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Abstract

Six new cultivars of Petunia x hybrida Grandiflora (‘ Aphrodita White’, ‘Success Salmon
Morn’, ‘Dreams Red Picotee’, ‘Hulahoop Blue’, ‘Limbo Blue’, ‘Falcon Burgundy’)
were studied in urbanized areas in the Arctic zone (the city of Polyarnye Zori, the Polar-
Alpine Botanical Garden-Institute in Kirovsk). Phenological analysis showed that the
flowering duration of the cultivars was almost the same, 90-100 days, except for
‘Success Salmon Morn’ (74 days) and ‘Dreams Red Picotee’ (104 days). Biometrical
analysis showed that the maximum diameter of flowers was found in Cv. ‘Hulahoop
Blue’, and the minimum was typical for Cv. ‘Falcon Burgundy’. In general, varieties
with a flower diameter of 6—8 cm predominated. The number of flowers per plant was
low in ‘Falcon Burgundy’ (1-3) and high in ‘Limbo Blue’ (12—16). For other varieties,
this indicator varied from 4 to 10. Among the features of agricultural technology, the
mandatory three to four weeks of hardening and regular application of fertilizers were
highlighted both at the stage of seedlings and adult plants. For the ‘Falcon Burgundy’
cultivar, thickened planting was recommended. The study found that these six new
varieties are promising for landscaping cities in the Arctic zone since they showes
sufficient level of resistace to the conditions of the region.
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Introduction

Decorative and floral design helps to colourful natural components and gives
increase the comfort of the human living them a picturesque and expressive atmos-
environment, saturates urban areas with phere (Poje et al. 2013, Clay and Daniel
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2000, Kravanja 2006). Annual flowering
plants are indispensable in landscaping, as
they serve as a tool for correcting the col-
our scheme of a city against a backdrop of
inexpressive residential buildings, create
colour accents, highlight and transform
tree and shrub compositions and improve
the visual perception of objects (Todorova
et al. 2004, Datta and Gupta 2022). The
use of annual flowers in landscaping is
of particular relevance in Arctic cities with
a long, featureless winter period (Sviat-
kovskaya et al. 2023).

The scale of industrially developed Arc-
tic territories and the low resistance of
landscapes to anthropogenic loads leads to
the need to establish a balance between the
negative impact of the city and the natural
environment. Urban environmental condi-
tions can lead to changes in the ecologi-
cal and physiological parameters of annual
flowering plants and, accordingly, a de-
crease in their decorative qualities (Yagda-
rova 2013, Din Muhammad et al. 2024).
However, there are ornamental plants that
have exhibited a high capacity to tolerate
and accumulate heavy metals and organic
contaminants and can therefore remedy
contaminated soils while simultaneously
beautifying the environment. Such plants
tend to accumulate pollutants in their
nonfood biomasses, which is a significant
boost to their economic and ecological val-
ue (Liu et al. 2018, Li et al. 2021).

One of the most ornamental crops a-
mong annuals is the luxurious and showy
petunia flower, and for many years it has
remained a commercially important orna-
mental crop and promising for the devel-
opment of new varieties (Farooq et al.
2021). Petunia x hybrida (Hook.) Vilm. is
a perennial plant of South American ori-
gin, obtained from crossing two wild spe-
cies (Petunia axillaris (Lam.) Britton,
Sterns & Poggenb and Petunia integrifolia
(Hook.) Schinz & Thell). This plant is
perennial in warm regions and cultivated
as an annual in moderate and cold regions
(Ando et al. 2005).
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A special place is occupied by Petunia
x hybrida Grandiflora, which have large,
showy flowers that come in a variety of
colors, including pink, purple, white, and
red. They are great for adding color to gar-
dens and beddins (Gabibova and Mamilov
2014). Currently, there are many varieties
and hybrids of petunias, which are widely
used in landscape design (Oyama-Okubo
et al. 2018, Guo and Warner 2020). Mod-
ern variety series based on crossing se-
lected parent pairs are distinguished by
their compactness, uniform habit, resis-
tance to unfavorable environmental condi-
tions and diseases, continue to bloom un-
til a frost (Kudryavets and Petrenko 2014,
Baranova and Salomatin 2015, Kozlova
2019, Sokolova 2019).

