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IDENTIFICATION OF SELF-POLLINATED MAIZE LINES BY THE RATES OF DRY MATTER
ACCUMULATION AND GRAIN MOISTURE-YIELDING ABILITY AND COMPLEX
OF VALUABLE ECONOMIC TRAITS

Yu. O. Bibel
The Plant Production Institute named after V. Yu. Yuriev NAAS, 142 Heroiv Kharkova Ave., Kharkiv,
61060, Ukraine

Topicality. For Ukrainian agricultural production, it is extremely important to obtain consistently
high yields of maize grain. Development of high-yielding hybrids requires a diversity of source material,
namely self-pollinated lines with the following key requirements of breeders: increased grain and seed
productivity, high donor properties, genetic protection against abiotic and biotic factors, and good adapta-
bility to weather and agronomic conditions. Purpose. The study of maize lines of different maturity groups,
which have a significant range of genotypic variability in interphase periods, indicating the possibility of
selecting lines with high rate of accumulation of dry matter in maize grain and with high rate of grain mois-
ture-yielding ability. Methods. The experiments were conducted in accordance with the "Methodological
recommendations for field and laboratory study of maize genetic resources”. During the evaluation of the
source material for grain filling intensity, the influence of morphological and biological traits (plant height
and number of leaves above the ear, number of internodes on the ear pedicel, etc.) on this trait, its relation-
ship with economic traits that determine the level of productivity (ear length, number of grain rows, number
of grains per row, etc.) was determined. Results. The maize lines UKhK 545, UKhK 549, UKhK 467, UKhl
71, ZK 345, ZK 266, UKhK 5, IG 34/4, UP 149, UKhl 66, UKhK 605, Kharkivska 125 MV, AK 145
(Ukraine) with intensive grain filling and a complex of valuable economic traits were identified. The results
of the correlation analysis of maize grain moisture content determined by the laboratory thermostat-
weighing method and the field method with the needle moisture meter AVD 6100 coincided by 90% on the
60th day after pollination, so in 2019 we determined the moisture content of maize grain only by the field
method for comparison with the previous two years. Conclusions. We have studied 100 maize self-pollinated
lines of different subspecies composition, maturity group and geographical origin from 11 countries. The
results of our study showed that determination of maize grain moisture content in the field is available with
the needle moisture tester AVD 6100, which significantly accelerates the breeding process, allows us to ob-
serve the dynamics of grain moisture-yielding ability at different stages of grain ripeness, starting from milk
ripeness, while keeping the ear on the plant.
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Introduction. Maize is characterised by
adaptability to different growing conditions.

influenced by a complex of external environ-
mental factors: temperature, moisture, daylight

The high adaptability of maize is explained by
the genotypic diversity of its subspecies[1-4].

The length of the growing season is one of
the essential quantitative traits. The duration of the
maize growing season plays a major role in breed-
ing practice, especially for research in the eastern
Forest-Steppe of Ukraine.

The growing season is the time required for
the full development of a plant, ending with the
formation of seeds [5]. Researchers distinguish
two main periods: the formation of vegetative
organs (roots, stems, leaves) and the formation
of generative organs (inflorescences, fruits and
seeds) [6].

The growth and development of maize is

Author information:

hours, and plant nutrients. At the same time,
each stage of development has its own optimal
combination of environmental factors [7].

The success of any breeding programme is
determined by the source material with the trait
examined, which has a phenotypic manifesta-
tion only in an indirect environment. Numerous
studies have been devoted to genotypic and pa-
ratypic (nonheritable) variability with the aim of
introducing them into breeding programmes to
improve certain traits [7-10].

The study of grain productivity and quali-
ty traits of the National Collection specimens
revealed the ranges of their phenotypic, geno-
typic and environmental variation.
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It was determined that the most variable
traits are productivity, number of kernels per
ear, 1000 grain weight, oil content, for which
phenotypic and genotypic coefficients of varia-
tion are high and average. A high coefficient of
environmental variation (19.4 %) was also noted
for the productivity trait, while for other traits it
did not exceed 10 %. High genotypic variability
was found in the studied specimen, which cov-
ered most of the traits according to the "Classi-
fier-guide of the species Zea mays L." [11].

