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Abstract

The present work presents the results of the phytosociological study conducted on the grasslands of the Drdgan
Valley, located in Cluj County, an area of special ecological and pastoral importance. The research aimed to identify
and characterize the main types of grassland phytocenoses, as well as analyze the floristic structure, species
composition, and degree of plant diversity. Field investigations were conducted using classical phytosociological
methods, employing vegetation relevées carried out according to the Braun-Blanquet method. Based on the
obtained data, two characteristic plant associations of montane and submontane grasslands were identified,
dominated by mesophilic and mesoxerophytic species, namely: Festuco rubrae-Agrostetum capillaris Horvat 1951
and Hieracio pilosellae-Nardetum strictae Pop et al. 1988. The analysis highlights the influence of ecological factors,
altitude, and exposure, on the structure and dynamics of the plant cover. The results emphasize the importance of
maintaining appropriate management of grasslands for the conservation of biodiversity and the sustainable use of

permanent grasslands in the Drdgan Valley area.
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INTRODUCTION

Grasslands represent complex terrestrial
ecosystems, characterized by a high diversity of
species and an essential ecological role in
maintaining biodiversity, soil protection, and
the conservation of natural resources. In
Romania, mountain and sub-mountain
grasslands occupy extensive areas and are
considered important components of the rural
landscape, having both ecological and economic
value through their role in forage production.
Phytocenological studies, which analyze the
structure and  composition of  plant
communities, are an essential tool for
understanding the dynamics and distribution of
species within these ecosystems. This approach
allows for the identification of plant
associations, the assessment of floristic
diversity, and the appreciation of the influence
of ecological and anthropic factors over the
grasslands.

Dragan Valley, located in Cluj County,
presents a variety of habitats and ecological
conditions, characterized by differences in
altitude, exposure, and humidity regimes that
favor the development of diverse plant
communities. This phytocenological study of the
permanent grasslands in the area aims to
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complement the studies conducted by
Resmeritd, 1970; Cslirés & Resmerita, 1960;
Coldea et al. 2008; Marusca et al., 2021.

This paper aims to identify and
characterize the main phytocenoses of
grasslands in Dragan Valley, to analyze their
structure and floristic composition, and to
evaluate the influence of ecological factors on
species distribution. The research results
contribute to a better understanding of the
biodiversity of mountain grasslands and to the
foundation of conservation and sustainable
management strategies for these ecosystems.

Dragan Valley is located in the northwest
of Cluj County, in the Transylvania region, at the
foot of the Apuseni Mountains. Dragan Valley is
a tributary of Somes Ruver, and extends into a
predominantly hilly and submontane relief. The
valley's slopes are characterized by differences
in slope and exposure, which determine varied
microclimates and a significant diversity of
vegetation.

The climate of the area is temperate-
continental, with cold winters and relatively
warm  summers, with average annual
precipitation between 600-900 mm, favorable
for the development of grasslands. The
predominant soils are brown-grey soils and
luvisols, often rich in nutrients, suitable for
grassy vegetation.



MATERIAL AND METHOD

In the study of the grasslands vegetation
of the Dragan Valley, the phytosociological
methods of the Central European school were
applied, developed based on the principles and
methodology proposed by Braun-Blanquet
(1964). The execution of relevés and the
quantitative and qualitative evaluation of
species were carried out according to the
guidelines presented by Cristea et al. (2004). As
a quantitative parameter, the study of
phytocoenoses focused on the abundance and
dominance of individuals, using the Braun-
Blanquet system, later supplemented by Tiixen
and Ellenberg through the classification of
species into constancy classes (K = 1-V).

The naming of associations was
established in accordance with the provisions of
the Phytosociological Nomenclature Code

(Weber et al,, 2000), and the classification at the
level of cenotaxonomic units, alliance, order,
and class, was carried out following the modern
ecological-floristic systems proposed by Mucina
et al. (1997), Pott (1995), Rothmaler (1994-
2000), Borhidi (1996-2003), Coldea et al.
(1997), and Sanda et al. (2008).

