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EVALUATION OF MAIZE HYBRIDS FOR RESISTANCE TO MAJOR DISEASES AND PESTS
IN THE CONDITIONS OF THE SOUTHWESTERN FOREST-STEPPE OF UKRAINE

L. V. Tomash, I. S. Mykuliak, M. I. Linska, H. V. Kozak
Bukovyna State Agricultural Experimental Station of the Institute of Agriculture in the Carpathian region of NAAS

Topicality. The results of phytopathological evaluation of maize breeding material (Zea mays L.)
against the natural background of the main diseases such as Fusarium blight (Fusarium moniliforme J.
Sheld), ear bacterial disease (Bacillus mesentericus vulgatus Flugge), silk-cut (non-parasitic disease), boil
smut (Ustilago zeae (Beckm.) Unger) are given. The maize hybrids were damaged by the European corn
borer (Ostrinia nubilalis Hb). Purpose. Our research was aimed to conduct a comprehensive evaluation of
new maize hybrids for resistance to major diseases and pests in the conditions of the southwestern Forest-
Steppe of Ukraine. Methods. The studies was conducted on the fields at Bukovyna State Agricultural Exper-
imental Station of Institute of Agriculture in the Carpathian region of NAAS in selective crop rotation of
NAAS according to generally accepted methods of field experiments, methodical recommendations and
handbooks. The resistance of 299 maize hybrids, including 125 hybrids in the competitive variety trial and
174 in the preliminary variety trial, was evaluated. Pochayivskyi 190 MV and DB Lada hybrids were used as
a standard for comparing the early-ripening hybrids, Orzhytsia 237 MV and DB Khotyn hybrids were used
as a standard for comparing the mid-early hybrids. Early-ripening hybrids are classified as the FAO 180-199,
and mid-early hybrids — in the FAO 200-299. Results. Effectiveness of sampling based on resistance of hy-
brids to major diseases and damage by European corn borer was established. This allowed us to improve
grain quality and productivity of newly developed maize hybrids. Highly resistant, resistant and moderately
resistant hybrids to diseases were identified and recommended for state variety testing: to Fusarium patho-
gen — 52, 97 and 92 (80.5 %) hybrids, ear bacterial disease — 143, 106, 38 (95.9 %), white smut — 190, 59,
34 (94.8 %), boil smut — 279, 8, 10 (99.3 %), respectively, and to damage by European corn borer: the high-
est resistance (damage of 0-5 %) — 172, high resistance (6-15 %) — 75, and medium resistance (1625 %) —
35 (94.3 %) hybrids. Conclusion. As a result of multi-year research, the Bukovyna State Agricultural
Research Station of the Institute of Agriculture of the Carpathian region of NAAS, in collaboration with
breeders of State Enterprise Institute of Grain Crops of NAAS were identified a number of maize hybrids
with high yield properties (9,2 t/ha) and resistance to major diseases and pests. Thus, 77 maize hybrids have
high resistance to damage by European corn borer, 8 hybrids were distinguished by high resistance to the
pathogen of boil smut. In addition, 97 maize hybrids were resistant to Fusarium pathogen. The implementa-
tion of these hybrids in production will significantly improve the maize cultivation in the south-western
Forest-Steppe of Ukraine. For the second year, the state variety testing of the early-ripening hybrid DB Ty-
ras (FAO 180), bred in collaboration with State Enterprise Institute of Grain Crops of NAAS, is undergoing.
The hybrid is highly resistant to Fusarium pathogens, boil smut, its potential yield is 13.5 t/ha.

Key words: hybrid, maize, natural background, disease, pest, resistance, injury, damage

Introduction. The southwestern Forest- ine ranks sixth in the world's top maize produ-

Steppe, in particular Bukovyna, is one of the
traditional maize growing areas.

Maize (Zea mays L.) is one of the most
important food, fodder and industrial crops on
the globe in terms of its distribution, versatility
and energy content. Therefore, it is called the
Queen of the Fields. The largest maize produc-
ers are the United States, China, Brazil, the EU
and Argentina. According to the USDA, Ukra-
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cers [1].

Maize is in high demand in Ukraine as it
is considered the most productive grain for
farmers.

In recent years, corn has taken a strategically
important place in the grain balance along with
other grain crops, increasing its share in the
overall structure of total grain production to
50 %. According to national statistics on the
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dynamics of planted areas and yields, maize is
the leader among all crops [2].

