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Abstract

The agricultural crops within Oltenia occupy significant areas, especially at the level of the Oltenia Plain and of the
Piedmont Hills. The rest of the areas where agricultural crops are located account for less extensive surfaces (at the top
of the Getic Piedmont and of the Sub-Carpathian hills). In recent years, much of the agricultural land in this part of the
country has been cultivated with precision agriculture, but in some areas conventional agriculture is still maintained.
The comparative analysis of the lands where conventional versus precision agriculture is practiced highlights the
existence of a different spontaneous vegetation, which on certain surfaces is harmful to agricultural crops. If we add to
these the increasing recent expansion of invasive alien species, we can say that the production of these surfaces is
significantly affected. Vegetation harmful to agricultural crops in Oltenia is included in 12 associations. The
phytocenoses of the association Stellarietum mediae Hadac 1969 have the largest distribution, but the phytocenoses of
the association Setario-Sorghetum halepensis Stefan et Oprea 1997 cause significant damage.
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INTRODUCTION al., 1956; Paun, 1966; Paun et al., 1975, 1979;
Rédutoiu et al., 2009). The plant species that
The crops within Oltenia are of major  give the physiognomy of the phytocenoses
importance in the regional economy, as they included in the associations that the present
cover representative surfaces, especially in the  paper analyzes have been studied by numerous
plain region, where favorable soils are located researchers; they have realized floristic
(e.g. chernozem). Studies on the soils on which inventories of these plants from different areas
this type of vegetation develops are present in of Oltenia (Anghel et al., 1972; Popescu, 1975;
various specialized works (e.g. Cilina & Cilina, Chirila et al., 1998; Chirila, 2001; Chirila et al.,
2019). At the level of the Getic Piedmont, of the 2002; Ciocarlan et al., 2004; Radutoiu, 2009), or
hills and of the Sub-Carpathian depressions they have conducted observations on the degree
within Oltenia, the agricultural surfaces are less of weed development within crops (Paun & Pop,
represented. 1970; Paun & Popescu, 1983). Most of them are
In recent years, precision farming has been  classified as "segetal weeds".
practiced in almost all agricultural lands in this Both spontaneous and cultivated plants are
part of Romania, but there remain certain areas  affected by various biotic or abiotic stress
where conventional agriculture is  still factors that make them more vulnerable to
maintained. On these surfaces, there has been present climate changes (Durau et al., 2021;
noticed the installation of a spontaneous Paraschivu et al., 2020, 2021; Paraschivu &
vegetation that competes with crop plants for the Cotuna, 2021; Velea et al., 2021).
main factors: water, air, light, heat, etc. (Chirildi ~ Globally, around 30,000 plant species are
et al., 2002). Sometimes, the competition is so known to cause damage to the crops in which
powerful that it can lead to a decline in the they grow; out of these, 2,000 bring actual
agricultural production or it can even economic damage - which represents about
compromise it. There can be stated that in such 6.6% (Chirila et al., 2002). In Romania, of the
situations we are dealing with a "harmful total number of species that cause damage to
vegetation". agricultural crops, about 16-23% (132 weeds)
Studies on this category of vegetation can be induce significant damage from an economic
found in several specialized works (Bujorean et ~ point of view (Chirila et al., 2002).
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MATERIALS AND METHODS

The data presented in this paper are the result of
an extensive field and laboratory work that took
place over a period of about 15 years. The
information gathered over the years has allowed
us to observe the syndynamics of this type of
vegetation.

The different pedo-climatic conditions within
the Oltenia Plain, the Getic Piedmont and the
Sub-Carpathian Depressions, enabled the instal-
lation of a various vegetation in the cultivated
lands characterized by conventional agricultural
practices. The cultivated areas where precision
farming is practiced lack spontaneous plants or
they are characterized by the presence of rare
specimens, which do not affect the crop plants.
Field trips were conducted in order to identify
those phytocoenosis that belong to the
spontaneous vegetation within crops and cause
crop damage. The field trips enabled us to seize
all vegetation phases, which, in turn, allowed us
to correctly identify plants, as well as to observe
all vegetation stages that are necessary for a
correct  classification in the  superior
cenotaxonomic systems.