The research was conducted in 2025, with
a total of 28 relevées, of which 17 were for the
Festuco rubrae-Agrostetum capillaris Horvat
1951 association and 11 for the Hieracio
pilosellae-Nardetum strictae Pop et al. 1988
association.

Floristically homogeneous sample areas
were selected from representative fragments of
permanent grasslands, depending on their
nature and complexity, with each relevé
covering an area of 100 m? For the detailed
description of the vegetation, station and
habitat conditions were recorded, including
altitude, exposure, slope inclination, vegetation
layer cover (%), and the complete list of species.
The worksheet also recorded the quantitative
participation of each species, determined by
abundance-dominance according to the Braun-
Blanquet and Pavillard scale (1928). The
association tables included information
regarding: floristic composition, ecological
indices of the species, the serial number of the
relevées, altitude (m), exposure, slope
inclination (9), relevé area (m?), and cover
degree (%), differentiated by vegetation layers.
The last column of the tables recorded
constancy (K). Abundance-dominance values,
represented by the symbols +, 1, 2, 3, 4, 5,
corresponded to the following percentage
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ranges: + =0.5%, 1 =5%, 2 =17.5%, 3 =37.5%,
4 = 62.5%, 5 = 87.5% (Ivan & Donita, 1975).
The wvertical grouping of species in the
association tables was done by combining
cenotaxonomic criteria, constancy, and the
alphabetical order of the species.

The nomenclature of the species used
follows Sarbu et al., 2013; Ciocarlan, 2009, and
adheres to the nomenclatural solutions
considered  correct according to the
International Code of Botanical Nomenclature
of Vienna (McNeill et al, 2005) and the
International Code of Botanical Nomenclature
of Melbourne (McNeill et al.,, 2011).

RESULTS AND DISCUSSIONS

The phytocoenoses identified were
assigned to two plant associations belonging to
two classes, as follows:

- Cls. Nardo-Callunetea Preising 1949; Ord.
Nardetalia Oberdorfer1949; All. Potentillo-
Nardion Simon 1959; Hieracio pilosellae-
Nardetum strictae Pop et al. 1988 association
(Syn.: Xeronardetum So6 1931; Xeronardetum
montanum Resmerita et Csliros 1963)

- ClIs. Molinio-Arrhenatheretea R. Tiixen 1937;
Ord. Arrhenatheretalia R. Tixen 1931; All
Cynosurion R. Tiixen 1947; Festuco rubrae-
Agrostietum capillaris association Horvat 1951.

Nardus stricta and Hieracium pilosella
grasslands are spread across the Dragan Valley
at altitudes of 500-1035 m, on terrains with
varying slopes and generally shaded exposures
(figure 1).

Figure 1 Nardus stricta and Hieracium pilosella
grasslands on Dragan Valley (original)

They develop on districambosol soils,
moderately acidic and medium fertility. The
flora of these grasslands consists of 74 species,
of which 12 are characteristic of the Potentillo-
Nardion alliance, Nardetalia order, Nardo-
Callunetea class: Potentilla erecta, Viola canina,
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Alchemilla vulgaris, Danthonia decumbens,
Hypericum maculatum, Polygala vulgaris,
Veronica officinalis, Calluna vulgaris (table 1).
The accompanying species belong to the
class Molinio-Arrhenatheretea: Agrostis
capillaris, Anthoxanthum odoratum, Festuca
rubra, Achillea millefolium, Plantago lanceolata,
Trifolium repens, Thymus pulegioides, Veronica
chamaedrys, Holcus lanatus. In the phytocenoses
of this association, acidophilous transgressive
species from the Vaccinio-Piceetea class also
penetrate:  Deschampsia  flexuosa, Luzula

luzuloides, Vaccinium myrtillus, Picea abies,
Vaccinium vitis-idaea, Sorbus aucuparia, some
xeromesophilous species from the Festuco-
Brometea class: Euphrasia stricta, Galium verum,
Seseli osseum, Euphorbia cyparissias, Filipendula
vulgaris, Helianthemum nummularium, and
shrubs from the Rhamno-Prunetea class:
Crataegus monogyna, Rosa canina, Prunus
spinosa, Salix capraea, Corylus avellana. The
bryophyte layer is represented by Polytrichum
strictum and Hypnum cupressiforme.

