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Purpose of the research was to estimate the state of varietal resources and adaptive-and-productive potential of basil
plants. Methods. Field, laboratory, statistical and calculation-analytical. The field work included marking out of the ex-
perimental plot and field work. The laboratory method was used to analyze plants, assess the quality of the crop, and study
physical, chemical and microbiological properties of the soil. Statistical and analytical calculation methods were used to
calculate the results. Results. The varieties of ‘Temnyi Opal’, ‘MFI-2’, ‘Siaivo” and ‘Badioryi’ where the regression coefficient
was in the range of 0.57-0.78 can be included to the group of highly plastic varieties by the “commodity yield” feature ac-
cording to the results of research. The highest rate of breeding value by the “plant weight” trait was observed in the variety
of ‘Temnyi Opal’, Sc = 347.22. The group of highly plastic varieties on the basis of “plant weight” trait included the varie-
ties ‘Mister Barns’, ‘MFI-2’, ‘Rutan’, ‘Siaivo” and ‘Badioryi’, where the regression coefficient was in the range of 0.91-0.99.
The varieties ‘Temnyi Opal’, ‘Yerevanskyi’, Ametyst’ and ‘Lymonnyi Aromat’ were classified as intensive. The regression
coefficient of these varieties was in the range of 1.03-1.16. The analysis of the combination of high productivity, quantita-
tive characteristics of the crop structure with the level of ecological plasticity and stability indicates different ways of these
indicators formation in separate varieties. It was revealed that a high level of plasticity and yield stability did not guarantee a
similar result on some quantitative features of its structure. Conclusions. The degree of adaptability of basil varieties can also
be assessed by the value of the parameters of features variation. The obtained results will allow more objectively assessing the
adaptive-and-productive potential of varieties and qualitatively selecting initial forms for further breeding for adaptability.
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Introduction

The rate of consumption of spicy-aromatic
vegetables per year per person in Ukraine
should be 1.7 kg [1]. According to other data, in
the average annual norm of vegetable consump-
tion of 161 kg per capita, the share of spicy-
aromatic vegetables should be about 2.4 kg, in-
cluding about 1.0 kg in the off-season period
[2]. Other authors also support the consump-
tion rate of 1.7 kg per year, including 0.4 kg
from greenhouses [3]. At the advice of the
medical doctor, a person should consume 2 kg
of spicy-aromatic vegetables per year, of which
1.5 kg should be grown in open ground, and
0.5 kg in greenhouses [4].

In view of the prospects of using and the
efficiency of cultivation, basil (Ocimum basili-
cum L.) deserves special attention, although
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now its plantings are very few [5]. Cultivation
of the genus Ocimum L. is growing all over
the world due to its pharmaceutical and nut-
raceutical value, as well as easy adaptation to
different soil and climatic conditions [6].

An important feature of basils is their un-
pretentiousness to agro-climatic growing con-
ditions. However, basils in Ukraine occupy
insignificant areas. Usually they are grown by
amateurs and certain processing enterprises
[7]. In recent years, there has been a positive
trend towards an increase in the species and
varietal composition of basils to fill the mar-
ket with their own high-quality plant raw ma-
terials and products [8]. Extension of the exis-
ting assortment of basils is constrained by
insufficient knowledge of varietal diversity,
the biology of new and less common varieties,
and the lack of the required amount of seed
and planting material [9].

Therefore, the analysis of the prospects for
basil species growing, the study of their varie-
tal diversity is relevant and important both
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for the Right-Bank Forest-Steppe of Ukraine,
since this soil-climatic zone is one of the most
promising for growing aromatic plants, and
for Ukraine as a whole.

The aim of the research was a comprehen-
sive assessment of the state of varietal re-
sources and the potential of basils in the con-
ditions of the Right-Bank Forest-Steppe of
Ukraine.