When growing ornamental plants in a
limited amount of root nutrition, the com-
position of the soil mixture is of great im-
portance (Chulkova 2021). Petunia is de-
manding on the substrate and prefers loose,
permeable and nutritious soil mixtures,
while it can tolerate a temporary lack of
moisture, but suffers from waterlogging
(Kolesnikova 2004, Kozlova et al. 2023,
Sahu et al. 2023).

The flowering of petunias is influenced
by factors such as temperature, light, day
length and sufficiency of nutrients. In-
creasing temperature, day length and light
significantly accelerates flowering. Petu-
nias are long-day plants and need short
nights to flower (Haliapas et al. 2008).
When day length increases, petunias re-
quire fewer days to grow. The optimal
temperature conditions for flowering are
around 20°C, and flowering decreases in
extreme heat (Reshtia 2023).

In the Murmansk region, Petunia X
hybrida Grandiflora is used as an annual
plant. Regional research on it was first car-
ried out by Polar Experimental Station of
All-Union Institute of Plants in 1930. The
Polar-Alpine Botanical Garden-Institute
(PABGI) was an institution responsible for
the research. In 1941, this species was in-
cluded in the landscaping assortment for
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the cities of the Far North (Avrorin 1941).
Because the Murmansk region is a highly
urbanized region of the Russian Arctic
with a long-functioning industrial complex,
the improvement of northern cities is an
environmental priority for the sustainable
development of the region (Antipov 2022).
Recently, intensive breeding work has led

Material and Methods
Samples description

In 2023, we tested six new Petunia x
hybrida Grandiflora cultivars (‘Aphrodita
White’, ‘Success Salmon Morn’, ‘Dreams
Red Picotee’, ‘Hulahoop Blue’, ‘Limbo
Blue’, ‘Falcon Burgundy’). Seeds of the
cultivars were obtained from seed compa-
nies — global leaders in seed breeding and
producer of seed-raised flowers (Table 1)
through the mediation of the Russian com-
pany SevZapAgro (St. Petersburg).

The life cycle of plants began with
seedlings grown in the PABGI green-
houses, with appropriate temperature:
+20°C (night) and +25°C (day). In April,
the greenhouses were illuminated with
mercury-vapor lamps (55 Lm W' per
6 m?) from 03:00 to 9:00 a.m. and from
3:00 to 9:00 p.m. The main period for
sowing seeds in the polar region is mid-
March.

The boxes (size: 15 x 20 x 5 cm) were
filled with fertile soil substrate (peat com-
posttsand 2:1), and then the seeds were
sown. At the stage of formation of cotyle-
don leaves, the seedlings were planted in
new boxes (size: 40 x 50 x 6 cm) with a
distance of 3 x 3 cm between plants. Pinch-

to the development of a huge number of
Petunia *x hybrida Grandiflora varieties
have been developed and now decorate the
cities of the south and central zones. The
goal of our work is to test new varieties of
this group of plants and select the cultivars
which are most resistant to the harsh cli-
matic conditions of the Arctic region.

ing was carried out over the five or six
formed leaves, which contributed to better
tillering. During the period, they were in
the greenhouse, the seedlings were fed
three times with the mineral fertilizer
«Zdraven Turbo for Seedlings» (macroele-
ments nitrogen (N) 13%, phosphorus (P)
6%, potassium (K) 26%, magnesium 2.5%,
sodium humate 2%; trace elements boron
0.03%, manganese 0.04%, zinc 0.02%,
copper 0.02%, molybdenum 0.005%) and
for the development of the root system
was applied twice the growth stimulator
“Kornevin” (phytohormone — indolylbu-
tyric acid in concentration 5 g-kg™).

