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Abstract
Glavacioc River crosses many rural areas in southern Romania. The soil and groundwater in the neighboring area of
the Glavacioc River are mainly polluted by nitrates from agriculture (excessive fertilization with mineral nitrogen
fertilizers), husbandry (mismanagement of manure) and/or human waste. Based on previous research regarding soil
and water chemical content, our aim was to identify the plant species that could survive in the vicinity of Glavacioc
River. Knowing the concentration of chemical content in some localities, we inventoried the plant species from the
water and from the river banks. We can argue that the vegetation changes from up to down river, most nitrophilous and
ruderal species (diversity and abundance) growing down river. The highest impact on plant species distribution and
abundance is given by clear cutting the woody vegetation growing natural on the river banks (riparian). Any
management practices should include re-vegetation of river banks with the natural woody vegetation that have a very
important role in diminishing the entrance of pollutants in the water and maintaining most of the herbaceous natural
vegetation.
Key words: Glavacioc River, Romanian Plain, vegetation characteristics.

INTRODUCTION

have long time persistence (if no accident
occurs), the ecosystem reaches a higher level of
organization and becomes stable, the
relationships among plants and animals
communities increase and diversify (SanchezPerez et al., 1993; Huggenberger et al., 1998;
Tremolieres et al., 1998). The nutrient status of
the riparian zones is determined by regular
floods supply of water, nutrients and sediments,
the floods being the main driver of the strong
dynamics, high productivity, the structure
complexity and the species richness (Tornqvist,
1997; Bell et al., 2000). The distribution of
organic matter is a controlling factor affecting
water quality, habitat, and food webs (Giese et
al., 2000). Riparian plant communities are
biological processors of terrestrial-aquatic
interfaces and they develop a proper response
to hydrological disturbance, hydric stress and
nutrient or sediment inputs from the floodplain
(Tabacchi et al., 2000).
The variety and magnitude of human impacts
on rivers and their catchments (very important
natural systems) have rapidly accelerated

The most complex and intensively used
ecosystems in the world are considered rivers
and their catchments. Peoples understanding of
the complex connections between river
ecosystems and the landscapes through which
they flow increased during recent decades
(Calow & Petts, 1994; Naiman & Decamps,
1997; Campos et al, 2002; Burt et al., 2002;
Anbumozhi et al., 2005; Shearer & Xiang,
2007; Shabaga & Hill, 2010; Kuglerová et al.,
2014; Luke et al., 2019; Fonseca et al., 2021).
In time, European floodplains from temperate
zone display patches of vegetation/plant
communities (ranging from softwood to
hardwood communities) corresponding to
natural dynamic stages influenced by abiotic
factors (flood, wind, temperature fluctuation):
in early successional dynamics, the influence of
abiotic factors is strong, the riparian areas are
barely structured and comprise short-lived
species, and they are very dynamic; the longlived established hardwood forest stage, may
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(Naiman & Decamps, 1997; Martin et al.,
1999).
Riparian vegetation can effectively intercept
agricultural point and/or diffuse source
pollution into the rivers water body and reduce
the risk of water pollution (Tang et al., 2021)
and have a very important role in reduction,
regulation and control of the environmental
impacts of agriculture (Birnie et al, 2002; Riis
et al., 2020).
In recent decades, water pollution became a
major problem of the countries around the
world causing water quality degradation
(Tabacchi et al., 2000).
N2O emissions are caused by nitrogen (N)
loading and riparian zones might act like
buffers for the nitrogen input from agricultural
landscapes (Sanchez-Perez et al., 1993; Mayer
et al., 2007; Rriis et al., 2020). Even recently, a
knowledge gap still exists on how different
types of riparian vegetation influence N2O
emissions (Baskerville et al., 2021).
In Romania, a few studies had been performed
on some rivers from the Romanian Plain,
regarding: the biodiversity of alluvial shrubland
characteristic for the Câlniştea River (PaucăComănescu et al., 2005), ecosystem

