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The article examines the functions and distinctive attributes of turfgrass species. in landscape
reclamation, particularly under the influence of rising temperatures, irregular precipitation, and
increased weather extremes in the Podillya region. It shows that lawns are an essential component of
landscape architecture and green construction. These lawns serve multiple purposes, including
enhancing aesthetics, contributing to ecological balance, and providing recreational spaces. The study
emphasizes the importance of understanding how climate change impacts the use and maintenance of
lawn grasses to ensure their continued functionality and benefits in urban and rural landscapesThe
Poaceae family, a significant group within the World Flora, consists of approximately 11,000 species,
with 420 species commonly found in Ukraine. This family is notable for its adaptability and suitability in
landscape reclamation efforts. The experimental field studies took place in Podillya Botanical Garden,
which is part of the VNAU. The focus of the research was the botanical garden itself, situated on
reclaimed land surrounding. The research focuses specifically on examination various grass species,
including meadow fescue (Poa pratensis L.), red fescue (Festuca rubra L.), common ryegrass (Agrostis
tenuis), creeping ryegrass (Agrostis stolonifera L.), perennial ryegrass, pasture and English ryegrass
(Lolium perenne), as well as crested ryegrass (Agropyron cristatum L.). The evaluated species
demonstrate remarkable growth and adaptability to the distinct environmental conditions of the
botanical garden. They are highly versatile across a range of planting scenarios and under varying
water and light regimes. These plants are well-suited for diverse applications, including group and
solitary arrangements, flower beds, mixborders, borders, rockeries, and rocky gardens. Additionally,
they are ideal for specialized landscaping projects such as Japanese gardens, mono-gardens, and other
creative planting designs.

Their adaptability and aesthetic appeal make them excellent choices for enhancing both
traditional and modern garden landscapes. Meadow fescue (Poa pratensis L.) has proven to be a highly
adaptable and valuable grass species, demonstrating exceptional winter hardiness and resistance to
trampling. This species offers significant ecological and economic benefits, including its decorative
appeal, anti-erosion properties, and utility as fodder. In the second year of vegetation, lawn grasses
demonstrated different rates of linear growth in height, which is due to their biological characteristics,
nutritional conditions and ecological adaptability. Observations confirmed that during this period most
species were stably restored after the winter period, gradually forming a dense grass cover. The most
rapid rates of growth were reached in July, regardless of the species. Thus, red fescue grew up to 98
cm, common broomrape — up to 80 cm, comb ryegrass — up to 65 cm, meadow fescue — up to 61 cm, and
creeping broomrape — up to 30 cm. In addition, data are provided on the economic efficiency of
creating and maintaining lawns on the territory of the reclaimed landscape near the Temple of the
Ecumenical Teachers and Saints. Consequently, it is mentioned that the overall expense of maintaining
a lawn at 2025 prices will be 2,557 UAH per 100 m2, while the costs of creating 100 m? reach 5,512
UAH.

Key words: lawn, species composition, ecological sustainability, decorativeness, economic
efficiency.
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Problem statement. Lawns are a basic element of landscape architecture and
green construction, performing at the same time aesthetic, ecological and recreational
functions. They form a harmonious background for architectural ensembles,
administrative buildings, palace complexes and historical monuments, emphasizing
their compositional significance. Due to the color contrast, lawns enhance the
decorative effect of other elements of plantings — flower beds, hedges, ornamental
trees and shrubs — creating complete, compositionally balanced spaces [1, 2]. As an
integral part of any green construction object, lawns occupy a leading place in the
structure of garden, park and urban spaces. They are not just a fragment of
landscaping, but specially created and maintained ecosystems managed by man. The
basis of these ecosystems is artificially formed plant communities with a
predominance of mesophytic grasses, which, due to their biological properties, ensure
the stability and durability of the grass cover [3]. Studies on the use of lawn grasses
in landscape reclamation form a harmonious background for architectural ensembles,
administrative buildings, palace complexes and historical monuments, emphasizing
their compositional significance.

Analysis of recent research and publications. Among the herbaceous plants
Ideal for landscape restoration revitalization and having excellent qualities under
climate change, representatives of the Poaceae family are distinguished, which
constitute a numerous (approximately 11,000 species, 420 of commonly found
throughout Ukraine) group of the World Flora. The Poaceae family encompasses
some of the most vital agricultural crops (wheat, rice, rye, etc.) that form food
security [3]. The ecological function of cereals as components of phytocenoses and
landscape spaces is no less important [4].

