determined by the total assimilative surface of the leaves and the intensity
of photosynthetic processes per area unit of the leaf.

The dynamics of the net productivity of photosynthesis per day are
shown in Figure 6.
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Figure 6. Net productivity of photosynthesis per day

Thus, on average over the years of research, the net productivity of
photosynthesis of medium-early potato variety Aria and medium-ripe
variety Gurman with the recommended dose of NgoPgoKizo fertilizer +
micronutrient treatment and different feeding areas changed as follows.

In the flowering-budding phase, the net productivity of
photosynthesis in the Aria variety was 6.18 g/m? per day in the control
variant (without fertilizers). In the Gurman variety this figure was 6.19
g/m? per day.

In the variant with the application of the recommended dose of
NooPaoKi2o fertilizers in the flowering-budding phases the net productivity
of photosynthesis was 6.35 g/m? per day in the Aria variety and 6.35 g/m?
per day in the Gurman variety.

When to the recommended dose of NgoPgoK120, microfertilizers were
added on different areas of nutrition, the net productivity of photosynthesis
was in the variety Aria 70x20 cm — 6.42 g/m? per day; 70x25 cm — 6.48
g/m? per day and 70x30 cm — 6.92 g/m? per day.

Accordingly, in the Gurman variety, these figures were on the
70x20 cm feeding area — 6.60 g/m? per day; 70x25 cm — 6.55 and 70x30
cm — 6.92 g/m? per day.

In our opinion, the increase in net productivity of photosynthesis
during the budding-flowering phase is associated with more intensive
photosynthesis of young leaves in potato plants.

Obtaining high yields of potatoes is ensured by the high-yielding
varieties, high-quality seed material and cultivation technology, which
allows realizing the potential of the first two components.

The correct ratio of technological methods helps to establish the
optimal effect of individual factors and is the basis for developing the most
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effective technology for growing potatoes. Therefore, when developing the
technology for growing relatively new varieties of potatoes, it is necessary
to study the effect of all agro-technological measures in the complex.

The scheme of the experiment and the method of its implementation
provided digging up potatoes on the 60th — 70th day after planting in order
to obtain a dynamic accumulation of the crop, as well as for accounting the
number of tubers to determine the fractional composition and percentage of
marketability.

According to the three-year results of the study, it was established
on the control variant (without fertilizers) in the variety Aria with an
average tuber weight of 0.29 kg, the yield was 12.3 t/ha. In the Gurman
variety the average weight of tubers was 0.34 kg. Respectively, the yield
was 14.6 t/ha.

In the variant with the application of the recommended dose of
NooPaoKazo fertilizers, weight of tubers was 0.35 kg in the Aria variety, 0.49
kg in Gurman variety. The yield was 15.0 t/ha for the Aria variety and 21.0
t/ha for the Gurman variety (Table 4).

The highest yields on the 60th day after planting on the variants
with the recommended dose of fertilizer NgoPgoKi20 and treatment with
microfertilizers of the Aria variety were observed in the feeding area of
70%x20 cm, where the weight of tubers was 0.37 kg, yield was 26.2 t/ha. In
the Gurman variety this indicator was observed on a feeding area of 70x25
cm with a tuber weight of 0.59 kg and a yield of 33.6 t/ha.

In the variants with other feeding areas and application of the
recommended dose of NgoPgoK12o fertilizers + microfertilization treatment
in Aria variety on the feeding area 70x25 cm the weight of tubers was 0.35
kg, the yield was 20.5 t/ha, on the feeding area 70x30 cm the tubers' weight
was 0.42 kg, yield — 18.1 t/ha.

Yield of potatoes on the 70th day after planting on the control
variant (without fertilizers) in the Aria variety at an average weight of
tubers of 0.31 kg yield was 13.3 t/ha. In the Gurman variety at a tuber
weight of 0.36 kg yield was 15.4 t/ha.
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4. Potato yield on the 60th day after planting, depending on the area of
nutrition and the dose of fertilizers

Aria Gurman
. Weight Weight
VZQSQ:?N?QP ¢ Years of Yield, of Yield,
tubers, t/ha tubers, t/ha
kg kg
. 2018 0,54 23,2 0,53 22,7
Control without 50719 0,02 11 0,16 6.9
;%”';gers 2020 03 12,9 0,34 146
(70x30em) = Verage | 029 12,4 0,34 14,6
Recommended 2018 0,59 25,3 0,78 33,5
fertilizer dose 2019 0,09 4,3 0,18 7,7
NooP9oK120 2020 0,35 15,0 0,49 21,0
(70x30 cm) Average 0,35 15,0 0,49 21,0
R.F.D. 2018 0,65 46,1 0,60 42,6
NooPgoK120+ 2019 0,07 5,3 0,15 10,6
microfertilizers 2020 0,37 26,2 0,38 26,9
(70x20 cm) Average 0,37 26,2 0,38 29,9
R.F.D. 2018 0,63 35,9 1,02 58,1
NooPgoK 120+ 2019 0,08 4,8 0,15 8,5
microfertilizers 2020 0,36 20,5 0,59 33,6
(70x25 cm) Average 0,35 20,5 0,59 33,6
R.F.D. 2018 0,69 29,6 0,57 245
NooPgoK 120+ 2019 0,14 6,0 0,18 7,7
microfertilizers 2020 0,42 18,1 0,38 16,3
(70x30 cm) Average 0,42 18,1 0,38 16,3
LSDos fertilizers 2.1
feeding area 1.2
foliar feeding 0.3