characterization of some flooding ash forest
from the Neajlov Holm (Giurgiu District)
(Falcă et al., 2004), the diversity of alluvial
shrubland flora and fauna in the Neajlov
Floodplain (Paucă-Comănescu et al., 2004),
phenology of the main plant populations from
the Tamarix shrubland located on the lower
floodplain of the Prahova and Teleajen rivers
(Paucă-Comănescu et al., 2000; 2002),
The objective of our paper is to highlight the
diversity and characteristics of vegetation along
a small river valley where nitrogen inputs are
already known.
MATERIALS AND METHODS
The Glavacioc River is a permanent small
river, tributary of the river Câlniștea, which in
turn flows into the Neajlov river and thence via
the Argeş river into the Danube river. It rises
near the settlement of Ștefan cel Mare, Argeș
County
(44°31′34″N
25°06′19″E)
and
discharges into the Câlniștea near Ghimpați
(44°09′37″N 25°48′07″E) passing through four
counties (Argeș, Dâmbovița, Giurgiu and
Teleorman) (Figure 1).

Figure 1. Location of Glavacioc River watershed (EUNIS level 3 map)
and localities where plant species were investigated
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The total length of the river is ca 120 km and it
descends from 181 m altitude at its source to 56
m at its confluence with the Câlniștea.
The total area of the Glavacioc basin is 682
km2, including the following tributary semipermanent rivulets: Căldăraru, Fătăceni,
Glavaciocul Mare, Milcovăț, Sericu, Valea de
Margine and Vii (MSM, 2022).
The topography of the basin is gently
undulating. Apart from settlements and

associated industry, most of the basin is under
agriculture (almost entirely arable, with some
orchards) but with occasional blocks of
woodland, many of which are clearly of planted
origin.
The land in Glavacioc watershed is used mainly
for agriculture (79% arable land), pastures
(4.5%), vineyards and orchards (0.5%), towns
and villages (5.3%) and forests (10%)
(Figure 2).

Figure 2. Glavacioc watershed land usage (EUNIS level 3 map)

We conducted our vegetation survey from the
place of river discharging (confluence with
Câlniștea River) toward its spring (Ștefan cel
Mare locality), in towns and villages where the
concentration of surface and ground-water
nitrate pollution was already investigated by
Lăcătușu et al. (2019 a & b) (Table 1).
Our field investigations inventoried plant
species (herbaceous, shrubs and trees) from the
river margins (dry and wet riparian areas) and
inside the water (hygrophytous vegetation)
(Table 2) and from a few adjacent forests,
characterise the vegetation and habitat type

within the riparian zone; note plant species that
were important ecologically or in terms of
biodiversity; make an appraisal of the impact of
human activity on the riparian zone and the
river itself.
At each survey-site, the following were
recorded: dominant and characteristic species;
species of interest including any of higher
biodiversity value and any invasive species that
constituted a threat to the habitats; management
and/or disturbance of the surveyed reach of the
river by human beings.
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Table 2. Investigated localities and abbreviation (Abr.)

Table 1. The geographic data of the localities where the
inventory of plant species had been performed
Location
Ghimpați
Forest between Letca
Veche and Ghimpați
Letca Veche
Forest near Letca Veche
Merenii de Jos
Forest near Merenii de
Sus
Merenii de Sus
Milcovăț river
Crevenicu
Videle (Sowth)
Videle (Centre)
Forest near Blejești
Blejesti
Baciu
Puranii de Sus
Butești
Poieni
Poieni
Catunu
Glavacioc
Ștefan cel Mare

