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CORRELATIONS BETWEEN THE INDUCTION OF CYCLOBUTYL-PYRIMIDINE-
DIMERS AND THE CYTOGENETIC EFFECTS OF UV RADIATIONS AT BEAN
(PHASEOLUS VULGARIS L.)

IULIANA CSILLA BARA

Abstract. The study was focused on estimating the early effects of UV-B at molecular and chromosomal level and the specific
responses of four bean cultivars from Romania. The molecular damage was estimated by analysing the cyclobutane - pyrimidine
dimers (CPDs) formation and their photorepair, and the cytogenetic effects by the occurrence and frequency of chromosomal
aberrations, which may appear during cell division in root apex. The study proves that for Ardeleana, Avans, Star, and Diva
cultivars, UV-B had little influence on the amount of CPDs formation in hypocotyls hook, and the cytogenetic effect is also very
similar, the DNA lesions leading to the same types of chromosomal aberrations, with aberrations frequency correlated with the
mitotic index, presenting a low sensitivity to increases of UV-B radiation. The choice of Phaseolus vulgaris (LINNAEUS 1753) as
biological material for investigations can be explained by the importance of seeds and legumes in humans’ nutrition, because of the
increased level of high quality proteins, and the high energetically level, and due to the importance in soil amelioration.

Keywords: dimmers, aberrations, bean, UV-B.

Rezumat. Corelatii intre inducerea formdrii dimerilor ciclobutil pirimidinici i efectele citogenetice ale radiatiilor
UV la fasole (Phaseolus vulgaris L.). Studiul s-a axat pe estimarea efectelor radiatiilor UV-B la nivel molecular §i cromosomial
st a raspunsurilor specifice a patru soiuri romdnegti de fasole. Leziunile apdrute la nivel molecular au fost evaluate in urma analizei
Jormdrii si respectiv fotorepardrii prin clivare a dimerilor ciclobutan pirimidinici (CPDs), iar efectele citogenetice au fost estimate
in urma analizei frecvenfei de aparifie a aberatiilor cromosomiale, la nivelul apexului radicular. Studiul dovedeste cd in cazul
soiurilor: Ardeleana, Avans, Star §i Diva, radiatia UV-B are o eficientd scazutd in inducerea formdrii dimerilor de timind la nivelul
cdrjei hipocotilare, leziunile apdrute la nivel ADN determindnd aparitia aceloragi tipuri de aberatii cromosomiale indiferent de soi,
avind frecvenfa corelatd cu indicele mitotic, dovedind o sensibilitate redusd la intensificarea iradierii cu UV-B. Alegerea fasolei
Phaseolus vulgaris (LINNAEUS 1753), drept material biologic folosit in investigafii, poate fi explicatd prin importanta folosirii
seminfelor si pdstdilor in nutrifia omului, datoritd confinutului ridicat in proteine de calitate, a nivelului energetic ridicat cdt §i a
importantei folosirii speciei, drept plantd precursoare in ameliorarea solului.

Cuvinte cheie: dimeri, aberatii, fasole, UV-B.

INTRODUCTION

In the last decades, the scientific world research focused, because of stratospheric ozone lay depletion, on the
effects of UV irradiations (particularly UV-B) on organisms’ survival, on the induction of changes at the level of
biochemical and genetic processes, and on the variability of characters.

The most important consequence of the stratospheric ozone depletion is an increase in the amount of UV-B
(280-315nm) radiation reaching the earth’s surface, because ozone selectively filters out the shorter UV wavelengths,
(BJORN et al., 1999a). The shift of spectral UV composition towards shorter wavelengths has on higher plants damaging
effects, including DNA damage, commonly represented by formation of cytotoxic cyclobutane pyrimidine dimmers
(CPDs), which can be reversed by splitting of CPDs by subsequent exposure to UV-A — blue light radiation (360-
420nm), phenomenon termed photoreactivation (photorepair), via DNA photolyase (PRE) (BUCHHOLZ et al., 1995).
DNA damage and repair, illustrated by kinetics of CPDs formation and repair as well as chromosomal aberrations
occurred during cell division as response to mutagenic agents has been investigated in several plant species, but
information of behavior shown by different cultivars of the same species can be important for the study of individual
variability in a population. In the present study, we examined the formation and photorepair of DNA damage and the
chromosomal aberrations induced by UV-B radiation in four Romanian cultivars of Phaseolus vulgaris L. (LINNAEUS
1753).

MATERIAL AND METHODS

Plant Material and Light Treatments

Biological material: Phaseolus vulgaris L. seeds of 4 Romanian cultivars (Diva, Ardeleana, Avans, Star),
obtained from S.C.D.A. Podu-lIloaiei Iagi Romania.

Mutagenic agent: UV-B radiations.

Light Sources for induction of cytotoxic cyclobutane pyrimidine dimmers (CPDs):

Short-wavelength UV radiation was obtained from a Philips TL 40-W/12 fluorescent tube (Ama 310 nm,
fluence rate 4.81 Wm™ for 20 cm irradiation height). This light source was used unfiltered (covered with quartz) or
filtered through 3mm Schott cutoff filters WG 360 (8, 3 W m™). The filters cut UV-B radiation with certain wavelength
(50% transmission for the given wavelength).
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Light Sources for photorepair, via DNA photolyase:

UV-A was obtained from Osram L36-W/73 tubes (3.3 Wm-?), fluence rate 19.6 Wm for 20 cm irradiation height.

Irradiation time: 30 minutes for UV-B and 60 minutes for UV-A.

Light sources used for cytogenetic studies designated UV/white light, is a mixture of:

2 L 40 W/73 (UV-A), Osram
2 TL 40 W/18 (Blue Light), Philips
1 TL 40 W/12 (UV-B), Philips.

Fluence rate of UV-B lamp is 3 Wm™ total fluence rate is 8 Wm™.

The lamps were positioned in the next order: 1,2, 3,2, 1.

The Osram L 40 W/73 (UV-A source) includes sufficient UV-B radiation to activate UV-B photoreceptors
(BEGGS & WELLMANN, 1985).

Relevant WG type cutoff filters (Schoit and gen, Mainz, Germany) were used for the experiment: WG 305
with 11, 9 Wm'? fluence rate, WG 320 (11 Wm™) and WG 360 (8, 3 Wm™). The last one was used for UV-B control.
The filters cut UV-B radiation with certain wavelength (50% transmission for the given wavelength).

Working steps:

For each experimental variant, 20 seeds of four bean (Phaseolus vulgaris L.) cultivars were selected and sown
in 300ml humid Vermiculite (Deutsche vermiculite Ddmmstoff Gmbh Sprockhével), in 9/9 cm plastic box. Seedlings
were germinated and grown at 25°C for 4 days with controlled conditions of humidity and light/darkness altemation, in
a phytochamber.

For testing UV imradiation effects, including DNA damage, represented by formation of cyclobutane
pyrimidine dimmers (CPDs), the hypocotyls were cut longitudinally in halves, placed with the cut face on wet filter
paper, and covered with a 3 mm quartz plate penetrated by UV or transmission WG360 cutoff filter (50% transmission
at the given wavelengths, cutting completely UV-B, representing Control variant for each cultivar).

The hypocotyls halves were then, depending on the experimental variant, frozen in liquid nitrogen for
estimating CPDs formation, or subsequent irradiated with UV-A for photorepair.

Six hypocotyls halves for each cultivar were ground for 3 minutes using sand 0.5 ml of CTAB buffer. DNA
extraction was carried out essentially as described by TAKEUCHI et al. (1996) using a CTAB-based procedure. DNA
damage was assayed by determination of cyclobutane pyrimidine dimers (CPDs) using a method adapted from MORI et
al., 1991. DNA samples were denaturized, immobilized on an ELISA (Enzyme Linked Immunosorbent Assay) plate,
and CPDs detected using the primary TDM-2 monoclonal antibody and the secondary HRP antibody. The method is
based on the detection of the primary bound antibody by the secondary antibody (Sigma, St. Louis) and measuring the
absorbance at 490 nm. CPD photorepair was assayed measuring the rate of disappearance of CPDs from DNA by
activation of the DNA photolyase after exposing the samples to UV-A.

The rates of the CPDs photorepair in hypocotyls, were calculated as follows:

2.0-2.R
20-2.K

variant, R-the UV-B+UV-A treatment variant and K the Control variant.

For cytogenetic studies: for each cultivar, there were 6 experimental variants (5 treatment variants and 1
control). For treatment variants, 72h old seedlings (15 for each variant) were irradiated in boxes covered with cutoff
filters (WG360, WG320, WG305, WG275, Q) for 0,5h; 1,5h; or 3h with the light source described above. For control
variant, 15 seedlings (72h old) were kept in dark at 25° C. After irradiation, roots were coloured by Feulgen method and
microscope slides were prepared using root tips of 0.5-1 cm, following Squash techniques for cytogenetic studies
(CIMPEANU et al. 2002).

% Rep.= x 100 where % Rep represent the percent of restored dimmers, Q-the UV-B treatment

RESULTS AND DISCUSSIONS

After extraction, the DNA containing samples were read at the spectrophotometer at A260nm respectively
A280nm, to check out if the proportion between the two obtained values are in the range of 1.8-2.0, which is an essential
condition before following the next steps. Results were very similar for all the four cultivars, for all experimental
variants, as shown in the Table 1.

Table 1. Ratio between readings at A260nm A280nm.
Tabel 1. Raportul intre absorbtiile la A260nm i A280nm.

Caultivar Variants
Samples irradiated through WG 360 Sample irradiated through Samples irradiated with UV-B
filter Q filter followed by UV-A irradiation (R)
(©) Q)
Diva 1,93 1,96 1,94
Ardeleana 1,91 1,95 1,95
Avans 1,96 1,95 1,86
Star 1,91 1,95 1,92
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Regarding the action of the UV-B irradiation on the induction of CPDs, the results showed that the level of
UV-B had little influence on the amount of CPDs formed in hypocotyls in the case of the four Romanian bean cultivars.
The unexpected identification of dimmers also in Control samples, can be explained by the unspecific binding of
thymine monomers or other azotate base to DNA, or the induction by UV-A in the case of a high energetic flux (Fig.1).
UV-B radiation was probably effectively filtered by the UV-B absorbing compounds or CPDs were effectively
photorepaired by the action of the DNA photolyase. Estimations of the rate of the CPDs photorepair in hypocotyls,
indicate that, after 1h under photorepair conditions (UV-A irradiation) depending on cultivar, between 7.2-16.85 % of
the CPDs disappeared (Table 2). This experiment indicate that the investigated bean cultivars presents a low sensitivity
to increases of UV-B radiation, the photorepair, even if not effective enough to remove all CPDs, helps in avoiding the
increase of DNA damage by this radiation.

It was also observed that for each cultivar, DNA quantity increased due to UV-B irradiation compared with the
Control.

For each tested cultivar, on the ELISA plate, there were placed 200ng DNA per cell, in three repetitions: one
negative control variant (represented by TE buffer), the Control variant (C) represented by the WG360 filtered UV
irradiated samples, the DNA lesion (Q) variant represented by UV-B irradiated samples, and the photoreparation (R)
variant, represented by samples irradiated with UV-B followed by UV-A irradiation.

T ——————
0,09 +—
0,08 +——
0,07
0,06
0,05
0,04
003
0,02
0,01 +
5 -

Average number of dimers

Ardeleana Avans Star

Cultivar

Figure 1. Average number of CPDs induced by UV irradiation at Phaseolus vulgaris L.
Figura 1. Numarul mediu de dimeri formati in urma iradierii cu UV la Phaseolus vulgaris L.