Table 1

Hieracio pilosellae-Nardetum strictae Pop et al. 1988 association
(Syn.: Xeronardetum So6 1931; Xeronardetum montanum Resmerita et Csiirés 1963)
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0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
3.5 0 0 Phleum pratense : : : : + : |
3 0 0 Poa pratensis + : |
3.5 0 0 Ranunculus acris + : + |
Ranunculus
25 3 3 polyanthemos * * |
3 3 0 Stachys officinalis + |
Vaccinio-Piceetea
2 0 1 Deschampsia flexuosa : 1 1 + 1 1 + 1 [\
25 25 2 Luzula luzuloides : : 1 + + + + 1 + \%
0 2 1 Vaccinium myrtillus + 1 1 1 + + + + : \%
0 0 0 Picea abies (seedlings) : + 1 : : + + + + 1l
3 2 1 Vaccinium vitis-idaea : 1 + 1 + + : : : 1]
3 25 2  Sorbus aucuparia : : + + + Il
Festuco-Brometea
3 3 0 Euphrasia stricta : + + + 1]
25 25 0 Galium verum + : + + : Il
2 3 4 Euphorbia cyparissias . + : |
2.5 3 0  Filipendula vulgaris + : |
9 3 4 Hellanthemum + + |
nummularium
Rhamno-Prunetea
2.5 3 3  Crataegus monogyna + + : + + + 1l
2 3 3 Rosa canina : + + + + : + + 1l
2 3 3 Prunus spinosa + : : : : + + : 11
3 3 3 Salix capraea : 1 + + + 1]
3 3 3  Corylus avellana + + : : |
Variae Syntaxa
3 5 9 Betulg pendula + + + + + + + Y,
(seedlings)
3 2.5 0 Fragaria vesca + + + + + + + \Y)
3 2 2  Cruciata glabra + . : + + . + + 1l
3 3 3 Rubus idaeus + + + + + : : 1l
2 0 0  Juniperus communis : + + : : + 11
5 0 0  Lysimachia vulgaris : : : + + + : 11
3 3 0  Pteridium aquilinum : 1 + 1 : + 1]
4 3 0  Dryopteris filix-mas + + : : . |
4 3 3  Frangula alnus : . : + |
2.5 3 3 Genista ovata : : + : |
4 2 4  Gentiana asclepiadea + + : : |
3 3 3 Gnaphalium sylvaticum + . + |
35 25 2 Luzula sylvatica : + + : |
5 3 3 Salix cinerea + |
Bryophyta
- - - Polytrichum strictum : 1 1 1 1 1 + 1l
- - - Hypnum cupressiforme 1 . : : : + : |
where: U-humidity; T-temperature; R-chemical reaction of the soil; K-constancy.
. "I“he dlagr{;lm of ecological indices for. the o %) U T R
Hieracio pilosellae-Nardetum strictae 4189
association (figure 2) highlights the dominance 45 7 A
of mesophilous species (U3-3.5=47.3%), followed 40 33.79
by xero-mesophilous species (U2-25=24.32%), 35 1 m
eurydrophic species (Uo =13.52%), and meso- 30 1
hygrophilous species (Us-45=12.16%). 25
In terms of temperature preferences, 20 -
. . . 13,52
there is a predominance of micro- 15 | 3’:
mesothermophilous species (T3-3.5=45.94%), 10 -
followed by eurythermic species (T0=33.79%) 5 |
and  microthermophilous  species  (T2- 0 = i
25=20.27%). 115 2 25 3 35 4 45 5 55 6 0

The soil reaction favors the development
of euriionic species (R0=41.89%) and acid-
neutrophilous species (R3=32.43%), followed
by acidophilous species (R2=13.51%) and
strongly acidophilous species (R1=8.11%),
suggesting that this association develops on
acidic to strongly acidic soils.
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ecological indices

Figure 2 Diagram of ecological indices for the
Hieracio pilosellae-Nardetum strictae association;
where: U-humidity; T-temperature; R-chemical
reaction of the soil
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The mesophilic grasslands of Festuco
rubrae-Agrostietum capillaris association grow
on districambosol-type soils, which are deep
and rich in humus, occurring in the hilly and
premountain levels, belt at altitudes of 570-
1130 m, on slopes up to 23° with various
exposures (figure 3).