Materials and methods

The research was conducted in 2019-2021
on the experimental field of Uman National
University of Horticulture. The relief of the
experimental field was flat with a slope in the
southern direction. The soil of the experimen-
tal plot is chernozem podzolic hard loam with
a well-developed humus horizon (about 3%).
The following varieties of basil were studied:
‘Badioryi’, ‘Temnyi Opal’, ‘Yerevanskyi’,
‘Ametyst’, ‘Mister Barns’, ‘Lymonnyi Aro-
mat’, ‘MFI-2’, ‘Rutan’, ‘Siaivo’. ‘Badioryi’
variety served as a control, as at the time of
the research it was the most tested and for the
longest time was in the State Register of Plant
Varieties Suitable for Distribution in Ukraine.
Varieties ‘Badioryi’, ‘Siaivo’ and ‘Rutan’ are
included in the Register of Plant Varieties of
Ukraine. The originator of ‘Badioryi’ variety
is «Nasko» agricultural company; «Maiaks»
Experimental Station of the Institute of Vege-
table and Melon Growing is the originator of
‘Rutan’ and ‘Siaivo’ varieties. Given biomet-
ric parameters of basil plants were studied:
plant height, leaf area, number of leaves,
number of first order tillers. A randomized
field experiment was conducted. The experi-
ment was performed in four repetitions. The
experimental plot measured 10 m2, with 67
basil plants on it. The cassette method of
growing seedlings was used with a cell size of
6 x 6 cm. Seedlings were planted with a spa-
cing of 50 x 30 cm. Morphological parameters
were measured in 40 marked plants, 10 plants
in repetition.

Statistical processing of results. Mathema-
tical processing was carried out by the method
of dispersion analysis. The coefficient of li-
near regression of the yield of a variety shows
its response to changing growing conditions.
The higher was the value of the coefficient
(bi), the better was the response of the variety.
In the case of bi < 1, the variety reacted poor-
ly to changing environmental conditions.
When bi = 1, there was a complete correspon-
dence between the change in the yield of the
variety in accordance with the change in gro-
wing conditions [10].
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The total homeostaticity of varieties (H )
was calculated according to the method of
V. V. Khangildin [11, 12].

The variation of the yield trait (H ) was
determined by the formula:

2
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Where

X — arithmetic mean value of the feature;
o — generalized standard deviation.
Breeding value of the variety:

v a Xlim
(S) = X x =t )
opt
X — arithmetic mean value of the feature;
X,,,, — arithmetic mean limited;
X, — arithmetic mean is optimal.
Multiplication coefficient (MC). In order to
avoid a linear artifact of the regression coef-
ficient, V. A. Dragavtsev introduced a new
parameter in 1981 — the multiplication coef-
ficient, which allows comparing the variabi-
lity of a trait [13]. The higher the numerical
value of this coefficient, the more the sign
changes:

_X, +bixyi
x

i
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Where:

x, — average value of the studied trait in
the i variety;

bi — coefficient of linear regression of the
i-variety;

yi — average value for all averages for all
varieties yi for each j point of the experiment.

Index of ecological plasticity (according to
the method of A. O. Gryaznov):

( YB, VB, @n)
~\eyvo, cyo, ™ Teyo
IEP = i 2 n

n )

YB,, VB,, YB, are the value of the trait in
the variety in different years of testing;

CYO,, CYO,, CYO, are the average value of
variety trait for each of the variants of the
experiment [14].

To determine the adaptive capacity, the va-
riety coefficient of adaptability (CA) was used.

The annual coefficient of adaptability (CA)
was calculated using the formula [15]:

CA = (X;) x 100 : X) : 100, (5)

where:

X,; — characteristic of a certain variety in
the year of testing; X — average varietal value
of the trait in a particular year.

The absolute average coefficient of adapta-
bility (CAA) was calculated for the variety by
the formula:
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CAA = (X,C) x 100 : X,) : 100 (6)

where:

X,C — average value of the variety trait over
the years of testing; X, — long-term average
varietal value of the trait.

Stress resistance and compensatory ability
of varieties were determined according to
A. A. Rossielle and S. Hemblin [16]:

SR = Ymin - Ymax (7)

CA = Yoin = Yoax (8)
2

where:

Y, ins Yoo — the minimum and maximum va-

lue of the variety trait.

The coefficient of variation is a relative
value that serves to characterize the disper-
sion (variability) of a trait. It is the ratio of
the standard deviation SD to the arithmetic
mean, expressed as a percentage:

o 5

e ()]

The coefficient of variation is used when it is
necessary to compare the variability of the fea-
tures of an object, expressed in different units
of measurement [17]. It has meaning exclusive-
ly for quantities measured in ratio scales:

CV < 10% - weak variation;

CV 11-25% — average;

CV > 25% - significant.

Statistical processing of the obtained results
was performed with the calculation of the
arithmetic mean (x) of the standard deviation
(SD), calculated using Microsoft Excel 2016.