During our field trips, we followed as much as
possible the stage of the vegetation, its dynamics
in time and space, as well as the successional di-
rections of phytocoenosis within some
territories.

Various bibliographic sources have been used
for the cenotaxonomic classification of the
analyzed vegetation (Sanda et al., 2001; Sanda,
2002; Sanda et al., 2007). The description of the
associations that we included in this type of
harmful vegetation was conducted on the basis
of the collected field data, corroborated with the
existing information in the specialized literature.
The following information is presented for each
association: the local characteristics, the
differences observed between the information
identified in the field and that present in the
specialized literature, as well as the crops that
have been affected in the framework of each
type of vegetation.

RESULTS AND DISCUSSIONS
The vegetation characterized as “harmful” for

the crops within Oltenia is included in the
following cenotaxonomic system:
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Cl. Artemisietea vulgaris Lohmeyer, Preising. et
R. Tixen ex von Rochow 1951; Ord.
Onopordetalia acanthii Br.-Bl. et R. Tiixen ex
Klika et Hadac¢ 1944; Al. Brachyaction ciliatac
Pop I. et Vitalariu Gh. 1971: Ambrosietum
artemisiifoliae Vitalariu 1973; Cl. Stellarietea
mediae R. Tiixen, Lohmeyer et Preising ex von
Rochow 1951, Ord. Centauretalia cyani R.
Tiixen, Lohmeyer et Preising. in R. Tiixen 1950
Al. Caucalidion lappulae (R. Tiixen 1950) von
Rochow 1951: Adonido-Delphinietum
consolidae Br.-Bl. 1970, Al. Veronico-
Euphorbion Sissingh ex Passarge 1964: Lamio-
Veronicetum politae Prodan 1939, Kruseman et
Vlieger 1939, Lathyro-Avenetum  fatuae
Passarge in Passarge et Jurko 1975; Ord.
Chenopodietalia albi R. Tiixen (1937) 1950, Al.
Panico - Setarion Sissingh in Westhoff et al.
1946: Digitario-Setarietum pumilae Felfoldy
1942 corr. Borhidi 1996, Echinochloo-
Setarietum pumilae Felfoldy 1942 corr. Mucina
in Mucina et al. 1993, Setario-Galinsogetum
parviflorae R. Tixen 1950 em. T. Miiller et
Oderdorfer in Oberdorfer 1983, Setario-
Sorghetum halepensis Stefan et Oprea 1997,
Stellarietum mediae Prodan 1939, Hadac¢ 1969;
Ord. Eragrostietalia J. Tiixen ex Poli 1966, Al.
Amarantho — Chenopodion albi Morariu 1943:
Digitario-Portulacetum  oleracei  (Felfoldy
1942) Timar et Bodrogk 1955, Tribulo-
Tragetum So6 et Timar in Timar 1954; Cl.
Artemisietea vulgaris Lohmeyer, Preising. et R.
Tixen 1950, Ord. Agropyretalia repentis
Oberdorfer et al. 1967, Al. Convolvulo-
Agropyrion repentis Gors 1966: Convolvulo-
Agropyretum repentis Felfoldy 1943.