Figure 3 Festuca rubra and Agrostis capillaris
grasslands on Dragan Valley (original)

The two dominant species, Festuca rubra
and Agrostis capillaris, coexist in a codominant
relationship, depending on the soil nutrient
content. On soils with higher moisture,
compacted and low in nutrients, Festuca rubra
dominates, whereas on looser soils, Agrostis
capillaris predominates. The floristic
composition of these grasslands is very diverse,
totaling 110 species (table 2).

Besides the edifying species, the floristic
composition of the association includes a
significant proportion of species characteristic
of the Cynosurion alliance: Cynosurus cristatus,
Trifolium repens, Carlina acaulis, Hypochaeris
radicata, Leontodon autumnalis, of the
Arrhenatheretalia order and the Molinio-
Arrhenatheretea class, among which the most
constant are: Achillea millefolium, Holcus
lanatus, Lotus corniculatus, Thymus pulegioides,
Briza media (table 2).

In the phytocenoses of the association, a
large number of xerophilous and xero-
mesophilous transgressive species from the
Festuco-Brometea class penetrate, among which
those with the highest constancy are Hypericum
perforatum, Euphorbia cyparissias, Anthyllis
vulneraria, Carlina vulgaris, Dianthus
carthusianorum, Filipendula vulgaris, Galium
verum, Helianthemum nummularium,
Peucedanum  oreoselinum, as well as
acidophilous species from the classes Nardo-
Callunetea: Nardus stricta, Potentilla erecta,
Danthonia decumbens, Hieracium pilosella,
Veronica officinalis, Viola canina, Alchemilla
vulgaris, Genistella sagittalis, and from Vaccinio-
Piceetea: Luzula luzuloides, Vaccinium myrtillus,
Sorbus aucuparia. The association also includes
in its floristic composition a series of plants
originating from the forests and scrublands
bordering the analyzed phytocenoses, from the
classes  Querco-Fagetea, =~ Rhamno-Pruneteaq,
Epilobietea angustifolii.

Table 2
Festuco rubrae-Agrostetum capillaris Horvat 1951 association
u. T. R.  Floristic relevé nr. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 K
Altitude (m) 620 700 570 1130 835 1050 850 1010 675 650 1115 890 715 815 680 1030 1075
Herbaceous layer cover (%) 97 97 97 98 96 97 94 95 96 96 96 97 97 98 99 98 99
Shrub and subshrub layer
cover (%) 3 3 3 2 4 3 6 5 4 4 4 3 3 2 1 2 1
Exposition S E,SE E S NV V S§SENY S NE E S N Vv \Y S S
Slope (degree) ( °) 12 7 6 9 10 5 8 7 23 22 6 18 16 10 15 11 10
Relevés area (m?) 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
N: 46. | 46. | 46. | 46. | 46. | 46. | 46. | 46. | 46. | 46. | 46. | 46. | 46. | 46. | 46. | 46. | 46.
GPS coordinates * |8832§9129€92371769327889(|7865(086771849348453386904817428127€/826538543€/896298050({80461,
E: 22.| 22.| 22.| 22.| 22.| 22.| 22.| 22.| 22.| 22.| 22.| 22.| 22. | 22. | 22. | 22. | 22.
* [8177¢8237¢830357500774228727567942876322789798098772881751347702379362/844846710(/69635
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
3 0 0  As. Festuca rubra 2 2 3 4 3 3 3 3 3 2 4 2 3 4 4 4 4 \%
0 0 0  As. Agrostis capillaris 3 3 3 2 3 3 3 3 3 4 2 4 3 2 2 2 2 \%
Cynosurion
3 3 3 Cynosurus cristatus 1 + + : + : + + + + + + : + + + + \%
3.5 0 0 Trifolium repens + + + + + + : + + + + + + + + + \%
2.5 0 0 Carlina acaulis . + : + + + + + + : + : : : 1]
3 3 2.5 Hypochaeris radicata . : + : + : + : : + : + + : + 1]
3 0 0  Leontodon autumnalis + + + : + + + + + : + + 1]
3 2.5 0  Bellis perennis + + . : + + : : : + 1}
3 3 4 Gentiana cruciata . : + : : + : |
3.5 0  Phleum pratense + + : |
Arrhenatheretalia
3 0 0  Achillea millefolium 1 + + + + + + + + + + + + + : : \%
3.5 3 0  Holcus lanatus + 1 + : + : + : + + + + 1 + + 1 + \%
25 0 0  Lotus corniculatus + + + + + + : + + + + + + + : + : \%
2.5 3 3 Thymus pulegioides . + + + + + + + + + + + + : : + + \%
0 3 0  Briza media + 1 + + . : + + + + + : : + + + : \Y
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where: U-humidity; T-temperature; R-chemical reaction of the soil; K-constancy.