Results and discussion

Such morphological features of basils as
plant height, leaf area and bush density not on-

ly have a direct impact on crop productivity,
but are also used in breeding to create varieties
suitable for mechanized harvesting (the higher
and denser the bush, the greater its suitability
for high-quality mechanized harvesting). For
some crops, including basils, a compact (com-
pressed) type of bush branching is preferable,
which facilitates inter-row cultivation [18].
Low-growing plants can be used in breeding to
create ornamental varieties and varieties in-
tended for growing in confined spaces. Medi-
um-sized and low-growing basil varieties also
have greater resistance to lodging, which can
be used in breeding for this trait [19].

The dynamics of growth and development of
basils (plant height, leaf area, number of
leaves and number of first order tillers) at
different stages is characterized by the data
presented in Table 1. According to the results
of the studies, plant height was the least vari-
able sign. All the studied varieties were charac-
terized by low variability of the trait; their
indicator was at the level of 3-9% . In general,
the intervarietal variation for this trait was
19%, indicating medium variability.

On the basis of the leaf area, the varieties
‘Ametyst’, ‘Yerevanskyi’ and ‘Temnyi Opal’
turned out to be slightly changing, which had
an indicator in the range of 6—10% . Varieties
‘Badioryi’, ‘Mister Barns’, ‘Lymonnyi Aro-
mat’, ‘MFI-2’, ‘Rutan’ and ‘Siaivo’ were mode-
rately changing, where the coefficient of varia-
tion was in the range of 11-24%.

In terms of the leaf number, differences were
noted between the varieties ‘Badioryi’, ‘Temnyi
Opal’, ‘Ametyst’ and ‘Siaivo’, which were wi-
thin 21-24%, what indicates the average varia-
bility of the trait. Varieties ‘Yerevanskyi’, ‘Mis-
ter Barns’, ‘Lymonnyi Aromat’, ‘MFI-2’ and
‘Rutan’ were characterized by strong variability

Table 1
Morphometric indicators of basil varieties and the degree of their variability
(mean for 2019-2021)
. Plant height, cm Leaf area, cm? Number of leaves, pcs. Numbgr of first order
Variety tillers, pcs.
x+Sd CV, % x+Sd CV, % x+Sd CV, % x+Sd CV, %
‘Badioryi’™ 58.2¢1.7| 3 17.78+2.0 | 12 |277.83+£58.3| 21 | 9.99+1.63 | 16
‘Temnyi Opal’ 59.4+1.6| 3 26.69+2.3 9 1301.81+73.2| 24 |10.66+0.95| 9
Yerevanskyi’ 46.6+2.5| 6 22.69+2.1 | 10 |231.19+69.4| 30 | 9.33x0.94 | 10
‘Ametyst’ 35.8+2.9| 8 20.40+1.2 6 |186.55+45.2| 24 | 6.71£1.00 | 15
‘Mister Barns’ 37.5+¢2.3| 6 14.47+2.2 | 16 |201.21+55.8| 27 | 6.66+0.94 | 14
‘Lymonnyi Aromat’ 36.3£3.2| 9 14.10+£2.7 | 19 |200.87+56.2| 28 | 6.66x0.94 | 14
‘MFI-2 39.0+1.8| 5 16.87+43.9 | 24 |220.86+63.7| 29 | 7.33+0.94 | 13
‘Rutan’ 44.5£3.6 | 8 25.06+2.7 | 11 |247.85+64.6| 26 | 8.00+1.63 | 20
‘Siaivo’ 53.0+2.3| 4 |22.43x2.95| 13 |258.84x62.8| 24 | 8.66+0.94 | 11
Xmed. 45.6 20.1 236.7 8.2
SD 8.80 4.27 36.03 1.43
CV, % 19 21 15 17
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(CV = 26—-30%). The most stable varieties ‘Tem-
nyi Opal’, ‘Ametyst’ and ‘Siaivo’, with the coef-
ficient of variation of 24% were among them.

According to the trait, the number of first
order tillers ‘Temnyi Opal’ and ‘Yerevanskyi’
varieties, with the indicator of 9 and 10%,
turned out to be slightly changing. Other va-
rieties were characterized by medium variabili-
ty and were at the level of 11-20%.