Based on the data collected from the field and

corroborated with information from the
specialized literature, the analysis of the
vegetation included in the associations

presented above highlights the following aspects
(for each association):

Ambrosietum artemisiifoliae Vitalariu 1973
The presence of the Ambrosia artemisiifolia
species on the Romanian territory was first
reported at the beginning of the 20" century
(1908), in Orsova (after Vitalariu, 1973 in Topa
& Boscaiu, 1965) and the high risk of spreading
that this plant may present was intuited since
1971 (Vicol, 1971); two years later, the above-
mentioned association was described. At the
beginning, the phytocenosis of this association



were known only near the railways, but now
they are found in different crops within Oltenia
(e.g. watermelon, Figure 1, corn, sunflower).
The floristic composition of the areas dominated
by Ambrosia artemisiifolia always includes:
Erigeron canadensis, Galinsoga parviflora,
Setaria pumila, Convolvulus arvensis, Digitaria
sanguinalis,  Cirsium  arvense, Cynodon
dactylon, Eragrostis minor and Plantago
scabra. Ruderal species are found only on the
edges of crops. Although in terms of floristic
composition, the common ragweed-dominated
phytocenosis within crops are much poorer in
species than those described in ruderal sites (56
species), they still cause significant damage to
crops because of the aggressiveness mainly
shown by the nucleus of allogeneic species. On
these surfaces, the coverage values are around
95-100%.

Figure 1. Ambrosietum artemisiifoliae
from watermelon culture

Adonido-Delphinietum consolidae Br.-Bl. 1970
It is mainly found within cereal crops (wheat,
barley, oats, and rye) (Pedrotti, 2021).
Numerous annual species are present in the
composition of these phytocenosis (over 75%).
This vegetation is harmful within crops that
grow on leached, dry chernozems and which are
characterized by conventional agricultural
practices. The following species register high
abundance-dominance:  Consolida  regalis,
Centaurea  cyanus, Agrostemma  githago,
Anthemis arvensis, Myosotis arvensis, Viola
arvensis, Cirsium arvense, Sonchus arvensis,
Ranunculus arvensis, Lithospermum arvense,
Papaver rhoeas. It also develops well on the
fallow lands that have been cultivated with corn
in the past. Most of the species in these
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phytocenosis belong to the "segetal weeds"
category. The area characteristic for the
association is located in the south of Olt, Dolj
and Mehedinti counties.
Lamio-Veronicetum  politae
Kruseman et Vlieger 1939

It is a pioneer association found in poorly
maintained or unmaintained vegetable gardens,
fallow lands and vineyards (Sanda et al., 2001,
2002, Hutanu, 2004, Radutoiu et al., 2009). At
the national level, it is known from different
regions (Mititelu, D., 1970; Mititelu L. 1974;
Burduja & Diaconescu, 1976; Diaconescu,
1978; Sirbu, 2004; Radutoiu, 2008). During the
vernal season and sometimes at the beginning of
the summer, it is harmful for the crops in which
it settles (Radutoiu, 2008).

Lathyro-Avenetum fatuae Passarge in Passarge
et Jurko 1975

It is frequently found within the cereal crops
from certain settlements located in the western
part of Dolj County (Figure 2) and Mehedinti
County, where conventional agriculture is still
practiced. With the change of the crop type, the
physiognomy of these phytocenosis also
changes, being replaced by those dominated by
species of the genus Veronica (e.g. Veronica
hederifolia, V. persica, V. polita). Along with
the species characteristic of the association,
there are also found: Vicia cracca, Valerianella
locusta, Lathyrus tuberosus, Senecio vulgaris,
Veronica polita, Centaurea cyanus, Fallopia
convolvulus, Polygonum aviculare, Myosotis
arvensis, Anagallis arvensis, Veronica persica,
Convolvulus  arvensis, Cirsium  arvense,
Sonchus arvensis, Sinapis arvensis, Veronica
arvensis. In very rare cases, we have also
encountered: Viola arvensis, Vicia angustifolia,
Galium aparine, Lapsana communis).
Digitario-Setarietum pumilae Felfoldy 1942
corr. Borhidi 1996

The phytocenosis of this association are harmful
to the crops cultivated on permeable sandy-
clayey soils within the Oltenia Plain. They are
found in vineyards, especially on the lanes
between the vine rows (Oprea, 1998; Sirbu,
2004; Radutoiu, 2009), or in other crops that are
present on this type of soil within the eastern
part of Romania (Stefan et al., 1987; Mititelu &
Hutanu, 1996). The physiognomy of these
places is given by Digitaria sanguinalis, which
occupies the largest area of these lands along

Prodan 1939,



with Setaria pumila and Portulaca oleracea.
Besides these species, there are also
encountered: Sonchus arvensis, Amaranthus
retroflexus, Cirsium arvense, Convolvulus
arvensis. In the rainy years, these phytocenosis
account for a coverage of almost 100%.

