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Abstract

Perennial flowering plants are important parts of the urban green spaces with their beautiful
flowers, colours and foliage. The purpose of the study was to evaluate the blooming stage and
vegetative growth parameters for 12 perennials flowering taxa of Digitalis purpurea and Gaillar-
dia sp. in the agro-ecological conditions of Kosovo. During the 2022—-2023 growing periods, the
object of research in our experimental field were totally 12 taxa. The experiment was 'Random-
ized block' type with four replications and 200 plants for each cultivar. All taxa were studied for:
beginning and end of the flowering stage, features of petal fusion/ligules per flower head, flower
opening stage, colour of flowers, dynamic of growth in length of flower stems, diameter of flower
stems, number of flower stems per plant, fragrance of flowers. Digitalis cultivars and Gaillardia
sp. have demonstrated high ornamentally and long period with flowers, good growing, leaves
and flowers of different colours. Because of their good performance, studied taxa deserve more
important place in public green spaces in the context of greater sustainability in urban landscape
and should be included in the design and planting structure in Kosovo.

Key words: Gaillardia aristate, Gaillardia pulchella, Gaillardia % grandiflora, perennial flower-
ing plants, vegetative growth parameters.

Introduction

Green spaces are becoming more import-
ant for the cities due to the increasing pres-
sures of urbanization and climate change.
Along with trees, shrubs and lawns, flower

beds are an important part of urban green
spaces. Most flower beds in public spaces
consist of annual, biennial and perennial
flower species (Poje et al. 2023).

The improvement of living standard
in the last two decades in the Republic
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of Kosovo and the great development
of various fields of construction (various
social-cultural objects, city squares, resi-
dential houses, etc.), have influenced the
increase in the demand for ornamental
plants and implementing a modern land-
scape architecture (Balaj et al. 2022).

Most of the flower beds in public spac-
es in Kosovo consist of one-year and
two-year flowers with beautiful colours,
but to keep their aesthetic view during the
summer, they require a lot of maintenance
(Lushi et al. 2009).

Perennial flowering plants are used in
the design of parks, flower gardens, pri-
vate gardens, green spaces in cities, res-
idential houses, etc. This group includes
plants that in the climatic conditions of
Kosovo are of high ornamental value,
such as Gaillardia aristata Pursh, Digitalis
purpurea L., Antirrhinum majus L., Lavan-
dula angustifolia Mill., Astilbe x arend-
sii Arends, Solidago virgaurea L. (Dinga
1988).

Perennial flowering plants are impor-
tant parts of green spaces with their beau-
tiful flowers, colours and foliage (Almas
and Conway 2016). They have a wide
variety of colours and growth sizes and
adapt to almost any landscape situation
(Witting 1998).

The advantages of the combination of
perennial plants depend on the diversi-
ty and heterogeneity, to have a beautiful
appearance in the spaces of the parks,
as well as to be attractive to their visitors
(Lindemann-Matthies et al. 2010).

Digitalis purpurea is a member of Plan-
taginaceae family and is short-lived peren-
nial plant growing 1 to 1.5 min height, with
bell-shaped flowers that hang down, with
pink, red, white colours. The flowering pe-
riod starts from late spring to mid-autumn.
This species is used in gardens combined
with several types of ornamental plants.

It is one of the most important medicinal
plants in the world and is also favoured as
a garden plant or cut flowers (Qualtrocchi
2000).

Genus Gaillardia Foug. is a member
of Asteraceae family G. aristata is native
to North and South America. Among the
flowers used for domestic market, gail-
lardia is one of the important commercial
flowers. Inflorescences are mono and bi-
coloured in red, yellow and rusty brown,
etc. It is used in the decoration of gardens
in flower borders combined with other
types of flowers (Wunderlin 1998).

Gaillardia pulchella Foug. is a short-
lived perennial native to North Ameri-
ca (Eastern and South-central US and
Mexico). Corollas are usually reddish to
purplish proximally, yellow to orange dis-
tally, rarely yellow, reddish, or purplish
throughout. It prefers sandy or calcare-
ous soils, often disturbed places, mostly
in grasslands or open places, in the range
0-1800 m a.s.l. Cultivars of G. pulchella
or of hybrids between G. pulchella and G.
aristata are used horticulturally (Flora of
North America 2024).