As a result of the analysis, the group of
highly plastic varieties included: ‘Mister
Barns’, ‘MFI-2’, ‘Rutan’, ‘Siaivo’ and ‘Badio-
ryi’, where the regression coefficient was in
the range of 0.91-0.99. Varieties ‘Temnyi
Opal’, ‘Yerevanskyi’, ‘Ametyst’ and ‘Lymon-
nyi Aromat’ were classified as intensive, their
regression coefficient was in the range of
1.03-1.16 (Table 2).

Table 2
Parameters of adaptability of basil varieties depending on plant weight
(mean for 2019-2021)

Variety Xmed. bi Hom Sc MC IEP SR CA
‘Badioryi’™ 303.4 | 0.95 |1206.11| 336.64 | 1.84 1.14 |-146.59| 320.14
‘Temnyi Opal’ 312.9 1.04 |1283.11| 347.22 | 1.89 1.17 |-159.20| 332.44
‘Yerevanskyi’ 243.8 1.06 | 778.83 | 270.52 | 2.17 0.90 |-160.70| 265.23
‘Ametyst’ 207.2 1.03 | 562.47 | 229.89 | 2.34 0.76 |-158.80| 226.31
‘Mister Barns’ 279.4 0.91 |1023.11| 310.05 | 1.87 1.05 |-141.66| 294.69
‘Lymonnyi Aromat” | 226.5 | 1.16 |672.12 | 251.30 | 2.38 0.82 |-177.71| 248.75
‘MFI-2’ 298.0 0.93 |1164.16| 330.73 | 1.83 1.12 | -145.61| 312.65
‘Rutan’ 263.4 | 0.99 |909.40 | 292.32 | 2.01 0.98 |-152.67| 281.21
‘Siaivo’ 282.7 0.93 |1047.62| 313.75| 1.88 1.06 |-149.65| 294.69

*Xmed. — mean value on the basis of plants;

bi — coefficient of linear regression of the

variety; Hom - general homeostaticity of the variety; SC - breeding value of the variety;
MC — multiplication coefficient; IEP - index of ecological plasticity; SR — stress resistance; CA —

compensatory ability of varieties.

Medium-plastic varieties were not revealed
during the research. Varieties ‘Temnyi Opal’
(Hom — 1283.11; Sc — 347.22), ‘MFI-2’ (Hom —
1164.16; Sc — 330.73), were characterized by
high homeostaticity (Hom) and breeding va-
lue (Sc); variety ‘Badioryi’ also had a high
homeostasis (Hom — 1206.11; Sc — 336.64).
The highest value of breeding value was noted
in variety ‘Temnyi Opal’ — 347.22, which was
significantly higher than the control and other
studied varieties. The coefficient of adaptive
capacity over the years of research in basil
cultivars varied slightly (Table 3).

Table 3
Coefficient of adaptability of basil varieties based
on plant weight (2019-2021)

Annual coefficient | Absolute coefficient
Variety of adaptability of adaptability

2019 | 2020 | 2021 (CAA)
‘Temnyi Opal’ 1.171.21|1.13 1.16
‘Yerevanskyi’ 0.86|0.89|0.95 0.91
‘Ametyst’ 0.72]0.70|0.84 0.77
‘Mister Barns’ 1.07/1.07 | 1.01 1.04
‘Lymonnyi Aromat’ |0.78|0.77|0.93 0.84
‘MFI-2' 1.15|1.15| 1.06 1.11
‘Rutan’ 0.9810.98|0.98 0.98
‘Siaivo’ 1.11]1.05|1.02 1.05
‘Badioryi’™* 1.16/1.18|1.08 1.13

So, on average, over the years of research,
the most adaptive varieties were ‘MFI-2’ (CAA
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= 1.11), ‘Badioryi’ (CAA = 1.13), ‘Temnyi
Opal’ (CAA = 1.16).

Varieties ‘Yerevanskyi’, ‘Mister Barns’,
‘Rutan’ and ‘Siaivo’ were characterized as
moderately adaptive and had an index in the
range of 0.91-1.05. Varieties ‘Ametyst’ and
‘Lymonnyi Aromat’ proved to be low adaptive
(CAA = 0.77-0.84).

As a result of statistical analysis, the group
of highly plastic varieties included: ‘Temnyi
Opal’, ‘MFI-2°, ‘Siaivo’ and ‘Badioryi’, where
the regression coefficient was in the range of
0.57-0.78. Intensive varieties include: ‘Yere-
vanskyi’, ‘Ametyst’, ‘Mister Barns’, ‘Lymon-
nyi Aromat’ and ‘Rutan’, where the regres-
sion coefficient was in the range of 1.07-1.54.
These varieties respond well to improved en-
vironmental conditions, so they are best used
in intensive growing technologies that provide
maximum early production. Medium-plastic
varieties were not identified during the re-
search (Table 4).