Analyzing the behavior of plants in
relation to moisture shows a predominance
of mesophilic species (U3-35=45.46%) and
xero-mesophilic species (U2-2.5=37.28%).

The thermal conditions in which the
phytocenoses of the association develop
favor micro-mesothermophilous species
(T3-3.5=51.83%) and eurythermic species
(To=27.28%).

The soil preferences of the
component species indicate a high
proportion of euryionic species
(Ro=42.74%), followed by acid-

neutrophilous species (R3=22.74%) and
slightly acid-neutrophilous species
(R4=17.27%) (figure 4).

CONCLUSIONS

In the phytosociological study of the
grasslands in the Dragan Valley, two main
associations were identified: Festuco rubrae-
Agrostietum capillaris (Molinio-Arrhenatheretea
class), characteristic of mesophilous grasslands
developed on deep, humus-rich soils with
moderate moisture and varied texture, and
Hieracio pilosellae-Nardetum strictae (Nardo-
Callunetea class), found on more shaded lands
with moderately acidic, medium-nutrient soils,
characteristic of montane and submontane
grasslands.

The grasslands of the Festuco rubrae-
Agrostietum capillaris association have a rich
floristic composition, totaling 110 species,

including species characteristic of the
Cynosurion alliance, xerophilous and xero-
mesophilous transgressive species,

acidophilous species, and elements derived
from neighboring forests and ruderal areas. The
grasslands of the Hieracio pilosellae-Nardetum
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Figure 4 Diagram of ecological indices for the
Festuco rubrae-Agrostetum capillaris association;
where: U-humidity; T-temperature; R-chemical
reaction of the soil

strictae  association are dominated by
mesophilous and micro-mesothermophilous
species, with a total of 74 species. The
herbaceous layer is complemented by
acidophilous and xero-mesophilous
transgressive species, as well as shrubs and
moss layers representative of mountain
ecosystems.

Analysis of ecological indices highlights
the predominance of mesophilous and xero-
mesophilous species in both associations, a
preference for micro-mesothermophilous and
eurythermic conditions, the development of
grasslands on neutral to moderately acidic soils
in Festuco rubrae-Agrostietum capillaris, and on
acidic to strongly acidic soils in Hieracio
pilosellae-Nardetum strictae.

The study demonstrates a clear
correlation between environmental conditions
(altitude, moisture, soil pH, exposure, slope)
and the floristic structure of the grasslands,
emphasizing the role of edaphic and




microclimatic factors in determining species
composition and dominance.

These two associations reflect the
conservation status of natural grasslands in the
Dragan Valley, providing useful information for
the management and preservation of
herbaceous biodiversity in the hilly and
mountainous areas of Cluj County.
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