From the day of sowing (day 0) until
planting in the open ground (96 day), the
plants were regularly monitored (dates of
germination, picking, pinching, morpho-
metric indicators). From the beginning
of June, seedlings were hardened for
3 weeks. Table 1 shows the characteris-
tics of varieties from seed manufacturers
(h — plant height; d — flower diameter); the
color and shape of the flowers are from
seedlings grown in the region.
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Cultivar Plant height (cm) /
(Seed company) Flower Diameter (cm)
. , 15
Success Salmon Morn 310
Benary (Germany)
‘Dreams Red Picotee’ 25-35
PanAmerican Seed (USA) 8-10
‘Falcon Burgundy’ 25
Sakata Group (Japan) 8-10
‘Aphrodita White’ 35-40
Cerny (Czech Republic) 7-9
‘Hulahoop Blue’ 30
Sakata Group (Japan) 7.5-8.0
‘Limbo Blue’ 20
Sakata Group (Japan) 9-12

Table 1. Description of cultivars.
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Site characteristics

Experimental flower beds were created
in urbanized areas of the Murmansk region
with different climatic features: in the cen-
tral part of the city of Polyarnye Zori and
in the PABGI (conditionally classified as
an urbanized area because it is located
10 km from the city of Kirovsk and is
influenced by urban infrastructure and in-
dustrial enterprises for the extraction of
apatite—nepheline ores), Fig. 1. The experi-
ment was laid out in a completely ran-
domized design with 100 pieces and three
replications at the end of June 2023.

Natural regional soils are characterized
by low nutritional status and high acidity
(Pereverzev 2004) and are therefore un-
suitable for growing annual crops. Besides
local soils around Kirovsk are contami-
nated by the mining and metal industries,
including toxic metals (Slipenchuk et al.

2019). Therefore, the same soil composed
of peat compost and sand in a ratio of 2:1
with the addition of mineral fertilizer
NPK 16:16:16, 50 g'm™ was used for flow-
er beds in both locations. After planting,
NPK 16:16:16, 30 g'm™, was added every
2 weeks until August 15. Throughout the
season, flower beds were cared for, includ-
ing watering during dry periods and re-
moving faded parts.

Before planting the plants, an agro-
chemical analysis of experimental sub-
strates was carried out, in which acidity
(by the potentiometric method), the con-
tent of nitrate (disulfophenol method), and
ammonium (with Nessler’s reagent) nitro-
gen exchange forms of phosphorus (by the
Kirsanov method) and potassium (by the
flame photometric method) were deter-
mined (Arinushkina 1970).

X PABGI

~ Polyarnye Zori

Murmansk
region

o

\\

67°39'2.4" 33°40'0.6"

67°22'5.2" 32°29'53.1"

Fig. 1. Location and view of observation plots.
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Climate of experimental sites

Polyarnye Zori is a town located in
southern part of Kola Peninsula, beyond
the Arctic Circle. The climate of Polyarnye
Zori is continental, temperate cold and
humid (Kottek et al. 2006). The average
monthly air temperature in the summer-
autumn period (June-September) ranges
from +7.7°C (September) to +14.7°C (in
July) and its average annual rainfall is
676 mm!'! Polar day is from May 31
to July 13. The city belongs to the small
towns of the Murmansk region with a pop-
ulation of about 14 thousand people. The
main industry is electric power.

PABGI is located in the mountain belt
of the Khibiny Mountains, 10 km north of
the city of Kirovsk and is characterized
by more severe climatic conditions. This is

Data collection and data analyses

During the period of plant growth in
open ground (20.06.-30.09.2023), pheno-
logical observations were carried out
weekly according to standard methods, and
biometric indicators (number of flowers,
flower diameter, plant height) were deter-

the northernmost botanical garden in Rus-
sia, one of the three gardens in the world
beyond the Arctic Circle. A feature of the
climatic conditions of this area is the rela-
tively short growing season (90-115 days),
(Semko 1972). The average monthly air
temperature in the summer-autumn period
varies from +5.6°C (September) to+12.7°C
(July) and its average annual rainfall is
738 mm!'!. During the growing season of
plants, late spring and early autumn frosts
are likely (Semko 1972). From May 26 to
July 18 there is a polar day at the Khibiny
latitude. The territory of the Garden be-
longs to specially protected natural areas
of federal significance (Davydov et al.
2021).

mined three times per season (Beideman
1974). During the period of mass flower-
ing, the decorative qualities of the plants
were assessed using Kozlova’s method
(Kozlova 2016), Table 2.

