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YIELD OF GRAIN SORGHUM DEPENDS ON FERTILIZER AND VARIETAL CHARACTERISTICS
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Grain sorghum (L.) is a valuable crop with high yields. The crop future perspective depends on the ability of producers
to apply optimal growing technologies. The general prerequisite for high yields of sorghum crops is the most efficient
satisfaction of plant needs during the growing season, that is, the use of necessary chemical nutrients. Sorghum yields can
be significantly increased by providing adequate nutrients. Fertilizer management affects not only yield but also the quality
of the final product. Providing sorghum crops with adequate doses of fertilizers assist in maximising of yields. That is,
research is needed on the selection of sorghum varieties optimal for the growing zone and the application of appropriate
elements of technology, in particular, determining the optimal rates of mineral fertilizers that can ensure high yields in
the northeastern forest-steppe zone of Ukraine, which was the goal of our research. The research was conducted during
2021-2023 at the educational and scientific field of Sumy National Agrarian University. The experiment repetition was trice,
the plot placement was systematic. Factor A — hybrid and varieties of grain sorghum: Yankee, Dniprovsky 39, Samaran 6.
Factor B~ fertilizer rate: variant without fertilizer application (control), Nitroammophos (N P, K., (N,.P,.K,.) and (N, P, K. )
active ingredient kg/ha were applied for pre-sowing cultivation.

The results showed that the use of fertilizer rates of N, P, K. and N,.P, K.. increased sorghum yield from 2.30 to 6.32
t/ha depending on genotypes. With increasing fettilizer rates, the value of the yield coefficient and crop weight increased.

The highest yield coefficient was determined for the Yanki hybrid and the Samaran 6 variety with an average coefficient
value of 35 - 37%. (fertilizer rates of N, P, K., and N,.P,K,)

For Dniprovsky 39 and the Samaran 6 variety, the maximum level of yield increase was noted with application of N,.P,.K..—
11, 8 kg and 5,52 kg of grain per 1 kg of active substance, respectively.

For Yankee hybrid, the highest indicator values was 11.90 kg of grain per 1 kg of active substance with a maximum rate
of N, P. K. .

I/710 ggnéoral, for high level of yield, the optimal rates of fertilizer application were N, P, K. and N, P..K... The yield of Yan-
kee hybrid and the Dniprovsky 39 variety was the highest in the experiment so they could be recommended for the growing
under region conditions.
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Introduction. Sorghum is grown worldwide on
different continents, including North America, Africa,

Sorghum is characterized by adaptation to marginal soils
with low nutrient content (Qi et al., 2016) and resistance

Asia and Australia (Akram et al., 2007; Qi et al., 2016).
Sorghum (L.)is a valuable annual crop with an excellent yield.
Though world production of sorghum is currently stagnant in
some regions, the future of the crop depends on the ability
of producers to apply optimal cultivation technologies. The
general prerequisite for a high yield of sorghum is the most
effective satisfaction of plant needs during the growing
season. The basis for obtaining high-yielding crops is good
assimilation of nutrients, as well as the application and use
of the necessary nutrients in an optimal ratio (Ikanovi¢ et al.,
2010; Bollam et al., 2021; Dembele et al., 2021).

BicHuk CymcbKoro HauioHanbHOro arpapHoro yHiBepcurteTty

to abiotic stresses, including heat and drought (Legesse
& Gobeze, 2015; Ganyo et al., 2019; Sanders, et al.,
2018; Adotey et al., 2021). Crop can achieve a high level
of productivity even in unfavorable environments (Ajeigbe
et al., 2018; Bayu, et al., 2006; van Oosterom et al., 2010).

However, the yield of sorghum can increase significantly
if adequate supply of nutrients is provided. Despite
the relatively low need of sorghum plants in fertilizers
(Hasan et al., 2017; Zhang et al., 2016), a satisfactory
economic effect can be obtained with an optimal level
of nitrogen nutrition and cultivation of crop genotypes
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adapted for the certain zone. Fertilizer application
management has a significant impact on yield as well as
on the quality of the final products. It has been shown that
there is an increase in the protein content of sorghum grain
with an growth in available nitrogen (Rashid et al., 2008;
Diallo, 2012; Kaufman et al., 2013; Holman et al., 2019;
Ostmeyer et al., 2022). In general, research on grain quality
as a function of fertilizers is quite limited (Kaufman et al.,
2013; Mahama et al., 2014; Melaku et al., 2017).