After reading the ELISA plate at DYNEX.MRX at A490nm, for all investigated cultivars it could be noticed an
increase of dimmers number following UV-B irradiation and a decrease after subsequent UV-A irradiation, because of
photoreparation, as shown in Fig.1. It can be observed that the percent of restored dimmers is 6.95% for Diva, 11.71%
for Ardeleana, 23.08% for Avans and 16.10% for Star (Table 2).

Table 2. The percent of restored dimmers for each investigated cultivar.
Tabel 2. Procentul dimerilor clivati in urma fotoreparirii, pentru fiecare dintre soiurile investigate.

Cultivar

Diva

Ardeleana

Avans

Star

6.95%

11.71%

23.08%

16.10%

Knowing the average number of dimmers formed in the case of DNA lesions variant (Q: UV-B irradiated
samples), and the average number of dimmers which were not cleaved during photoreparation R, it was calculated the
average number of dimmers which were cleaved during photoreparation (Table 3).

Table 3. Average number of dimmers which were cleaved for each investigated cultivar.
Tabel 3. Numérul mediu de dimeri clivati, pentru fiecare soi investigat.

Cultivar

Diva

Ardeleana

Avans

Star

0.01

0.011

0.021

0.014
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Comparing the photoreparation efficiency for the 4 bean cultivars, it can be observed that from this point of
view, the most resistant to the damaging UV-B action is Avans, followed by Star, Ardeleana, Diva (Fig. 2). Diva is the
most sensitive, because both: highest number of formed dimmers and lowest percent of restored dimmers.

A possible way of explanation can be the distribution of dimmers leading to differences in photoliase

accessibility (which is the cleavage enzyme).

0,16 .
0,14
0,13 4~
0,1
0,08
0,06
0,04 -

uQ

= Cleaved dimmers

Dimersnumber

0,02

Ardeleana Avans

Cultivar

Figure 2. The photoreparation efficiency for the 4 bean cultivars.
Figura 2. Eficienta fotoreparatiei in cazul celor 4 soiuri de fasole.

The frequency of cells with chromosomal aberrations

If we consider the values induced by different wavelength UV (for 0.5h irradiation time) in ana-telophase (A-
T) of the 4 bean cultivars (Ardeleana, Avans, Star, Diva), it could be noticed that the frequency of cells with
chromosomal aberrations increase with the decrease of radiation wavelength (meaning UV-A, to UV-B and finally UV-
C kind of radiation). The maximal number and types of aberrations were found in the case of full spectrum UV (filter
Q), especially for Diva cultivar, following Star, Ardeleana and Avans.

For 1.5h irradiation time, results were similar regarding aberrations frequency connected with cultivar type:
the frequency of cells with chromosomal aberrations increase with the decrease of radiation wavelength, the maximal
number and types of aberrations were found in the case of full spectrum UV.

Figure 3. A-T with broken bridges, expulsed, retardate chromosome, Star, WG320, 1.5h.
Figura 3. A-T cu punti rupte, retardatari si un expulzat, Star, WG320, 1,5h.

12
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Figure 4. A-T with broken bridge, retardate chromosome Avans, WG275, 1,5h.
Figura 4. A-T cu punte rupta si retardatari, Avans, WG275, 1,5h.

For 3h irradiation time, it could be observed the increase of aberration frequency for all irradiations variants
(WG 360, WG 320, WG 305, WG 275, Q), meaning UV-A, UV-B, UV-C and full spectrum of UV, proving the
importance of treatment period next to UV harmfulness (increasing with the decrease of wavelength) in disturbing cell
division.

The Ardeleana, Star, Avans and Diva cultivars reacted very similar. Aberrations types were in order of their
occurring frequency: simple or multiple bridges, retardate chromosomes, expulsed chromosomes, simple or multiple
bridges combined with chromosomes or chromosomal fragments (Figs. 3-5) and in a very low percent some other
aberrations types as more than one retarded chromosomes, expulsed genetic material, and multiple division poles.

Figure 5. A-T with multiple broken bridges, retardate chromosome Diva, Q 3h.
Figura 5. A-T cu punti rupte, retardatari Diva, Q 3h.

The most frequent aberration types induced by UV, are multiple broken bridges, but could be observed also
combinations between bridges and retardate or expulsed chromosomes, one or more retardate chromosomes, unequal
and also tripolar ana-telophase (Figs. 4-5).

13
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Figure 6. Frequency of aberrant A-T different cultlvars of bean, dependmg on UV wavelength 0.5h irradiation time.
Figura 6. Frecventa A-T aberante, pentru diferitele soiuri de fasole, in functie de lungimea de unda a radiatiei UV, durata iradierii 0,5h.

After analyzing aberraiions type, it can be noticed that in the case of all investigated cultivars, UV irradiation
induced lesions at DNA level but also affected division spindle. The induction of lesions at DNA level was proven also
by the increase of CPD dimmers number following UV-B irradiation.

For aii the 4 cultivars, the results regarding the aberrations frequency can be correlated with the mitotic index.
The aberrations frequency value increases and the mitotic index decrease (as a plant protection mechanism) correlated
with the decrease of UV wavelength and increase of irradiaticn time (BARA & GRAMA-TIGANAS, 2005). The mitotic
index decrease, proves an inhibition of cells division, shown that 2 supra UV-B dose could cause reduction in plant
growth and in biomass production, similar to some other studies (SULLiVAN & TERRAMURA, 1989, TOSSERAMS et al.,
2001).

18 B R L e R e ===
16 4
T N .
13 4 ——
& T uDiva
g |
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Controle WG360 WG320 WG305 WG275 Q
UV wavelength

Figure 7. Frequency of aberram A-T for different culnvars of bean dependmg on UV wavelength for 1. 5h 1rrad|at10n time.
Figura 7. Frecventa A-T aberante, pentru diferitele soiuri de fasole, in functie de lungimea de unda a radiatiei UV, durata iradierii 1,5h.
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Figure 8. Frequency of aberrant A-T for different cultivars of bean, depending on UV wavelength, for 3h irradiation time.
Figura 8. Frecventa A-T aberante, pentru diferitele soiuri de fasole, in functie de lungimea de undi a radiatiei UV, durata iradierii 3h.

It can be observed (Figs. 6-8) that for all irradiation time variants, the frequency of aberrant A-T, reaches the
highest values for Diva cultivar, in the case of full spectrum UV (filter Q), in concordance with the DNA level damage,
proved by the highest number of induced dimmers and lowest percent of restored dimmers. Persisting lesions occurred
due to the dimmers which were not cleaved after photoreaparation, leaded to chromosomal aberrations, the frequency
and types of which, were, as expected increased for Diva cultivar comparing with the other 3 cultivars (Avans, Star and
Ardeleana, which reacted quite similar).

CONCLUSIONS

1.UV-B had little influence on the amount of CPDs formed in hypocotyls hook, on aberrations type or
aberrations frequency, for the Romanian Phaseolus vulgaris L. investigated cultivars, all showing a low sensitivity.

2. The frequency of aberrant A-T reaches the highest values for Diva cultivar, in the case of full spectrum UV,
in concordance with the DNA level damage, proved by the highest number of induced dimmers and lowest percent of
restored dimmers.

3.For all investigated cultivars it could be noticed an increase of dimmers number following UV-B irradiation
and a decrease after subsequent UV-A irradiation, because of photoreparation.

4. The photorepair, even if not effective enough to remove all CPDs, helps in avoiding the increase of DNA
damage by this radiation.

5.Regarding kinetics of CPDs formation and cleavage at DNA level, for the investigated four bean cultivars,
the most resistant is Avans, than Star, Ardeleana and Diva.

6.For all 4 investigated cultivars, the frequency of aberrations induced by UV increases with the decrease of
wavelength and with the increase of irradiation time, but the percent of mutations occurrence is similar to the natural
induced ones, proving the low mutagenic effect of UV.

7. After analyzing aberrations type, it can be noticed that in the case of all investigated cultivars, UV irradiation
induced lesions at DNA level but also affected division spindle, occurring multipolar ana-telophase, retardate
chromosomes.

8. The maximal number and types of aberrations were found in the case of full spectrum UV, correlated with
the mithotic index decrease.
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EPIPHYTIC AND TERRICOLOUS LICHENS DIVERSITY
IN COZIA NATIONAL PARK (ROMANIA)

GULSAH COBANOGLU, MUSTAFA YAVUZ, IULIAN COSTACHE, IRINA RADU,
BIRKAN ACIKGOZ, LAURENTIU BALONIU

Abstract. 4 list of 76 lichens taxa, including mainly epiphytic and many terricolous lichenized fungi, is reported from Cozia
National Park-Romania. Nine taxa are newly recorded for Romania. 54 taxa are new for Cozia.

Keywords: lichenized fungi, diversity, epiphytic, terricolous, Cozia.

Rezumat. Diversitatea lichenilor terestri si epifitici din Parcul National Cozia (Romania). O listd cu 76 de taxoni,
incluzdnd in special lichenii epifitici gi tericoli, este raportatd din Parcul Nafional Cozia (Romania). 9 taxoni sunt amintifi in
premierd pentru Romdnia, iar 54 taxoni pentru Cozia.

Cuvinte cheie: licheni, diversitate, epifitic, tericol, Cozia.

INTRODUCTION

Lichens as unique symbiotic organisms have important ecological roles. Epiphytic lichens, especially being
highly sensitive to pollution, are well-known bioindicators. The present study focusing on mainly epiphytic and
terricolous lichen diversity in Cozia Mount is one of the most detailed lichenological surveys aimed to contribute for
Romanian lichen mycota.

The lichen flora of Romania has been studied for more than 150 years and the results are found in over 300
publications (BARTOK, 1993, 1994; BURLACU, 1967; BURLACU et al., 1969; CIURCHEA, 1969, 1970; CIURCHEA &
CODOREANU, 1967, CODOREANU, 1966; CODOREANU et al., 1960; HORIA, 1965; MORUZI & TOMAN, 1967, 1969, 1970-
71; Sava, 1972, 1973; MORUZI et al.,, 1967) presented a survey (in Romanian) of all available floristic information.
Following practice of that time, these authors included many infraspecific entities, listing a total of 2,575 taxa
(CIURCHEA, 2007b). Effectuated research about lichens from Cozia Mount: CODOREANU & CIURCHEA (1965) mentions
35 species of lichens on gneiss, at altitudes between 1,000-1,200 m; BARTOK (1990) mentions 36 species of lichens;
some of them had been reconsidered by nomenclature and included in "Catalogue of lichens in Romania” (CTURCHEA,
1998, 2007a).

Study Area

Cozia Mount, placed east of the Olt Defile, is part of the Mountains Fagaras group, being the south-west
subdivision of those. The Fagaras Mountains are located in the central zone of Romania, in the central-southern part of
the Southern Carpathians and are crossed, from North to South, by the Olt River. Administratively, it belongs to Valcea
County (Fig. 1).

According to our pre-research on Cozia Mount, the eligible area for lichen collecting is about 117.6 km? that is
a part of Cozia National Park. This possible study area is a large rectangle with sides of 6’ x 8’ length. The coordinates
of the corners are; from North to South: 45°22'N-24%25E, 45°16’°N-2425’E and from East to West 45°22°N-24°17’E,
45°16°N-4°17°E. There are 6 squares from East to West and 8 squares from North to South. Each square has 1 x 1 (km)
dimensions and will be called ‘Grid’. This grid system will make our work easier and well organized. Data about the
plan of research can be found on the Website about Lichens of Cozia. http://cozialichens.googlepages.com

Geology and geomorphology. Geologically it prevails gneiss, which is known as ,gneiss of Cozia“, like
crystals of orthoclase and granite. The southem unit is formed by reef limestone, conglomerates with elements of gneiss
and grit stones (all from Cretaceous), packets of rocks that sink into new sedimentary systems. The relief of the
National Park Cozia, with an altitude difference of about 1,360 m (between the Olt Valley and Cozia Peak, 1,668 m), it
is characterized by a dynamic aspect: big differences of level on small areas, steep slopes and ruiniform landforms.