Sign Point Significance Nun‘lber of

factor points *
Bush compactness 1-5 3 3-15
Shoot strength 1-5 3 3-15
Sheet resistance to 1-5 2 2-10
Flower color resistance 1-5 2 2-10
Flower diameter 1-5 3 3-15
Waviness of the edge 1-5 2 2-10
Rain resistance 1-5 2 2-10
Foliage 1-5 1 1-5
Damage to flowers 1-5 2 2-10
Total 20-100

Table 2. Card of the decorative value of Petunia x hybrida Grandiflora cultivars.
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At the end of the season (late Septem-
ber through early October), plants were se-
lected from each site to study the develop-
ment of root systems. Each experimental
plant was dug up and the roots were
washed with warm water. As a result of
pinching, the main root of Petunia is poor-

Statistical analysis

Mathematical processing of the results
was done using standard software pack-
ages for statistical calculations (Microsoft
Office Excel 2016). The correlation coeffi-

Results
Climatic factors affecting flowering

Average ten-day air temperature in
Polyarnye Zori during summer/autumn
2023 varied from +10.6°C (September) to
+14.5°C (August), which is below the op-
timal value (Fig. 2). The amount of pre-
cipitation for the season was estimated at
468 mm".

In the PABGI, an even lower range of

PABGI

B Min O Max  ==@==)Mean

Temperature, C°

m I o 1m I o I I o Im

June Tuly August

Decades

September

ly developed; adventitious roots receive
the main development, thus forming a fi-
brous root system. After removing soil par-
ticles, the maximum length of the roots
was measured per individual plant and the
degree of their branching was assessed.

cient (r) was calculated by the square meth-
od (Pearson's method) for the significance
level of 0.05.

temperatures was recorded over this peri-
od: from +9.7°C (September) to +13.4°C
(August), typical autumn frosts (below
0°C) were not observed in September
2023. Precipitation amounted to 491 mm!?).
A feature of the weather conditions 2023
observed plots was a warm September

compared to the long-term average.

Polyarnye Zori
30

25

20

i I o I 1 o m I o I

June July August September

Decades

Fig. 2. Weather conditions for the growing season 2023.

A specific feature of the territories lo-
cated beyond the Arctic Circle is the pres-
ence of a polar day, when the sun does not
set below the horizon and the dark period

of the day does not occur. The duration of
the polar day in the PABGI is 10 days long-
er than in Polyarnye Zori.
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The basis for the growth and develop-
ment of annual crops is a fertile soil sub-
strate. The flower beds examined in this
study all had the following composition

Flowering duration

The Petunia x hybrida Grandiflora cul-
tivars flowering began in the greenhouse
and was divided into two periods: mid-
June (‘Aphrodita White’, ‘Success Salmon
Morn’, ‘Dreams Red Picotee’) and late
June (‘Hulahoop Blue’, ‘Limbo Blue’,
‘Falcon Burgundy’). The flowering dura-
tion of the varieties was almost the same
at 90-100 days, except for ‘Success
Salmon Morn’ at 74 days and ‘Dreams
Red Picotee’ at 104 days. Both of the latter
varieties began flowering first, but ‘Suc-
cess Salmon Morn’ finished on August 30

Number of flower per individual

At the first significant cold snap, Pefu-
nia hybrida stopped flowering. Tests have
demonstrated that this indicator at both
locations was minimal for ‘Falcon Bur-
gundy’ (1-3) and maximal for ‘Limbo
Blue’ (12-16), Fig. 3. Such a spread in the

17 17

15 15
13 13

11

9
7 7
:
5
T

PABGI 1

number of flowers, pe.
w

(mg 100g"): ammonium nitrogen — 5.28,
nitrate nitrogen — 4.37 mg, phosphate con-
tent P,Os — 90.81, K,O — 17.13. The acid-
ity was 6.3.

and ‘Dreams Red Picotee’ only at the end
of September. The flowering duration indi-
cator indicated the successful adaptation of
most of the studied varieties, since the
growing season in the polar region varies
from 90 to 115 days. The seed setting
phase was observed in all varieties, but
only ‘Dreams Red Picotee’, ’Aphrodita
White’ and ‘Hulahoop Blue’ formed full
seeds. The date of death of the above-
ground part of the studied petunia varieties
was the end of September.

parameter is quite acceptable, since the
abundance of flowering is largely deter-
mined by the characteristics of the variety.
In other varieties, the number of flowers
varied in range (4—10).