Grasslands are one of the most popular symbols of modern urban landscapes —
lawn biotopes and ornamental grasses are increasingly used in landscaping. For
optimal human living conditions in urban conglomerates of temperate climates
around the world, green spaces should contain 3 main components: trees and shrubs
(20-30%), flower beds (2-5%) and lawns (60-90%).

m trees and bushes = flower beds lawns = other

Fig. 1. Balance of landscaping elements to ensure a comfortable human

environment in urbanized areas
Source: based on own research
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The role of grasses in urban landscaping has become increasingly significant as
cities strive to embrace sustainable and environmentally friendly design practices.
Currently, lawns dominate urban green spaces, accounting for approximately 70-75%
of all territories. There were many newly established lawns undergo transformations
over time, evolving into meadow-like ecosystems or informal liminal spaces due to
factors such as insufficient maintenance, heavy human activity, and changing
environmental conditions.The global climate crisis and shifting microclimatic
conditions in urban areas further exacerbate the challenges faced by lawn and
ornamental grasses. These factors impact the health, diversity, and resilience of
grasses, making it essential to reconsider their role in urban landscaping. Sustainable
landscape design, commonly known as green design, focuses on incorporating
resilient plant species and innovative adaptive strategies to foster thriving ecosystems
in urban settings [1, 2, 5].

Research conditions. The research was conducted within the Botanical Garden
“Podillia” of VNAU, located in Vinnytsia city, Vinnytsia region. Observations were
carried out under field conditions to assess the growth and development of lawn
grasses. The soil and climatic characteristics of this area are highly conducive to
supporting the healthy establishment and sustainability of such vegetation(Fig. 2, Fig.
3).

]

Fig. 2. Location plan of the
Podillya Botanical Garden of VNAU, Botanical Garden «Podillia» of VNAU
Vinnytsia
Source: based on own research

Subject of research: meadow fescue (Poa pratensis L.), red fescue (Festuca
rubra L.), common broomrape (Agrostis tenuis), creeping broomrape (Agrostis
stolonifera L.), perennial ryegrass, pasture, English (Lolium perenne), crested
wheatgrass (Agropyron cristatum L.).

Object of research: Botanical Garden «Podillia» of VNAU (territory of the
reclaimed landscape) [6, 7].

Research results. Lawn grasses have high economic value, as they combine
decorative, ecological and utilitarian properties, which determine their suitability for
use in landscaping areas of various functional purposes [8-12]. The main criteria for
their evaluation are durability, resistance to adverse conditions, decorativeness and
environmental efficiency (Table 1).
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Economically valuable characteristics of lawn grasses

Type of plants Type of lawn Advantages Direction of use
Poa pratensis L all good winter hardiness, | highly decorative, anti-
P ' trampling resistance erosion, forage

parterre, strong tillerin
Festuca rubra L. racecourses, g 9, highly decorative

green areas

trampling ability

park lawn, green

resistant to mowing,

Agrostis tenuis L. . S decorative
areas trampling ability
Agrostis stolonifera L. park Ig\r/\ér;;green mowing resistant decorative
Lolium perenne L. park lawn mowing resistant highly d(_acoratlve, anti-
erosion, forage
Agropyron cristatum L. park lawn mowing resistant highly decorative, anti-

erosion, forage

Source: based on own research

The most versatile was the meadow fescue (Poa pratensis L.), which, according
to economic indicators, was winter-hardy and showed resistance to trampling. The
plants have a highly decorative, anti-erosion and fodder value.

In the second year of vegetation, lawn grasses demonstrate different intensities
of linear growth in height, which is due to their biological characteristics, nutritional
conditions and ecological plasticity. Observations have shown that during this period,
most species show stable recovery after wintering and gradual formation of a dense
grass stand (Table 2). The tallest plants, regardless of the species, are in July. Thus,
Festuca rubra L. reaches a height of 98 cm, Agrostis capillaris L. — 80 cm,
Agropyron cristatum L. — 65, Poa pratensis L. — 61 cm, Agrostis stolonifera L. — 30
cm.