Figure 2. Lathyro-Avenetum fatuae from Dolj county

Echinochloo-Setarietum pumilae Felfoldy 1942
corr. Mucina in Mucina et al. 1993

It is a common association in almost all
Romanian regions, including in Oltenia (So6,
1947; Paun et al., 1975; Coroi, 2001), namely in
gardens and crops that allow for hoe handling
(especially corn) and are neglected; it causes
significant damage in these ecosystems. It
prefers  nutrient-rich  soils. A  certain
stratification is also noticed within the
phytocenosis of this association: the first layer
consists of the species Amaranthus powellii,
Cirsium arvense, Echinochloa crus-galli and
Chenopodium album, the second layer is
represented by Mentha arvensis, Digitaria
sanguinalis,  Papaver  rhoeas,  Anthemis
arvensis, Thlaspi arvense, Gypsophila muralis,
while the third layer includes representatives of
the species: Plantago major, Trifolium repens,
Fallopia convolvulus and Convolvulus arvensis.
Setario-Galinsogetum parviflorae R. Tiixen
1950 em. T. Miiller et Oderdorfer in Oberdorfer
1983

It is frequently encountered in the Oltenia Plain,
in potato or watermelon crops, on dry soils with
a high content of sand or gravel, where it causes
considerable damage. Although the floristic
composition of these phytocenosis does not
include many species, the coverage is very high
because of the significant abundance-
dominance of the species (Figure 3): Galinsoga
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pamviflora,  Oxalis  fontana,  Polygonum
persicaria, Veronica persica, Chenopodium
album and Bassia scoparia.

Figure 3. Setario-Galinsogetum parviflorae
from the plain of Oltenia

Setario-Sorghetum halepensis Stefan et Oprea
1997

Although the dominant species in the
phytocenosis of this association is perennial,
from a cenotaxonomic viewpoint it is
characteristic of the annual vegetation types
(Biondi et al., 2014; Mucina et al., 2016). It is
harmful to corn and vegetable crops within the
Oltenia Plain and the Getic Piedmont. Sorghum
halepense does not form compact phytocenosis
in the Sub-Carpathian depression and hills
within this part of the country.

It is important to monitor the vegetation edified
by Sorghum halepense, because on certain areas
located in Oltenia it negatively affects Natura
2000 habitats (Figure 4).

Figure 4. Setario-Sorghetum halepensis
from the Jiu Corridor ( ROSCI0045)

Stellarietum mediae Prodan 1939, Hada¢ 1969
It is an association described by Prodan from the
Transylvanian gardens (Prodan, 1939). At



present, it is known from almost all areas of the
country (Popescu et al., 1984; Vitdlariu &
Horeanu, 1989; Sanda et al., 2001; Sanda, 2002;
Rédutoiu, 2008), especially from ruderal places.
In certain areas, it is mentioned within vineyards
(Sirbu, 2004; Radutoiu, 2008). It is especially
harmful during springtime, in the crops where
conventional agriculture is practiced. It
competes with crop plants for nutrients and soil
water supply. Along with species of the genus
Veronica (V. polita, V. persica), Lamium
amplexicaule, L. purpureum, and Capsella
bursa-pastoris, it sometimes accounts for
coverage values of 100% (Figure 5).

