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Abstract. Ukraine occupies a leading position in potato production, being one of the top three
producing countries and ranks second in the world in terms of potato consumption per capita,
second only to Belarus - 139 kg per year per 1 person, with a global average of approximately 33 kg/
person/year. According to the UCAB, in recent years, the area under potatoes has increased by 2.7%
to 1,325 thousand hectares. However, the average yield over the past three years was at the level of
15.8 t/ha. In some advanced farms in Ukraine, the yield reaches 30-40 t/ha due to the introduction of
scientific findings into production. However, in general, in Ukraine, the potential for the economic
productivity of potatoes now remains unused to the full extent. Potato plants are demanding in
terms of the availability of nutrients in the soil. They should be in an accessible form and in sufficient
quantity. This is largely due to the biological characteristics of potatoes. The effectiveness of mineral
fertilisers depends on the methods and quality of their application. The conventional method of
fertilisation involves spreading fertilisers on the surface and then covering them with soil. As
aresult of the uneven placement of fertiliser granules in the soil layer, nutrients transition to a form
inaccessible to plants, which leads to uneven development and maturation of tubers. Therefore, one
of the ways to improve potato nutrition, reduce nutrient losses, and obtain high, stable crop yields
is to apply mineral fertilisers locally to the root system of plants. Local application of phosphorus
leads to its better availability throughout the growing season, which ensures accelerated growth
and development of roots and shoots, and the formation of an optimal number of tubers. Local
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placement of potassium improves its availability and provides enhanced synthesis and transport of
carbohydrates in plants, increases the absorption of moisture and nutrients by roots, strengthens
their resistance to diseases, and improves the quality of tubers. The purpose was to examine the
efficiency of using phosphorus and potassium in various methods and norms of fertiliser application
and to establish the effect on the productivity of seed potatoes. The studies were conducted in
the field experiment by the Department of Agricultural Chemistry and Quality of Plant Products
named in honour of O.I. Dushechkin of the National University of Life and Environmental Sciences
of Ukraine on the territory of Biotech Ltd. (Boryspil district, Kyiv region) during 2019-2020. An early-
maturing Tyras variety was chosen for the research. The area of the sown plot was 495 m?, accounting
plot - 312 m?. The experiment is repeated four times. The placement of options was systematic. As
aresult of the experiment, it was identified that local application of phosphorous and potassium
fertilisers provided such a level of the yield of potatoes of the Tyras variety, which was not inferior
to the option with a spreading method. The yield increase in variants with local application ranged
from 0.6 t/ha to 2.9 t/ha, depending on the norm. Application of local fertiliser with the P60K135
norm caused the highest yield of seed potatoes among the variants (33.4 t/ha), and the highest yield

of the seed fraction - 31.6 t/ha

Keywords: potatoes, phosphorus, potassium, local application, fertilisers, yield

RELEVANCE

Ukraine occupies a leading position in potato
production, being one of the top three producing
countries. In recent years, China has the highest
potato production volumes (93 million tonnes),
India (51 million tonnes), and Ukraine (23 million
tonnes), which together accounts for approxi-
mately 45% of global production. Countries such
as the United States, Russia, Bangladesh, Ger-
many, Poland, The Netherlands, Canada, and Be-
larus are increasing their production volumes,
which together produce approximately 23%
(Indexbox, 2021; Lomovskykh L., 2021). Ukraine
ranks second in the world in terms of potato
consumption per capita, second only to Bela-
rus - 139 kg per year per 1 person, with a glob-
al average of approximately 33 kg/person/year.
These data allow understanding the importance
of potatoes for Ukrainians (Agroportal, 2021).

According to the UCAB, in recent years, the
area under potatoes has increased by 2.7% or 35
thousand hectares, to 1,325 thousand hectares.

However, the yield, for example, in 2018 was
at the level of 16.8 t/ha, in 2019 - 15.2 t/ha, and
in 2020 - 15.6 t/ha. In the leading countries of
the world, such as the United States, this figure
reached the level of 49 t/ha, Canada - 43 t/ha,
Holland - 40 t/ha, France - 39 t/ha, Germany —
36 t/ha. In some advanced farms in Ukraine, the
yield reaches 30-40 t/ha due to the introduction
of scientific findings into production. Howev-
er, in general, in Ukraine, the potential for the
economic productivity of potatoes now remains
unused to the full extent (Kolodiazhnyi I., 2020;
Grados D. et al., 2020).