Proper application of mineral fertilizers can play a crucial
role in improving agro-ecological and soil conditions for
sorghum cultivation, leading to higher vyield potential
and increased feed productivity per unit area. However,
the optimal fertilizer application rate depends on a number
of factors, including soil type, climate and growing practices.
Excessive use of fertilizers can lead to negative effects
on the environment, such as soil degradation and water
pollution. Therefore, it is important to consider carefully
the specific crop needs and the local environment when
determining appropriate fertilizer application rates (Masebo
& Menamo, 2016; McHenry, 2016; Hailu & Kedir, 2022;
Ivanina & Pashynska, 2022; Getinet & Atinafu, 2022).

Itis possible to maximize yield by providing sorghum crops
with adequate doses of fertilizers. Significant increases in
yield with increasing application of nitrogen and phosphorus
fertilizers have been observed in many experiments. It
was established that the application of fertilizers up to
138/69 kg N/P,0,/ha is the rate of application that ensures
the maximum yield (Desta et al., 2022).

Doses of fertilizers significantly affect the duration
of individual phases of vegetation, plant height, panicle
length and weight, grain yield (Temeche etal., 2021). Ininten-
sive farming systems, higher yields of sorghum grain were
achieved under the condition of sufficient supply of plants
with nitrogen fertilizers: the yield (due to the increase in
the number of seeds) of sorghum increased with a growth
rate application (0, 45 and 90 kg/ha), (Mahama et al., 2014;
Bollam et al., 2021).

Worland et al. (2017) reported that sorghum seed size
can be controlled by changing the timing of nutrients appli-
cation. In the experiments of Dembele et al. (2021), the nitro-
gen rate of 178 kg/ha and plant density of 53,300 units/ha
provided the highest level of grain yield and high profit. In
the experiments of Shibeshi et al. (2022) rates of nitrogen
fertilizers significantly affected all parameters of growth
and yield of sorghum varieties. The maximum level of pro-
ductivity and related indicators was recorded when applying
nitrogen fertilizer rate of 92 kg/ha. Although sorghum yield is
largely determined by genetic factors, nitrogen fertilization
can have a significant effect on this characteristic.

Most of the soils in the grain sorghum growing regions
are only able to provide half of the nutrients required by
plants, so the use of fertilizers is one of the most important
factors that determine the yield and quality of grain of this
crop (Boiko, 2016; Maliarchuk et al., 2019).

In general, detail research is needed on the selection
of sorghum varieties and the application of appropriate ele-
ments of technology, in particular, the determination of opti-
mal doses of mineral fertilizers that can ensure a high yield in

the northeastern forest-steppe zone of Ukraine, which was
the goal of our research. The aim was to study the effect
of fertilizer application on sorghum grain yield and determine
individual fertilization strategies according to sorghum vari-
etal characteristics.

Materials and methods. The study was carried out for
2021-2023 at the educational and scientific field of the Sumy
National Agrarian University. Repetition of the experiment
was triple, placement of plots — systematic.

Factor A — hybrid and varieties of grain sorghum: Yanki,
Dniprovsky 39, Samaran 6.

Factor B — rate of fertilizer application: variant without
fertilizer application, Nitroamofos (N..P. K..), (N,.P..K.)

. 16" 16" 16 35 35 '35
and (N, P. K., ) active substance, kg/ha was applied accord-

ing to ;%emsé?\eme of the experiment for pre-sowing culti-
vation. Sowing rate was 330 thousand units/ha. The size
of the accounting plot— 1.5 x 10 = 15.0 m2. The predecessor
was winter wheat.

The organization and implementation of experiments,
the selection of plant samples, and their analysis were
carried out in accordance with methodological instructions
and State Standards of Ukraine (Methodology of state
variety testing of agricultural crops. Issue 2: Cereal, cereal
and leguminous crops, 2001; Yeshchenko et al., 2005).

Results. Productivity is an effective economic indicator
that reflects the study of the influence of natural and eco-
nomic conditions and the level of organizational activity.
As a result of our research, it was found that this indicator
increased in all varieties and hybrids with an increase in fer-
tilizer rates (Table 1).

The maximum yield of the Yankee hybrid was noted
for the application rate of fertilizers N, P, K. and N, P, K,
and equaled to 6.32 and 4.29 t/ha. On the control (without
fertilizer), the yield was the lowest — 3.82 t/ha.