Over the past five years, the area under
maize in Ukraine has been growing steadily. For
example, in 2016-2020, the harvested area un-
der this crop increased from 4.2 to 5.4 million
hectares, or by 1.3 times [3]. It should also be
noted that maize grain exports are constantly
growing. For Ukraine, this crop is export-
oriented. The domestic market demand for food
and fodder maize accounts for about a third of
its total production. Therefore, most of the
maize yield is sold on the foreign market [4].

The constant growth of maize acreage in
Ukraine is increasing the need for new high-
yielding domestic maize hybrids with stable
yield and high resistance to diseases and pests.

Modern maize hybrids have high yield po-
tential, however, it is not fully realised in pro-
duction due to their insufficient resistance to
diseases.

The development and use of resistant
maize hybrids in production is the most cost-
effective method of disease and pest control.

In breeding programmes, there is an ur-
gent need to address the problem of combining
plant productivity and resistance to various en-
vironmental stressors, i.e. to increase the adap-
tive potential of crops [5].

Breeding research is aimed at deepening
knowledge about the nature of inheritance of
economically valuable traits in order to purpose-
fully develop and select source material for the
synthesis of highly productive maize hybrids.

In agricultural production, maize, which is
planted as a single crop, contributes to the ac-
cumulation of pathogens in the soil.

Global losses of maize grain due to the
harmful effects of phytopathogens average
9.4 %, and in Ukraine this indicator ranges from
19-25 % and more [6].

Yield losses from diseases and pests vary
significantly over the years, and depend on soil
and climatic conditions that facilitate or inhibit
the spread of the harmful organisms [7].

Purpose. To investigate the manifestation
degree of the main diseases and maize damage
by European corn borer, in particular in hybrids
of preliminary and competitive variety trials in
the southwestern part of the Forest-Steppe zone.
of damage [10].

Damage to maize samples by European
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Materials and Methods. In 2017-2021,
299 maize hybrids were evaluated for resistance to
boil smut, ear diseases, and European corn borer
against a natural background. In the competitive
variety trial, 125 hybrids were analysed, including
39 early ripening and 89 mid-early hybrids. The
preliminary variety trial included 174 maize hy-
brids. The early-ripening group included 62 hy-
brids and the mid-early group — 112 ones. The
Pochaivskyi 190 MV and DB Lada standards
were used to compare the early ripening hybrids,
and the Orzhytsia 237 MV and DB Khotyn stand-
ards were used to compare the mid-early hybrids.
Early ripening hybrids are included in the FAO
180-199 group, and mid-early hybrids are includ-
ed in the FAO 200-299 group. The research was
conducted in breeding nurseries of the Bukovyna
State Agricultural Research Station of the Institute
of Agriculture in the Carpathian region of NAAS
in a selective crop rotation.

The soil is a heavy loamy meadow cherno-
zem. The humus content in the topsoil is 3.5 %,
and content of nutrients in available form (mobile
phosphorus, exchangeable potassium, and nitro-
gen) is average.

Maize was sown manually using the single-
seed method (70 x 35 cm) in the optimal dates for
the zone. Variety testing nurseries were sown with
a given plant density of 70 thousand/ha for early
ripening forms, 60 thousand/ha — for mid-early
forms and 55 thousand/ha for mid-ripening forms.
In the variety testing trials, each block included up
to 20 samples. In the preliminary variety testing,
the accounting area was 9.8 m?, in the competitive
variety testing — 14.7 m?, experiment was replicat-
ed three times. Harvesting was carried out manu-
ally.

Agricultural practices for growing maize
are common for the zone. The study was con-
ducted according to the guidelines [8, 9].

Hybrids were evaluated for resistance to
major diseases under natural background condi-
tions. The disease development, pest abundance
and resistance to them were evaluated under
different moisture supply and temperature con-
ditions. The share of ears affected by the most
common diseases was determined during the
harvesting period. The studied hybrids were
divided into groups of resistance (high, medium
and low) to diseases according to the percentage
corn borer was evaluated before harvesting ac-
cording to the Descriptor - Reference Book for
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Zea mays L. species [10].

The research was conducted under peculi-
ar meteorological conditions that differed signif-
icantly from the long-term average that allowed
to differentiate maize samples by disease re-

Table 1. Basic meteorological data

sistance.