Problem statement. Obtaining high pota-
to yields involves the use of substantial stand-
ards of nutrients. According to the conventional
method of application, fertilisers are spread on
the surface of the field and mixed with the soil.
This method is very common but simultane-
ously has many disadvantages. One of them is
the uneven distribution of fertilisers, especially
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with a problematic granulometric composition,
which causes variegation of fields, and, conse-
quently, uneven germination, growth, and de-
velopment of potato plants. It is also important
to understand that mixing fertiliser pellets with
a large volume of soil activates the process of
their dissolution, absorption, and binding of nu-
trients by the soil.

The optimisation of the fertiliser application
method is required. One of the ways that con-
tribute to this is the local application of phos-
phorous and potassium fertilisers. With this
arrangement, food elements become more ac-
cessible, which allows plants to fully receive nu-
trients during the growing season and leads to a
high yield with good quality indicators.

ANALYSIS OF RECENT RESEARCH
AND PUBLICATIONS
Long-term studies conducted in many countries
convincingly prove the importance of the proper
use of mineral fertilisers, which provide a sub-
stantial increase in yield (Bykin A.V. et al.,, 2021;
Hnatiuk T.O., 2018).

Potato plants are demanding in terms of the
availability of nutrients. They should be in the
soilin an accessible form and in sufficient quan-
tities. This is largely due to the biological charac-
teristics of potatoes, and, above all, an underde-
veloped root system located mainly in the upper
layer of the soil (Ostrenko M.V. et al., 2020).

The effectiveness of mineral fertilisers di-
rectly depends on the methods and quality of
their application. According to the conventional
method, fertilisers are distributed over the soil
surface using spreaders. About 50% of fertiliser
pellets are placed in a soil layer of 0-15 cm and a
substantial part of them may be poorly accessi-
ble to plants. The reason for this is that the root
system of potatoes during the growing season in
search of moisture and nutrients develops and
is located deeper than this layer. In addition, no

less important is the fact that the climatic con-
ditions in Ukraine are changing, and a fairly fre-
quent meteorological phenomenon is drought,
which provokes drying out of the top layer of soil
inwhich fertilisers are placed. This increases the
proportion of inaccessible nutrients for the root
system mainly due to improper granulometric
composition. Quite often, when spreading fer-
tilisers, there is an uneven distribution of their
distribution. In production conditions, it is even
more difficult to maintain the necessary inter-
vals between the spreader passes without using
special equipment, so the quality of fertiliser ap-
plicationis sharply reduced. Uneven distribution
of nutrients in the soil causes uneven germina-
tion of plants, their development and matura-
tion, and as a result, a shortage of yield and de-
terioration of their quality. During the spreading
of fertilisers, the soil is compacted with equip-
ment, which further causes a negative impact
on the growth and development of potato plants.
Itis established that up to 50% of the total area is
compacted (Sergeyev N.S., Zapevalov M.V, 2012).

An important technological technique is the
introduction of fertilisers into the soil. The time
interval between fertiliser spreading and cover-
ing should not exceed 6 hours. Late mixing of fer-
tilisers with the soil leads to high nutrient losses
and environmental pollution. It is worth noting
thattheintensive mixing of fertilisers with alarge
volume of soil activates the processes of binding
nutrients and their transition to hard-to-reach
forms (Sergeyev N.S., Zapevalov M.V, 2012).

Increasing the availability of nutrients and
reducing costs is possible only through fertil-
iser optimisation. Therefore, one of the ways to
improve potato nutrition and reduce nutrient
losses, eliminate the negative impact of fertil-
isers on the environment, and obtain high, sta-
ble crop yields is the local application of mineral
fertilisers in the area of the root system of plants
(Ponomarenko N.O. et al., 2016)
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Local fertilisation has a positive effect on
potato plants, their nutrition, development, and
yield formation. According to the local method,
the development of roots in the fertiliser appli-
cation area increases, but the total mass may
vary slightly. It was identified that the root sys-
tem is mainly concentrated in nutrient-rich ar-
eas. With this method of application, there is an
increase inthe utilisation rates of nutrients com-
pared to the spreading one. The high content of
nutrients in the soil in a state accessible to plants
with local fertilisation persists for a long time,
providing more substantial yield increases. This
method enables the creation of favourable con-
ditions for the mineral nutrition of plants and
makes better use of nutrients. However, the ef-
fectiveness of this method of application is influ-
enced by a number of factors: fertiliser proper-
ties, soil fertility, its granulometric composition,
moisture supply of plants, and varieties (Ab-
dulnatipov M.G., 2019; Lichman G.I. et al., 2018)