Gaillardia x grandiflora hort. ex Van
Houtte is a tetraploid hybrid resulting from
a cross between perennial G. aristata and
G. pulchella, inheriting its perennial habit
from the former and its long flowering peri-
od and rapid growth rate from the latter. It
is perennial but generally short-lived. The
stems and leaves are densely hairy. The
flowers are often bicoloured and daisy-like
in a wide variety of colour arrangements,
but usually featuring yellow to orange to
red rays with maroon to orange banding at
the petal bases and dark burgundy centre
disks. There are several cultivars available
to extend the colour and height availability
(North Carolina State University 2024).

The purpose of the study was to eval-
uate the blooming stage and vegetative
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growth parameters for 12 perennials flow-
ering taxa of Digitalis purpurea and Gail-
lardia sp. in the agro-ecological conditions
of Kosovo.

Materials and Methods

During the 2022-2023 growing periods,
the object of research in our experimen-
tal field were the following 12 perennial
flowering taxa: six cultivars of Digital-
is purpurea (‘Polkadot Polly’, ‘lllumina-
tion Flame’, ‘Mountains Mixed’, ‘Rose
Shades’, ‘Pam’s Choice’, and ‘Excelsior
Mix’); three cultivars of Gaillardia aristata
(‘Oranges and Lemons’, ‘Arizona Apricot’,
and ‘Arizona Sun’); two hybrids — Gaillar-
dia x grandiflora ‘Summer Kiss’ and G. x
grandiflora hort.; and Gaillardia pulchella.
Plans of all these 12 taxa were studied for
the main growth characteristics and flow-
ering stage: beginning and end of flower-
ing stage, features of petal fusion based
on number of protrusions on the corolla
edge; flower opening stage, colour of flow-
ers, dynamic of growth in length of flower
stems (in cm, average value); diameter of
flower stalk (in mm, average value), num-
ber of flower stems per plant (average)
and fragrance of flowers. The results of
the study are presented as an average for
two growing periods (2022-2023).

The distillation method was used to
determine the fragrance of flowers. The
distillation method is a process used to
extract the aromatic essence from flowers
and plants. This method involves evapo-
rating water, which extracts the essential
oils from the plant materials, and then
condensing the steam to separate the dis-
tilled oils from the water (Tisserad 2004).

The experiment was 'Randomized
block’ type with four replications and 200
plants for each cultivar. Plant seedlings

were produced in greenhouses and then
planted in the ground in April 2022. Plant
seedlings were 10 cm tall and had 3—4
leaves, without flower buds. The planting
distance between the plants was 30 cm,
while between the rows was 80 cm. The
plants were planted in sandy soil and ir-
rigated during the growth period by drip
irrigation system.

The average monthly temperature
during the growing period was in April
(12.2 °C), May (17.7 °C), June (19.9 °C),
July (23.0 °C), August (21.9 °C) and in
September the average temperature was
18.9 °C. The precipitation amount dur-
ing the growing period was 27.3 mm in
April, 83.0 mm in May, 99.0 mm in June,
60.0 mm in July, 42.9 mm in August and
in September the average of precipitation
was 32.5 mm (HMIK 2022).

For all data, an analysis of variance
was applied using the statistical package,
Systat, Genstat, further analysed using
rang test with a critical level (P-value) of
5% (Gomez and Gomez 1984).

The study was carried out in the urban
space in Prizren, Republic of Kosovo, in
two growing periods from April 2022 to
October 2023, in an area 1200 m? (Fig. 1).
Kosovo is located in the central part of the
Balkans. It lies between 41°50'58"and
43°51'42" of northern geographic latitude
and between 20°01'3" and 21°48'02" of
longitude.

The municipality of Prizren has an
area of 627 km? (5.94 % of the territory
of Kosovo), which is located in the south-
west of Kosovo with 76 settlements with
about 175,000 inhabitants. The Prizren
plain is located at an altitude of 400 m
a.s.l., where some peaks of Sharri Moun-
tain exceed the height of 2000 m a.s.l.

The climate of the city is moderate but
extremely diverse in its different parts. In
the lowlands, due to the influence of the
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Fig. 1. Study area.