Varieties ‘Temnyi Opal’ (Hom — 96.23; Sc —
18.02), ‘MFI-2° (Hom — 83.67; Sc — 16.80)
were characterized by high homeostaticity
(Hom) and breeding value (Sc). Variety ‘Badio-
ryi’ also had a high homeostaticity (Hom —
89.55; Sc — 17.38). The highest value of breeding
value was noted in ‘Temnyi opal’ variety —
18.02, which was significantly higher than
the control and other studied varieties. On
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Table 4

Parameters of adaptability of basils depending on the variety
in terms of their marketable yield (mean for 2019-2021)

Variety Xmed. bi Hom Sc MC IEP SR CA
‘Badioryi’™ 15.3 | 0.57 |89.55|17.38| 1.49 | 1.18 | -2.27 | 15.43
‘Temnyi Opal’ 15.9 | 0.66 |96.23|18.02 | 1.54 | 1.22 |-2.55|16.08
‘Yerevanskyi’ 11.9 | 1.14 | 54.48 | 13.56 | 2.25 | 0.91 | -4.25|12.43
‘Ametyst’ 9.7 | 1.38 |36.07|11.03 | 2.85 | 0.74 |-5.07 | 10.34
‘Mister Barns’ 12.9 | 1.07 | 63.94|14.69 | 2.08 | 0.99 |-3.99|13.40
‘Lymonnyi Aromat’ | 10.7 | 1.54 | 43.44|12.11| 2.88 | 0.81 |-5.62 | 11.41
‘MFI-2’ 14.8 | 0.66 |83.67|16.80| 1.59 | 1.14 |-2.73|14.87
‘Rutan’ 12.4 | 1.19 | 58.51|14.05| 2.26 | 0.95 | -4.56 |12.78
‘Siaivo’ 13.8 | 0.78 | 72.50|15.64 | 1.74 | 1.06 |-2.96 | 14.08

average, over the years of research, the most
adaptive varieties were ‘MFI-2’ (CAA = 1.13),
‘Badioryi’ (KAA = 1.17), ‘Temnyi Opal’ (CAA =
1.22). Varieties ‘Yerevanskyi’, ‘Mister Barns’,
‘Rutan’ and ‘Siaivo’ were characterized as me-
dium adaptive and had an index in the range
of 0.92-1.06. Varieties ‘Ametyst’ and ‘Lymon-
nyi Aromat’ proved to be low adaptive (CAA =
0.74-0.82) (Table 5).

Table 5
Coefficient of adaptability of basil varieties
based on marketable yield (2019-2021)

Annual coefficient Absolute
Variety of adaptability coefficient of
2019 | 2020 | 2021 | adaptability (CAA)
‘Badioryi’™* 1.23|1.24|1.08 1.17
‘Temnyi Opal’ 1.26|1.28|1.13 1.22
Yerevanskyi’ 0.89|0.89 | 0.95 0.92
Ametyst’ 0.69 | 0.68 | 0.84 0.74
‘Mister Barns’ 0.9810.99|1.01 0.99
‘Lymonnyi Aromat’ | 0.75|0.75 | 0.93 0.82
‘MFI-2' 1.19 | 1.17 | 1.06 1.13
‘Rutan’ 0.9410.91/0.98 0.95
‘Siaivo’ 1.07 1 1.09| 1.02 1.06
Conclusions

The study of productivity, variability of
morphometric parameters, adaptive proper-
ties of basil varieties made it possible to
identify the best of them for the conditions
of the Right-Bank Forest-Steppe of Ukraine.
According to the results of the research, the
following varieties can be attributed to the
group of highly plastic ones on the basis of
«commercial yield» trait: ‘Temnyi Opal’,
‘MFI-2’, ‘Siaivo’ and ‘Badioryi’, for which
the regression coefficient was in the range
of 0.57-0,78. Varieties ‘MFI-2° (CAA =
1.11), ‘Badioryi’ (CAA = 1.13), ‘Temnyi
Opal’ (CAA = 1.16) turned out to be the
most adaptive based on the trait «plant
weight»; varieties ‘Badioryi’ (CAA = 1.17),
‘Temnyi Opal’ (CAA = 1.16), and ‘MFI-2’
(CAA =1.13) — according to the trait «com-