The placement of fertilisers in this way has a
positive effect on the ability of agricultural crops
to withstand stressful conditions, improves the
synthesis of storage substances, and reduces the
use of nutrients by weeds. Water consumption
of plants per unit of production is reduced by 10-
15%. According to generalised data, the increase
in potato yield from local fertiliser placement is
on average 3-4 t/ha (Paskal' V.N., Zubovich D.G,,
2020; Zubovich D.G. Tymoshenko V.YA., 2017).

Local application of phosphorus provides
accelerated growth and development of roots
and shoots, energy supply for such processes as
ion absorption and transportation. Due to their
local placement, phosphorus compounds be-
come more accessible during the growing sea-
son. This leads to the formation of the optimal
number of tubers. Applying potassium fertil-
iserslocally increases the supply of potassium to
plants. Optimal potassium nutrition ensures the

synthesis and transport of carbohydrates in
plants, improves the absorption of moisture and
nutrients by the roots. Potassium regulates water
metabolism in plants, strengthens their resist-
ance to diseases, and improves the quality of tu-
bers(Rosen,C.].etal.,2014;Kelling, K. A.etal.,2020).

Thus, the development of a technology for
the local application of phosphorous and po-
tassium fertilisers is justified since it is able to
optimise the nutrition of potatoes and provide a
substantial increase in the yield of high quality.

The purpose of the study. Investigate the ef-
fectiveness of using phosphorus and potassium
invarious methods and norms of fertiliser appli-
cation and establish the impact on the produc-
tivity of seed potatoes.

MATERIALS AND METHODS
The studies were conducted in the field experi-
ment by the Department of Agricultural Chemis-
try and Quality of Plant Products named in hon-
our of O.I. Dushechkin of the National University
of Life and Environmental Sciences of Ukraine
on the territory of Biotech Ltd. (Boryspil district,
Kyiv region) during 2019-2020 according to the
developed experiment scheme (Table 1).

An early-maturing Tyras variety was cho-
sen for the research. The area of the sown plot
was 495 m?, the registered area was 312 m? and
the repetition rate of the experiment is four-
fold. The placement of options was systemat-
ic. The soil of the experimental site is dark grey
podzolic coarse-dusty light loamy. It was char-
acterised by a slightly acidic reaction of the soil
solution (5.48), a high degree of provision of mo-
bile compounds of phosphorus (246 mg/kg) and
exchange potassium (224 mg/kg), increased
content of exchange magnesium (2.64 mg/100 g),
an average content of calcium (793 mg/100 g), a
low content of mobile sulfur (3.64 mg/kg) and
mineral nitrogen (14.5 mg/kg).
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Table 1. Scheme of a field experiment to examine the effectiveness
of various methods of fertiliser application, 2019-2020

Method and rate of fertiliser application
No.
spreading local
1 leo Pso K180 -
2 N150 PSO KlBO
3 NlSD P60 K135
4 NlSD P4O KQO

The following fertilisers were used in the
studies: UAN-25: N - 25%, S - 2.4% (TU U 24.1-
00203826.024-2002); LCF 8: 24: N - 8% PO, -
24% (TU 2186-627-00209438-01), potassium
chloride:K,0-60% (TU 2184-042-00209527-97),
magnesium sulfate: MgO - 16% (TU 2141-073-
00206457-2007), calcium nitrate - N - 15.5%
Ca - 19% (TU U6-13441912.004-99). Pre-plant-
ing treatment of tubers with growth stimulants
was conducted: Gros Rootgrowth (1.5 1/t), Ecoline
phosphite (K) (11/t) using an applicator on the in-
spection table.

Nitrogen fertilisers in the form of UAN-25
were applied as a background in all variants
in the N,, norm on the surface of the soil with
their subsequent covering. In the version with
the spreading method, the LCF was applied
with a John Deere 6195M unit with a mounted
JAR-MET sprayer (Lechler nozzles), potassium
chloride using John Deere 6195M and an MVD
1000 spreader, followed by their covering with
a Vanderstad Carrier CR 400 discator to a depth
of 10-15 cm. Local fertilisation was conducted
by JohnDeere 8300 and the Peliper multifunc-
tional unit with the application of phosphorous
fertilisers to a depth of 15 cm, and potassium
fertilisers to 18-20 cm with a strip width of 10-12
cm. Samples of soil and potato plants were taken

during the following growth and development
phases: germination, budding, flowering, “green
berry”, and technical ripeness.