The Samaran 6 variety formed the maximum grain yield
in the experiment with the N, P_ K_ fertilizer application —

70" 70" 70
2.30 t/ha, as well as on the variant with N_.P, K., fertilizer

rate — 2.02 t/ha. The lowest yield was fixeétso;5 tr315e variant
without fertilizing — 1.44 t/ha.

Thus, the optimal rates of fertilizer application are
N,,P,K,, and N,.P. K. . for obtaining a high level of yield.
The best varieties for the zone were the Yankee hybrid,
which provided the maximum yield, and the Dniprovsky
39 variety.

The data analysis shows that the factor of varietal
characteristics of grain sorghum plants (factor A) had
the greatest impact on yield formation: 64%. (Fig. 1).

Fertilizer (factor B) accounted for a significant share
of the impact — 28%. The interaction of the two factors was
at the level of 5%, 3% of the influence was provided by other
factors.

Therefore, in order to obtain high yields, a reasonable
approach to the selection of a variety or hybrid is required,
because almost 60% of the yield depends on this factor.

Application of mineral fertilizers is obligatory compo-
nent of achieving a high level of productivity. On the base
of the research, it was found for all varieties and hybrid,
with an increase in the fertilizer rates, the yield coefficient
and the crop weight on the variants increased as well (Table 2).

BicHuk CyMmcbKoro HauioHanbHOro arpapHoro yHiBepcureTty
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Table 1
The yield of grain sorghum depends on varietal characteristics and fertilizer (2021-2023)

. . Yield, t/ha Average
A varietyl | B ~fertilizer rate, 2021 2022 2023 for variant, tha | for factor, tha
ybryd kg/ha
X tk X K X tk X t K A B
No fertilizer 2.08 2.32 2.56 2.32 2.53
. N_P_K 207 | 001 | 234 | 002 | 273 | 047 | 238 | 006 2.59
Dniprovsky 39 NoP.K., 342 | 104 | 33 | 098 | 426 | 17 | 356 | 124 | % [ 329
N,P.K, 398 | 19 | 462 | 23 | 496 | 24 | 452 | 22 4.38
No fertilizer 3.41 3.36 4.69 3.82
N_P.K,. 352 | 041 | 359 | 023 | 471 | 002 | 3.94 | 0.2
vankee N, P.K, 356 | 015 | 419 | 0.83 | 512 | 043 | 429 | 047 | *>°
N.P.K, 571 | 23 | 647 | 311 | 678 | 209 | 632 | 25
No fertilizer 14 1.06 1.86 144
N_P.K. 139 | 001 | 1.07 | 001 | 192 | 0.06 | 146 | 0.02
Samaran 6 NP.K. 232 | 092 | 12 | 014 | 254 | 068 | 202 | o8 | O
N, P, K, 239 | 099 | 153 | 047 | 298 | 112 | 23 | 086
Average 2.91 2.92 3.76 3.2
LSD 0.05 : A-0.2; B-0.23; AB-0.4

B - rate of

fertilizers; o0 = EEN 77
28% g
i 11777 A - variety;
64%

Fig. 1. Share of factor influence on sorghum yield (2021-2023)

Table 2
Phytomass accumulation and yield coefficient of grain sorghum depending on fertilizer rate (2021-2023)
Factor c oht Yield coefficient,%
— fertili rop weignt, average for variant average for factor
A - variety/hybryd B fe'l;tg;ﬁ:r rate, g/m? X g K A 9 5
No fertilizer 873.19 27.3 29.87
NP oK 947.85 25.8 -1.50 28.97
Driprovsky 39 N, P.K,. 1091.91 335 6.20 038 a7
NP K., 1330.74 34.9 7.60 36.87
No fertilizer 1291.13 30.4
Vankee N, P oK 1305.92 31.0 0.60 2393
N,.P..K,s 1255.83 35.1 4.70
NP, oKy, 1656.58 39.2 8.80
No fertilizer 463.82 31.9
N,oPoKo 498.39 301 -1.80
Samaran 6 N,P.K.. 571.78 36.3 4.40 3310
N,,P,oK 647.47 36.5 4.60
Average 994.55 32.7
BicHuk CymcbKoro HauioHanbHOro arpapHoro yHiBepcurteTty 1
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Thus, based on the analysis of average data by factors,
it can be concluded that for the crop weight, by factor A,
the Yankee hybrid and the Samaran 6 variety should be
considered as an alternative variant, with the maximum yield
coefficient. By factor B, the optimal fertilizer application rate
isN,.P..K,and N, P, K with an average value of 35-37%.