There are mainly three types of soil (cambisols, spodosols, hydromorphic soils) with a lot of sub-types.
Cambisols contain eumezobasic brown soils formed on rocks rich in minerals and iron-magnesium — limestone rocks,
dolomites, conglomerates, calcareous sandstones formed on mountainsides with different expositions and slopes. These
soils support the growing of beech stands, mixed with maple and ash trees, on shadowed mountainsides; oaks are mixed
with linden trees and field maples on sunny slopes; brown acid soils are formed on acid rocks rich in iron-magnesium,
on slopes with different expositions and inclinations and they encourage the growing of spruce woods. Spodosols are
represented by feriilluvial brown soils, which formed under cold and very humid climatic conditions, on acid rocks and
podzol soils, which formed in cold and rainy climate, on acid substratum. Due to the presence of waterproof substrata in
connection to an excessive humid regime, there are also hydromorphic soils situated on the banks of some brooks.

Hydrology. All the rivers that drain Cozia National Park are tributaries to the Olt, either directly (the Baiasu,
the Lotrisor, the Pausa, the Cilinestiul etc.), or indirectly, through the gathering of those of the Lotru (the Vasilatu etc.).
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Climate. The annual average temperature at Cozia station (1,573 m alt.) is of 3.3 °C, and the average quantity
of precipitation is of 1,015 mm/year. With the decrease of the altitudes, the annual average temperature grows, reaching
10°C in the Olt Valley, while precipitation decreases to 700 mm/year. The southern slopes are submitted to the
influence of warmer air that advances northwards along the Olt, which influences the local vegetation.

Flora and vegetation. The Park flora is extremely luxuriant, having approximately 932 taxa. Endemics are:
Centaurea stoebe var. coziensis and Stipa pulcherrima crassiculmis (S. crassiculmis). There are also numerous rare
species. A peculiarity of Cozia Massif is an unusual stratification of vegetation. The wood vegetation characterized by
Quercus dalechampii, Q. petraea can be found up to 1,026 m, while fir and beech are found at 300-400 m (COSTACHE
et al., 2007).
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Figure 1. Study area (Cozia) with numbers of the collecting sites.
Figura 1. Zona studiati (Cozia) cu numerele punctelor de colectare.

MATERIALS AND METHODS

The lichen material was collected from 70 sites in Cozia National Park. Epiphytic samples were collected on
tree substrata including certain species such as Fagus sylvatica, Quercus robur, Q. dalechampii, Betula pendula,
Carpinus betulus, Tilia argentea, Acer pseudoplatanus, Cerasus avium, Fraxinus ornus, F. excelsior, Alnus incana,
Populus tremula, P. canescens, Pinus sylvestris, Picea abies, Abies alba, Larix decidua, Juniperus communis.
Terricolous lichen samples were also collected on soil substrate, some being together with the mosses. The geographic
coordinates and elevations were recorded on the paper bags as well as the substrate types in the field. The collected
samples were let air dried and put in herbarium envelopes after identification.

The collected lichen material was investigated microscopically (Olympus SZx40) and chemically by using spot
tests. The taxa were identified with the aid of flora books and identification keys (BRODO et al., 2001; DOBSON, 1992;
JAHNS, 1987; PURVIS et al., 1992; WIRTH, 1995). The lichen specimens are preserved in the Herbarium of the Faculty of
Science and Arts, Marmara University, Istanbul (MUFE) with numbers given by GULSAH COBANOGLU, (G.C. ROMO1 —
G.C.ROM76).

List of Collecting Sites:

CZ002: 336 m; 45° 16* 14.75855”N-24° 19° 56.81929”E; 08.VIL.2007, CZ003: 423 m; 45° 16” 26.15182”N-24° 20’
03.69418”E; 08.VII.2007, CZ004: 372 m; 45° 16’ 35.12960”N-24° 20’ 07.38703"E; 08.VI11.2007, CZ005: 417 m; 45°
16> 45.01805”N-24° 20’ 09.42033”E; 08.VIL.2007, CZ006: 426 m; 45° 16’ 49.01007”N-24° 20’ 07.29264”E;
08.VIL.2007, CZ007: 463 m; 45° 17° 04.74401”N-24° 19’ 53.99781”E; 08.VIL.2007, CZ008: 451 m; 45° 17
15.08972”N-24° 19’ 59.34647"E; 08.VI1.2007, CZ009: 531 m; 45° 17° 42.39680"N-24° 19’ 48.62121”E; 09.VII.2007,
CZ010: 581 m; 45° 17° 52.58793”N-24° 20’ 01.44658”E; 09.VI1.2007, CZ011: 687 m; 45° 18’ 07.04824”N-24° 20’
11.31990”E; 09.VI1.2007,CZ012: 676 m; 45° 18” 03.69624”N-24° 19° 47.60486”E; 09.VI1.2007, CZ013: 708 m; 45°
17> 59.83013”N-24° 19’ 46.93192”E; 09.VIL.2007, CZ015: 420 m; 45° 17° 30.77821”N-24° 18’ 27.07645"E;
10.VIL.2007, CZ019: 672 m; 45° 17’ 49.51465”N-24° 18’ 25.62827”E; 10.VIL.2007, CZ020: 1591 m; 45° 19
03.22187”N-24° 20° 18.13823”E; 11.VIL.2007, CZ021: 1611 m; 45° 19 02.84782"N-24° 20’ 29.39471”E;
11.VIL2007, CZ022: 1606 m; 45° 19’ 01.72114”N-24° 20° 30.26952”E; 11.VIL2007, CZ023: 1595 m; 45° 18’
57.43050”N-24° 20’ 37.87606”E; 11.VI1.2007, CZ024: 1428 m; 45° 18 52.53857"N-24° 20’ 40.13700"E;
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11.VIL.2007, CZ025: 1416 m; 45° 18’ 51.01236"N-24° 20’ 42.58132"E; 11.VIL.2007, CZ027: 766 m; 45° 17’
56.46753”N-24° 19’ 30.26521”E; 12.VII.2007, CZ029: 385 m; 45° 16’ 42.43135"N-24° 18’ 55.46694”E; 17.VI1.2007,
CZ030: 476 m; 45° 16” 59.53345"N-24° 18 51.58902"E; 17.VIL.2007, CZ031: 648 m; 45° 17" 16.73723"N-24° 19’
19.00023”E; 17.VI1.2007, CZ033: 771 m; 45° 17" 40.78499"N-24° 24’ 30.79593”E; 18.VI1.2007, CZ035: 822 m; 45°
18 23.10527"N-24° 23’ 39.03611"E; 18.VIL.2007, CZ038: 483 m; 45° 17" 12.10929”N-24° 20’ 03.97233"E;
19.VI1.2007, CZ039: 571 m; 45° 17° 19.01823"N-24° 20’ 42.58660”E; 19.VI.2007, CZ040: 600 m; 45° 17’
21.19259"N-24° 20° 47.07178”E; 19.VI1.2007, CZ041: 613 m; 45° 17’ 25.36506"N-24° 21’ 01.56418 E; 19.VI1.2007,
CZ042: 939 m; 45° 17° 51.06793”N-24° 21’ 35.22049”E; 19.VIL.2007, CZ053: 353 m; 45° 23’ 03.97723"N-24° 18’
02.89572”E; 27.VI1.2007, CZ054: 372 m; 45° 22’ 59.86269"N-24° 18’ 00.14214”E; 27.VI1.2007, CZ055: 383 m; 45°
22" 47.46528”N-24° 17’ 59.63888”E; 27.VIL.2007, CZ056: 366 m; 45° 22’ 28.31854"N-24° 18’ 03.17495”E;
27.VIL.2007, CZ057: 344 m; 45° 22’ 15.83181"N-24° 18’ 26.10615"E; 27.VIL.2007, CZ058: 429 m; 45° 21’
44.68114”°N-24° 19’ 07.88679"E; 27.VIL.2007, CZ059: 470 m; 45° 21’ 32.39559”N-24° 19’ 16.72491”E; 27.VI1.2007,
CZ060: 530 m; 45° 21’ 05.54550”N-24° 19’ 21.28016”E; 27.VI1.2007, CZ063: 412 m; 45° 20’ 05.26488”"N-24° 17’
18.03854”E; 29.V11.2007, CZ065: 1040 m; 45° 19” 37.02296"N-24° 18’ 06.46777"E; 29.VII.2007, CZ066: 279 m; 45°
20° 39.96160"N-24° 16’ 47.86334”E; 29.VIL.2007, CZ069: 403 m; 45° 20’ 55.65288"N-24° 16 53.15769”E;
08.VII1.2007, CZ070: 537 m; 45° 20° 40.02741”"N-24° 17° 23.31740”E; 08.VIIL.2007, CZ071: 640 m; 45° 20’
31.62968"N-24° 17° 37.01498"E; 08.VIIL.2007, CZ072: 665 m; 45° 20° 27.79604"N-24° 17’ 38.54510"E;
08.VII1.2007, CZ073: 617 m; 45° 20’ 23.65716”N-24° 18’ 06.08352”E; 08.VIIL.2007, CZ074: 571 m; 45° 20’

16.09765”N-24° 18’
09.VII1.2007, CZ076
29.28500”N-24° 1%’
09.VIIL.2007, CZ079
20.53389”N-24° 20’
11.VIII.2007, CZ082
27.24702”N-24° 20’
12.VII1.2007, CZ085
00.63567"N-24° 21’
12.VII1.2007, CZ088
59.51569”N-24° 21’
14.VII11.2007, CZ092
13.83042"N-24° 22’
22.VII1.2007, CZ095
30.85268”N-24° 22’

01.52305”E; 08.VII.2007, CZ075: 1524m; 45°
: 1405 m; 45° 19° 18.68811”N-24° 19° 18.43168"E;
55.673377E; 09.VIIL.2007, CZ078: 1278 m; 45°
: 797 m; 45° 18’ 09.01431”N-24° 20’ 33.46553"E;
51.36649”E; 11.VII1.2007, CZ081: 1008 m; 45°
: 1548 m; 45° 19° 26.35763"N-24° 20° 33.51149”E;
42.80963”E; 12.VII1.2007, CZ084: 1486 m; 45°
: 1465 m; 45° 19° 47.94637"N-24° 21° 19.02205"E;
30.59456”E; 12.VIIL.2007, CZ087: 1506 m; 45°
: 1410 m; 45° 197 58.64828"N-24° 21° 18.17549”E;
13.93852”E; 13.VIIL.2007, CZ091: 1151 m; 45°
: 1076 m; 45° 18 28.49374”"N-24° 21° 22.95395"E;
31.51604”E; 22.VIIL.2007, CZ094: 1518 m; 45°
: 1527 m; 45° 207 26.67983”"N-24° 21° 40.24043"E;
07.95117”E; 22.VIIL.2007, CZ098: 796 m; 45°

19> 12.43961”N-24°

09.VII1.2007, CZ077:

19’ 30.60948"N-24°

11.VII1.2007, CZ080:

18° 24.18784”N-24°

12.VII1.2007, CZ083:

19’ 3B.11519"N-24°

12.VII1.2007, CZ086:

20’ 04.99844”N-24°

13.VII1.2007, CZ089:

18 32.80938"N-24°

14.VI11.2007, CZ093:

20’ 13.29210”N-24°

22.VII1.2007, CZ096:

20 55.71095"N-24°

19’ 39.40065”E;
1303 m; 45° 19°
18° 48.20019”E;
925 m; 45° 18’
21’ 00.26130”E;
1523 m; 45° 19’
21’ 05.78989”E;
1469 m; 45° 20’
21’ 27.70730”E;
1391 m; 45° 19
21" 08.44666”E;
1176 m; 45° 19’
21’ 25.69096”E;
1517 m; 45° 20°
23" 28.03726"E;

22.VI11.2007.
RESULTS

Each identified lichen taxa is listed below in an alphabetical order; including 76 taxa belong to 39 genera (75
species, 4 varieties, 4 subspecies, 2 forms), following by the numbers of the collecting sites, types of substrata
(abbreviated as shown under the list) and the G. C. Herbarium numbers.