Figure 5. Stellarietum mediae
from the level of the Getic Piedmont

Digitario-Portulacetum  oleracei
1942) Timar et Bodrogk 1955
Phytocenosis belonging to this association have
been identified in gardens located in the main
river floodplains within the Oltenia Plain and
within the Getic Piedmont - to a lesser extent, as
well as in vineyards (Grigore, 1968; Spiridon,
1970; Paun et al., 1975; Burduja & Horeanu,
1976; Coste, 1998; Coroi, 2001). It grows on
nutrient-rich soils with a high content of sand or
gravel. It prefers well-lighted and irrigated
places.

Along with the dominant species (Portulaca
oleracea), which accounts for a coverage of over
75% (Figure 6), there are encountered: Veronica

(Felfoldy

persica, Polygonum  aviculare, Hibiscus
trionum, Sinapis arvensis, Setaria pumila, S.
viridis,  Chenopodium  album,  Anagallis

foemina, Solanum nigrum, Cynodon dactylon.
The annual species predominate, while the
perennials are present in small number (e.g.
Cirsium  arvense, Convolvulus  arvensis,
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Chondrilla juncea). Tt causes considerable
damage to crops
agriculture.

grown in conventional

Figure 6. Digitario-Portulacetum oleracei

Tribulo-Tragetum So6 et Timar in Timar 1954
The phytocenosis of this association prefer
places with high temperatures and increased
light conditions (Figure 7).

from the Jiu meadow

It is found in the southern part of Oltenia, in
various agricultural crops grown on sandy soils
(Simeanu et al., 2019), or in abandoned
vineyards (Bagi, 1990). It causes crop damage
especially during dry years. The floristic
composition of the association highlights the
presence of species resistant to water stress
(Anthemis arvensis, Arenaria serpyllifolia,
Crepis tectorum, Cynodon dactylon, Digitaria
sanguinalis). Sedum caespitosum (Cav.) DC., a
rare Mediterranean species in Oltenia, was
mentioned from some phytocenosis located in
the Ciupercenii Vechi area (Simion, 2017).



Convolvulo-Agropyretum
1943

This association is present in abandoned
vineyards, or in those that were neglected for a
long period of time. After several years, there is
to be noticed an evolution towards the floristic
composition of the neighboring meadows,
edified by Poa pratensis or Agrostis stolonifera.
Once it has been settled, it is very difficult to
control this type of vegetation because of the
well-developed rhizome system of the dominant
species and of the root buds that are
characteristic for Convolvulus arvensis. Along
with the two species that give the name of the
association (Figure §), there are also
encountered: Cynodon dactylon, Cirsium

repentis  Felfoldy

arvense, Polygonum aviculare, Cardaria draba,
and Setaria pumila.

Figure 8. Physiognomy of phytocenosis of the
Convolvulo-Agropyretum repentis association

CONCLUSIONS

The analyzed associations, which were included
in the commonly called "harmful vegetation",
are largely dominated by annual species. Some
of them are present in various agricultural crops:
Digitario-Portulacetum oleracei  (Felfoldy
1942) Timar et Bodrogk 1955, Digitario-
Setarietum pumilae Felfoldy 1942 corr. Borhidi
1996, Echinochloo-Setarietum pumilae Felfoldy
1942 corr. Mucina in Mucina et al. 1993, Lamio-
Veronicetum politae Kruseman et Vlieger 1939;
other associations are mainly present in certain
crops: Ambrosietum artemisiifoliae Vitalariu
1973 (in watermelon, corn crops); Convolvulo-
Agropyretum  repentis Felfoldy 1943 (in
vineyards); Lathyro-Avenetum fatuae Passarge
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1975 (in cereal crops); Setario-Sorghetum
halepensis Stefan et Oprea 1997 (in maize
crops); Stellarietum mediae Hadac 1969 (in
crops that allow hoe handling and in vineyards);
some associations are characteristic of a certain
soil type: Tribulo-Tragetum So6 et Timar in
Timar 1954 - on sandy soils.

This type of vegetation is an important source of
"weeds" for the neighboring crops, where
precision farming is practiced, as well as for
other types of natural vegetation located nearby.
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