Coordinates
N44 11.213
E25 46.384
N44 11.410
E25 42.954
N44 12.062
E25 41.406
N44 12.055
E25 41.392
N44 14.186
E25 38.328
N44 15.281
E25 39.897
N44 13.642
E25 37.730
N44 13.724
E25 36.769
N44 14.728
E25 35.158
N44 15.777
E25 32.848
N44 16.207
E25 32.072
N44 13.236
E25 43.056
N44 28.563
E25 47.889
N44 28.429
E25 44.228
N44 22.183
E25 23.138
N44 23.385
E25 22.837
N44 23.223
E25 22.804
N44 24.176
E25 20.689
N44 25.501
E25 18.828
N44 28.129
E25 15.601
N44 48.344
E25 25.136

78

Locality
Toward Letca
Veche_forest
Letca Veche_water
Letca Veche_riparian
Toward Ghimpați_Forest
Ghimpați_water
Ghimpați_riparian
Toward Merenii de
Sus_forest
Merenii de Sus_water
Merenii de Sus_riparian

88

Glavacioc_water

74

Glavacioc_riparian

Altitude
(m)
61
90
75
76

80

Câlniștea_water
Câlniștea_riparian

82

Cătunu_water

90

Cătunu_riparian
Poieni_riparian

89

Abr.

Locality

TLVF Crevenicu_water
LVW
LVR
TGF
GW
GR

Abr.
CW

Crevenicu_riparian CVR
VW
Videle_water
VR
Videle_riparian
BW
Baciu_water
BR
Baciu_riparian

TMSF Blejești_water

BLW

MSW Blejești_riparian
MSR Sericu_water
Puranii de
GLW
Sus_water
Puranii de
GLR
Sus_riparian
CLW Butești_water
CR Butești_riparian
Ștefan cel
CTW
Mare_water
Ștefan cel
CTR
Mare_riparian
PR

BLR
SW
PSW
PSR
BTW
BTR
SMW
SMR

92

RESULTS AND DISCUSSIONS
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Lăcătușu et al. (2019a) stipulated that in the
Glavacioc River basin, shallow groundwater is
polluted with nitrates, exceeding the maximum
permissible limit (50 mg/L): 7 times the
average values and 12 times maximum value.
The surface water is slightly alkaline (pH = 8).
The input of pollutants in Glavacioc river came
from agricultural activities, fertilizers being
applied on arable land, pastures, vineyards, orchards; domestic contribution (animal stables,
unlined toilets close to the water table and penetrating the soil and clay deposits with low
permeability, solutes and polluted waters from
human households leaching directly in the
water table, etc.
Dunea et al (2021) specified that there is a
reduction of nitrates due to the buffering
capacity of riparian areas and wetlands, suggesting that the wetland vegetation intercepts and
consumes nutrients, diminishing their concentration in the water table. For instance, in
Poieni wetland area the lowest pH and nitrates
concentration was recorded, especially in the
months (March-April) when the development
of plants is high and maintaining a steady trend
during year.
Statistical analyses of data base highlights the
similarities among localities placed downstream and those from upstream, concerning
plant species from riparian areas and those

100
114
119
117
125
123
138
154

The created database is not a complete
inventory of plant species observed during the
field assessment but does indicate the main
dominant species and those of ecological
importance.
The taxonomic order of plant species followed
Sârbu et al. (2013). For ecological
characterization of each inventoried plant
species, ecological indexes from Sârbu et al.
(2013) were used.
For statistical multivariate analyses we used the
PAST program (Hammer et al., 2001). In table
2 we present the investigated localities and the
abbreviations used for statistical analysis.
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located in the water (Figure 3). The riparian
zones within the Glavacioc catchment have
different extents, mostly small to very small or
even absent (the agricultural fields became
riparian). Some riparian areas comprise extensive

water bodies (wetland) containing hydro- and
hygrophilous herbaceous species: i.e. in
riparian areas of Letca veche and Cîlniștea
(LVR and CR) with similar abundance and
dominance (Figure 3).