An additional parameter characterizing the response
of varieties to fertilizer rates is the yield increase per kg
of active ingredient (Table 3).

In Dniprovsky 39 variety, the maximum level of yield
increase, i.e.—11.8 kg of grain per one kg of active substance,
was noted on plots with the application of N,P, K. ferilizer.
The smallest increase was observed on the variant with
the rate of N, P, K, —1.25 kg/kg of active substance.

The Yankee hybrid has the same indicator — 11,90 kg
of grain per one kg of active ingredient was noted on plots
with the maximum fertilizer rate of N, P, K, On the variant
with the rate of NP, K... an increase of 4.48 kg/kg of active
substance was obtained. The smallest yield increase was
on the variant with the rate of N, P, K. —and amounted to
2.50 kg of grain per one kg of active substance.

In the Samaran 6 variety, the maximum level, i.e. 5.52 kg
of grain per one kg of active substance, was observed in
variant with the application of N, P.K. . The smallest
increase was observed in the variant with the fertilizer rate
of N, ,P..K,;_0.42 kg/kg of active substance.

With some differences between individual varieties,
theindexcharacterizesagradualincrease in the effectiveness
of fertilizer rate of N,.P, K. and higher.

The maximum yield in the experiment was obtained in
the Dniprovsky 39 variety, at the rate of fertilizer application
N,.P,K,.and N, P. K  (3.56 ttha —4.52 t/ha, respectively).
The maximum vyield of the Yankee hybrid was noted

at the rates of N, P K. fertilizer application.

Discussion. Recent studies have shown that
the use of mineral fertilizers has increased lately (Ajeigbe
et al.,2018), but low sorghum yield per fertilizer application,
caused by low soil fertility, remains a problem in many
crop growing regions (Sanders et al., 2018). Management
practices for both crop production, which concerns soil
fertility, and water resources, are further complicated
by the variability of environmental factors and climate
change. Analysis of the response of sorghum to soil
fertility, for example, in Africa, demonstrated a 47-98%
increase in yield when mineral fertilizers were applied.
The combination of organic and mineral fertilizers as input
factors was the most optimal option for both increasing yield
and increasing soil fertility. This is crucial for sustainable
productivity of agroecosystems, increasing nutrient use
efficiency, reducing environmental stress, and adapting
application rates to soil fertility gradients.

According to the research of Gupta et al. (2012), Mahama
et al. (2014), the leading role in obtaining high yields of grain
sorghum belongs to nitrogen (among other nutrients), but
smaller one — to phosphorus and potassium. It was found that
increased nitrogen supply contributes to maximum sorghum
yield. However, the ideal rate of nitrogen fertilizers may vary
depending on the crop rotation and technology used. By
managing the application of nitrogen fertilizers and choosing
the right crop rotation technique, it is possible to maximize
sorghum productivity and obtain more profitable yields.

Many studies have shown that the application
of phosphorus fertilizers also has a positive impact on
grain yield, 1000-seed weight, and harvest index (Buah et
al., 2012; Ajeigbe et al., 2018; Sebnie & Mengesha, 2018;
Getinet & Atinafu, 2022).

A number of researchers believe that grain sorghum
growing needs to avoid excessively high doses of nitrogen

Additional yield of grain sorghum varieties and hybrid, provided with mineral fertilizers (2021-2023) fevle
Additional yield , provided with mineral fertilizer
_ B — fertilizer rate kg/kg, active substance
A - variety/hybryd kg/ha ’ average for variant average for factor
X A B
No fertilizer 0.00
NP eKys 1.25 1.39
Dniprovsky 39 NP K., 181 7.85 707
N,,P.oKs, 10.48 8.83
No fertilizer
NP 1eKie 2.50
Yankee NP K., 448 6.29
N,,P.oKso 11.90
No fertilizer
N, oP.eKis 0.42
Samaran 6 NP K., 559 3.35
N,,P..K, 4.09
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fertilizers ( Mahama et al., 2014; Masebo & Menamo, 2016;
Melaku et al., 2018). However, low nitrogen rates may not
affect crop productivity. Thus, the lowest fertilizer rate in our
experiments — N, P, K. — did not provide a positive effect
on the increase in yield and its components. In our opinion,
increasing the yield level requires the use of higher fertilizer
rates.