Grasses exhibit remarkable ecological plasticity, making them resilient and
adaptable to a wide range of environmental conditions.

Table 2
Dynamics of linear plant growth in height of lawn grasses in the second year of
life depending on the species, cm

The month of vegetation
Type of plants ; X )

march april may june july

Poa pratensis L. 0 12 15 33 61
Festuca rubra L. 0 18 22 45 98
Agrostis tenuis L. 0 15 19 38 80
Agrostis stolonifera L. 0 7 11 22 30
Lolium perenne L. 0 11 19 29 54
Agropyron cristatum L. 0 16 27 36 65

Source: based on own research
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The studied species demonstrate exceptional tolerance to frost, drought, high
humidity, and soil salinity, highlighting their suitability for diverse climates and
terrains. These lawn grasses are versatile and can thrive in various planting styles and
locations with differing water regimes and lighting conditions. Their adaptability
allows them to be effectively used in group or solitary arrangements, enhancing the
aesthetic appeal of flower beds, mixborders, borders, rockeries, and rocky gardens.
Additionally, they are well-suited for specialized landscaping designs such as
Japanese gardens, monogardens, and other ornamental plantings. This versatility
underscores their value in both functional and decorative horticultural applications.
[9].

Analysis of the data in Table 3 shows that a significant number of plants (82%)
have the Il category of plant vitality. The highest degree is possessed by the comb
Agropyron dertorum Fisch. ex Link and Festuca rubra L.

Table 3
Vitality and decorativeness of lawn grass cenopopulations in the conditions of
the VNAU park zone

The degree of

1 Decorativ
Type of plants vitality

I T 1€ assessment
Poa pratensis L. + 4
Festuca rubra L. + 4
Agrostis tenuis L. + 3
Agrostis stolonifera L. + 3
Lolium perenne L. + 3
Agropyron cristatum L. + 4

Source: based on own research

The discovery was made shows that meadow fescue and perennial ryegrass
plants do not tolerate frequent mowing, red fescue has low compatibility with other
species, broomrape develops quickly but is short-lived, and comb ryegrass is unstable
in grass mixtures. Detailed characteristics of factors affecting the growth and
development of several lawn types of grasses are given in Table 4.

Table 4
Ecological characteristics of the most used turf-forming species in the
conditions of the park zone of VNAU

Type of plants .SO'I Ll_ghtlng D(ought Life form
requirements | requirements | resistance

Poa pratensis L. megatrophs | He (ScHe) 4 Sil
Festuca rubra L. mesotrophs ScHe 5 St
Agrostis tenuis L. mesotrophs ScHe 2 Pr
Agrostis stolonifera L. mesotrophs ScHe 2 Pr
Lolium perenne L. mesotrophs ScHe 5 Pr
Agropyron cristatum L. megatrophs He 3 Pr

Source: based on own research
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Research indicates that the majority of lawn grasses are categorized as
mesotrophs based on their soil nutrient needs. As for their life form, they are
predominantly identified as meadow plants. Fescue species are distinguished by the
highest of lawn plants traits that enable to withstand prolonged periods of water
scarcity. The collected data allows for evaluating the condition and quality of grass
plants within lawn groups and facilitates their selection while considering shared
requirements suited to the respective ecological and conditions of a climate.

Table 5 presents data on the economic efficiency of creating and maintaining
lawns within the research object: the territory of the reclaimed landscape around the
Temple of the Ecumenical Teachers and Saints.

Table 5

Economic efficiency of creating and maintaining lawns for calculating

replacement cost per 100 m?

Indicator Cost of creation Maintenance cost
Labor (salary), UAH 2345 1003
Material, UAH 1610 -
Machines and mechanisms, UAH 878 656
General production, UAH 456 675
Administrative, UAH 223 223
Total direct costs, UAH 5512 2557

Source: based on own research

The functioning of the grass covering system, which includes all care measures,
begins with the process of seed germination and the development of seedlings and
continues during the entire lifespan of the lawn. Newly created grassy covers that
vegetate for a year or two are especially demanding egarding adherence to the
technological care framework. Considering these characteristics and the pricing
strategy projected for 2025 the overall expense of maintaining the lawn cover is 2557
UAH per 100 m% To develop 100 m? of lawn cover, you need to spend 5512 UAH.