The nomenclature mainly follows the Index Fungorum (www.indexfungorum.com) and the recent literature
(AHTI & HAWKSWORTH, 2005; BLANCO et al., 2004). The names of authors are abbreviated according to BRUMMITT &
POWELL (1992).

An asterisk (*) indicates a new record for Romania; 9 taxa are new to Romanian lichen mycota. 54 taxa were
newly recorded in Cozia; each of them was indicated with a plus sign (+) in the list.

List of Taxa

+Amandinea punctata (HOFFM.) COPPINS & SCHEID 5(Ro-p), 30(Q), 57(Fr) (G.C. ROM—001)

+Anaptychia ciliaris (L.) KORB 41(Fr), 42(Fr), 81(P), 85(Fa) (G.C.ROM-002)

+Bryoria capillaris (ACH.) BRODO & D. HAWKSW. 89(P), 94(P) (G.C. ROM-003)

+Bryoria fuscescens var. fuscescens (GYELN.) BRODO & D. HAWKSW. 78(Be) (G.C. ROM-004)

+Bryoria implexa (HOFFM.) BRODO & D. HAWKSW. 89(P), 94(P) (G.C. ROM-005)

+Candelaria concolor (DICKS.) STEIN 29(Ca), 30(Q), 53(Q.Fa-s), 54(Be), 57(Fr), 69(Q), 718(Be), 93(Q) (G.C.
ROM-006)

+Candelariella reflexa (NYL.) LETTAU 5(Ro-p), 30(0), 33(Fa), 53(Fa, Fa-s), 54(0- r) (G.C. ROM-007)
Cetraria islandica subsp. islandica (L.) ACH. 12(S), 79(Be), 80(S), 84(S), 96(S) (G.C. ROM-008)

+Cladonia chlorophaea (FLORKE ex SOMMERF.) SPRENG. 31(8), 53(S), 58(B), 60(S) (G.C. ROM—009)
+Cladonia coccifera (L.) WILLD. 22(8S), 91(8), 92(S), 96(Fa,S) (G.C.ROM-010)

+Cladonia coniocraea (FLORKE) SPRENG 4(S), 13(Pi-s), 21(8S), 30(S), 31(S), 54(Q-d), 56(S), 74(S), 82(S),
85(Fa), 86(S), 94(P) (G.C.ROM-011)

+Cladonia fimbriata (L.) FR. 1 1(5-M), 22(8S), 56(S), 82(S), 88(S), 91(S), 92(8), 96(Fa) (G.C.ROM-012)
*Cladonia floerkeana (FR.) FLORKE 88(S) (G.C.ROM-071)
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14.

15.
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24,
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27.

28.

29.

30.
3L

32.
33.

34.
35.
36.
37.

38.
39.
40.
41.

42,
43.

44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

+Cladonia furcata subsp. furcata (HUDS) SCHRAD. 22(8), 30(S), 31(S), 53(Q-d), 56(8), 60(S), 65(Fa), 71(S),
74(S), 79(8), 80(S), 84(S), 88(S), 89(P) (G.C.ROM-013)

+Cladonia macilenta var. macilenta HOFFM. 12(S) (G.C.ROM-014)

+Cladonia pyxidata (L.) HOFFM. 3(S), 22(S), 30(S), 56(S), 71(S), 74(S.), 84(S), 85(Fa), 83(S) (G.C.ROM-
015)

+Cladonia ramulosa (WITH.) J. R. LAUNDON 22(S) (G.C. ROM-072)

Cladonia rangiferina (L.) WEBER ex F. H. WIGG. 12(S), 31(S), 96(S) (G.C.ROM-016)

+Cladonia rangiformis HOFFM. 70(S) (G.C.ROM-073)

+Cladonia scabriuscula (DELISE) LEIGHT. 96(S) (G.C.ROM-017)

+Cladonia subulata (L.) WEBER ex F.H. WIGG. 54(Q-r) (G.C.ROM-018)

+Evernia divaricata (L.) ACH. 85(Fa), 89(P) (G.C. ROM—019)

Evernia prunastri (L.) ACH. 11(4b), 41(Fr), 42(Fr), 57(4]), 59(Pi), 65(Fa), 66(W), 69(0), 70(Q), 72(Q),
73(Q), 78(Be), 79(Be), 85(Fa), 93(Q), 98(Ce) (G.C. ROM—-020)

+Flavoparmelia caperata (L.) HALE 3(Q), 4(A0), S(Ro—p), 8(Pi), 9(Q), 12(Q), 13(Pi), 15(Fa), 19(0), 30(Pi,Q),
31(Fa), 33(Fa), 38(Pi-s, Fa, Al), 39(Ac), 40(Q,Pi-s,Pr-aAc), 41(Q,Fr), 42(Fr), 53(Ca-b,Q,Fa-s), 54(Ca,Q-r),
55(Pi-is), 57(Al-LFr), 63(Fa), 66(W), 69(Fa,0), 70(0), 72(Q), 73(Q), 79(Be), 91(Pi-s), 93(Q), 98(Ce,Fa)
(G.C.ROM-021)

+Hypocenomyce scalaris (ACH. ex LIL].) M. CHOISY 13(Pi-s) (G.C.ROM-022)

+Hypogymnia farinacea Z0OPF 6((), 11(4b,P), 15(Fa), 23(4b), 55(Ca-b), ST(Fr), 76(P), 77(Be), 82(P), 84(P),
86(P) (G.C.ROM-023)

Hypogymnia physodes (L.) NYL. 2(Pi), 6(Fa), 11(P), 12(J), 13(Be), 29(T), 30(Pi,Q), 35(P), 38(Pi,Fa,4l),
40(Pr-a,Ac,Pi-s), 41(Q), 54(Q-r), 55(Pi-s), 5T(Al-i), 59(Al), 63(Fa), 66(W), 72(Q), 77(Be), 78(Be), 79(Be),
82(P), 83(L), 84(P), 85(Fa), 86(P), B8(P), 89(P), 92(Pi), 93(0), 94(P), 98(Fa) (G.C.ROM-024)
+Hypogymnia tubulosa (SCHAER.) HAv. 29(7), 30(Pi), 41(Q), 63(Fa), 70(Q), 75(P), 79(Be), 83(L), 88(P)
(G.C.ROM-025)

+Lecanora argentata (ACH.) MALME 27(Q), 31(Fa), 33(Fa), 54(Be), S5(Pi-s), 57(Ca, Al, Fr), 70(Q), 85(Fa),
(G.C.ROM-026)

+Lecanora campestris subsp. campestris (SCHAER) HUE 83(L) (G.C.ROM-027)

+Lecanora chlarotera NYL. 12(J), 23(4b), 33(Fa), 35(4d), 53(Fa-s), 57(Ca), 65(Fa), 77(Be), 82(P), 85(Fa),
87(Fa), 96(Fa) (G.C.ROM-028)

*Lecanora conizaeoides f. conizaeoides NYL. ex CROMBIE 74(Fa), 82(P) (G.C.ROM-029)

Lecidella elaeochroma f. elaeochroma (ACH.) M. CHOISY 5(Ro-p), 7(Fa), 30(Pi), 31(Fa), 57(ALFr), 65(Fa)
(G.C.ROM-030)

+Leptogium cyanescens (PERS.) KORB. 33(Fa), 74(Fa,S), 79(Be) (G.C.ROM-031)

+Lobaria pulmonaria (L.) HOFFM. 10(Q), 60(S), 74(Fa), 87(Fa) (G.C.ROM-032)

+Melanelia subaurifera NYL. ESSL. 11(Fa), 41(Q) (G.C.ROM-033)

+Melanelixia fuliginosa subsp. glabratula (LAMY) 3(Po), 6(Fa), 7(Fa), 9(Q), 12(J), 27(Q), 29(D), 30(Q),
31(Fa), 33(Fa), 38(Pi), 40(Q,Ac), 42(Fr), 53(Ca-b), 54(Q-r), 55(Pi-s), 57(Al-LFr), 65(Fa), 66(W), 69(Q,Fa),
70(Q), 72(0), 714(Fa), 19(Be), 87(Fa), 92(Pi), 98(Ce), (G.C.ROM-034)

+Nephroma parile (ACH.) ACH. 71(8), 74(S,Fa) (G.C.ROM-035)

+Opegrapha herbarum MONT 9(Q), 24(Be), 54(Q-r) (G.C. ROM-036)

*Opegrapha prosodea ACH. 27(Q), 2XT), 31(Fa), 33(Fa), 53(Fa,Fa-s), 57(4)), (G.C. ROM-037)

+Parmelia saxatilis (L.) ACH. 11(Fa), 12(S), 12(S,S-R), 13(Be), 29(1), 33(Fa), 55(Pi-s), 65(Fa), 66(W),
78(Be), 93(Q), 94(P), 95(P), 96(Fa), 98(Fa,Ce) (G.C. ROM-038)

*Parmelia submontana NADV. ex HALE 13(Be) (G.C. ROM—039)

Parmelia sulcata TAYLOR 29(T), 31(Fa), 39(Ac), 40(Pi-s,Ac), 41(Q.Fr), 42(Fr), 57(4]), 59(Pi), 63(Fa),
65(Fa), 66(W), 69(Q,Fa), 70(Q), 73(0), 79(Be), 87(Fa), 98(Ce,Fa) (G.C. ROM-040)

Parmelina carporrhizans TAYLOR 15(Fa), 42(Fr), 79(Be) (G.C.ROM-041)

*Parmelina pastillifera (HARM.) HALE 31(Fa) (G.C.ROM-042)

Parmelina tiliacea (HOFFM.) ACH. 3(0Q), 5(Q), 6(Fa), 41(Fr), 81(Q), 85(Fa), 98(Fa) (G.C.ROM-043)
+Parmeliopsis ambigua (WULFEN) NYL. 78(Be), 82(P), 83(L), 84(P), 88(P), 94(P), 95(P), 96(Fa) (G.C.ROM-044)
+Parmotrema perlatum (HUDS.) M.CHOISY 12(S), 30(Q,Pi), 57(Fr,Al-i), 87(Fa) (G.C.ROM-045)

+Peltigera horizontalis (HUDS.) BAUMG. 3((), 11(S-M), 60(8), 70(S), 74(S,Fa), 80(S) (G.C.ROM-046)
+Peltigera praetextata (FLORKE ex SOMMERF.) VAIN. 38(S), 60(S), 70(S,0), 79(Be) (G.C.ROM-047)
+Pertusaria lactea (L.) ARNOLD 31(Fa), 53(Ca), 57(Fr), T4(Fa) (G.C.ROM-048)

+Pertusaria pustulata (ACH.) DUBY 54(0-r), 57(Fr,Ca) (G.C.ROM-049)

+Phaeophyscia orbicularis (NECK.) MOBERG 29(Ca), 33(Fa), 53(Ca-b), 81(Q), 85(Fa) (G.C.ROM-050)
*Phaeophyscia rubropulchra (DEGEL.) MOBERG 27(Q), 53(Fa-s,Fa), 63(Fa), 98(Fa), (G.C. ROM—-051)
+Physcia adscendens (TH.FR.) H. OLIVIER 98(Fa) (G.C. ROM—052)