Mediterranean, there are very hot sum-
mers, with an average temperature of 28—
32 °C during July and August and the har-
vests are among the first in South-Eastern
Europe. In the mountainous regions, the
climate of the Alps dominates, for this rea-
son snow caps on peeks are visible until
June.

Results and Discussion

The average results from the two years of
the study (2022—-2023) are shown below.

Flowering stage of Digitalis purpurea
cultivars

The beginning and duration of flower-
ing were different in the two years of the
study, this was influenced by different me-
teorological parameters (temperatures
and precipitation, which were different in
the two growing periods). Dynamics of
flowering stage of Digitalis purpurea cul-
tivars during the May—October period was

analysed. For all studied cultivars flower-
ing stage starts in mid of May and varies
depending on cultivars. There is also a
different number of flowers: 5-8 for each
plant. Number of flowers in May was dif-
ferent depending on the cultivars. The
highest was achieved at the cultivar ‘Rose
Shades’ with 8 flowers per plant. The low-
est, with 5 flowers was at the cultivar ‘ll-
lumination Flame’. Number of flowers per
plant in this study begins to increase in
June and the highest is achieved at the
cultivar ‘Polkadot Polly’, 23 flowers per
plant, while the lowest at the cultivar ‘lI-
lumination Flame’ — 17 flowers per plant
(Fig. 2).

Maximum number of flowers is
achieved in July, depending on the cul-
tivars. The peak was achieved at the
cultivar ‘Rose Shades’ with 48 flowers
per plant, whereas the lowest number of
flowers — 44 was observed at the cultivar
‘Pam’s Choice’. The flowering period ends
in late October depending on the decrease
of temperature. The smallest number of
flowers was achieved at the ‘lllumination
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Fig. 2. Dynamic of flowering stage for the Digitalis purpurea cultivars.

Flame’ with 10 flowers per plant and the
highest at cultivar ‘Excelsior Mix’ with 13
flowers per plant.

Similar results concerning the number
of flowers per plant were reported by Par-
kinson (2003), Pokorny et al. (2005), Bret-
zel and Pezzarossa (2010), Crespel et al.
(2014).

Similar results were reported by Wolff.
et al. (2024), for the cultivar ‘Rose Shades’
which is famous cultivar for beautiful flow-
ers. The author describes it as a tall plant
that can reach up to 80-120 cm height
and produces striking purple or pink flow-
ers on tall spikes.

Flowering stage of Gaillardia sp.

The beginning and duration of flowering
stage were different in the two growing
periods (2022-2023), which were influ-
enced by different meteorological factors,
such as temperatures and precipitation.
The flowering stage for all taxa in the
study starts in the mid of May, the number

of flower heads was different depending
on the cultivar. The highest was achieved
at the cultivar G. aristata ‘Oranges and
Lemons’ with 8 flower heads per plant.
The lowest with 5 flower heads at the G.
aristata ‘Arizona Apricot’. The number of
flower heads per plant begins to increase
in June and the highest is achieved at
the cultivar G. aristata ‘Arizona Sun’ 18,
while the lowest one is observed at G. pul-
chella: 14 flowers per plant. The highest
was achieved at the G. x grandiflora hort.
with 32 flower heads per plant, the lowest
one with 28 flower heads at G. pulchella
(Fig. 3).

Flowering ends in late October depend-
ing on the decrease of temperature. The
smallest number of flowers was achieved
at the G. x grandiflora ‘Summer Kiss’ with
3 flower heads per plant and the highest
at cultivar G. aristata ‘Oranges and Lem-
ons’ with 5 flower heads per plant.

The results of the study for the flow-
ering phase of G. aristata cultivars are in
accordance with the studies of other au-
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Fig. 3. Dynamic of flowering stage for the Gaillardia sp.

thors (Opler and Cranshaw 2008, Siile et
al. 2023). The flower heads of G. aristata
‘Arizona Sun’ are radiating, showy, slightly
solitary, with an outer series of ray florets
and an inner set of disc florets. There are
usually 13-17 flowers with yellow rays
(belt-shaped), with a purple base (eFloras
2011).