mercial yield». An analysis of the combinati-
on of high productivity, quantitative charac-
teristics of the crop structure with the level
of ecological plasticity and stability indi-
cates different ways of forming these indi-
cators in individual varieties. It was re-
vealed that a high level of plasticity and
yield stability does not give a similar result
in terms of individual quantitative charac-
teristics of its structure.
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Mera. OuiHtoBaHHsA CTaHy COPTOBMX PECYPCiBiafAanTUBHO-
NPOAYKTUBHOTO MOTEHLiaNy POCAMH BACWUJIbKIB CMpaBXHiX
(6a3uniky). Metoau. Monbosi, nabopaTopHi, CTaTUCTUYHI
i po3paxyHKOBO-aHaNiTMyHi. [lo NonboBUX Hanexanu pos-
OGuBKa [OCNiAHOT AiNsHKKM Ta nonboBi poboTu. Jlabopatop-
HUW METOJ, 3aCTOCOBYBA/MW A1 aHANi3y POC/IUH, OLiHIOBAHHS
AKOCTi BpOXalo, AOCHiAKeHHs (i3uyHuX, XiMidyHMX Ta
MikpoGionoriyHux BnactupocTeit rpyHTy. CTaTUCTUYHMM Ta
pO3paxyHKOBO-aHaNiTUYHUM METOJAMW OBuYMCIIOBaNM pe-
3ynbtatu. Pesynbtatv. 3a pesynbTaTaMu JOCNigKeHb A0
rpynu BMCOKOMNACTUYHWUX COPTiB 33 O3HAKOK «TOBApHa
BpOXKaiHicTby» Oyno BigHeceHo coptu ‘TemHuit onan’, ‘MOI-2',
‘CanBo’ Ta ‘bagbopuit’, fe KoediuieHT perpecii bys y Mexax
0,57-0,78. HailBuLLe 3HaYeHHs ceneKLiinHoi LiHHOoCTi 3a 03-
HAKOI «Maca poCchuH» Byno Bif3HauyeHo y copTy ‘TeMHuii
onan’,Sc=347,22. [lo rpyn1 BUCOKOMNIACTUYHUX COPTiB 3a 03-
HAKO «Maca pocnuH» Byno BifgHeceHo copTu ‘MicTep bapHc,
‘M®I-2’, ‘PyTaH’, ‘CaitBo’ Ta ‘bagbopuit’, ans akux KoedilieHT
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perpecii 6yB y Mexax 0,91-0,99. [lo iHTEHCMBHUX BigHecw
copTu ‘TemHuit onan’, ‘EpeBaHcbkuit’, ‘AMeTncT Ta “JIMMOHHMIA
apomar’. loka3HUK KoediuieHTy perpecii pas LuUX COPTiB
3HaxoauBcA y Mexax 1,03-1,16. AHani3 noegHaHHA BUCOKOT
NPOJYKTUBHOCTI, KiNbKiCHUX O3HAaK CTPYKTYpU BpOXalo 3
piBHEM eKONoriyHoi NaCcTUYHOCTI Ta cTabinbHOCTI CBiAYNUTD
npo pi3Hi wnaxu opMyBaHHA LUX MOKA3HUKIB OKpeMuX
COpTiB. BcTaHOB/EHO, WO BUCOKUI piBEHb MNACTUYHOCTI Ta
cTabinbHOCTi BPOXKANHOCTI He rapaHTye aHanoriyHoro pe-
3y/IbTaTy 33 OKPEMUMM KiJIbKICHUMKU O3HAKaMU MOro CTPYK-
Typu. BuUCHOBKM. 3a BennuyuHO mapameTpiB BapitoBaHHs
03HaK MOXHa OLiHIOBAaTU CTYNiHb afanTUBHOCTI COPTiB
BacUIbKiB cnpaBkHix. OTpUMaHi pe3ynstatu A03BONATH
06'€KTUBHO OLiHUTM aAfANTUBHO-MNPOAYKTUBHMWI NOTeHLian
COpTiB Ta sKicHO npoBecTu pJobip BuxigHux dopm Ans
nojanbLoi cenekuii Ha afanTUBHICTb.

Knroyosi cnosa: adanmusHa 30amHicms,; cmabinbHicme,
naacmu4Hicms; MOpOMempuUYHi NOKA3HUKU,; YPOXKALHICMb.
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