Figure 3. Bray-Curtis similarity of the localities based on inventoried plant species

Principal Components Analysis (Figure 4)
shows that the wet areas (river margins and
water) comprise similar vegetation, with
common plant species in most localities (Typha
latifolia L., Sparganium erectum L. em. Rchb.,
Phragmites australis (Cav.) Steud., Lemna sp.
cf minor L., Ceratophyllum demersum L.,
Carex riparia Curtis) but also, some localities

had a more distinctive species assemblage. The
riparian areas comprise a high variety of
species. Most riparian areas are highly
anthropized and degraded, with a few remnant
trees. The main problem is that the riparian
forests shrank or disappeared over large areas
Thus, the forests in the Glavacioc basin are
patchy and mainly planted (Table 3).

Figure 4. Principal Components Analysis of the localities based on inventoried plant species
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Table 3. The trees and shrubs recorded on riparian and neighbouring areas
Plant species
Salix alba
Salix purpurea
Salix fragilis
Populus alba
Populus nigra

Distribution in Glavacioc basin
Common dominant of riverside woodlands and scrub.
In most riparian scrub only confirmed rarely.
In many places with S. alba.
Scattered in most sites within the Glavacioc area but was hardly dominant.
The morphology of the Glavacioc trees was varied, and we suspect several hybrids and
cultivars are present.

Tilia platyphyllos

In small woodland blocks mainly comprised of native trees on drier ground and at the
upper edge of the floodplain TLVF and TMSF.

Morus nigra

Planted near habitation but also quite frequent sub-spontaneous in disturbed riparian scrub
and woodland along the river in LVR and MSR.

Quercus cerris

Frequent on disturbed banks in woodland near the Glavacioc river; much commoner in
small woodlands above the flood-line in TMSF.

Quercus pubescens
Quercus rubra

Only present in small woodlands above the flood-line in TLVF.
A major component of small, planted woodlands, both on higher ground and at the edges
of the floodplain in TLVF and TMSF.

Juglans regia
Gleditsia triacanthos

Occasional trees near habitation and rare in BLR.
Quite common on roadsides, at edge of woodland blocks and in disturbed riparian scrub
in MSR and GLR.

Amorpha fruticosa
Robinia pseudoacacia

Occasional to frequent on banks of rivers and in woody riparian habitats.
Frequent in planted woodland blocks, by roads and in riparian woodland, and riverbanks
in LVR, TMSF and SMR.

Acer negundo

Widespread on verges, woodland edges and scrub including riparian scrub only in MSR.

Acer tataricum

Only in woodland blocks with a native flora on drier, unflooded sites in TLVF, TMSF and
GLR

Acer platanoides

On dry and moist soils but is rare where the site is flooded frequently; though native in
some woodland sites here, it appeared to be planted in some blocks in TLVF and TMSF.

Euonymus europaeus
Cornus sanguinea

In drier woodlands with native flora in TMSF and MSR.
Mostly in drier woodland blocks with a native flora but also on moist riverbanks TLVF,
BTR and CTR.

Tamarix ramosissima

Rarely and confined to the dry verges of roads but not seen on riverbanks.

preferring dry soils is higher than of the species
preferring wet soil (hydrophytous) or
submergent (hygrophytous).
Most of the plant species tolerate neutal soils
(with pH low acid to low alkaline) (R 7) and
also many species are indifferent (R x).
The preference for nitrogen is highly variable,
from N 3 (soils poor in mineral nitrogen) to N 9
(soils with excessive loading of nitrogen,
deposits and pollution) dominating plant
species growing on soils rich N content (N 7)
and soils with higher N content toward
excessive (N 8). The plant species preferring
(N 9) (Alliaria petiolata, Arctium lappa,
Arctium tomentosum, Epilobium hirsutum,
Rubus caesius, Rumex patientia, Sambucus
nigra) are present in riparian areas.