Materials and Methods. In 20172019,
field and laboratory research was conducted to

study the economically valuable traits of maize
lines. The material for the study of filling inten-
sity and intensive moisture-yielding ability of
grain was selected from 100 self-pollinated lines
of different subspecies composition, maturity
group and geographical origin.

The origin of the lines is represented by 11
countries, namely: Ukraine — 81 lines, Russia -
four, USA — five, Canada — two, Croatia — two,
Germany, Czech Republic, France, Poland, Ka-
zakhstan and Slovakia — one line each. These
maize lines are registered by the National Centre
for Plant Genetic Resources of Ukraine (Fig.1).
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USA__—— S
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The Czech
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Fig. 1. Distribution of maize source material by geographical origin

The specimens were sown using the
standard method on a two-row plot of 9.8 m2 in
three replications. Standards were placed every
20 plots: early ripening line F 2; mid-early line
UKh 52; mid-ripening lines DS 103, UKhS 126,
SO 125; mid-late lines A 619, Kharkivska 215,
KhA 408.

During the growing season, the typicality
of the specimen, its alignment in plant height,
and ear parameters were assessed in the field
conditions. Morphological traits were deter-
mined as follows: plant height, number of
leaves per plant, length and number of branches
per tassel, number of stems and ears per plant;
and economically valuable traits: number of
ears per plant, ear length, number of kernel rows
per ear, number of kernels per row, 1000 ker-
nels weight), resistance to lodging, ear drop-
ping, disease and pest damage.

The experiments were conducted in ac-
cordance with the "Methodological recom-
mendations for field and laboratory study of
maize genetic resources" [12].

A detailed study of the filling intensity
and grain drying rate was carried out according
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to specific traits, such as number of leaves
above the ear, ear pedicel length, number of in-
ternodes on a pedicle, number of husk layers,
husk thickness, consistence of ear husks at the
stage of full grain ripeness.

In assessing the source material, the influ-
ence of morphological and biological traits
(plant height, number of leaves above the ear,
number of internodes on the ear pedicel, etc.) on
the grain filling intensity and its relationship
with economic traits that determine the level of
productivity (ear length, number of grain rows,
number of kernels per row, etc.) was deter-
mined. The maize lines with intensive grain fill-
ing and a complex of valuable economic traits
were identified [13].

In laboratory conditions, the moisture con-
tent of the grain was estimated by the thermo-
stat-weight method [14]. During the grain ripen-
ing period, the moisture content of each line was
determined four times, every ten days in two
replicates, starting from the thirtieth day after
pollination. The average specimen was formed
from three ears. The moisture content in grain
was determined by the field method using a
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needle wood moisture tester AVD 6100 to com-
pare the results.

In the study of maize lines, the relation-
ship of grain drying rate with both the above
morphological and biological traits and specific
traits (pedicel length , number of ear husks,
husk thickness, grain consistency, etc.), as well
as with the dynamics of biochemical composi-
tion during grain formation was determined.
Lines characterised by fast grain drying and
valuable economic traits were selected.

In 2017-2019, the average monthly air
temperature was 5-17 % higher than the long-
term average. During this period, the humidity
regime was marked by a severe precipitation
deficit, which was 44-46 % of the long-term
average monthly norm. According to the set of

meteorological factors (air temperature, precipi-
tation), 2017-2019 were generally unfavourable
for the maize growth and deve-lopment.

All mathematical and statistical calcula-
tions were carried out using the data analysis
package Microsoft Office Excel and the Statisti-
ca 6 software.

Results and Discussion. For three years,
the studied maize lines were systematised by
maturity groups and subspecies composition.
The lines were distributed as follows: mid-early
group included one dent line, four flint, and five
semi-dent lines; mid-ripening group included
11 dent, 11 flint, and 23 semi-dent subspecies
lines; and mid-late group included 13 dent,
10 flint, and 22 semi-dent lines (Table 1).

The lines studied belong to three maturity

Table 1. Distribution of maize specimens by maturity groups and subspecies composition in 2017-2019

. Number of line, Maturity groups, pcs.
Subspecies - - -
pcs. mid-early mid-ripening mid-late
Dent maize 25 1 11 13
Flint maize 25 4 11 10
Semi-dent maize 50 5 23 22
Total 100 10 45 45

groups, and therefore we compared them in dif-
ferent interstage periods of maize. The mid-
early maturity group in the experiment is repre-
sented by 10 lines. On average, over the three
years, emergence of seedlings occurred 11 days
after sowing. The period from seedling emer-
gence to stigma emergence lasted an average of
50 days. The period from stigma emergence to
wax ripeness varied from 32 to 53 days. The
duration of plant development from waxy to full
ripeness was within 7-24 days. The growth rate
in this group averaged 2.7 cm/day.