+Physcia aipolia (EHRH. ex HUMB.) FURNR. 42(Fr) (G.C.ROM-053)

+Physcia leptalea (ACH.) DC. 33(Fa), 42(Fr), 53(Fa) (G.C. ROM—054)
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58. +Physcia stellaris (L.) NYL. 98(Fa) (G.C. ROM-055)

59. +Physconia distorta (WITH.) J. R. LAUNDON 41(Fr), 54(Ca), 57(AlL.Fr), 63(Fa), 81(Q), 98(Fa) (G.C. ROM-
056)

60. +Platismatia glauca (L.) W.L. CULB. & C.F. CULB. 4(4)), 6(Q), 11(P), 12(J), 13(Be), 20(P,Be), 23(4b),
72(0Q), 76(P), 77(Be), 78(Be), 719(Be), 82(P), 83(L), 84(P), 86(P), 88(P), 89(P), 91(Pi-s), 92(FPi), 94(P), 95(P),
96(Fa) (G.C.ROM-057)

61. Pseudevernia furfuracea var. ceratea (ACH.) D.HAWKSW. 40(Pr-a), 75(P), 80(Be), 81(Q), 89(P), 94(P), 95(P)
(G.C.ROM-058)

62. Pseudevernia furfuracea var. furfuracea (L.) ZOPF 2(Pi), 3(Q), 6(Fa,0Q), 11(P), 12(J,S-R), 13(Be), 19(Q),
20(Be,P), 23(A4b), 25(P), 35(P), 59(Pi), 65(Fa), 66(W), 73(Q), 75(P), 76(P), 77(Be), 719(Be), 82(P), 83(L),
84(P), 85(Fa), 86(P), 88(P), 91(Pi-s), 92(Pi), 93(Q), 94(P), 96(Fa) (G.C.ROM-059)

63. +Punctelia subrudecta NYL. KROG 30(Q,Pi), 31(Fa), 33(Fa), 57(Fr), 69(Fa,Q) (G.C.ROM-060)

64. *Ramalina canariensis J. STEINER 31(Fa), 33(Fa), 53(Ca-b), 54(Q-r), 63(Fa), 69(Fa), 70(Q), 77(Be)
(G.C.ROM-061)

65. +Ramalina farinacea (L.) ACH. 40(Ac), 41(Fr,0), 57(Al-i), 85(Fa) (G.C.ROM-062)

66. Ramalina fraxinea (L.) ACH. 41(Fr), 42(Fr), 57(Ac), 70(Q), 81(Q), 87(Fa), 98(Fa) (G.C.ROM-063)

67. +Ramalina pollinaria (WESTR.) ACH. 30(Q), 53(Ca—b,0-d), 540-r), 65(Fa), 69(Q), 85(Fa) (G.C.ROM-064)

68. *Rimularia furvella NYL. ex MUDD 82(S) (G.C. ROM—074)

69. +Solorina saccata (L.) ACH. 60(S) (G.C.ROM-075)

70. Tuckermanopsis chlorophylla (WILLD.) HALE 86(P), 92(Pi), 95(P) (G.C.ROM-065)

71. +Usnea subfloridana STIRT. 13(Be), S9(Pi), 82(P) , 85(Fa), 94(P), 96(Fa) (G.C.ROM-066)

72. *Usnea subscabrosa NYL. ex MOTYKA 11(P), 73(Q), 78(Be), 83(L), 89(P), 94(P) (G.C.ROM-067)

73. +Vulpicida pinastri (SCoP.) J. E. MATTSSON 11(P), 78(Be), 82(P), 83(L), 86(P), 95(P) (G.C.ROM-(068)

74. Xanthoparmelia conspersa (EHRH. ex ACH.) HALE 12(S,S-R), 22(S), 91(Pi-s), 92(P¥) (G.C. ROM-076)

75. +Xanthoparmelia somloensis GYELN. HALE 13(Pi-s), 82(P) (G.C.ROM-069)

76. +Xanthoria parietina (L.) TH. FR. 41(Fr), 42(Fr), 54(Q-r), 57(4D), 63(Fa), 69(Fa,Q), 74(Fa), 98(Fa)
(G.C.ROM-070)

Abies sp.= Ab, Acer sp.= Ac, Alnus sp. = Al, Alnus incana = Al-i, Bark = B, Betula sp. = Be, Carpinus sp. = Ca,
Carpinus betulus = Ca-b, Cerasus sp. = Ce, Fagus sp. = Fa, Fagus sylvatica = Fa-s, Fraxinus sp. = Fr, Juniprus sp.=]J,
Larix sp. = L, Picea sp. = P, Pinus spa= Pi, Pinus sylvestris = Pi-s, Populus sp. = Po, Prunus avium = Pr-a, Robinia
pseudacacia = Ro-p, Quercus sp. = Q, Quercus robur = Q-r, Quercus dalechampii = Q-d, Soil =S, Soil & Moss = S-
M, Soil & Rock = S-R, Tilia sp. =T, Wood =W

New record for Romania = *, New record for Cozia=+
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MAPLES DISTRIBUTION IN ROMANIA

CORNELIA HERNEA, DANIELA SABINA POSTA

Abstract. Maples of the genus Acer are distributed in the Northern Hemisphere, in North America, Europe and Asia. The species
cross the equator in the Southern Hemisphere, only in Java and the surrounding islands. Although the area covered by maples is
large, the species represent a small percentage of the total tree species. Research has shown the presence of maples in the Miocene.
There was preserved fossil leaves, fruits and sometimes wood, pollen and even flowers. In our country there is information about
Acer fossils from upper Oligocene. It became very frequent, with leaves and flowers in the Neogene deposits. In Romania there are
five native species of the genus Acer, Acer pseudoplatanus (Sycamore maple), A. platanoides (Norway maple), A. campestre (Hedge
maple), A. tataricum (Tatarian maple) and A. mosnspessulanum (Montpellier maple). Sycamore maple and Norway maple are main
species that are found in upper story of the stands. Species appear in nearly all altitudinal plant belts from sub alpine forest field to
the plain land. Two are the altitudinal plant belt more common for these maples, Mountain mixed stand belt for Sycamore maple and
the hilly altitudinal plant belt with sessile oak, European beech stand and European beech-sessile oak stand for Norway maple. In
relation to the maples regeneration, the study shows that in most stands with Sycamore and Norway maple in their composition,
regeneration by seeds is common. The natural and artificial regeneration is being undertaken in close, but yet different proportions
depending on the stands age.

Keywords: Sycamore maple, Norway maple, distribution, regeneration.

Rezumat. Rispindirea paltinilor in Romania. Speciile genului Acer sunt raspandite in emisfera nordicd, in America de Nord,
Europa gi Asia. In emisfera sudica, speciile se intdlnesc doar in Java §i insulele inconjurdtoare. Degi se intdlnesc pe o suprafatd
destul de mare, acerineele ocupd un procent mic din totalul speciilor. Cercetdrile au aratat cd specii ale genului Acer au existat incd
din Miocen. Genul Acer este cunoscut in stare fosild sub formad de frunze, fructe iar uneori s-a conservat gi lemn, polen sau chiar
flori. In tara noastrd genul Acer este descris din oligocenul superior devenind foarte frecvent, prin frunze si flori in depozitele
neogene. In Romania sunt cinci specii indigene din genul Acer, Acer pseudoplatanus (paltinul de munte), A. platanoides (paltinul de
cdmp), A. campestre (jugastrul), A. monspessulanum (jugastrul de Banat) §i A. tataricum (arfarul tdtdresc). Paltinul de munte gi
paltinul de cdmp sunt specii principale de amestec care se regdsesc in etajul superior al arboretelor. Speciile apar in aproape toate
etajele fitoclimatice din silvostepa pdnd in etajul subalpin aga cum era de agteptat in etajul premontan de amestec in cazul paltinului
de munte respectiv in etajul deluros de gorunete, fagete si goruneto-fagete in cazul paltinului de cdmp. In ceea ce priveste modul de
regenerare al acerineelor studiul aratd cd in majoritatea arboretelor care au paltini in compozifie regenerarea acestora s-a produs
pe cale generativd, in cadrul acesteia regenerarea naturald gi artificiald fiind realizatda in proportii apropiate dar diferenfiatd in
Junctie de vdrsta arboretelor.

Cuvinte cheie: paltin de munte, paltin de camp, rdspandire, mod de regenerare.

INTRODUCTION

Species of the genus Acer are distributed in the northem hemisphere, North America, Europe and Asia,
crossing the equator in the southern hemisphere, only in Java and the surrounding islands. The area occupied by maples
is large but the percentage of the total woody species is small. Research has shown the presence of maples in the
Miocene. Information assemble of maples date of apparition are not known (GELDEREN et al., 1994). Maples are known
in the fossil state in particular in the form of leaves and fruits. There also was preserved wood, pollen and even flowers.
In Romania there is information about 4cer fossils from upper Oligocene (the Jiu Valley, the Almas Valley). It became
very common with leaves and fruits in Neogene deposits (Salaj, Valcea, north-west of Oltenia, Sibiu, Maramures)
(PETRESCU & DRAGASTAN, 1981). In Romania, there are five native species of the genus Acer (NETOIU et al., 2008), but
there are also other species of Acer genus, non-native species like Acer saccharinum and A. negundo (Annex).
Sycamore maple and Norway maple are main species found in the upper story of the stands. Hedge maple, Montpellier
maple and Tatarian maple are species with an important role in the growth and pruning of the stands main species and
in soil amelioration. These species are distributed in all altitudinal belts (DONITA et al., 1980).

MATERIAL AND METHODS

In order to study the spreading of native maples in Romania the database of national forest fund has been used.
We are talking about effective areas determined by multiplying the compartment area, the percentage of species
participation in stand composition and crown density of the stand. The class production and the way of regeneration
were also studied.

To put in evidence the maples regeneration on the forests from the Timis county over the years, the way of
regeneration in relation to age was studied.
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RESULTS AND DISCUTIONS

Like we said before, there are five native species of Acer species in Romania, Sycamore maple, Norway maple,
Hedge maple, Montpellier maple and Tatarian maple. Sycamore maple and Norway maple are main species that are found
in the upper story of the stands. Sycamore and Norway maple distribution in our country are shown in Fig. 1.
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Figure 1. Sycamore and Norway maple distribution on Forest Administrations
Figura 1. Distributia paltinilor pe directii silvice.

The spreading on the altitudinal plant belt was study for these species and also the regeneration of maples (Fig. 2).
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Figure 2. Distribution of maples in terms of altitudinal plant belts.
Figura 2. Distributia paltinilor pe etaje fitoclimatice.

We find Sycamore maple from the subalpine belt to the plain forests. The species is spread mainly in the
Mountain mixed stand, where it represented 47% of total area occupied by this species. Sycamore maple occupied also
a considerable area in the premountain European beech stands (18%) and hilly stand with sessile oak stand, European
beech stand, European beech-sessile oak mixed stand (23%).
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Norway maple is spread especially in the Hilly stand with sessile oak stand, European beech stand, European
beech-sessile oak mixed stand (41%) followed by altitudinal belt-hilly stand with Quercus sp. (sessile oak, Turkey oak,
Hungarian oak and mixed stands) and hilly mixed hardwood forest (22%). There is no a large area occupied by this
species in the hilly stand with common oak (and Turkey oak, Hungarian oak, sessile oak and mixed stand of them) and
plain forest. An explanation could be the small area occupied by the forest in this altitudinal belt.

A study was made about maples regeneration. The generative way is most common for Sycamore and Norway
maples. The proportion of natural and artificial regeneration is similar (Table 1).

Table 1. Distribution of maples in terms of regeneration ways.
Tabel 1. Distributia paltinilor in functie de modul de regenerare.