In the variant with the application of the recommended dose of
NgoPgoK12o fertilizers in the Aria variety, tuber weight and yield were 0.44
kg and 18.9 t/ha. In the Gurman variety the weight of tubers was 0.45 kg,
and the yield was 19.4 t/ha (Table 5).
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5. Potato yield on the 70th day after planting, depending on the area of
nutrition and the dose of fertilizers

Variants of the - Aria - - Gurman_

experiment Years |Weight of| Yield, |Weightof| Yield,
tubers, kg| t/ha |tubers, kg| t/ha

c | with 2018 0,52 22,3 0,54 23,2
O’IZgr‘t)i""Z":rSO“t 2019 0,09 38 0,16 73
(70x30 cm) 2020 0,31 13,3 0,36 15,4
Average 0,31 13,3 0,36 15,4

Recommended 2018 0,61 26,3 0,69 29,6
fertilizer dose 2019 0,27 11,6 0,19 8.1
NaoPaoK120 2020 0,44 18,9 0,45 19.4
(70x30 cm) Average 0,44 18.9 0.45 19.4
R.F.D. 2018 0,64 45,4 0,68 48,2
NooPooK120+ 2019 0,29 26.2 0,6 42,6
microfertilizers 2020 0,47 334 0,65 46,1
(70x20 cm) Average 0,47 33,4 0,65 46,1
R.F.D. 2018 0,80 45,6 1,01 57,5
NooPooK120+ 2019 0,19 10,8 0,41 23.3
microfertilizers 2020 0,50 28,5 0,71 40,4
(70x25 cm) Average 0,50 28,5 0.71 40,4
R.F.D. 2018 0,85 36,5 0,86 36,9
NooPooK120+ 2019 0,45 19,3 0,19 8,1
microfertilizers 2020 0,67 28,8 0,53 22,8
(70x30 cm) Average 0,67 28,8 0,53 22,8

LSDos fertilizers 41
feeding area 1,9
foliar feeding 0,7

The highest yield on the 70th day after planting, both in the Aria
and Gurman variety was observed on a feeding area of 70x20 cm with the
introduction of the recommended dose of fertilizer NgoPgoKizn +
micronutrient treatment. In the variety Aria by the weight of tubers 0.47 kg
the yield was 33.4 t/ha. In the variety Gurman by the weight of tubers 0.65
kg the yield was 46.1 t/ha.

In all other variants by the Aria variety at a feeding area of 70x25
cm with the recommended dose of fertilizer NgoPgoKi2o + microfertilizer
treatment the weight of tubers was 0.50 kg, yield — 28.5 t/ha. At a feeding
area of 70x30 cm the weight of tubers was 0.67 kg, yielding 28.8 t/ha. The
Gurman variety weight of tubers was 0.71 kg, yielding 40.4 t/ha. On the
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feeding area 70x30 cm the weight of tubers was 0.53 kg and the yield was
22.8 t/ha.

Conclusions

The effect of recommended dose of fertilizers and additional foliar
fertilization has a positive effect on the growth and development of potato
plants depending on the biological characteristics of the varieties studied.
Analyzing the duration of interphase periods, it can be seen that in the soil
and climatic conditions of the Western Forest-Steppe the periods of growth
and development of potato plants, namely medium-early Aria and medium-
ripe Gurman varieties correspond to morpho-biological data of these
varieties. The density and height of the stems were affected by the feeding
area’s recommended dose of fertilizers as well as micronutrient treatment.
On the 60th day after planting, the density of potato stalks was the highest
in the Aria variety by the feeding area of 70x30 cm — 3 pieces. In the
Gurman variety on the feeding area of 70x30 cm — 4.5 pieces. The stem
height of potato bushes was the highest in the feeding area of 70x20 cm
with the application of the recommended dose of fertilizers and treatment
with Ecoorganic micro fertilizers in the variety Aria it was 74.4 cm, and in
the variety Gurman — 76.2 cm. On the 70th day, the highest density of
potato stalks in the Aria variety was on the feeding area of 70x25 cm — 5.8
pieces, and in the Gurman variety — 8.5 pieces on the area of nutrition
70%x20 cm. The height of the stem on the feeding area of 70x30 cm was in
the variety Aria — 82.5 cm, in the Gurman variety — 97.5 cm. The leaf
surface of plants which provided the maximum photosynthetic effectiveness
on the 60th day was in the Aria variety on the feeding area of 70x30 cm —
38,6 thousand m?/ha, in the Gurman variety — 41,7 thousand m?/ha. On the
70th day the highest indicator of the leaf surface area in the Aria variety was
on the area of feeding 70x30 cm — 71,4 thousand m%ha, in the Gurman
variety — 72.3 thousand m?ha. Our research has shown that there is an
inverse correlation between the area of plant nutrition and the content of
chlorophyll grains in potato leaves, namely: with a decrease in the nutrition
area, the content of chlorophyll decreases, but to a certain extent. The
highest yield on the 60th day after planting in the Aria variety was on the
background of the recommended dose of fertilizer NgoPgoKizo with
micronutrient treatment and feeding area 70x20 cm — 26.7 t/ha and in the
Gurman variety — on the feeding area 70x25 cm — 33.6 t/ha. The highest
yield on the 70th day after planting was in both the Aria variety and the
Gurman variety on the background of the recommended dose of fertilizer
NgoPgoK120 With micronutrient treatment on a feeding area of 70x20 cm —
33.4 t/ha and 46.1 t/ha respectively.
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