The mid-ripening group included 45 self-
pollinated lines. The emergence of seedlings
occurred, on average, on the 10th day. The peri-
od from seedlings to stigma emergence was 56
days; the period from stigma emergence to wax
ripeness lasted 32-51 days, and the period from
wax ripeness to full ripeness lasted 11 days on
average, but varied from 3 to 27 days. The
growth rate of maize plants was 2.7 cm/day.

The mid-late maturity group also includ-
ed 45 lines. On average, the emergence of
seedlings was observed at the 10" day. The pe-
riod from seedlings to stigma emergence lasted
61 days, the period from stigma emergence to
waxy ripeness lasted 43 days, and the period
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from waxy ripeness to full grain ripeness aver-
aged 11 days, but in 2017 it lasted up to 10
days, in 2018 — up to 19 days, and in 2019 — up
to 17 days. On average, over the three years,
the growth rate of maize plants was 2.7 cm/day
(Table 2).

Thus, the results of the research (2017—
2019) showed that the earlier emergence of
seedlings was observed in 2019 (on the 8-
9th days) compared to 2017 and 2018, due to
the sufficient supply of spring soil moisture. In
2018, the shortest period from the stigma emer-
gence to the waxy ripeness was 37—-39 days.

On average, for three years, in the period

from the stigma emergence to waxy ripeness of
grain, most lines with intensive grain drying
(10-12 days) was observed in the mid-ripening
group, while drying in the mid-late group oc-
curred on 10-11" day in 2017 and 2019.
The combining ability of the source material is a
crucial component of heterotic breeding [15,
16]. It is known that the components of geno-
typic dispersion are subject to significant envi-
ronmental variability, which makes it impos-
sible to accurately determine the parameters of
general (GCA) and specific (SCA) combining
ability [17, 18].
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Table 2. Characteristics of maize lines of different maturity groups by interstage periods, 2017-2019
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max |13 |12 |10 (54|60 |47 | 50 | 43 | 53 | 24 | 19 | 16 | 3.8 [2.7 |45
Mid-early |10 min |11]10| 8 |45|51 |40 | 35 | 32 |42 | 7 | 7 | 9 |20 (18|24
average | 12 |11 | 9 |50 |55 (45| 39 | 37 |47 |18 | 13 | 12 | 2.8 | 2.2 (3.2
Mid max | 13|12 |10 /66| 71 |63 | 52 | 46 | 55 | 28 | 34 | 19 | 3.4 |3.3|3.9
. elni;l 45 min |11]10| 8 |47|53 45|28 |31 |37 3| 2| 3 |19/|16]|23
pening average | 12 | 11| 8 |58 50 |52 | 41 | 37 | 45 | 13 | 11 | 10 | 2.7 | 2.5|3.1
max |14 12|11 (71| 77 |70| 52 | 47 | 52 | 20 | 36 | 17 | 3.2 | 3.6 |4.3
Mid-late |45 min |11]10| 8 |51|52 (41|33 |33 |37 | 4| 3|5 |18|18]|21
average | 12 |11 | 8 |62 | 64 |56 | 44 | 39 |45 | 10 | 19 | 11 | 2.6 | 2.6 |2.9

It was found that maize lines of different
maturity groups have a significant range of geno-
typic variability in interstage periods. In 2019,
the seedlings of all lines emerged earlier than in
previous years. For the mid-early group, the pe-
riods from seedlings to stigma emergence and
from stigma emergence to wax ripeness were at
the same level in 2017 and 2018. In 2019, the
average growth rate was 3.2 cm/day.

Similar results were observed for the mid-
ripening and mid-late maturity groups of the lines.

The duration of period from sowing to seed-
ling emergence was stable over the years. In sub-
sequent periods, we identified lines with both the
minimum and the maximum duration of the peri-
od, allowing us to develop lines with high rate of
dry matter accumulation in maize grain and high
moisture-yielding ability [14, 19].

The range of trait limits for the interstage
periods from seedling emergence to full grain
ripeness (53.9 %) and from waxy to full grain
ripeness (24.7 %) is particularly noteworthy.