Selection and preparation of soil samples
for analysis were conducted in accordance with
DSTU ISO 10381-2:2004 and DSTU ISO 11464-
2001. Harvesting was conducted mechanically
from the entire experimental site in the phase
of technical ripeness according to generally ac-
cepted methods. Mathematical processing of
research results was performed using statistical
(variance and correlation) analysis using the MS
Excel computer programme.

RESULTS

The research established that in the control,
where the use of fertilisers was conducted in
a spreading way in the N, P, K - norm, the
yield was 30.5 t/ha. Local introduction of the full
P, K, norm on the background of N led to an
increase in this indicator to the level of 311 t/ha,
which exceeds the above option by 0.6 t/ha (Fig.1).

Reduction of the norm of phosphorous and
potassium fertilisers to P, K .. and their place-
ment locally provided an increase in yield to
334 t/ha, which is 2.3 t/ha more than in variants
with a similar method of application in the full

normof P, K. .
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Figure 1. Yield of seed potatoes (t/ha) by various methods of fertilisation, 2019-2020

Local application of phosphorous and po-
tassium fertilisers in the P, K, norm led to an
increase in yield to the level of 32.9 t/ha, which
is 1.8 t/ha more than the full norm of phospho-
rous and potassium fertilisers in the same way.

The structure of the yield is one of the
components that determine its value. The re-
sulting yield must meet the requirements of
DSTU in terms of size and must not deviate
from the established indicators. The uniform-
ity and size of potato seed material are impor-
tant for the correct establishment of the rate
and quality of planting, and also affect the cost
per hectare of seeds.

In the conditions of this experiment, in
the variant with spreading of NP, K. the
yield of standard tubers was 22.6 t/ha, and the
non-standard part - 7.89 t/ha (Table 2).

Local application of the same rate of phos-
phorous and potassium fertilisers contribut-
ed to an increase in the share of seed fraction
in the yield compared to the spread appli-
cation by 6.5 t/ha to the level of 29.1 t/ha. The

non-standard part of the yield under these
conditions was smaller compared to the option
where fertilisers were applied in a spreading
method and amounted to 2.01 t/ha. Simultane-
ous reduction of the norm of phosphorus and
potassium to P, K .. and their introduction lo-
cally allowed obtaining the highest yield of the
seed fraction in the experiment - 36.1t/ha. The
non-standard part of the yield was at the level
of 1.85 t/ha. Local application contributed to a
better supply of phosphorus and potassium to
plants during the growing season, which had
a positive effect on tuber formation. Further
reduction of the norm for local application to
P, K,, caused the production of 26.3 t/ha of
standard tubers, which is 9.8 t/ha less com-
pared to the local introduction of phosphorus
and potassium in P, K .. norm.

Thus, the use of a local method of applying
phosphorous and potassium fertilisers in the
P, K,,. norm, on the background of N, is advis-
able since it causes a substantial increase in the

productivity of seed potatoes.
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Table 2. Structure of the seed potato yield using different fertiliser application methods, 2019-2020

non-standard

%

25.9

6.50
5.50
20.0

t/ha

7.89
2.01
1.85
6.60

>55

%
80.9

44.7

55.7

82.0

t/ha

6.39
0.90
1.03
5.41
0.49

<28

%
19.1

55.3

44.3

18.0

2.9

t/ha

1.50
1.11
0.82
1.19
0.14

%

74.1

93.5

94.5

80.0

Tuber fraction, mm

t/ha

22.6

29.1

31.6

26.3

1.9

45-55

%
329

41.6

41.5

374

t/ha

7.44
12.1

13.1

9.86
1.17
1.4

standard

35-45

%
49.5

49.1

50.1

49.5

t/ha

11.2

14.3

15.8

13.0

0.9
0.9

28-35

%

17.6

9.34
8.43
13.1

t/ha

3.99
2.72
2.66
3.45
0.17

0.8

Application
rate, kg/ha

a.s.