Structure of petal fusion (number
of protrusions on the corolla edge),
flower colour and fragrance of
Digitalis purpurea cultivars

Table 1 shows the visible protrusions on
the corolla edge, colour and fragrance
of flowers according to cultivars. Largest
number of them per flower was record-
ed from the cultivar ‘Rose Shades’ (6.18)
followed by ‘Polkadot Polly’ (5.18) and
low number of petals was recorded from
‘Pam’s Choice’ (4.11). This indicator is
important especially when plants are per-
ceived close up or used as a cut-flowers.

The colour of the flowers is different from
white, red, pink, pink to white. The level
of fragrance of the Digitalis purpurea culti-
vars was a low.

Number of ligules in the flower heads
colour and fragrance of Gaillardia sp.

Table 2 shows the number of ligules (or
ray flowers), flower colour and fragrance
for the Gaillardia taxa in the study. Largest
number of ligules per flower was recorded
from the cultivar G. aristata ‘Arizona Apri-
cot’ (25.45) followed by G. x grandiflora
hort. (24.32) and low number of ligules
was recorded from G. x grandiflora ‘Sum-
mer Kiss’ (19.34). The colour of the ligules
is different from white, red, pink, pink to
white. Three cultivars of G. aristata (‘Or-
ange and Lemon’, ‘Arizona Apricot’ and
‘Arizona Sun’), two hybrids — G. x gran-
diflora ‘Summer Kiss’ and G. x grandiflora
hort., and G. pulchella, had fragrant flow-
ers.
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Table 1. Average number of petals, flower colour and fragrance of Digitalis purpurea culti-

vars.
Digitalis_purpurea Number of protrusions Flower colour Fragrance of flowers
cultivars on the corolla edge
‘Polkadot Polly’ 5.23 Deep-pink apricot Little fragrance
‘llumination Flame’ 5.18 Orange and cream Little fragrance
‘Mountains Mixed’ 4.26 Peach, rose, white Little fragrance
‘Rose Shades’ 6.18 Rose-white Little fragrance
‘Pam’s Choice’ 4.1 White Little fragrance
‘Excelsior Mix’ 5.45 Rose-white Little fragrance

Table 2. Number of ligules, flower colour and fragrance of Gaillardia sp.

Gaillardia taxa Number of ligules Flower ligules Fragrance
per flower heads of flowers
G. aristata ‘Oranges and Lemons’ 23.33 Soft orange With fragrance
G. aristata ‘Arizona Apricot’ 25.45 Apricot with yellow With fragrance
G. aristata ‘Arizona Sun’ 22.21 Yellow-apricot With fragrance
G. x grandiflora ‘Summer Kiss’ 19.34 Soft apricot-yellow With fragrance
G. x grandiflora hort. 24.32 Yellow-apricot With fragrance
Gaillardia pulchella 23.65 Apricot-yellow With fragrance
Length and diameter of flower stems lowed by ‘lllumination Flame’ (97.3 cm)
and number of leaves of Digitalis and ‘Pam’s Choice’ (93.6 cm) (Fig. 4).
purpurea cultivars The flower stems diameter with the

The cultivar ‘Polkadot Polly’ produced the ~ highest values was recorded by ‘Pa.m’s
longest of flower stems (103.5 cm) fol- Choice’ (6.44 mm), followed by ‘lllumina-

105 - 103.5 @D. purpurea 'Polkadot Polly’
100 OD. purpurea 'lllumination Flame'
100 H 98.6
97.3 OD. purpurea 'Mountains Mixed'
95 A 936 94 OD. purpurea '‘Rose Shades’

OD. purpurea 'Pam's Choice'

OD. purpurea 'Excelsior Mix'
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©
o
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Fig. 4. Length of flower stems of Digitalis purpurea cultivars.
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tion Flame’ (6.13 mm), while the lowest
values were recorded in cultivar ‘Excelsi-
or Mix’ (5.91 mm). The maximum number
of leaves per shoots was recorded in ‘Pol-
kadot Polly’ (22.57), followed by ‘Rose
Shades’ (19.72) and the lowest number
of leaves was recorded in ‘Mountains
Mixed’ (15.39). Similar results were also

reported by (Willis et al. 2000, Niu et al.
2007).

