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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; «Maiak» 
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 × 6 cm. Seedlings were planted with a spa-
cing of 50 × 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]. 

The total homeostaticity of varieties (H
om

) 
was calculated according to the method of 
V. V. Khangildin [11, 12]. 

The variation of the yield trait (H
om

) was 
determined by the formula: 

    X2

Íom =  
__,  (1)

      σ

Where
X – arithmetic mean value of the feature; 
σ –  generalized standard deviation. 
Breeding value of the variety: 
           Xlim(Sc) = X × __ (2)
           Xopt

X – arithmetic mean value of the feature; 
Xlim – arithmetic mean limited; 
Xopt – 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
i 
+

 
bi × yiMC =   (3)

              xi

Where:

 xi
 – 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): 
         (  ÓÂ1     ÓÂ2 +
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 are the value of the trait in 

the variety in different years of testing; 
ÑÓÎ

1
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2
, ÑÓÎ

n
 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 = (Xij) × 100 : X) : 100, (5) 
where:
Xij – 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 = (Õ³Ñ) × 100 : Õb) : 100  (6)
where: 
Õ³Ñ – average value of the variety trait over 

the years of testing; Õb – long-term average 
varietal value of the trait. 

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

SR = Y
min

 – Y
max

 (7)
        Ymin – YmaxCA =  (8)
         2

where: 
Ymin, Ymax – 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: 

        SD
CV =  (9)
         X

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 vari a-
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-
bi lity 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)

Variety 
Plant height, cm Leaf area, cm2 Number of leaves, pcs. Number of first order 

tillers, pcs.
õ±Sd CV, % õ±Sd CV, % õ±Sd CV, % õ±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 9 301.81±73.2 24 10.66±0.95 9
‘Yerevanskyi’ 46.6±2.5 6 22.69±2.1 10 231.19±69.4 30 9.33±0.94 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 6.66±0.94 14
‘MFI-2’ 39.0±1.8 5 16.87±3.9 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 22.43±2.95 13 258.84±62.8 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. b³ 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; b³ – 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 
du ring 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 
homeosta sis (Hom – 1206.11; Sc – 336.64). 
The highest value of breeding value was noted 
in variety ‘Temnyi Opal’ – 347.22, which was 
sig nificantly 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)

Variety 
Annual coefficient 

of adaptability 
Absolute coefficient 

of adaptability 
(CAA)2019 2020 2021

‘Temnyi Opal’ 1.17 1.21 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’ 0.98 0.98 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 

= 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 
(CÀÀ = 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 bree ding 
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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ave rage, over the years of research, the most 
adaptive varieties were ‘MFI-2’ (CÀÀ = 1.13), 
‘Badioryi’ (ÊÀÀ = 1.17), ‘Temnyi Opal’ (CÀÀ = 
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 (CÀÀ = 
0.74–0.82) (Table 5).

Table 5
Coefficient of adaptability of basil varieties 

based on marketable yield (2019–2021)

Variety
Annual coefficient 

of adaptability
Absolute 

coefficient of 
adaptability (CAA)2019 2020 2021

‘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’ 0.98 0.99 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’ 0.94 0.91 0.98 0.95
‘Siaivo’ 1.07 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’ (CÀÀ = 1.17), 
‘Temnyi Opal’ (CÀÀ = 1.16), and ‘MFI-2’ 
(CÀÀ = 1.13) – according to the trait «com-

Table 4
Parameters of adaptability of basils depending on the variety 

in terms of their marketable yield (mean for 2019–2021)
Variety Xmed. b³ 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