==

@g!|

[[] Aphrodita White

O Suecess Salmon Morn
W Falcon Burgundy

B Dreams Red Picotee
W Hulahoop Blue

[ Limbo Blue

Polyarnye Zori

Fig. 3. Number of flowers of Petunia x hybrida Grandiflora cultivars.
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Flower diameter

The minimum average value of flower
diameter (7 cm in Polyarnye Zori and
6.3 cm in the PABGI) was found in the
variety ‘Falcon Burgundy’, while the high-
est values were found in the wvariety
‘Hulahoop Blue’ (9.1. cm on both sites).
In general, cultivars with flower diameters
of 6-8 cm predominated. In the city of
Polyarnye Zori, ‘Aphrodita White’, ‘Limbo
Blue’ and ‘Dreams Red Picotee’ corre-

10
B
X
I 8
X I %
6 6

PABGI

=)
<

flower diameter, cm
~

sponded to the declared indicators of
the varieties of seed companies (Table 1,
Fig. 4). In the PABG]I, this indicator was
slightly lower for these varieties. In ur-
banized areas, the varietal parameters of
‘Falcon Burgundy’ and ‘Success Salmon
Morn’ were slightly inferior, and only the
variety ‘Hulahoop Blue’ stood out for its
large flower diameter.

w

[[] Aphrodita White
[ Success Salmon Morn

W Falcon Burgundy

EII

Polyarnye Zori

W Dreams Red Picotee
W Hulahoop Blue

[ Limbo Blue

Fig. 4. Flower diameter of Petunia X hybrida Grandiflora cultivars.

Plant height

Plant height was quite constant in the
variety ‘Hulahoop Blue’ in both loca-
tions (24-26 — Polyarnye Zori; 23-25 cm —
PABGI). The most variable in the PABGI
was in the varieties ‘Dreams Red Picotee’
and ‘Aphrodita White’; in Polyarnye Zori,
the indicator varied most in ‘Limbo Blue’

50 50

45 45

40 0
35 T 35
30 . 30
R
20

bd §
15

15
10 PABGI 7

height plant, cm

and ‘Aphrodita White’ (Fig. 5). The rea-
son for this may be a lack of heat, in ad-
dition to the individual characteristics of
the plants. Size dissimilarity did not sig-
nificantly affect the decorative qualities
of plants, since the predominant number of
specimens had the same height.

[[] Aphrodita White

[0 Success Salmon Morn
W Falcon Burgundy

B Dreams Red Picotee
W Hulahoop Blue

[ Limbo Biue

S
g @

Polyarnye Zori

Fig. 5. Height of Petunia % hybrida Grandiflora cultivars.
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Root biomass

Fibrous root system of the species
showed numerous lateral and adventitious
roots of the same thickness, which helps to
better strengthen the plant in the soil and
improve its nutrition. Analysis of the root
system (root length, branching) showed
heterogeneity of development. The most
developed root system was found in
’Dreams Red Picotee’, *Aphrodita White’,

’Falcon Burgundy’ with a root length of
15-19 cm in Polyarnye Zori and 13—18 cm
in the PABGI, Table 3. Other varieties
were characterized by a less developed
root system (7-8 cm). A weak inverse re-
lationship was revealed between the num-
ber of flowers in an individual plant
and the development of its root system
(r=-0.59... -0.62).