Statistical results for two years (2022—
2023) are presented in Table 3. Analysis
of variance confirms that D. purpurea cul-
tivars are statistically different regarding
the length of flower stalk and number of
flowers.

Table 3. Analysis of variance of Digitalis purpurea cultivars.

Length of flower stalk

Number of flowers per plant

Sources of variation

Value F Probability Value F Probability
Year of study 1412.21 0.000 2431.23 0.000
Cultivar 1021.03 0.000 345.26 0.000
Cultivar x Year 23.11 0.000 11. 44 0.000

Length and diameter of flower stems
and number of leaves of Gaillardia sp.

The cultivars G. aristata ‘Arizona Sun’
produced maximum of flower stems
(60.52 cm) followed by G. aristata ‘Arizo-
na Apricot’ (57.32 cm) and G. pulchella
(51.64 cm). The flower stems diameter
with the highest values was recorded by
G. aristata ‘Arizona Apricot’ (3.58 mm),
followed by G. x grandiflora ‘Summer
Kiss’ (3.15 mm), while the lowest values

60.5

60

57 57

55

50

45 4

Length of flower stems, cm

Gaillardia sp.

were recorded in G. pulchella (2.86 mm)
diameter (Fig. 5).

The maximum number of leaves per
shoots was recorded in G. aristata ‘Arizo-
na Sun’ (14.21), followed by ‘Oranges and
Lemons’ (12.25) and the lowest number
of leaves was recorded in G. x grandiflora
‘Summer Kiss’ (11.21). Similar results were
also reported by (Hermann 1996, Marlowe
and Hufford 2007, Sonu et al. 2018, Xie et
al. 2021, Zhuang et al. 2021) in gallardia.
The G. aristata ‘Arizona Sun’ cultivar are

B G. aristata 'Oranges and
Lemons'
B G. aristata 'Arizona Apricot'

O G. aristata 'Arizona Sun'
516 OG. x grandiflora 'Summer Kiss'
B G. x grandiflora hort.

O Gaillardia pulchella

Fig. 5. Length of flower stems of Gaillardia sp.



Growth characteristics and flowering stage of some Digitalis purpurea L. ...

305

reported to has masses of beautiful red
daisy flowers with brick red eyes and yel-
low tips at the ends of the stems from early
summer to mid fall, green leaves, which
are most effective when planted in group-
ings (Kazemi and Jozay 2021).

Statistical results for two years (2022—
2023) are presented in Table 4. Analysis
of variance confirms that there are statis-
tically differences regarding the length of
flowerstalk and number of flowers of Gail-
lardia sp.

Table 4. Analysis of variance of Gaillardia sp.

Sources of vari-

Length of flower stalk

Number of flowers per plant

ation F value Probability F value Probability
Year of study 14351.41 0.000 2551.47 0.000
Cultivar 1033.22 0.000 324.38 0.000
Cultivar x Year 32.34 0.000 12.79 0.000

Conclusions

From the study and obtained results it is
proved that the studied cultivars of Digital-
is purpurea and Gaillardia sp. have a very
good blooming and vegetative growth due
to favourable climatic conditions in Koso-
vo, soil and moisture suitable for growth
and development, which affected the
growth, quality and colour of the flowers.

These perennial flowering plants and
their cultivars deserve more important
place in public green spaces, as their
greater use is an important step towards
greater sustainability in the urban land-
scape. The studied Digitalis cultivars and
Gaillardia sp. differ from each other but
all of them have demonstrated high orna-
mentality and long flowering period with
flowers, steady growth, variety of leaves
and flowers colouring (white, red, yellow,
pink). The cultivars with the best perfor-
mance are D. purpurea ‘Rose Shades’
and G. aristata ‘Arizona Sun’.

Perennial flowering plants are more
ecologically effective and less expen-
sive to maintain, and are therefore more
sustainable. For a good architecture and
sustainability of the urban landscape, we
recommend the studied cultivars to be

included in the design and planting struc-
ture in Kosovo.

Acknowledgements

All authors of this paper would like to ex-
press our great appreciation to Professor
Agim Zajmi for his support during the work
and the experiment phase of our study.