During 2017-2021, the average daily air
temperature was 19.6 °C (with a norm of
16.8 °C), which was 2.8 °C higher than the long-
term average (Table 1).

of average daily air temperature

and precipitation for the growing season by year (2017-2021)

Average daily air temperature, °C \ Precipitation, mm
Years month
\Y VI VIl VIII IX \Y VI VII VIl IX
2017 15.4 19.8 21.1 22.0 16.0 548 | 105.1 | 73.1 24.2 93.1
2018 19.4 20.9 22.1 23.4 17.5 63.8 | 2105 | 87.0 3.8 11.2
2019 15.7 23.3 21.5 22.4 17.2 | 1265 | 111.3 | 90.2 22.5 27.9
2020 13.8 20.7 21.3 22.8 179 | 150.7 | 112.4 | 49.4 36.5 | 113.9
2021 15.2 20.5 24.0 20.6 15.0 88.8 75.9 98.2 99.7 29.4
Long-term
average 14.5 17.5 19.2 18.6 14.2 73.0 89.0 94.0 74.0 57.0

The hottest year was 2018, when the differ-
ence between the daily average and the long-term
average was 3.9 °C.

In the 2017 growing season, there was
350.3 mm of precipitation, compared to the nor-
mal 387 mm. The overall precipitation deficit for
this period was the largest and amounted to 9.5 %.

In 2018, precipitation amounted to 10.7 mm
less, which was 97.2 % of the long-term average.
During the growing season in 2019, 378.4 mm of
precipitation fell, compared to the normal 387.0
mm. The precipitation deficit for the period was
only 2.2 %.

The 2020-2021 growing seasons were
characterised by uneven distribution of precipi-
tation. During the growing season of 2020,
462.9 mm of precipitation fell (119.6 % of the
long-term average), and in 2021 — 392 mm
(101.3 % of the norm). June in 2017-2020 and
September in 2017, 2020 were characterised by
significant waterlogging.

In particular, in June 2018, precipitation
was 210.5 mm, while the norm was 89.0 mm,
which is 2.4 times higher than the long-term
average. In September 2017 and 2020, there was
36.1 and 56.9 mm more precipitation, respec-
tively, than the long-term average.

These weather conditions proved to be
stressful for both the spread of diseases and
plant development, which allowed us to objective-
ly evaluate their resistance to harmful pathogens.

Results and Discussion. Over five years
of testing maize hybrids, we found that the
spread and intensity of diseases over the years
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depends mainly on the meteorological condi-
tions of the second half of the growing season
and on the resistance of specific hybrids.

According to the average resistance data
for 2017-2021, the study found that against the
natural background, maize ears in the competi-
tive and preliminary variety testing were affect-
ed by Fusarium blight, ear bacterial disease,
silk-cut and boil smut. The average disease in-
cidence ranged from 6.7 to 82.5 % (Table 2).

After the formation of maize ears (during
the period of milk ripeness), they are affected by
blister smut, bacteriosis, pain, and later by
fusarium and other diseases.

In 2017-2018 and the wet conditions of
2020-2021, Fusarium blight was the most
common harmful fungal disease. The percent-
age of cultivars affected by this disease was 4-
80%. The disease is caused by spores spread by
insects, wind and rain from the affected vegeta-
tive organs of maize and plant residues. Injured
ears by pests or silk-cut are the most commonly
affected. Outbreaks of European corn borer also
contribute to the spread of Fusarium blight.
Fusarium fungi develop in a wide temperature
range +3...+30 °C (optimum +20...+22 °C). Dise-
ase spread is facilitated by high temperature and
humidity [11-15].

In the dry and warm autumn of 2017-
2019, an incidence of ear bacterial disease was
4.0-32.0 %. This disease manifests during milk-
wax ripeness on the uncovered kernels in the
upper part of the ear. The pathogen is a gram-
positive, spore-bearing, rod-shaped aerobic bac-
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Table 2. Average indicators of maize hybrids damage by major diseases
and pests on the natural background (2017-2021), %

?, Boil smut Ear diseases European corn

> borer

% affected affected

g vegeta- Fusa- fear bac- ears

Nursery Té— unaf- tive | ears unaf- rium | terial | silk-cut unda- damaged

< organs blight |disease

2 | fect- fect- maged —

S| ed limits ed - . ears limits

8 (min/max) limits (min/max) (min/max

£ )

z <5/ >50 <10/ >25 <5/>10 <5/ >50
Competiiontest | 125 | g2.4 | 12| 56 480 | 428 | 416 | 360 | 640
Preliminary test | 174 | 753 | 17 | 75 460 | 432 | 424 | 216 | 724
Total 2909 | 234 | 45 20 - - - 95 204
Average indicator 15
of disease and - 78.2 1' 6.7 100 | 82.5 52.2 36.6 31.8 68.2
pest damage

terium transmitted from a diseased plant to a
healthy one by the sunn pest (Eurygaster integ-
riceps Put.). Kernels are infected when the bug
damages the seed coat. The main infection
source is the sunn pest, inside whose body the
bacteria overwinter. Ear bacterial disease devel-
ops at a temperature range of +5...+55 °C, with
an optimum of +25...+30 °C [6, 12-13].