Cultivar PABGI Polyarnye Zori
Dreams Red Picotee 15.78+0.71 15.2840.84
Falcon Burgundy 14.84+1.06 15.33+0.85
Aphrodita White 14.82+1.22 14.70+0.82
Hulahoop Blue 8.02+1.07 8.61+0.72
Limbo Blue 8.31+0.70 8.48+0.63
Success Salmon Morn | 7.74+0.70 8.14+0.43

Table 3. Root length of Petunia % hybrida Grandiflora cultivars. Note: The maximum values are

shown in bold; minimum - in italics.
Discussion

Among the studied varieties, the shoots
that were the most resistant to negative
environmental factors, both in the city of
Polyarnye Zori and in the PABGI, were
the low-growing varieties ‘Limbo Blue’
and ‘Success Salmon Morn’. In these va-
rieties, no breakage or lodging of plants
were observed during periods of rain and
strong wind. The resistance of the ‘Limbo
Blue’ variety to unfavourable factors has
been shown in a number of other works
(e.g., Lebedeva et al. 2019, Mukhina et al.
2022). High grades were more difficult to
tolerate bad weather, during which peri-
ods, there was a slight decrease in decora-
tive effect.

The intensity of solar radiation in the
Arctic zone is lower than in the southern
regions, thus all varieties received a high
score sheet resistance to fading. In most
cultivars, flower burning was also not de-
tected. A slight decrease in colour satura-
tion was noted in the variety ‘Limbo Blue’
(Table 4, Table 5).
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In the city of Polyarnye Zori, all varie-
ties except ‘Falcon Burgundy’ were rated
with the maximum score based on flow-
er diameter. In the PABGI, the varieties
‘Falcon Burgundy’ and ‘Aphrodita White’
received lower points compared to the
others. Microclimatic conditions, mainly
lower air temperature, became a likely ex-
planation for the lower value of the diam-
eter of flowers in the ‘Aphrodita White’
variety in PABGI. The level of illumina-
tion could have a significant impact, since
in the PABGI flowerbeds are to some
extent shaded by the Khibiny mountains,
whereas in the Polyarnye Zori they are lo-
cated in open areas and are fully illumi-
nated during the polar day in sunny time.

The waviness of the edge of a flower is
another significant indicator of decorative-
ness. Three varieties received the high-
est scores for this criterion at both sites:
‘Aphrodita White’, ‘Falcon Burgundy’ and
‘Hulahoop Blue’.
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Cultivar | Aphrodita Dreams | g 1con Hulahoop | Limbo Success

Sign White Red Burgundy | Blue Blue Salmon
Picotee Morn

Bush compactness 15 15 15 15 15 15
Shoot strength 12 12 12 12 15 15
Shget resistance to 10 10 10 10 10 10
fading
Flower color = 10 10 10 10 8 10
resistance to fading
Flower diameter 15 15 12 15 15 15
Waviness of the edge 10 6 10 10 6 8
Rain resistance 6 8 8 8 10 10
Foliage
Damage to flowers 8 8
Total, points 90 89 90 93 92 95

Table 4. Card of the decorative value of Petunia % hybrida Grandiflora cultivars in the city of

Polyarnye Zori.
Cultivar | Aphrodita Dreams | ¢, con Hulahoop | Limbo Success
Sign White Red Burgundy Blue Blue Salmon
Picotee Morn
Bush compactness 15 15 15 15 15 15
Shoot strength 12 12 12 12 15 15
Shget resistance to 10 10 10 10 10 10
fading
Flower color 10 10 10 10 8 10
resistance to fading
Flower diameter 12 15 12 15 15 14
Waviness of the edge 10 6 10 10 6 8
Rain resistance 6 8 8 8 10 10
Foliage 4 4 4 4
Damage to flowers 8 8 8 8 8 8
Total, points 87 88 89 92 91 94

Table 5. Card of the decorative value of Petunia x hybrida Grandiflora cultivars in the PABGIL

The lowest scores went to the cultivars

‘Dreams Red Picotee’ and ‘Limbo Blue’.
The cultivars ‘Success Salmon Morn’

and ‘Limbo Blue’ showed high resistance

to rain due to their strong stems. The re-
maining varieties laid down during the rain
and returned to their previous positions
within several hours after the rain ended;
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as a result, they were rated 1-2 points low-
er.

The leafiness of the plants in four vari-
eties (‘Dreams Red Picotee’, ‘Hulahoop
Blue’, ‘Falcon Burgundy’ and ‘Limbo
Blue’) in Polyarnye Zori was higher than
in the PABGI, which is associated with
warmer weather conditions. The damage
to flowers of all varieties is rated equally
as slightly above average (about 30%).
One of the unfavourable factors in the re-
gion is strong wind, which can reach high
speeds in summer.