References

ALmAs A.D., CoNwAy T.M. 2016. The role of
native species in urban forest planning a
practice: A case study of Carolinian Can-
ada. Urban Forestry & Urban Green-
ing 17: 54-62. https://doi.org/10.1016/j.
ufug.2016.01.015

BRETzEL F., PEzZZAROSSA B. 2010. Sustain-
able Management of Urban Landscapes
with Wildflowers. Acta Horticulturae 881:
213-219.  https://doi.org/10.17660/Acta-
Hortic.2010.881.27

BALAJ N., RizaNi H., Zasmi A. 2022. An ecolog-
ical perspective on cities: The benefit of ur-
ban vegetation and parks in Prishtina city,
Kosovo. Ecologia Balkanica 14(1): 79-85.
http://web.uni-plovdiv.bg/mollov/EB/2022

CRESPEL L., LE BRAs C., RELION D., MOREL


https://doi.org/10.1016/j.ufug.2016.01.015
https://doi.org/10.1016/j.ufug.2016.01.015

306

N. Balaj, H. Rizani, Z. Hajrizi, A. Gajtani, N. Dedaj, and L. Lepaja

P. 2014. Genotipe x year interaction and
broad-sense herability of architectural
charactersitics of rose bush. Plant Breeding
133(3): 412-418. https://doi.org/10.1111/
pbr.12157

EFLORAS 2011. Gaillardia. Flora of North Amer-
ica, vol. 21, Asteraceae. Web site. http://
www.efloras.org/florataxon.aspx?flora_id=
1&taxon_id=113131

FLORA OF NORTH AMERICA 2024. Gaillardia
pulchella Fougeroux, 1788. Vol. 21: 421,
422, 425. http://www.efloras.org/floratax-
on.aspx?flora_id=1&taxon_id=200023953

GoMEz KA., GoMEZ A.A. 1984. Statistical pro-
cedures for Agricultural Research. 2nd edn.
John Wiley and Sons, New York. 680 p.

DINGA L. 1988. Ornamental plants of the open
field [Bimét zbukuruese té fushés]. Tirana
Higher Agricultural Institute, Tirana. 123 p.
(in Albanian).

HERMANN F.J. 1966. Notes on Western Forbs.
United States Department of Agricul-
ture-Forest Service. Agriculture Handbook
No. 293. U.S. 110 p.

HMIK (HYDRO METEOROLOGICAL INSTITUTE OF
Kosovo) 2022. Hydrometeorological Year-
book of Kosovo. Ministry of Environment
and Spatial Planning, Prishtina, Kosovo.
31 p.

KAazewmi F., JozAay M. 2021. Characteristics of
ornamental-medicinal species of balanket
flower (Gaillardia aristata) under different
mulch treatments in an arid climate re-
gion. Crop Science Research in Arid Re-
gions 2(2): 267-279. doi: 10.22034/CS-
RAR.2021.208943.1062

LINDEMANN-MATTHIES P., JUNGE X., MATTHIES
D. 2010. The Influence of Plant Diversity on
People’s Perception and Aesthetic Appre-
ciation of Grassland Vegetation. Biological
Conservation143(1): 195-202. https://doi.
org/10.1016/j.biocon.2009.10.003

LusHiI I., BALAJ N., HAXHINASTO L., ZHITIA O.
2009. The study of some hybrids of toma-
toes in sun greenhouses on Kosovo. Acta
Horticulturae 830: 163-168. https://doi.
org/10.17660/ActaHortic.2009.830.21

MaARLOWE K., HUFFORD L. 2007. Taxonomy
and Biogeography of Gaillardia (Aster-
aceae): A Phylogenetic Analysis. Sys-

tem Botany 32(1): 208-226. https://doi.
org/10.1600/036364407780360229

Niu G., RobRrIGUEZ D.S., AGUINIGA L. 2007.
Growth and Landscape Performance of
Ten Herbaceous Species in Response to
Saline Water Irrigation. Journal of Environ-
mental Horticulture 25(4): 204-210. https://
doi.org/10.24266/0738-2898-25.4.204

NORTH CAROLINA STATE UNIVERSITY 2024.
Gaillardia % grandiflora. N.C. Cooperative
Extension. Retrieved August 25, 2024.
https://plants.ces.ncsu.edu/plants/gaillar-
dia-x-grandiflora