Scientists V. H. Gonzalez, E. A. Lee,
L. N. Lukens, C. J. Swanton, found that the rela-
tionship between floret number and dry matter
accumulation in plants varies depending on
stress in the early development stages of maize
(Zea mays L.). Our studies have confirmed the
relationship between the number of florets, plant
dry matter accumulation and stress at the begin-
ning of the growing season [20].

Studying the parameters of morphological
traits of maize lines, we observed a high coeffi-
cient of variation in the initial plant growth rate
(23.3 %), ear insertion height (24.0 %) and
number of branches per tassel (48.6 %) (Table 3).

Table 3. Parameters of morphological traits for maize lines, 2017-2019

Traits
Limits Intensity of Plant height, . Ear_ Number of Tassel Number of
early growth, insertion branches per
. cm - leaves, pcs. | length, cm
point height, cm tassel, pcs.
Average 5 156 51 18 32 12
Min 3 108 23 12 22 3
Max 8 203 76 22 43 28
Coefficient of 233 123 24.0 11.4 136 48.6
variation, %

The intensity of dry matter accumula-
tion in grain depended on both phenological
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stages and the formation of ear productivity
and some of its components that is indicated
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by the coefficient of variation: 1000 grain
weight (17.0 %), ear grain content (20.2 %),

number of kernels per row (14.6 %), number
of ear rows (24.0 %) (Table 4).

Table 4. Limits of productivity traits for maize lines, 2017-2019

Trait

=8 |5 |88 | 2|8 |g |E2
5| 2 lcgl2g| € |3 2 | 54| 2 ES
Limit | &€ |E=2|82 £ |2 = | 28| 58|58
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5| © | S8 85| & |3 S |E=| g | §E
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Z P Ll O =
Average 14 3.6 15 31 451 78 201 1.2 3.2 2.4
Min 10 | 29 10 19 | 260 | 35 | 125 | 0.9 24 | 16
Max 22 | 44 33 39 | 601 | 125 | 275 | 1.8 33 | 31
Coefficient 159 | 103 | 240 | 146 | 202 | 200 | 170 | 128 | 112 | 273
of variation, %

For three years, we have determined the
moisture content of maize lines in the laboratory
condition using the thermostat-weight method
and in the field trials using the needle moisture
tester AVD 6100, and have conducted a correla-
tion analysis to compare these two methods [14].

According to the results of mathematical

processing of the data of 2017, it was found that
the correlation coefficient on the 30" day after
pollination was r = 0.55, on the 40" day r =
0.78, on the 50" day r = 0.89, on the 60™ day r =
0.88. Also in 2018, the correlation coefficient
was r = 0.43 on day 30, r = 0.77 on day 40, r =
0.92 on day 50, and r = 0.95 on day 60 (Table 5).

Table 5. Correlation coefficient of grain moisture content by thermostat-weight method
and moisture tester AVD 6100, 2017-2018

Sampling 30 40 50 60
period
(days after Method |TWM*| MT** | TWM MT TWM MT TWM MT
pollination)
1 2 3 4 5 6 7 8 9 10
2017

30 TWM 1.00 — — — — — — —

MT 0.55 1.00 - - - - - -

40 TWM 0.85 0.38 1.00 - - - - -

MT 0.51 0.52 0.79 1.00 — — — —

50 TWM 0.72 0.33 0.79 0.60 1.00 — — —

MT 0.49 0.46 0.65 0.71 0.89 1.00 - -

60 TWM 0.62 0.30 0.73 0.53 0.74 0.61 1.00 -
MT 0.55 0.38 0.73 0.69 0.75 0.75 0.88 1.00

2018

30 TWM 1.00 — - - - - - -

MT 0.43 1.00 - - - - - -

40 TWM 0.43 0.42 1.00 — — — - -

MT 0.43 0.47 0.77 1.00 — — - —

50 TWM 0.53 0.33 0.51 0.52 1.00 - - -

MT 0.47 0.38 0.47 0.61 0.92 1.00 - -

60 TWM 0.48 0.24 0.50 0.49 0.73 0.68 1.00 —
MT 0.43 0.29 0.54 0.53 0.74 0.72 0.95 1.00

Note: * — Thermostat-weight method (TWM), ** — Moisture tester AVD 6100 (MT).
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Thus, it was found that the results of
measurements at the 60th day by the laboratory
thermostat-weight method and the field method
using the needle moisture tester AVD 6100 co-
incided by 90 % (by the coefficient of deter-
mination).