According to literary sources and already known scientific results the volume
of CO, can be determined through calculations (carbon dioxide) absorbed by lawn
grass. From this calculation, we can say whether the university space is comfortable
enough for students' recreation and leisure (Table 6).

Table 6
Lawn absorbing carbon dioxide
Carbon dioxide | Absorption of Carbon dioxide Theoretical
2 | COy, absorption by | carbon dioxide calculation of CO,
Area, m g/ m? the lawn per by the lawn per exhaled by a absorption by a
hour, g day, kg person per hour, g lawn, g/m*
1000 15 1500 36 40 14000

Source: based on own research
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A 1000 m? lawn can absorb approximately 36 kg of carbon dioxide per day. This
Is instrumental in establishing a favorable microclimate and ensuring comfortable
conditions for staying in this environment.

Conclusions. The lawn cover in the park area of Vinnytsia National Agrarian
University is composed predominantly of turf-forming grasses such as Poa pratensis
L., Festuca rubra L., Agrostis tenuis, Agrostis stolonifera L., Lolium perenne, and
Agropyron cristatum L. These species hold significant value for their combination of
decorative, ecological, and practical qualities, making them ideal for landscaping
diverse functional areas. Among these, Poa pratensis L. stands out as particularly
versatile because of its ability to withstand harsh winter conditions and resistance to
trampling, as confirmed by economic and valuable indicators. Lawn grasses exhibit
significant decorative, anti-erosion, and fodder benefits. Their height growth depends
on biology, nutrients, and environmental adaptability, especially in the second year.
Observations indicate that most species recover steadily after winter, progressively
forming dense herbaceous layers. July typically marks the peak height for these
plants, irrespective of the species. And the research reveals that Festuca rubra L. can
grow up to 98 cm in height, Agrostis tenuis reaches 80 cm, Agropyron cristatum L.
grows to 65 cm, Poa pratensis L. to 61 cm, and Agrostis stolonifera L. to 30 cm. It
highlights that most lawn grass species are mesotrophs, meaning they have moderate
soil fertility requirements. Additionally, these plants are predominantly classified as
meadow species based on their life forms. Among them, fescue species exhibit the
highest level of drought resistance.
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AHOTAITIA
OCOBJTHBOCTI BHKOPHCTAHHS TA30HHHX TPAB IIPH
PEKYJIB THBAIII TAHJIIA®TIB 3A 3MTH KJIIMATY

YV cmammi mnaeedeno pezynomamu 0ocniodceHb MONCIUBUX 8APIAHMIE 3ACMOCYB8AHMS
2A30HHUX MpA8 Npu pekyibmugayii nanowagmis 3a KiimMamuyHux 3min 6 ymosax Ilodinis.
Busnaueno, wjo 2a30HHUll NOKPUG A6NAEMbCA DA308UM eTleMeHmMOoM NAHOUAGMHOL apXimeKkmypu ma
3enen020 OyOieHUYMEd, BUKOHYIOUU 600HOYAC eCMEemUYHy, eKON02IYHY U peKpeayiuHy @OyHKyil.
Haczonoweno, wo ceped mpas sanucmux pociuH, AKi € NePpCHeKMUSHUMU Ol BUKOPUCNAHHA Y
npoyeci pekyibmusayii ianowagmie ma 0eMOHCMPYIOmsb 3HAYHI nepesazu 8 yMo8ax KiiMamuyHux
3MIH, BUOLIAIOMbC npedcmasHuku poounu 3naxoeux (Poaceae). Il poouna exnouac 4ucieHHy
epyny Csimoeoi ¢pnopu — 6auzvrxo 11 mucsau eudis, 3 saxux 420 nowupeni Ha mepumopii Yxpaiuu.
Poouna 3naxosux, abo moHkono2o8ux, 00'conye HU3KY KIH0U08UX CiIbCbKO2OCNOOAPCLKUX KVIbMYP,
MaKux AK NWEeHUYs, puc, HCUmo ma IHwil, AKI i0ieparomv 8adiCiuee 3HAYEHHS 6 NUMAHHAX
npoooBoILCMEA y C8imi.