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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Ìåòà. Îö³íþâàííÿ ñòàíó ñîðòîâèõ ðåñóðñ³â ³ àäàïòèâíî-
ïðîäóêòèâíîãî ïîòåíö³àëó ðîñëèí âàñèëüê³â ñïðàâæí³õ 
(áàçèë³êó). Ìåòîäè. Ïîëüîâ³, ëàáîðàòîðí³, ñòàòèñòè÷í³ 
³ ðîçðàõóíêîâî-àíàë³òè÷í³. Äî ïîëüîâèõ íàëåæàëè ðîç-
áèâêà äîñë³äíî¿ ä³ëÿíêè òà ïîëüîâ³ ðîáîòè. Ëàáîðàòîð-
íèé ìåòîä çàñòîñîâóâàëè äëÿ àíàë³çó ðîñëèí, îö³íþâàííÿ 
ÿêîñò³ âðîæàþ, äîñë³äæåííÿ ô³çè÷íèõ, õ³ì³÷íèõ òà 
ì³êðîá³îëîã³÷íèõ âëàñòèâîñòåé ´ðóíòó. Ñòàòèñòè÷íèì òà 
ðîçðàõóíêîâî-àíàë³òè÷íèì ìåòîäàìè îá÷èñëþâàëè ðå-
çóëüòàòè. Ðåçóëüòàòè. Çà ðåçóëüòàòàìè äîñë³äæåíü äî 
ãðóïè âèñîêîïëàñòè÷íèõ ñîðò³â çà îçíàêîþ «òîâàðíà 
âðîæàéí³ñòü» áóëî â³äíåñåíî ñîðòè ‘Òåìíèé îïàë’, ‘ÌÔ²-2’, 
‘Ñÿéâî’ òà ‘Áàäüîðèé’, äå êîåô³ö³ºíò ðåãðåñ³¿ áóâ ó ìåæàõ 
0,57–0,78. Íàéâèùå çíà÷åííÿ ñåëåêö³éíî¿ ö³ííîñò³ çà îç-
íàêîþ «ìàñà ðîñëèí» áóëî â³äçíà÷åíî ó ñîðòó ‘Òåìíèé 
îïàë’, Sc = 347,22. Äî ãðóïè âèñîêîïëàñòè÷íèõ ñîðò³â çà îç-
íàêîþ «ìàñà ðîñëèí» áóëî â³äíåñåíî ñîðòè ‘Ì³ñòåð Áàðíñ’, 
‘ÌÔ²-2’, ‘Ðóòàí’, ‘Ñÿéâî’ òà ‘Áàäüîðèé’, äëÿ ÿêèõ êîåô³ö³ºíò 

ðåãðåñ³¿ áóâ ó ìåæàõ 0,91–0,99. Äî ³íòåíñèâíèõ â³äíåñëè 
ñîðòè ‘Òåìíèé îïàë’, ‘ªðåâàíñüêèé’, ‘Àìåòèñò’ òà ‘Ëèìîííèé 
àðîìàò’. Ïîêàçíèê êîåô³ö³ºíòó ðåãðåñ³¿ äëÿ öèõ ñîðò³â 
çíàõîäèâñÿ ó ìåæàõ 1,03–1,16. Àíàë³ç ïîºäíàííÿ âèñîêî¿ 
ïðîäóêòèâíîñò³, ê³ëüê³ñíèõ îçíàê ñòðóêòóðè âðîæàþ ç 
ð³âíåì åêîëîã³÷íî¿ ïëàñòè÷íîñò³ òà ñòàá³ëüíîñò³ ñâ³ä÷èòü 
ïðî ð³çí³ øëÿõè ôîðìóâàííÿ öèõ ïîêàçíèê³â îêðåìèõ 
ñîðò³â. Âñòàíîâëåíî, ùî âèñîêèé ð³âåíü ïëàñòè÷íîñò³ òà 
ñòàá³ëüíîñò³ âðîæàéíîñò³ íå ãàðàíòóº àíàëîã³÷íîãî ðå-
çóëüòàòó çà îêðåìèìè ê³ëüê³ñíèìè îçíàêàìè éîãî ñòðóê-
òóðè. Âèñíîâêè. Çà âåëè÷èíîþ ïàðàìåòð³â âàð³þâàííÿ 
îçíàê ìîæíà îö³íþâàòè ñòóï³íü àäàïòèâíîñò³ ñîðò³â 
âàñèëüê³â ñïðàâæí³õ. Îòðèìàí³ ðåçóëüòàòè äîçâîëÿòü 
îá’ºêòèâíî îö³íèòè àäàïòèâíî-ïðîäóêòèâíèé ïîòåíö³àë 
ñîðò³â òà ÿê³ñíî ïðîâåñòè äîá³ð âèõ³äíèõ ôîðì äëÿ 
ïîäàëüøî¿ ñåëåêö³¿ íà àäàïòèâí³ñòü.
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