The application of a needle moisture tester
to determine the moisture content of maize grain
in the field conditions greatly facilitates and ac-
celerates the breeding work. This method reduc-
es the labour intensity of evaluating maize spec-
imens, does not damage the grain, and makes it
possible to monitor the filling rate and moisture-
yielding ability of maize grain.

The results of the correlation analysis al-
low us to determine the moisture content of maize
grain in 2019 only by the field method and com-
pare them with the data of the last two years.

It was found that the moisture content of
maize grain in 2019 on the 30th day after polli-
nation was: in mid-early lines — 45.9 %, which
is 1.2 % higher than in 2018 and 0.7 % higher
than in 2017; in mid-ripening lines — 45.3 %,
which is 2.1 % less than in 2018, but by 1.1%
higher than in 2017; in mid-late lines, the high-
est rate was 50.2 % in 2018, which is 0.3 % and
3.2 % higher than in 2017 and 2019, respective-
ly (Table 6).

Table 6. Grain moisture content of maize lines of different maturity groups
during grain filling, 2017-2019

Sampling period Grain moisture content, %
(days after Mid-early Mid-ripening Mid-late
pollination) 2017 2018 | 2019 | 2017 | 2018 | 2019 | 2017 | 2018 | 2019
30 45.2 44.7 45.9 443 | 474 453 494 | 50.2 | 47.0
40 32.2 33.2 36.2 358 | 344 33.7 40.8 | 359 | 353
50 25.7 16.4 27.4 269 | 20.7 23.0 30.1 | 265 | 254
60 13.9 15.0 19.7 178 | 171 14.1 235 | 228 | 16.1

Conclusions. We have studied 100 self-
pollinated lines of different subspecies composi-
tion, maturity group and geographical origin.

Studying the parameters of morphological
traits of maize lines, we observed a high coeffi-
cient of variation in the initial plant growth rate
(23.3 %), ear insertion height (24.0 %) and
number of branches per tassel (48.6 %).

It was found that the results of measure-
ments at the 60th day by the laboratory thermo-
stat-weight method and the field method using
the needle moisture tester AVD 6100 coincided
by 90 % (by the coefficient of determination).
The application of a needle moisture tester to
determine the moisture content of maize grain in
the field conditions greatly facilitates and accel-
erates the breeding work.