The repeated change of dry and excessive-
ly wet weather in 2017 and 2020 contributed to
the development of the silk-cut (4.0-24.0 %).
Silk-cut of maize ears is a non-parasitic disease
that manifests at the end of milk ripeness and at
the beginning of dough stage of maize kernels
in the form of cracks of different configurations
and depths. Cracking is caused by uneven water
supply to plants during grain ripening. Cracks in
the kernels are formed as a result of the discrep-
ancy between the endosperm formation rate and
the growth of the seed coat during sudden
changes in air and soil moisture. Fusarium
blight and mould fungi develop more rapidly on
ears affected by the silk-cut in the field [12-13].

On the natural background, 21.8 % of hy-
brids were affected by boil smut, including veg-
etative organs from 4.0 to 20.0 % and ears from
4.0 to 16.0 %. On average, 78.2 % of the sam-
ples resistant to this disease were identified over
the years of study. The development of boil
smut is influenced by climatic factors, such as
high air temperatures and insufficient rainfall,
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especially during the stages of silking and grain
filling.

High temperatures and sharp fluctuations
in moisture supply are more favourable than
systematic sufficient wetting for the develop-
ment of boil smut. Boil smut is very common in
years with uneven rainfall during the growing
season, but prolonged droughts inhibit its devel-
opment.

Maize plants are most affected by boil
smut from stage of 4-6 leaves to the beginning
of milk maturity. The first signs of primary dis-
ease damage appear on young leaves and
sheaths. In the stage of 5-8 leaves, leaf sheaths
and stems are affected, then tassels, and at the
beginning of flowering — ears. At the end of the
growing season, tumours appear on the repro-
ductive buds.

The number, size and location of blisters
on one plant affect the amount of yield loss.
Large galls cause yield losses of about 60% or
more, medium-sized galls — 25 %, and small
galls — 10 % [18].

The fungus infects all plant organs except
the roots: leaves, stems, internodes, leaf sheaths,
ears, tassels, and aerial roots. Primary infection
occurs via teliospores spread by the wind from
galls left on the field and destroyed by tillage.
The spread of boil smut is also caused by da-
mage to plants by the European corn borer, Os-
cinella frit and other pests [12-17].
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During 2017-2021, the lowest damage to
ears of maize hybrids by the Fusarium pathogen
(Fusarium moniliforme J. Sheld) was found
in 2019 (54.9 %), and the highest — in 2021
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(96.7 %). In 2017-2018, 2020, the disease
incidence was in the range of 84.2-
89.8 % (Fig. 1).

The highest incidence of ear bacterial di-
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Fig. 1. Indicators of damage by the main diseases of maize ears (2017-2021).

sease was observed in 2017 — 65.6 %, and the
lowest — in 2020 — 39.0 %.

Ears affected by silk-cut ranged from
21.0 % in 2018 to 49.1 % in 2020.

The development of boil smut was less
intense. Ears of maize hybrids were affected

by the pathogen from 3.4 % in 2021 to 11.6 %
in 2017.

When studying the disease resistance of
maize ears, we identified three groups with
high, medium and low resistance (Fig. 2).

Evaluation of maize ear resistance to Fusa-
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Fig. 2. Distribution of hybrids (ears) by resistance groups (average for 2017-2021).
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rium pathogen revealed that 52 (17.4 %) hybrids
were unaffected. The high resistance group (up
to 10 % affected ears) and the medium re-
sistance group (11-25 %) included 97 (32.4 %)
and 92 (30.7 %) hybrids, respectively, and the
low resistance group (>25 %) included 58 (19.4 %)
hybrids.

The number of hybrids unaffected by ear
bacterial disease was 143 (47.8%), with high
resistance to this disease was 106 (35.3 %), me-
dium resistance — 38 (12.8%), and low re-
sistance — 12 (4.1 %).