No. Way of regeneration Sycamore maple 1 Norway maple
area

Ha % ha %
1 Natural insemination 13,199.8 47 1,286.3 23
2 Artificial insemination 38.3 0 13.6 0
3 Seedlings 14,439.4 52 3,877.6 71
4 Stool-shoot 316.3 1 303.0 6
5 Root-shoot 0,7 0 1.5 0
Total 27,994.5 100 5,482.0 100

Natural regeneration

Antificial regeneration 14,477.7 52 3,891.2 71
Total 27,994.5 100 5,482.0 100
Generative regeneration 27,677.5 99 5,1717.5 94
Vegetative regeneration 317.0 1 304.5 6
Total 27,994.5 100 5,482.0 100

The maples regeneration over the years is interesting and the fact is highlighted by the analysis of the
regeneration and the age classes (Figs. 3 and 4).
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Figure 3. Percent distribution of the areas covered by Sycamore maple on age classes in terms of regeneration way.
Figura 3. Distributia procentuala a suprafetei ocupate de paltinul de munte pe clase de vérsti.
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Figure 4. Percent distribution of the areas covered by Norway maple on age classes in terms of regeneration way.
Figura 4. Distributia procentual a suprafetei ocupate de paltinul de camp pe clase de varsta.

In order to study the maples distribution on site class, three groups was establish:

- superior - I and II site classes;

- middle - III site class;

- Inferior - IV and V site classes.

Research shows that both Sycamore and Norway maples are found in the first two groups, that means superior
and inferior site classes (Fig. 5).

Olandll

miVandV

Sycamore maple / paltin de munte Norway maple / paltin de camp

Figure 5. Distribution of maples from the national forest resources in terms of site classes.
Figura 5. Distributia paltinilor din fondul forestier national pe clase de productie.

CONCLUSIONS

Sycamore and Norway maple are mixture species that may appear disseminated or in small clumps without
forming pure stands.

In our country the total area occupied by these species is 35,476.5 ha, 29,994.5 ha with Sycamore maple and
5,482.0 with Norway maple.

Both, Sycamore and Norway maple are species with large ecological amplitude. These species are found up in
the mountain regions where they may reach the constraints of woody vegetation and down to the plains and forest
steppe.

These species are important for their silvicultural value and also for the economic value of timber.

The study shows that in most stands with maples in their composition, regeneration occurred in the generation
way, both natural and artificial regeneration undertaken in close proportion.
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The way of regeneration in relation to age showed a higher percentage of natural regeneration in higher age
classes compared to smaller age classes, classes in which the large share is the artificial regeneration of seedlings.

With regard to the maples distribution on site class, the study showed that the classes of production for maples
are higher or medium in most stands.
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THE ANALYSIS OF THE FLORA FROM THE LOWER BASIN OF THE MOTRU RIVER

IULIAN COSTACHE

Abstract. The work presents the analysis of the flora from the Lower Basin of the Motru River, being emphasized the character and
the particularities of the flora that cooperates at the phytogeographic framing of the studied zone and implicitly at the making of the
vegetal groups specific to the zone.

Keywords: analysis, Basin, flora, the Motru, Romania.

Rezumat. Analiza florei din Bazinul inferior al Motrului. Lucrarea prezintd analiza florei din Bazinul Inferior al raului
Motru, evidentiindu-se caracterul i particularitatile florei care concurd la incadrarea fitogeograficd a zonei studiate si implicit la
constituirea gruparilor vegetale specifice zonei.

Cuvinte cheie: analiza, Bazin, flora, Motru, Romdnia.

INTRODUCTION

From the geographical point of view, the Lower Basin of the Motru River lies in the western part of the Getic
Piedmont, with the coordinates: 44° 55  North latitude and 23° 45’ East longitudes. The studied area is 691 Km”. From
the administrative-territorial point of view, the territory under research is located at the borderline between the counties
of Gorj and Mehedinti-the borderline starts in the eastern part of the Negoiesti Hills (Comanesti-Mehedinti, altitude 388
m) and reaches the Jiu Valley near Gura Motrului (altitude 110 m). Being situated in the south-western part of the
country and of the Getic Piedmont, the studied area has a Central-European climate with sub-Mediterranean influences.
The valleys are not so deep, and the summits more matured; nevertheless, the slope processes are active, with a
maximum intensity on deforested slopes. The slope processes developed due to the rock nature, favourable to
denudation, quick withdrawal of the gradients to the axis of the interfluves. This fact contributed to wider valleys and
extended river meadows. Between the eastern limit of the Mehedinti Plateau, the western passage of the Jiu River and
especially to the long valley of the Husnita River (in South), stands out the Motru Piedmont (with a surface of about
1,837 km?), within its territory being separated, west of the Motru, the lower region of the Cosustei Hills (MIHAILESCU,
1966).

In the territory under research, there have been made flonistic and phytosociological studies between 1997 and
2005, within the PhD. thesis (COSTACHE, 2005).

MATERIAL AND METHODS

The description of the taxa was performed by using specialty literature: The Illustrated Flora of Romania
(BELDIE, 1977, 1979; CIOCARLAN, 2000; ROTHMALER, 2002 etc.) and others. The graphic representation of the specters
has been made using Microsoft Office Excel 2003.

Abbreviations and conventional signs used in our paper:

Bioforms (biological forms, life forms): T.-terrophytes (annual plants which go over unfavourable conditions
during winter or summer under the form of seeds); H.-hemicriptophytes (perennial plants whose regeneration organs are
located at the soil level and are protected, during winter, by vegetal remains or snow).

Ecologic characterization: significance of the indexes U T R used in the paper in order to simplify the carrying
out of the spectra when studying vegetation (according to POPESCU & SANDA, 1998, with some modifications
COSTACHE, 2005).

Soil humidity level (U,s): U,-xerophyte (they grow in dry soils and they can stand the prolonged dryness of
the soil); U;-xeromesophyte; Us-mesophytes (in soils with average humidity, they cannot stand prolonged dryness); U,-
mesohygrophyte; Us-hygrophyte (they grow in wet soils, and their roots are under water or in swampy areas); Us-
hydrophyte (according to the author-ultrahydrophyte), (plants which grow in water, the regeneration organs are found
under water); Us(s)-alternately hygrophyte (with oscillations of the humidity level during the plants’ vegetation period);
Uys, (includes U3, Uy ete.) - euri. = euriphyte (with large amplitude against the soil humidity).

Heat level (T): T,-hechistothermic; T,-microthermic; Ts-mesothermic; T4-subthermophytes (moderately
thermophytes); Ts-thermophytes; T).s (include T, T4 Ta.s, Ta.s)-euriterm. = euriterms.

Acidity level (R): R;-high acidophilus species; R,-acidophilus; Rj-acido-neutrophile; Ry-low acid-neutrophile;
Rs-neutral-basophile; R_s-(includes R;4 R;3 Rysete.) - eurdionic.

Geoelement (phytogeographical elements, origin of the species): Adv.-adventive (species which appeared
because of man’s inconstant activity); Am.-America; As.-Asia; Atl.-Atlantic; Balc.-Balkan; Circ.-Circumpolar (spread
in the northem part of Eurasia and North America); Cosm.-Cosmopolite (large spreading all over the world); Euras.-
Eurasian; Euras. cont.-Eurasian continental; Eur.-European; Eur. centr.-Central European; Eur. cont.-European
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continental; Medit.-Mediterranean; Pont.-Pontic (North of the Black Sea); Pan.-Pannonic (In the Pannonic Plain);
Submedit.-SubMediterranean; Subatl.-SubAtlantic. Others: No. crt.-Number characteristic.

RESULTS AND DISCUSSIONS

The conspectus of the flora in the Lower Basin of the Motru River includes about 1,231 taxa (COSTACHE,
2005). The presentation order of the analysis is the one followed in the characterization of the vegetal associations, like
below.

The taxonomic analysis

The floristic list contains 1,231 taxa (1,018 species, 89 subspecies, 68 varieties, 21 forms, 11 hybrids and 24
cultivated species), distributed as it follows: Chlorophyta with 2 taxa-(1 species with 1 variety); Lichenophyta with 7
taxa (7 species) assigned at 3 families; Bryophyta with 65 taxa (60 species, 4 varieties and 1 form) assigned at 22
families; Pteridophyta with 22 taxa (20 species and 2 varieties) assigned at 9 families; Spermatophyta with 1,135 taxa,
from which: Pinophytina with 4 taxa (3 species and 1 variety) assigned at 2 families; Magnoliophytina with 1,131 taxa
(927 species, 89 subspecies, 60 varieties, 20 forms, 11 hybrids and 24 cultivated species-from which 16 have become
sub-spontaneous), assigned at 93 families. From the Spermatophytes, the Asteraceae detain the biggest percent,
followed by the Poaceae (Table 1).

Table 1. The families’ balance sheet according to the number of the belonging taxa.
Tabel 1. Bilantul familiilor in functie de numérul de taxoni apartenenti.

No. Family No. taxa No. Family No. taxa
1. ASTERACEAE 126 49. GENTIANACEAE 3
2. POACEAE 105 50. CONVOLVULACEAE 3
3. FABACEAE 73 51. ALISMATACEAE 3
4. LAMIACEAE 54 52. URTICACEAE 3
5. ROSACEAE 51 53. CORYLACEAE 3
6. BRASSICACEAE 46 54, IRIDACEAE 3
7. SCROPHULARIACEAE 42 55. ARACEAE 2
8. CARYOPHYLLACEAE 39 56. AMARYLLIDACEAE 2
9. CYPERACEAE 39 57. CORNACEAE 2

10. APIACEAE 34 58. VALERIANACEAE 2
11. RANUNCULACEAE 27 59. RHAMNACEAE 2
12. LILIACEAE 22 60. POLYGALACEAE 2
13. POLYGONACEAE 22 61, CUCURBITACEAE 2
14, BORAGINACEAE 21 62. ARISTOLOCHIACEAE 2
15. ORCHIDACEAE 19 63. CANNABACEAE 2
16. CHENOPODIACEAE 18 64. JUGLANDACEAE 1
17. RUBIACEAE 17 65. BETULACEAE 1
18. EUPHORBIACEAE 15 66. PHYTOLACCACEAE 1
19. VIOLACEAE 15 67. PORTULACACEAE 1
20. SALICACEAE 11 68. SAXIFRAGACEAE 1
21. JUNCACEAE 10 69. CAESALPINIACEAE 1
22. FAGACEAE 10 70. HALORAGACEAE 1
23. MALVACEAE 9 71. HIPPURIDACEAE 1
24. CAMPANULACEAE 9 72. LORANTHACEAE 1
25. ONAGRACEAE 8 73. CELASTRACEAE 1
26. GERANIACEAE 7 74. VERBENACEAE 1
27. PLANTAGINACEAE 7 75. CALLITRICHACEAE 1
28. DIPSACACEAE 7 76. ACANTHACEAE 1
29. ALLIACEAE 6 77. LENTIBULARIACEAE 1
30. PRIMULACEAE 6 78. OROBANCHACEAE 1
31. OLEACEAE 6 79. ADOXACEAE 1
32. SOLANACEAE 6 80. BUTOMACEAE 1
3. POTAMOGETONACEAE 5 81. DIOSCOREACEAE [
34. AMARANTHACEAE 5 82, HYDROCHARITACEAE 1
35. TYPHACEAE 4 83. VITACEAE 1
36. LEMNACEAE 4 84. STAPHYLEACEAE 1
37. CRASSULACEAE 4 85. ZYGOPHYLLACEAE 1
38. LYTHRACEAE 4 86. BALSAMINACEAE 1
39. CUSCUTACEAE 4 87. LINACEAE 1
40, CAPRIFOLIACEAE 4 88. ARALIACEAE 1
41, ACERACEAE 4 89. CISTACEAE 1
42. FUMARIACEAE 4 90. RESEDACEAE 1
43, ULMACEAE 3 91. APOCYNACEAE 1

44, PAPAVERACEAE 3 92. ASCLEPIADACEAE 1

45. PINACEAE 3 93. MORACEAE |

46. OXALIDACEAE 3 94. CERATOPHYLLACEAE 1

47. HYPERICACEAE 3 95. CUPRESSACEAE 1

48. TILIACEAE 3
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Further, the analysis will be effectuated only on spontaneous and sub-spontaneous taxa from Phylum
Spermatophyta.