OpPLER P.A., CRANSHAW W.S. 2008. Attract-
ing Butterflies to the Garden. Online fact
sheet no. 5.504. Colorado State Universi-
ty Extension, Fort Collins, Colorado, USA.
https://extension.colostate.edu/topic-are-
as/insects/attracting-butterflies-to-the-gar-
den-5-504-2/

PARKINSON H. 2003. Landscaping with Native
Plants of the Intermountain Region. Tech-
nical Reference No. 1730-3. USDI Bureau
of Land Management, Boise, Idaho. 14 p.
https://idahonativeplants.org/Guides/cov-
er_p7.pdf

PoJE M., Zibovec V., PREBEG T., KUSEN M.
2023. Does the Use of Perennials in Flow-
er Beds Necessarily Imply Sustainabili-
ty. Plants 12(24), 4113. 18 p. https://doi.
org/10.3390/plants12244113

PokorNY M.L., SHELEY R.L., ZABINSKI C.A.,
ENGEL R.E., SVEJCAR T.J., BORKOWSKI J.J.
2005. Plant functional group diversity as a
mechanism for invasion resistance. Resto-
ration Ecology 13(3): 448—459. https://doi.
org/10.1111/j.1526-100X.2005.00056.x

TISSERAD R. 2004. The Art of Aromatherapy.
International Edition. C.W. Daniel. 320 p.

QuUALTROCCHI U. 2000. CRC world dictionary
of plant names. CRC Press, New York,
USA: 169-171.

SoNu K., SINGH A.K., SINGH A. 2018. Effect
of plant growth regulators on growth and
flowering characters of China aster (Cal-
listephus chinensis L. Nees.) cv. Ostrich
feather. Journal of Pharmacognosy 7(2):
3149-3153.

SULE G., MiHoLCcsA Z., MoLNAR C,,
KovAcs-HosTYANSzKI A., FENESI A., BAU-


https://doi.org/10.3390/plants12244113
https://doi.org/10.3390/plants12244113
https://doi.org/10.1111/j.1526-100X.2005.00056.x
https://doi.org/10.1111/j.1526-100X.2005.00056.x

Growth characteristics and flowering stage of some Digitalis purpurea L. ...

307

ER N., SzIGETI V. 2023. Escape from the
garden: spreading, effects and traits of
a new risky invasive ornamental plant
(Gaillardia aristata Pursh). NeoBiota 83:
43-69. https://doi.org/10.3897/neobio-
ta.83.97325

WiLLis A.J., MEMMOTT J., FORRESTER R.l.
2000. Is there evidence for the post inva-
sion evolution of increased size among in-
vasive plant species? Ecology Letters 3(4):
275-283.  https://doi.org/10.1046/j.1461-
0248.2000.00149.x

WITTING R. 1998. Flora und Vegetation. In: Su-
kopp H. and Wittig R. (Eds), Stadtdkologie.
Fischer, Stuttgart, Germany: 219-265.

WoLFF K., FRIEDHOFF R., HOrRz J.M., Puck-
ER B. 2024. Genome sequence of the
medicinal and ornamental plant Digital-
is purpurea reveals the molecular basis
of flower color variation. Bio Rxiv, pre-

print server for Biology. 22 p. https://doi.
org/10.1101/2024.02.14.580303

WUNDERLIN R.P. 1998. Guide to the vascular
plants of Florida. Gainesville, FL: Universi-
ty Press of Florida. 806 p.

XIE J., Liu B., ELSADEK M. 2021. How Can
Flowers and Their Colors Promote Individu-
als’ Physiological and Psychological States
during the COVID-19 Lockdown? Interna-
tional Journal of Environmental Research
and Public Health 18(19), 10258. 15 p.
https://doi.org/10.3390/ijerph181910258

ZHUANG J., QUAO L., ZHANG X., SU Y., XIAY.
2021. Effects of Visual Attributes of Flower
Borders in Urban Vegetation Landscapes
on Aesthetic Preference and Emotional
Perception. International Journal of En-
vironmental Research and Public Health
18(17), 9318. 13 p. https://doi.org/10.3390/
ijerph18179318