There were 190 (63.4 %) hybrids with
ears unaffected by silk-cut. The high resistance
group included 59 (19.9 %) hybrids, the medi-
um resistance group included 34 (11.5 %) hy-
brids, and the low resistance group included 16
(5.2 %) hybrids.

There were 279 (93.3 %) hybrids unaf-
fected by boil smut. The groups with high
(damage up to 5 %) and medium (6-10 %) re-
sistance of ears included 8 (2.7 %) and 10 (3.3 %)
hybrids, respectively, and low resistance (damage
of 11-25 %) was shown by 2 (0.7 %) hybrids.

The most common pest in the south-
western Forest-Steppe of Ukraine is the Europe-
an corn borer, which is a highly harmful pest.
Favourable conditions for the development of
the borer are in areas with temperatures above
20 °C in June—August and precipitation of more
than 200 mm at this time [14].

The moth flight coincides with the begin-
ning of tasseling, in June. The caterpillars of
this borer are polyphagous, damaging leaves,
stems, tassels, ears and grain. Places of damage
by the pest serve as a gateway for the infection.
Ears damaged by caterpillars reduce the seed
yield and deteriorate its quality, increasing the
risk of Fusarium and other diseases [18].

Pest infestation reduction requires the use
of resistant maize hybrids in addition to a set of
protective practices, including agronomic and
chemical methods [19].

Evaluation of maize ear damage by Euro-
pean corn borer showed that on average for
2017-2021, 95 hybrids were undamaged, which
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Tomaw JI. B., Mukynax I. C., Jlincoeka M. 1., Kozax I. B. Pe3ynomamu ouyinku 2iopudie KyKypyo3u Ha
CMIUKICMb 00 OCHOBHUX X60P00 i WIKIOHUKI6 6 ymoeax nisoeHHo-3axionozo Jlicocmeny Ykpainu.
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bBykosuncora deparcasna cinbcvkococnooapcevka docuiona cmanyis Inemumymy cintbcokozo 2ocnodapemea Kapnamcvkozo
peciony HAAH, eéyn. b. Kpuoicaniscokoeo, 21 a, m. Yepnuisyi, 58025, Ykpaina

AkTyajbHicTh. HaBenmeHo pe3ynmpTaTé IOCHIKEHb MO (hiTOMATONOTIYHIM OIHII CENeKIIITHOTO

Matepiany (ribpuau Kykypyasu Zea mays L.) Ha npupoaHomy GoHi 0OCHOBHUX XBOpoO: ¢y3apios (Fusarium
(F. moniliforme J. Sheld)), 6akrepios (Bacillus mesentericus-vulgatus Flugge), 6ime (Hemapasuraphe
3aXBOpIOBaHHs), myxupuacrta cakka (Ustilago zeae (Beskm.) Unger). BusHaueHO MOMIKOMKEHICTh TiOPHIIiB
KyKypya3u crebnoBum merenukom (Ostrinia nubilalis Hb). MeToro Hammx xociipkeHb Oylio MpOBEICHHS
KOMIUIEKCHOT OI[IHKM HOBUX TiOPHIB KYKYypYyJI3H Ha CTIHKICTh JI0 OCHOBHHUX XBOPOO 1 MIKIJHHUKIB B YMOBax
niBeHHO-3axingHoro Jlicocrermy Ykpainn. Mertoau. JociipkeHHs TPOBOJWIA Ha TONAX bByKOBHHCHKOI
JIEpXKaBHOI CUTBCHKOTOCTIOAAPChKOT JociiaHoi craHiii [HeTuTyTy cinbebkoro rocmogapcTBa Kapmarcbkoro
periony B cenekiiiHiii ciBo3amini HAAH 3rigHo i3 3araJbHONPUHAHATHMH METOIAMKAMH IPOBEIACHHS
MOJILOBOT'O JIOCTiNy Ta METOAWMYHMMH pekoMeHnaumissMu. OLiHKY CTIMKOCTI mpoBeieHo Ha 299 ribpuaax
KyKypya3u. B KOHKypcHOMY COpTOBUIpOOYBaHHI MpoaHami3oBaHo 125 riOpuaiB, B IONEPEAHBOMY
cOpTOBHUNPOOYBaHHI — 174. JIns NOpIBHSIHHSA PaHHBOCTHINIMX TiOpPHIIB BHUKOPHCTOBYBAIM CTaHAApPTH —
IMouaiscekuit 190 MB Ta JIb Jlaga, a cepemHbopaHHi TiOpWayd MOPIBHIOBAAH 31 CTaHAZapTaMU
Opxuist 237 MB Tta JIb Xortun. Panabocturni riopunu Bxonsh y rpymy PAO 180—199, a cepeanpopanHi —
B rpyny ®AO 200-299. PesyabtaTu. BceranoBineHo edekTHBHICTH BigOOpy 3paskiB 3a CTIHKICTIO 10
OCHOBHUX XBOpOO Ta MOUIKOPKEHHsS TiOpuAiB CTEOJOBUM KYKYPYA3SHHM METEIMKOM, ILIO CIPHITHME
MOKpAIIEHHIO SIKOCTI 3epHa Ta TPOJYKTUBHOCTI HOBOCTBOPEHUX TIOpHJIB KYyKypyI3u. Buniizeno
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https://latifundist.com/rating/top-10-krayin-virobnikiv-kukurudzi-2021-22-mr
https://uk.wikipedia.org/w/index.php?title=Ustilago_zeae&action=edit&redlink=1