Pyo Kigo"
Peo K180*
Poo Kizs™
P Ko*

Fertiliser
application

method

Spreading

Local

HIP
Sx.%

Note: * - against the background of introduction of N, |

CONCLUSIONS

Local application of phosphorous and potassi-
um fertilisers provided such a level of the yield
of potatoes of the Tyras variety, which was not
inferior to the option with a spreading method.
The yield increase in variants with local applica-
tion ranged from 0.6 t/ha to 2.9 t/ha, depending
on the norm. Application of local fertiliser with
the P, K .. norm caused the highest yield of seed
potatoes among the variants (33.4 t/ha), and the
highest yield of the seed fraction - 31.6 t/ha.

In the conditions of intensive farming, the
introduction of local fertilisation in the tech-
nology of growing agricultural crops has great
prospects.
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A.B. BukiH

LOKTOP CiNbCbKOrocnoaapcbKMx Hayk, Npodecop, Y1eH-KopecnoHAeHT
HauioHanbHOT akagemii arpapHmx HayK YKpaiHM, HayKOBMIA KOHCY/IbTaHT
HauioHanbHWIM yHiBepcUTET BiopecypciB i NPUPOAOKOPUCTYBAHHA YKpaiHM
03041, syn. lrepois Ob6opoH#u, 15, m. Kunis, YkpaiHa

T.B. MaHuyK

AcnipaHT

HauioHanbHWI yHiBEpCUTET BiopecypciB i NPUPOAOKOPUCTYBAHHSA YKpaiHu
03041, syn. lrepois O6opoH#n, 15, m. Kinis, YkpaiHa

NMpoAayKTUBHICTb HaciHHEBOI KapTonni .
3a nNoKanbHoro BHeceHHa pochopHUX i KanintHUMX gOo6pmB