The root system determines the normal
growth of plants; its more powerful devel-
opment contributes to an increase in the
area of plant nutrition. Perhaps, in order
to improve the condition of three varieties
(‘Aphrodita White’, ‘Falcon Burgundy’,
‘Dreams Red Picotee’), their development
strategy was a more developed root sys-
tem, while the varieties ‘Hulahoop Blue',
‘Success Salmon Morn’, ‘Limbo Blue’ had
the optimal size of their root system.

An assessment of the decorativeness of
Petunia x hybrida Grandiflora cultivars
in urban areas showed that the maximum
score was given to the compactness of the

Conclusion

Analysis of the duration of flower-
ing and biometric indicators of Petunia x
hybrida Grandiflora cultivars, as well as
assessment of their decorative properties,
did not reveal significant differences in ur-
banized areas with different climatic fea-
tures. The number of indicators decreased
only slightly for ‘Falcon Burgundy’ and
‘Aphrodita White’ in the PABGI. It was
shown that the actual parameters (flower
diameter, plant height) of the studied vari-
eties predominantly corresponded to the
varietal genotypic characteristics. It should
be noted that the ‘Hulahoop Blue’ variety
in the studied areas exceeded the flower
diameter specified by the seed manufac-
turer. It was revealed that regional weather
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bush, characterized by a beautiful bush
shape and good foliage, regardless of
height (Table 4, Table 5). Another impor-
tant criterion for decorativeness was the
strength of the shoots. All cultivars includ-
ed in this study had a high total decorative
score in the conditions of the Arctic re-
gion. The variety ‘Success Salmon Morn’
received the highest ranking. It has been
shown that a plant that has received a dec-
orative score above 85 points can be rec-
ommended for urban landscaping (GOST
28329-898), Sokolova et al. 2007).

It should be noted that in the method-
ology used for assessing the decorative-
ness of petunias, there is no indicator for
the abundance of flowering on one plant.
In our opinion, this also needs to be taken
into account because the presence of only
one or two flowers reduces colour percep-
tion, since the vegetative mass dominates.
Of the studied wvarieties, only ‘Falcon
Burgundy’ was characterized by low abun-
dance; for other varieties, this parameter
was at a sufficient level (4-10 flowers)
and did not reduce the decorativeness of
the plants.

conditions did not limit the development
of plants and did not reduce the decorative
features of petunia.

The flowering duration of Petunia x
hybrida Grandiflora was estimated to be
from 90 to 100 days for most varieties,
which corresponds to the length of the
growing season in the region. The ex-
ception was the variety ‘Success Salmon
Morn’, which had a minimum flower-
ing period of 74 days. Still, this variety
achieved the maximum decorative score.

Of the studied varieties, ‘Falcon Bur-
gundy’ stood out as having the smallest
number of flowers on one plant and the
shortest flower diameter, making it neces-
sary to plant the flowers more densely to
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enhance the decorative effect. Varieties that rieties had a high decorative score, which
were more resistant to unfavourable envi- indicated their high adaptability and sta-
ronmental factors were ‘Success Salmon bility and prospects for use in the region.
Morn’ and ‘Limbo Blue’. In general, all va-
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Supplementary Materials

When selecting varieties of annuals for cities in the Arctic, preference is given to warm
tones. Of the 6 cultivars: 3 with pink-red shades (‘Success Salmon Morn’, ‘Dreams Red
Picotee’, ‘Falcon Burgundy’), 2 with blue-violet shades (‘Hulahoop Blue’, ‘Limbo
Blue’), 1 — white (‘Aphrodita White). This color scheme is favorable for perception and
beneficial for public health. According to height, the studied varieties are conditionally
divided into 2 groups: 1) 15-25 cm - ‘Limbo Blue’, ‘Falcon Burgundy’, ‘Success Salmon
Morn’; 2) from 25-40 cm - ‘Aphrodita White’, ‘Dreams Red Picotee’, ‘Hulahoop Blue’.
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