BHCOKOCTIHKI, CTIHKI Ta CEpEeIHbOCTIHKI 0 XBOpOO TiOpWIu, sIKi MOYKHA PEKOMEHIyBaTH IIO JIEP>KaBHOTO
COPTOBHIPOOYBaHHSA: J10 30yaHMKa (y3apiody — 52, 97 ta 92 (80,5 %) ribpunis, 6akrepiosy — 143, 106, 38
(95,9 %), 6immi — 190, 59, 34 (94,8 %), nyxupuactoi caxku — 279, 8, 10 (99,3 %) ribpuais, BiamosigHO Ta
70 TIOIIKOJ/DKEHHSI CTEOJOBMM KyKYpPYI3SHHM METEIIMKOM: TyXe BUCOKe (momkomkeHHs 0-5 %) — 172,
Bucoke (6—15 %) — 75, ta cepenne (momkomkeHus 16-25 %) — 35 (94,3 %) ri6bpunis. BucHoBkwu.
[lincymkoM OaraTopiuHuX HOCTiKeHh Ha BYKOBWHCBHKIA IepiKaBHIM CUTBCHKOTOCTIOAAPCHKINA MOCHTITHIN
craamii IHCTHMTYTY Ccimbehkoro rtocmomapctBa Kapmarcekoro periony HAAH, y cmiBaBTOpcTBI 3
cenekionepamu Y Iactutyty 3epHoBux kynbTyp HAAH BupmineHo psan ribpumiB KyKypynsu, sKi mpu
BUCOKHX YpOXKalHUX BIAacTHBOCTAX (9,2 T/ra) XapakTepH3YIOThCS CTIMKICTIO 0 OCHOBHHX XBOpOO Ta
MIKITHUKIB Tak 77 TiOpuaiB KyKypyI3W MAarOTh BHCOKY CTIMKICTh JO TOIIKOPKEHHS KYKYPYA3SHUM
METEJIMKOM, § TiIOpU/IiB BiJI3HAYMIIUCS BUCOKOIO CTIHKICTIO 0 30yIHUKA MyXup4acToi caxku. CTIHKHUMH 10
30ynHHuKa Qy3apiody BHABMIOCH 97 TiOpuziB KyKypyn3u. BrpoBamkeHHS LUX TiOpUAiB y BUPOOHHUIITBO
JacTh 3MOTY 3HAYHO TMOJIMIINTA BUPOIIYBaHHSI KYyKypyA3HM B yMOBax IiBIeHHO-3axigHoro Jlicocremy
Vkpaiau. Jpyruii pik OpOXOIHMTH JEp:KaBHE COPTOBHIPOOyBaHHs paHHbOCTHrIHE TiOpum (DPAO 180)
b Tupac, xapakTepu3yeThCsl BHCOKOI CTIMKICTIO O 30yJHUKIB (y3apiody, MyXHpPYACTOI CaXKKH, MOTCH-
miiHa BpokalHiCcTh sikoro 13,5 T/ra. CrBopenuit B cmiBaBTOpcTBi 3 Y IHCTHTYTY 3€pHOBHX KYJIBTYp
HAAH.

Knrouoei cnosa: 2iopuo, kykypyosa, npupooHuii (oH, x60poda, WKIOHUK, CIIUKICMb, VPAXCEHICMDb,
NOUKOOICYBAHICb
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