Hospodarenko & Klymovych (2006) note that high
yield and quality of grain sorghum can be achieved only
with balanced application of basic elements. According
to researchers, the optimal rate of mineral fertilizers is
determined by the dose of N, P,K, in the conditions
of the Forest-Steppe on black soil, which provides a grain
yield of 8.6 t/ha, and a protein content of 11.5%. Grain
sorghum responds positively to the use of sufficiently high
doses of mineral fertilizers (N,,,P,,,K,,,). increasing grain
yield by 1,82-2,45 t/ha.

High efficiency of mineral fertilizer application in grain
sorghum crops was also observed in studies by Abunyewa
et al. (2017); Mahama et al. (2014); Masebo et al. (2016);
Melaku et al. (2018).

In our experiments, the optimal fertilizer rates were
N,,P.K,, and N, P, K.. which ensured an increase in yield
regardless of crop genotypes.

The high efficiency of an alternative organic-mineral fer-
tilizer system for grain sorghum has been established. With
the combined application of mineral fertilizers and winter

wheat straw, the soil is additionally replenished with nutri-
ents, enriched with organic matter, and the yield of grain sor-
ghum significantly increases (lvanina & Pashynska, 2022).

The combination of different types of fertilizers (organic
and mineral) on sorghum crops will possibly provide a pos-
itive effect in the northeastern forest-steppe zone, but this
needs additional research.

Conclusions. The use of fertilizer rates of N, P, K
and N,,P, K. increased the yield of sorghum from 2.30 to
6.32 t/ha depending on the genotypes. With increasing fer-
tilizer rates, the value of the yield coefficient and the crop
weight increased as well.

The highest yield coefficient was determined for Yan-
kee hybrid and Samaran 6 variety, with an average value
of 35-37% (with fertilizer rate of N, .P. K,  and N, P, K. )

For Dniprovsky 39 and Samaran 6 variety, the maximum
level of yield growth was noted with application of N, P, K, —
11.8 kg and 5.52 kg of grain per one kg of active substance,
respectively.

For Yankee hybrid, the highest indicator values was
11.90 kg of grain per one kg of active substance with a max-
imum rate of N, P, K. .

In general, to obtain a high level of yield, the optimal
rates of fertilizer application were N, P, K. “and N,.P,K...
The vyield of Yankee hybrid and the Dniprovsky 39 variety
was the highest in the experiment so they could be recom-

mended for the growing under region conditions.
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Koeanenko M.O., dokmop ¢hinococpii, Cymcbkuli HaujoHanbHUl agpapHul yHisepcumem, m. Cymu, YkpaiHa

BpoxaliHicmb cop2o 3epH08020 3aJ1eXHO 8id ydobpeHHs ma copmoeux ocobnueocmel

Copeo 3epHose (L.) — uiHHa odHopidHa Kynbmypa 3 8iOMiHHOW 8poxalHicmio. MalbymHe Kynsmypu 3anexums 8id
30amHocmi 8upobHUKi8 3acmocosysamu onmumaribHi mexHonoaii supowyeaHHs. 3azanbHo MepedyMOo8or 8UCOKOI 8po-
XaliHocmi nocisi copao € MakcuMarbHO ehekmueHe 3a0080/IEHHSI Mompeb PoCcuH nNPomsi2oM gezemauiliHoz2o nepioody,
mobmo guKopucmaHHs HeOOXIOHUX XiMIYHUX eflEMEHMI8 XUBNEHHS. BpoxalHicmb copao MOXe cymmeso 3pocmamu 3a
yMosu alek8amHo20 3abe3neqeHHs MOXUBHUMU PeYo8UHaMU. YrpaeriHHS 8HECEHHM 0OpU8 8MIUGaE He ULE Ha PiGeHb
spoxaliHicms, ane U Ha skicHuli cknad KiHuesoi npodykuii. 3abesnedyroyu nocieu copeo adekeamHumu 0o3amu dobpus,
MOXHa MaKcuMizygamu epoxatHicmb. Tobmo nompibHi docnidxeHHs w000 subopy onmumarnbHUX 0518 30HU 8UPOULY8aHHSI
copmig copao ma 3acmocysaHHs 8i0n08iOHUX erleMeHMie MexHonoaill, 30KpeMa 8U3Ha4YeHHs onmumarnbHUX 003 MiHeparib-
Hux 0obpus, siKi MOXymb 3abe3nequmu 8UCOKUU epoxall 8 30Hi NiBHIYHO-CXIOHO20 slicocmeny wWo U 6y10 Memot Hawux
docnioxeHb. [ocnidxeHHs1 npogodunu enpodoex 2021-2023 pp. Ha Hag4anbHO-HayKo8oMy MosieoHi CyMCbKO20 Hayjo-
HanbHO20 azgpapHozo yHigepcumemy. [ToemopeHHs 0ocidy — mpupa3sose, po3mileHHs1 OifsTHOK — cucmeMamudyHe.