AHoTauina. YRpaiHa 3ariMae IpoBigHi o3ullii y BUpOOHULITBI KAPTOILTi, BXOAAYY A0 TPiMKM KpaiH-
BUPOOHUKIB Ta II0Ciiae Apyre Miclie y CBiTi 3a piBHEM CITOXKMBAaHHS KapTOTLIi Ha AyIIy HaceTeHH,
IIOCTYIIa04KCh Juiie Binopyci — 139 Kr Ha pik Ha 1 0coby, IIpU CepeqHBOCBITOBOMY ITOKa3HUKY
65113bK0 33 Kr/ocoby/pik. 3a manuMu YKAEB, 3a oCTaHHi pOKY IIOCiBHI IIIOIII ITifi KapTOILIeo
36inmpnrcsa Ha 2,7% mo 1325 Tuc. ra. OZHAaK cepeHA BPOXKAaMHICTh 38 OCTAHHI TpU poKU byia
Ha piBHi 15,8 T/ra. V IegRUX ITepeoBUX FOCIIONapCTBax YRpaiH BpoykalHicTh gocsarae 30-40 T/ra
3aBASAKM BIPOBAIKEHHIO HAYKOBUX PO3PO6OK y BUPOOGHUIITBO. OfHAaK, B IiyioMy, B VKpaiHi
TI0TeHIIiaJ eEKOHOMIUHOI IPOAYKTUBHOCTI KApTOILIi 3apa3 3a/IMIIAEThCSI HEBUKOPUCTAaHMM II0BHOIO
Mipoo. POCIMHY KapTOILUIi BUMOITIMBI 0 HAABHOCTI ITIOXKUBHUX PEYOBUH Y I'PYHTi. BOHY ITIOBUHHI
6yTU B JOCTYIIHIM dopMi i B JocTaTHIM KibKOCTI. Lie 3HaYHOI0 Mipoio MOB'I3aHO 3 6iooTiyHUMU
0CO6IMBOCTAMU KapTOIUTi. EGeKTUBHICTh MiHepaJIbHUX NO6PUB 3aJIe3KUTH Bifl CIT0CO6iB Ta SKOCTI
ix BHeceHHS. TpaJULIiMHUY CITOCi6 BHECEeHHS NOo6PHUB IT0JIITa€E B PO3KUIaHHI JOOPUB I10 ITOBEPXHi
i momapLUIOMY 3acCUIIaHH] IX I'PYyHTOM. B pe3ynbTaTi HepiBHOMIpHOTO pO3MillleHHS rpaHy Jo6pUB
y Iapi I'PyHTY II0KUBHI peYOBUHU ITePEXOASATD Y HELOCTYIIHY 171 POCINH GOopMy, L0 ITPU3BOAUTD
IO HepiBHOMIPHOTO PO3BUTKY i I03piBaHHS 6y1b6. TOMY OIHUM i3 IIIAXiB TOKpAIeHHS JKUBJIEHHS
KapTOIUTi, 3MEHIIIEHHS BTPAT [IOKMBHUX PEYOBUH Ta OTPUMAaHHS BUCOKUX, CTA61IBHUX BPOJKAiB €
JIOKaJIbHE BHECEHHS MiHepaJbHUX JOOPUB Il KOPEHEBY CUCTEMY POCIVH. JIOKaJIbHE BHECEHHS
docdopy mpHU3BOAUTE 10 KpaI[ol KOr0 JOCTYITHOCTI IIPOTATOM YChOI'O BETreTalliliHOTO IIepiofy, o
3a6e3IeuyenpUCKOPEHUHN PiCTi pO3BUTOKKOPEHIBTaMaroHis, GopMyBaHHA OIITUMAJIbHOIKiTBKOCTI
6y7156. JIoKaJIbHE BHECEHHS KaJIiio IOKPALIYeE MO0 JOCTYIIHICTh Ta 3a6e3Ie4ye TIOCUIEHUM CUHTE3
i TpaHCIIOPT BYIVIEBOZIB y POCIMHAX, IIiABUIIYE IOINMWHAHHS BOJOTU Ta IOKUBHUX PEYOBUH
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KOPiHHAM, TIOCUJIIOE iX CTIMKICTh O XBOPO6, MOKpaIIye SKiCTh 6yIb6. MeTO JOCIiIKeHb 6yI10
BUBUUTU ePEKTUBHICTD BUROPUCTAHHSA pocdopy i Kaito 3a pisHMX crtocobiB i HOpM BHECEHHS
IO06PUB Ta BCTAHOBUTH BIUIUB Ha IPOYKTUBHICT HaCiHHEBOI KapTOILIi. JIOCIIiI>KeHHSA ITPOBOIUIIN
B ITOJILOBOMY IOCHiZi Kadempu arpoximii Ta SKOCTi MpoAyKuii pociuHHUITBA iM. O.1. [[ylIeukiHa
HaijioHaJIbHOTO YHiBepcuTeTy 6iopecypciB i MpUpOZOKOPUCTYBAaHHA YKpaiHM Ha TepUTOpii
TOB «BioTex» (BopuCIiIbCBRUN p-H, KuiBcbKa 0611, M. Bopucming). (BOpUCITIIBCBRKUN PaKoH,
KuiBcpKa 065acTh) rnpotaroM 2019-2020 pokis. s mociifkeHs 6y10 06paHO PaHHbOCTULITUI
copt Tupac. [Iy1o111a MoCiBHOI AIIHKY cTaHOBMIIA 495 M?, 06J1iKOBOI — 312 M2 TTOBTOPHICTb JOCITiTy
JoTHpUpPa30Ba. Po3MimeHHs BapiaHTIB 6yJI0 CCTeMaTUYHUM. V pe3yibsTaTi JOCIIiy BCTAHOBIIEHO,
110 JIOKAJIbHEe BHeCeHH pocdHOopHUX i KaIiHNUX Jo6pUB 3a6e31eYII0 TaKUI PiBeHb YPOKaHOCTI
KapTori copty Tupac, KU He IIOCTYIIaBCA BapiaHTy 3 PO3KUAHUM crocoboM. ITpubaBka
BpOJKAI0 y BapiaHTax 3 JIOKAJIBHUM BHECEHHSM CTAaHOBMIIA Bix 0,6 T/ra mo 2,9 T/ra 3ayekHO Bif
HOPMHU. 3aCTOCYBaHHs JIOKAJIbHOTO BHECEHHS JobprBa B HOpMi P60K135 3a6e3meunyio HalBUILy
cepeq] BapiaHTIB BpOXKaMHiCTh HaCiHHEBOI KapTOIli (33,4 T/ra), a TAKOK HaMBUILY BPOKANHICTH
HaciHHeBoi dpakiii - 31,6 T/ra

KnouoBi cnosa: kapToruis, pocdop, Kajil, JoKalIbHe BHECEHHS, JOOPUBA, YPOXKaMHICTh
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