The Life expectancy analysis

Just like it was expected, from the graphic shown below it results the domination of the perennials (Table 2,
Fig. 1) followed by annual species, being in correlation with the explications from the bioforms.

Table 2.The Life expectancy analysis.
Tabel 2. Analiza duratei de viata.

No Life expectancy | No. taxa No Life expectancy |  No. taxa

1. Perennial 653 Annual by winter 3
Perennial (Biennial) 1 Annual by winter-Biennial 2

Total 654 Total 293

2, Annual 223 3 Biennial 39
Annual-biennial 35 Biennial-perennial 20
Annual-by winter 20 Biennial (annual-perennial) 1

Annual-perennial 10 Total 60

6%

29%

30%

I.Puennill M Annual  Biennial | [-H. WT. G. Ph mHt »Hd mCh OEp.
Figure 1. The Life expectancy spectrum. Figure 2. The bioforms spectrum.
Figura 1. Spectrul duratei de viata. Figura 2. Spectrul bioformelor.

The bioforms analysis

The domination of the hemicriptophytes shows a moderate climate, with the abundance of the herbaceous
formations edified by the perennial Poaceae. The fact that these are followed by the terrophytes shows the degree of
aridization of the zone and the effects of the anthropization on the vegetation and flora, and the geophytes reveal the
short periods of vegetation because of the alternation between the drought and rainy seasons, registered in the last years.
The increasing of the importance of these compared to the percent of 8% that the phanerophytes register, clearly
indicates the installation of the secondary vegetal groups, consequence of the clearing of the forests (Table 3, Fig. 2).

Table 3. The bioforms analysis.
Tabel 3. Analiza bioformelor.

No. Bioform | No. taxa No. Bioform | No. taxa No. Bioform | No. taxa
1. H. 365 T-Ht., H 1 5. Ht. 42
H.(HH.) 10 Total 314 Ht.-H. 23
H.(Ch.) 8 3. G. 101 Ht.~Ch. 1
H.(G.) 8 G.(HH.) 16 Ht(T-H.) 1
Total 392 G.(H) 4 Total 67
2 T. 216 Total 121 6. Hd. 15
T.-Ht. 52 4. Ph. 54 HH. 8
T.-H. 5 MPh. (tree) 19 Higr.-Hidr. 1
T. (HH.) 4 mPh. arbust 6 Total 24
T.- Ht.-H. 3 mMPh. (shrub-tree) 5 7. Ch. 19
T.-H. (HH.) 2 MPh. creeper 3 Ch-H. 2
T.-Ch. 1 Total 87 Total 21
| 8. Ep. [ 7

The analysis of the ecological parameters

The analysis of the ecological parameters leads us to the emphasizing of the ecological particularities of all the
plant species from the studied field, allowing us in this way to establish the reports regarding the complex of local
pedological-climatic factors.

The analysis of the soil humidity spectrum (Table 4, Fig. 3) reveals the fact that on the apparent mesophilous
nature of the zone emphasizes the domination of the xeromesophilous-mesophilous elements, main characteristic that
defines the intermediary position of the studied field, with southern influences emphasized by the presence of the
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xerophile-xeromesophilous on the one hand, on the other the influences from the north-west, wetter, emphasized by the
mesophilous-mesohygrophilous elements. The rate of 3% of the registered hygrophyle species emphasizes the
secondary place that is occupied by the vegetation from the valleys. The aquatic vegetation is weakly represented in this

context.
Table 4. The analysis of the soil humidity spectrum.
Tabel 4. Analiza umidititii solului.

No. Soil humidity level | No. taxa No. Soil humidity level | No. taxa No. Soil humidity level | No. taxa
1. U, 137 3. Uy 51 6. Us 30
Uz..g 264 U4.5 81 Total 30
Uz.3 @ 8 Total 132 7. U2.4 6
Uz(_;) 1 4. U, 1 Uss 3
Total 410 Ui 60 Uis 3
2. U, 177 Total 61 Ui 2
Uy 129 5. Us 33 Us.s 2
Usy ®) 1 Uss 8 Us 1
Total 307 Total 41 Total (U;s) 17

The spectrum of the temperature (Table 5, Fig. 4) emphasizes the domination of the mesotherme, followed
closely by the subthermophile, fact that proves the mesothermophilous-subthermophilous character of the studied field,
in concordance with the climate and the physic-geographic position of the basin. The eurithermes have a considerable
importance. The thermophile influences are weakly represented but are felt in the general context of the climate.

Table 5. The analysis of the temperature.
Tabel 5. Analiza temperaturii.

No. Temperature | No. taxa No. Temperature | No. taxa No. Temperature No. taxa
1 T; 445 3. Tas 51 Total 102
Tia 98 Tss 35 4. T, 14
Total 543 Tau 6 Taa 21
2. T4 275 T|.4 4 Total 35
Tas 32 Tis 4 5. Ts 11
Total 307 Tis 2 Total 11

The reaction of the soil (Table 6, Fig. 5) emphasizes the presence of weak acid-neutrophilous species in large
number, fact that proves the stability of some groups of coenoses regarding the characteristics of the eu-mesobasic soils,
although it exists a big percent of unstable species (the euriionic). The presence of the acid-neutrophilous and weak
alkaline species is explicated by the local particularities of the substratum and relief.

Table 6. The reaction of the soil analysis.
Tabel 6. Analiza reactiei solului.

No. Acidity level | No. taxa No. Acidity level | No. taxa No. Acidity level | No. taxa
1. R, 416 3. Ri.s 107 4. Rs 21
Res 85 R 49 Total 21
Total 501 Rou 10 R, 1
2. R; 145 Ris 9 5. Ras 10
R 140 Ris 2 Rz 1
Total 285 Ris 1 Riz 1
Total (Ry.s) 178 Total 13

%
\ 1%

10%—__

31%

31%

quz-m U4 Ul.us-us-un.s| IITJI'N TI-5 TZ-TSI

Figure 4. The heat level spectrum.
Figura 4. Spectrul temperaturii.

Figure 3. The soil humidity spectrum.
Figura 3. Spectrul umidititii solului.
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The analysis of the geoelements

The analysis of the geoelements (Table 7, Fig. 6)
emphasizes the big importance of the European species (26%)
in the context of the domination of the Eurasian (38%), group
characteristic to the general phytogeographic context. Relevant
are the central Europeans that, through their participation
percent (14%), sustain the location of the studied field in the
central European region.

It seems that all the other elements have a balanced
participation rating, from these being emphasized the
Circumpolars, their existence probably being connected with
the different postglacial phases, when they migrated from the
alpine; Submediterraneans and Mediterranean’s have found

wR4mR3 RI-5 RSmR2

Figure 5. The reaction of the soil spectrum.
Figura 5. Spectrul reactiei solului.

here softer conditions, being helped by the valleys of the Motru’s tributaries that have a south-western and north-
western orientation. The Submediterranean-Mediterranean, Balkan and autochthon elements are weakly represented
from the percentage point of view, but as populations are well represented, some of them forming associations. The
presence of the Pontic elements, more abundant in the Balacita Plain, is connected with the intensity of the influences
from north-east, south-east. The other elements are weaker represented, as it is emphasized in the table below (Table 7).
The large number of Meridional elements (Fig. 7), identified on the researched territory, imprint a specific, hard to

interpret, character to the phytocoenoses.

B Euras. M Centr. eur.  Eur. Circ. ® Pont. w Cosm.
B Medit. Bale. W Adv. = AtL Pan. Rom. Jug.

Figure 6. The geoelements spectrum.
Figura 6. Spectrul geoelementelor.

B Earas.

@ Meridional
O Centr. eur.
DEur.

W Circ.

B Cosm.
BAdv.

12%

20%

Figure 7. The Meridional elements balance sheet.
Figura 7. Bilantul elementelor meridionale.

Table 7. The reaction of the soil analysis.
Tabel 7. Analiza reactiei solului.

No. Geoelement | No. taxa No. Geoelement | No. taxa

1. Euras. 268 Pont.-pan.-balc. 16
Euras. cont. 64 Pont.-centr. eur.-medit. 5

Euras. (submedit.) 18 Pont.-pan. K

Euras. de S 3 Pont.-balc. 3

Euras. medit. 3 Pont.-medit.-pan. 1

Euras. (mont.) 2 Pont.-pan.-medit. 1
Euras. submedit. 2 Total 66

Euras. (Am. de N) 2 6. Cosm. | 61

Euras. (presently cosm.) 1 7 Medit. 41
Euras. (cosm.) 1 Submedit. 14

Euras. (medit.) 1 Medit. (cosm.) 2

Euras. centr. 1 Medit. -carp.-balc. 1

Euras. de N. 1 Medit. -submedit. 1

Euras. (Tertiary relict) 1 Submedit.-medit. 1
Euras. (subatl.-submedit.) 1 Total 60

Total 369 8. Balc. 17

2. Centr. eur. 57 Balc.- pan. 8
Eur. centr.-medit. 23 Carp.-balc. 6

Eur. centr. i de S 11 Carp. -balc.-cauc. 2

Eur. centr. §i de SE 11 Dacic. 2

Eur. centr.-submedit. 9 Daco.-balc. 2

Eur. centr. side V 7 Daco.-balc.-pan. 1

Eur. centr. si de SV 6 Balc.-danub.-pont. 1

Eur. centr.-submedit.-atl. 4 Alp.-carp.-balc. 1

Eur. centr. (submedit.) 3 Carp.-balc.-pan. 1
Eur. centr. si de E 3 Total 40
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Eur. centr.-atl.-medit. 2 9. Adv. (Am. de N) 19
Eur. centr.-subatl. 2 Adv. (Am. de S) 2
Centr. eur.- balc.-cauc. 1 Am. deN. 2
Eur. centr. si de S, As. de SV 1 Adv. (Am. de N) presently Cosm. 1
Eur, centr.-atl. 1 Adv. (Am. de N5i S) 1
Eur. centr. i N. 1 Adv. (Am. de S) presently Cosm. 1
Eur. centr.-subatl.-submedit. 1 Adv. (Am. de S §i Peru) presently 1
Cosm.
Eur. centr.-pont. 1 Adv. (Am. trop.) 1
Eur. centr.-pont.-medit. 1 Adv. (As. de SV) 1
Centr. Eur.-balc. 1 Adv. (As. NE, Am de N?) 1
V, Centr. Eur.-medit. 1 Adv. (Medit. de E.) 1
Total 144 As.de V. (Cosm.) 1
3. Eur. 95 As. de SV 1
Eur. cont. 8 Total 33
Eur. de S. 5 10. Atl.-medit. 17
Eur. (submedit.) 3 Atl.-submedit. |
Eur. (mont.) 2 Atl.-centr.-eur.-medit. 1
Eur. de SE. 2 Subatl.-submedit. 1
Eur, (exceptie N) 2 Subatl.-submedit-centr. eur. 1
Eur. de S. (mont.) 1 Total 21
Eur. de S. (Africa de N.) 1 11. Pan. 6
Eur. SE., As. Centr. 1 Pan.-balc. 1
Eur. medit. 1 Total 7
Total 121 12. Rom. Jug. 1
4. Circ. | 74
S. Pont. 8
Pont.-medit. 28

The phytogeographic situation of the studied field

According to the last classification (CIOCARLAN, 2000), based on the geographic position of Romania and on
the criterions: floristic, pedological-geographic, climatic, geo-morphological and physic-geographic and ecological, the
studied field is situated at the border between two provinces and districts (Fig. 8) thus:

Central European Region
Carpathian Province (Fig. 8-4)
SubCarpathian Subprovince (Fig. 8-4.2)
District of Getic Subcarpathians-between Negoesti and Motru (Fig. 84.2.3)
The Danubian-Getic Province (Fig. 8-5)
The district of the Getic Plateau-between Motru and Gura Motrului (Fig. 8-5.1)

All these elements are in correlation with the types and the division into zones of the vegetal groups identified
in the studied zone. So, the division into zones of the vegetation on vertical brings up numerous problems in the studied
field, situation emphasized in the Upper Basin of the Motru River too (MALOS, 1977).