The preferences of the plants for Light (L),
temperature (T), soil humidity (U), soil reaction
(pH) (R) and mineral nitrogen soil content (N)
(Figure 5) show that in the Glavacioc basin,
some plant species prefer shadow (L 4) and
semi shadow (L 5), some prefer full light (L 9)
and are indifferent (L x) but most species prefer
light and weak shading (L 7 and 8).
Regarding temperature preferences, many of
the plant species whose distribution is typically
in the plain and hilly areas, require warm
temperate climate (T 6) but numerous other
species are indifferent (eurythermic) (Tx).
The preferences for soil moisture are very
varied, showing the diversity of the vegetation
areas from the Glavacioc basin and also that
dry land is widely distributed into the basin.
The number and abundance of species
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Figure 5. Ecological indexes of inventoried plant species

In Glavacioc basin, plant species dominating
riparian areas are as follows: Bidens vulgatus
(annual invasive species growing in the
drawdown zone by the rivers), Cynodon
dactylon (in many kinds of disturbed, trampled
and even steppic grasslands often on paths
along the flood-banks of the rivers, and on road
verges, but seldom if ever where flooded),
Lythrum salicaria (most common in marshes,
fens and swamps, scattered in taller vegetation
on river-banks), Xanthium italicum (non-native
species from the Americas, it has become
typical of nutrient-rich sites, locally dominant
near the river especially on broader gently
sloping banks, marshes and the edges of paths
and tracks).
A common vegetation type in dry land, wetland
and water is dominated by Phragmites australis
which is abundant in many parts of the
Glavacioc basin, usually in fringing swamps in
shallow water but also in still water of
backwaters and adjacent pools and marshes.
The aquatic vegetation is dominated by Lemna
sp. cf minor L. common in still water vegetation of the Lemnetalia. In most lengths of the
rivers examined in the Glavacioc basin, Lemna
dominated most of the width (the flow was
seldom sufficient to break up the floating
carpets). Although only Lemna minor was recorded, the related L. gibba is likely to have
been present and can be difficult to distinguish
in forms without the inflated cells under the
frond.
Ceratophyllum demersum, typical of the
Potamion and Potametalia, in the Glavacioc

basin, is often dominant in still water,
especially in backwaters of the rivers.
Carex acutiformis and C. riparia: these two
Carex species occur in similar habitats and
often grow together in shallow still water at the
edge of rivers and pools, or in marshes
(sometimes where shaded). In the Glavacioc
basin, they were especially common at the
margins of the rivers but also grew in adjacent
marshes, especially where these were liable to
flooding from the rivers.
Sagittaria sagittifolia is morphologically
variable and able to grow in flowing or
standing water over a range of depths in
communities
of Sagittario-Sparganietum,
Phragmition, Oenanthion aquaticae and
Potamion. Frequent at the edge of rivers in the
Glavacioc basin, usually in still water but
occasionally as submerged leaves in the
flowing portions.
Upstream (near the source), some plant species
were recorded that cannot be found in the rest
of the basin: Alisma plantago-aquatica (found
in shallow and still (or slow-moving) water and
on the muddy banks of the drawdown zone in
vegetation of the Phragmititi-Magnocaricetea
and Bidention, near the Glavacioc river and its
tributaries, it grew in shallows, on gentlysloping wet banks and in seasonally-flooded
depressions in riparian scrub or woodland),
Berula erecta (in swamps and marshes of the
Phragmition, Magnocaricion and GlycerioSparganion, in Glavacioc, most common at the
upstream end of the river nearing its source,
where it formed patches in shallow water at the
edge of the flowing river), Veronica anagallis-
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aquatica (often in shallow water in
communities of the Glycerio-Sparganion,
Bidention and Phragmiti-Magnocaricetea, in
Glavacioc, mainly nearing the source of the
river, where there were patches in shallow
water at the edge of the flowing river).
Although Berula erecta and Veronica
anagallis-aquatica were rare at the Glavacioc
basin level and only grew upstream, near the
source, these species prefer high concentration
of mineral nitrogen, suggesting that not even
the waters near the source are unpolluted.

vegetation influence N2O emissions, interdisciplinary research on Glavacioc River might
be valuable.
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