®akmop A — eibpud ma copmu copao 3epH08020; SHKi, [Hinposcbkuti 39, CamapaH 6. ®akmop B — Hopma 8HECEHHS
Oobpus: apiaHm bes eHeceHHs1 obpus (¢ooH), Himpoamogpoc (N P, K. ), (N, P, K..) ma (N, P, K. ) dito4oi pe4yosuHu Ke/2a
gHocuru 8idrnosioHo 0o cxemu docnidy nid MepednocieHy Kynbmusau,o

Lns ompumarHsi 8ucoKo20 pieHsi 8poxalHoOCMI, onMuMarnbHUMU Hopmamu eHecerHsi dobpus € N, P, K, ma N P, K. ..
Hadikpawumu copmamu Ot 30HU bynu 2ibpud SHKi, akull 3abe3neqyus MakcuMasbHy epoxalHicmb ma copm [Hinpos-
cbkuti 39. 3acmocysarHsi Hopm dobpug N, P, K. ma N,.P, K. nidsuwusno epoxal copeo 6id 2,30 do 6,32 m/ea 3anexHo
8i0 eeHomunig. 3i 36inbWeHHsIM HOpM 006pUE 3pOCMaro 3Ha4YeHHs KoegiljieHma ypoxatHocmi ma maca rocisy.

AHarnis HagedeHux suue OaHUX roKasye, Wo Ha (hopMyB8aHHS 8poxaliHocmi Halbinbwul enue Mas hakmop copmosux
ocobnusocmeli pociuH copao 3epHo8020 (hakmop A) : 64%. Cymmesy yacmKy yacmkoro ennusy cknanu 0obpusa (hak-
mop B) — 28%. B3aemodis deox chakmopie byna Ha pieHi 5%, 3% ennusy 3abe3nequsnu iHwi hakmopu.

Hadisuwuti koegpiyieHm gpoxatiHocmi eu3Ha4eHo 015 2ibpudy SHki ma copmy CamapaH 6. 3 cepeOHiM 3Ha4eHHSIM Koe-
oiyienma 35-37%. (Hopmoto dobpue N, P, K, ma N, P, K. )

[Lns copmy [Hinpoecbkul 39 ma copmy CamapaH 6 MakcumarnbHUl pigeHb npubasku 8poxaro 8id3HaYeHO 3@ 8HECEHHSI
N,.P..K, — 11,8 ke ma 5,52 ke 3epHa Ha 1 k2 0iko40i pe4o8UHU 8i0r08IOHO.

[Lns eibpuda SHKi Halisuwi 3Ha4yeHHs1 nokasHuka cmarosunu 11,90 ke 3epHa Ha 1 Ke Giro4oi peYyoBUHU 3 MaKCUMasibHO
Hopmoto N, P, K

70" 70" 70

3azasnom 0711 OmpUMaHHsi 8UCOKO20 PigHS 8pOXalHOCMI 0OfMuMarbHUMU HopMamMu 8HeceHHs 0obpug bynu N, P, K. .

ma N,.P,.K... YpoxatHicms 2i6puda SHki ma copmy [JHinposcekuli 39 6yna Haliguwjok 6 Aociol, moMy ix MOXHa PeKOMeH-
Oysamu 0n1s 8UPOULYBaHHS 8 yMOBaX PE2iOHY.

Knrovosi crioea: copzo, copm, 2ibpud, ypoxad, koegiuieHm ypoxalHocmi, Maca rocigy, 0o3u 0obpus.
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