Over three years, during the period from
stigma emergence to waxy ripeness of grain,
most lines with intensive grain drying (10—
12 days) belonged to the mid-ripening group,
while in the mid-late lines drying was observed
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AKTyaJIbHiCTh. JIJI1 CIIBCHKOTOCIIONAAPCHKOr0 BHPOOHHUIITBA YKpaiHW HAI3BHUAHHO aKTyaJIbHUM €
oJlepKaHHs CTAaOTBHO BHCOKHMX BPOXKAiB 3epHA KYKypy3u. I CTBOPEHHS BUCOKOBPOYKAWHMX TIOPHIIB T10-
TpiOHO MaTH PI3HOMAaHITHUI BHUXiIHHNA MaTepiai, a caMe caMO3amwieHi JiHii, sIKi BiJAMOBIal0Th OCHOBHUM
BUMOTaM CEJICKI[IOHEPIB: MiJBHINEHA 3¢PHOBAa Ta HACIHHEBA MPOJYKTUBHICTh, BUCOKI JOHOPCHKI BIIACTH-
BOCTI, TCHETHYHHUH 3aXUCT BiJ a0i0THIHHUX Ta O10THIHMX YMHHHKIB, 10Opa MPUCTOCOBAHICTE JI0 ITOTOTHHX Ta
arporexHiuHux ymoB. Meta po0oTru. BuBueHHsA miHIN KyKypya3uW pI3HHUX TPyH CTHIJIOCTI, SIKIi MalOTh
3HAYHUHI po3Max FeHOTHUIIOBOT MiHJIMBOCTI 32 MiX(a3HUMH TepioJamMu, 0 BKa3ye Ha MOXKJIMBICTh BUALTICH-
HS JiHIN 3 MIBUAKAM HAKOIMWYEHHSAM CyXWUX PEYOBHH y 3€pHI KyKYPYI3W 1 BHIUICHHS 3pa3KiB 3 IIBUIKOIO
BosioroBiyrayero 3epHa. Meroau. Jocmian Oymo mpoBeneHO y BiAMOBIAHOCTI 3 «METOMUYHUMH PEKOMEH-
JalisiMU TI0OJIOBOTO Ta J1a00PaTOPHOTO BUBUEHHS T€HETHYHHUX PECYPCiB KyKypyA3u». [IpH oliHIi BUXigHOTO
MaTepially 3a IHTEHCUBHICTIO HAJIUBY 3€pHa OyJ10 BU3HAUEHO BIUIUB MOP(O-010JI0TriYHMX 03HAK (BUCOTA POC-
JUHY Ta KIJTBKICT JINCTKIB HaJl Ka4aHOM, KITBKICTh MDDKBY3JIIB Ha HIXKI[I Ka4aHa Ta iH.) Ha JaHy O3HAKYy, il
B3a€MO3B'30K 3 TOCIIOJAPCHKUMH O3HAKaMH, II0 BU3HAYAIOTh PiBEHb MPOAYKTUBHOCTI (IOBXXKHMHA KavaHa,
KUTBKICTh PsINIiB, KUIBKICTh 3€peH B pAny Ta iH.). PesyabraTn. Bunineno ninii kykypymsu YXK 545, VXK
549, VXK 467, VX1 71, 3K 345, 3K 266, YXK 5, IT" 34/4, VII 149, YXI 66, YXK 605, Xapkicbka 125 MB,
AK 145 (Yxpaina) 3 iHTEHCHBHAM HAJIMBOM 3€pHA Ta KOMIUIEKCOM I[IHHUX TOCTIOAAPCHKUX O3HaK. Pe3ynbTa-
TH KOPEJSILIHHOTO aHali3y MK TEPMOCTAaTHO-BarOBUM METOJAOM Ta MOJILOBHM 3 BUKOPHCTAHHSM TOTYaTOrO
BostoroMipa AB/I 6100 myis BUu3Ha4YeHHs BOJIOTOCTI 3epHa KyKypya3u criBnainu Ha 60 o0y Ha 90 %, mo na-
JI0 HaM MOXUTUBICTH Y 2019 poiti MPOBOAMTH TOCTIKESHHS JTUIIE TOJILOBUM METOJIOM JIJIsl BU3HAYCHHS BOJIO-
TOCTI 3epHa KyKYPY/A3H Ta MOPIBHATH iX 3 ABOMa MHHYJIMMHU pokamMu. BucnoBku. locmimkeno 100 camo3za-
MWICHUX JIHIA KyKypyI3H pi3HHX 32 MiJBHIOBHM CKIQJ0M, TPYIOI CTUTIIOCTI Ta TeorpadiyHuM MOXOJ-
xeHasM. JliHii npencrasnedHi 3 11 kpain cBiTy. YcTaHOBIIEHO, IO PE3yIBTATH JJAOOPATOPHOTO TEPMOCTAT-
HO-BaroBOTr0 Ta IMOJBOBOTO METOJIB 3 BUKOPHUCTaHHSIM rojuacroro Bojoromipa ABJ] 6100 cminamu (3a
koedilieHToM aerepminaiii) Ha 60 100y Ha 90 %, 1 JO3BOIMIN BUKOPUCTOBYBATH rOJIYaCTUH BOJIOTOMIp JIJIst
BU3HAYCHHSI BOJIOTOCTI 3epHA KYKYPY/3U B TIOJIBOBHX YMOBAX, [0 3HAYHO MPUCKOPIOE CENEKIIHHUIA MpoIiec,
JIO3BOJISiE BUKOHYBATH aHAJi3 JUHAMIKH BOJIOTOBIIa4i 3epHA HA PI3HUX CTAifAX CTUTIIOCTI 3€pHA, TOYHHA-
FOYU C MOJIOYHOI CTUTJIOCTI, @ TAKOK IMPOBOJIMUTH JOCIIIU B MOJI, 3aJIMIIAI0YHM KauyaH Ha POCIIHHI.

Knwuogi cnosa: xykypyosa, niHis, ypostCcauHicms, NpoOyKMUGHICIb, HAKONUYEHHS CYXO0i peyosuHu,
iHmeHcusHa 8on0208i00aua
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