Excnepumenmanvhi nonvosi 00cnioxcenHs npogoounucs y Binnuybkomy HayionanvHomy
aspapuomy yHieepcumemi, a came 6 bomaniunomy cady «llodinnay sakuil i eucmynae 00’ €kmom
npogederHss 00CNiOdceHb 6x00auu vy nionopsaoxkyeanuss BHAY. Jlinauka posmawiosana Ha
mepumopii peKy1bmueo8ano2o ianowagpmy naskono Xpamy Bcenencokux Yuumenie i Ceamumenia:
Bacunia Benuxozco, [pueopis bozcocnosa ma loanna 3namoycma. Ilpedomem Oocniodcenus —
Ppi3HO8UOU Mpas'saHux Nokpusie ma Komnonenmu mpasocymiwieti. OOIpyHmosano, w0 3a805KuU
eKOJIOCTYHIN NAACMUYHOCTI 31AKOBUX MPA8 OOCHIONCYBAHI UOU NPOABUNLU cebe HesUOaTUBUMU 00
VMO8 BUPOULYBAHHS, MOPO30BUMPUBATIUMY, BUOU NEPEHOCAMb NOCYXY, NIOBUWEHY 60]102icmb ma
3aconenns rpyumy. Lli 6uOuU MONMCHA BUKOPUCMOBYBAMU 8 PIZHOMAHIMHUX MUNAX HACAONHCEHD | HA
OLIAHKAX 3 PIZHUMU YMOBAMU 80OHO20 PENCUMY Ma OC8IimaeHHs. Bonu nioxoosame onsa epynosux i
conimepHux KOMRo3uyit, pabamox, mikcoopoepis, 60powpie, pokapiis, Kam awucmux cadis, a
MaKodic 015k CMBOPEHHS AINOHCLKUX CA0I8, MOHOCAOI8, KIYyMO ma niocaox.

Haibinow ynisepcanvuum y euxopucmanni susisuscs monxouie nyynuti (Poa pratensis L.), wo
3a 20CNO0APCHLKO-YIHHUMU NOKA3HUKAMU BUABUBCS 3UMOCMIUKUM MaA NPOSGU8 CMIUKICMb 00
suUmMonmy8anHus. Pociunu marwoms 8ucoxo-oexopamusHe, npomuepositine ma KOpmose 3HauyeHHs. V
opyeuil pik gecemayii 2a30HHI MPAU Maiu pi3Hy IHMEHCUBHICMb JIIHIUHO20 POCMY ) 8UCOMY, WO
3YMOBIEHO iX DI0N02IUHUMU OCODIUBOCTNAMU, YMOBAMU HCUBTEHHS MA eKOI02IUHOI0 NIACMUYHICTIO.
Cnocmepedicenus nokazanu, wo 6 yeil nepioo y Oinbuiocmi 6udié 8i03HAUAEMbCA CMAOLIbHe
BIOHOGIeHHA NiCIA nepe3umieni ma nocmynoge GopmyeanHs winbHo2o mpasocmoro. Haueuwi
POCIUHU HEe3AIedHCHO 810 6udy y unti. Biomak, kocmpuys yepsona cseae y sucomy 98 cm, mimauys
seuuatina — 80 cm, sxcumuax epedinuacmuil — 65, moHKoHie ayunuti — 61 cm, mimauysa nogsyua — 30
cm. Hasedeno oami npo exonomiuny egpekmuenicms CmeopeHHs ma YmpUMAaHHs 2A30Hi8 Y MeHcax
00°exmy 00CNIONCeHHs: MepUmopis peKyIbmuso8aro2o 1anouiagpmy naexkonro Xpamy Bcenencorux
Yuumenise i Cesasmumenis: Bacunisa Benuxoeo, I pueopis bococnosa ma loanna 3namoycma. Biomak,
3a2anvHa eapmicmov 01 YMpUMaHHa 2a3oHy 3a yinamu 2025 p. cmanosums 2557 epu na 100 M.
Cmeopenns 100 M 2azony cmanosums 5512 epm.

Knrouosi cnoea: 2cazon, 6udosuii ckuad, eKolo2iuHaA CMIUKICMb, 0eKOpamueHicmb,
EeKOHOMIYHA eqeKmuUBHICMb.

Taon. 6., Puc. 3., Tim. 12.
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