Nevertheless, it can be told that the studied field mostly belongs to the nemoral zone (Oak forest’s zone) -
between 110-300 m height, between Motru and Gura Motrului.

In this zone, the main woody vegetal formations are the Turkish oak and Hungarian oak forests (Quercetum
frainetto-cerris), characteristic to the Quercetea pubescentis class, in whose area there are settled secondary (after the
clearing of the forests) dry meadows characteristic to the Festuco-Brometea class, edified by the steppe hairgrass
(Festuca valesiaca) and the furrowed hairgrass (F. rupicola), fragmented by blackthorn and hawthorn boscages (Pruno
spinosae-Crataegetum).

The mesophilous everglade vegetations characteristic to the Querco-Fagetea class is weakly represented, with
a fragmentary character, the more representative woody vegetal formations being found in the high everglade of the
Motru River and his principal tributaries (the Husnita and the Cosustea). These are represented by pedunculate oak
forests (Quercus robur), in which it has been identified as principal association Convallario majalis-Quercetum roboris,
and on small areas, in floodable places, temporary sloppy, based on the clearing of the pedunculate oak, there are settled
the phytocoenosis edified by Fraxinus excelsior, F. angustifolia subsp. oxycarpa and fewer F. pallisiae, situated in the
Querco robori-Fraxinetum association.

Between the altitudes 300-380 m, they frame at the lower limit of the common oak sublevel, from the nemoral
level (of the deciduous forests), being continued in the Upper Basin of the Motru River to 1.000 m height (MALOS,
1977).

In the studied field, between Motru and Negoiesti, we can not talk strictly about a sublevel characteristic to the
Subcarpathian hills, because the woody vegetal formations that form the forests from this transition zone have a mixed
character, in their composition being met all the three oak species (Quercus dalechampii, Q. polycarpa, Q. petraea), in
which Fraxinus ornus, Tilia tomentosa participate, as well as the infiltration of Quercus cerris, Q. frainetto, which
gives the transition character of these forests. The association that is identified within these forests is Potentillo
micranthae-Quercetum dalechampii HORVAT 1981 (COSTACHE, 2005, 2007), being an association of transition between
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the downy oak (Quercus pubescens), characteristic to the forest steppe zone, and the mesophilous one characteristic to
acid oak forests met in the Subcarpathian hills.

These difficult combinations are also pointed by ROMAN, 1974, in the south of the Mehedinti Piedmont;
therefore he did not described associations from these forests.

The grassy layer of these forests is generally poor, composed of: Melica uniflora, Poa nemoralis, Lathyrus
niger, Galium schultesii, as well as the central European-Mediterranean recognition species Potentilla micrantha.

The durmasts’ clearing has led to the extension of the juniper boscages, Juniperus communis, and on the very
extended surfaces there are acacia plantations.

In the area of these forests, the principal meadows are the ones edified by the grass of the field (4grostis
capillaris). Because of the presence of the red fescue (Festuca rubra) in this zone, we have considered adequate the
differentiation of the association Festuco rubrae-Agrostetum capillaris HORVAT, 1951.

In this sublevel, as mesophilous wooden vegetal formations, during the short valley with temporary stream, on
northern expositions, are met moesic beech forests, framing them provisionally in the association Helleboro odori-
Fagetum moesiacae SO0 & BORHIDI in SO0 1960 (COSTACHE, 2005, 2006; COSTACHE & NICOLAE, 2009), on the basis
of the nucleus of Balkan elements, which prove the origin connections with the old forests that were populating the
Balkan-Crimean-Dobroudja hills and the ones from Oltenia, in this way differentiating them of the mountainous beech
forests (BORzA, 1957). Eliminating the beech from these phytocoenoses settles down secondary the association Carici
pilosae-Carpinetum NEUHAUSL & NEUHAUSLOVA-NOVOTNA 1964 em. BORHIDI 1996. These come in contact with
small phytocoenosis of Populus tremula and Corylus avellana. The Castanea sativa and Corylus colurna species are
seldom met here.

In the intrazonal vegetation, the acacia and poplar riverside coppices are representatives. Within the framework
of these it had been described the Salicetum albae ISSLER sensu lato association, beside which, in the rivers’ gravel,
there are willow groves of red osier (Salicetum purpureae).

The riverside coppices of common alder, located during the narrow valleys of the Motru’s tributaries and
sporadically in the Motru’s meadow, are weakly represented. From their framework it has been described the
Aegopodio-Alnetum glutinosae association, in whose structure it has been identified only one relevé with Matteuccia
struthiopteris, at the superior limit of the researched territory, on the Pestrita valley.

In the high meadows and on the first terraces of the hills there are mesophilous-mesohygrophilous
associations, some of them forming lawns on extended surfaces (Festucetum pratensis, Agrostetum stoloniferae), and
others are located on smaller surfaces, Poétum pratensis, Agrostetum caninae; with Submediterranean character it is
met the Poétum sylvicolae association, well known and studied in Oltenia. On the temporary marshy fields, a special
peculiarity is represented by the presence of the Mediterranean species Cirsium creticum, which, in the Motru’s Basin is
more abundant in the phytocoenosis edified by Carex hirta, giving them an apart specific character, therefore we
propose as regional subassociation Cirsietosum creticae COSTACHE 2005 (COSTACHE, 2005, 2008) in the framework of
the Caricetum hirtae association.

The aquatic and swamp vegetation is weakly represented, being met especially in the Motru’s meadow
between Motru and Gura Motrului.

Legends.
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Figure 8. The floristic Provinces of Romania (by CIOCARLAN, 2000).
Figura 8. Provinciile floristice ale Romaniei (dupd CIOCARLAN, 2000).
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The high meadows of the rivers as well as the hills’ low and middle terraces have a fragmentary aspect because
of the agriculture, fact that influences the composition and the dynamics of the phytocoenosis of herbaceous species
associations too, in the sense of the penetration of numerous species of segetal and ruderal weeds, giving them a
pronounced character of ruderalization.

CONCLUSIONS

In conclusion, the floristic diversity and implicit the complexity of the vegetal groups existing in the
researched area is due to physical-geographical, pedological-climatic and phytogeographical peculiarities, situation
pointed out by ROMAN, 1974, in the south of the Mehedinti Plateau, and also by MALOS, 1977, in the Upper Basin of
the Motru, of course with certain apart peculiarities.
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DATA ABOUT THE SEGETAL FLORA FROM CALAFAT-BECHET AREA

DANIEL RADUTOIU

Abstract. In this paper there are presented the results of the research made in a period of 4 years. As compared to the years 1970-
1990 when the agricultural crops from the researched area covered large surfaces and the species of weeds were hard to control,
presently these surfaces reduced but the weed encroachment grade is still high due to the poor treatment of the crops and of the
fallow lands near them.

Keywords: segetal flora, weeds.

Rezumat. Date despre flora segetali dintre Calafat si Bechet. /n aceastd lucrare se prezintd rezultatele cercetdrilor
efectuate in decursul a 4 ani de zile. Spre deosebire de anii 1970-1990 cdnd culturile agricole din teritoriul cercetat ocupau
suprafete mari iar speciile de buruieni erau greu de combdtut, in prezent suprafetele s-au redus insd gradul de imburuienare se
mentine ridicat datoritd slabet tratdri a culturilor §i prezentei locurilor pdrlogite in apropierea acestora.

Cuvinte cheie: flora segetald, buruieni.

INTRODUCTION

On the agricultural fields, there also grow spontaneous plants together with the cultivated plants (CIOCARLAN
& CHIRILA, 1982). Their extension has always generated problems the complexity grade of which has been influenced
by anthropogenous, climatic, geographical and technological factors.

Although the technology in agriculture has reached high levels, still, weeds are a menace for the agricultural
crops (PAUN, 1966).

The floristic structure of the weeds from the cultivated lands, as well as the number of the individuals and of
the seeds from the soil reflect the level of the agriculture from a certain area and especially the efficiency of man's
intervention upon the weed encroachment.

According to the general aspect of the relief, with altitudes of 60-70 m, the researched territory belongs to the
Oltenia Plain. Chernozems represent the zonal soils and they cover the first three terraces of the Danube.

Although studies upon the weeds from Oltenia are found in several papers ((BUIOREAN 1956, 1960), (PAUN &
Pop, 1970), (PAUN et al., 1975), (CHIRILA, 2001), (CIOCARLAN, 2004)), we still consider this paper useful, since it
brings information upon the current state of the cultures' weed encroachment.

There have been studied the weeds from the following groups of crops: haulms (wheat, barley, oat), plants that
are hoed up (com, sunflower), grape vine and vegetable gardens.

MATERIAL AND METHOD

The work method consisted of observations and comparisons in the field. Among the methods used for weeds
study, I used the general visual evaluation method on the field.

At the species chorology it have been put down the localities only at those taxa that have a more restricted
area, the ones present almost on the entire area are called frequency.

It is a method based on the principles of Ziirich-Montpellier school and offers the advantage that it is fast, but
its data have a relative value, hard to use in fighting the weeds through agro-technical or chemical means.

With all their subjectiveness, the results obtained through this method offer a relatively exact image of the
weed encroachment situation.

RESULTS AND DISCUSSIONS

From the rescarch made in the above mentioned period, there have been identified a number of species. In
order to find easier the taxon, the species presentation is being made alphabetically: Abutilon theophrasti MEDIK. — T.,
Euras. (frequent), Adonis aestivalis L. — T., Euras. Cont. (Ciupercenii Noi, Tunari), Agrostemma githago L. — T., Cosm.
(Desa, Rast), 4juga chamaepytis (L.) SCHEBER subsp. ciliata (BRIQ.) SMEJKAL. — T., Pont. Medit. (Rast), Amaranthus
albus L. — T., Adv. (Am. de N.) (frequent), 4. retroflexus L. — T., Adv. (Am. de N.) (frequent), Ambrosia artemisiifolia
L. - T., Adv. (Am. de N.) (frequent), Anagallis arvensis L. — T-HT., Circ. (frequent), Anthemis arvensis L. ~ T., Eur.
(frequent), A. austriaca JACQ. — T., Centr. Eur. Pont. (frequent), Apera spica venti (L.) BEAUV. — T., Euras. (frequent),
Arenaria serpyllifolia L. — T., Circ. (Rast, Bistret), Aristolochia clematitis L. — G., Medit. (Tunari, Rast, Negoi),
Atriplex patula L. — T., Circ. (frequent), Avena fatua L. — T., HT., Euras. (frequent), Bifora radins L. — T., Medit.
(Rast), Calamagrostis epigeios (L.) ROTH. — G., Euras. (frequent), Capsella bursa-pastoris (L.) MEDIK. — T-HT.,
Cosm. (frequent), Cardaria draba L. — H., Euras. Medit. (frequent), Caucalis platycarpos L. — T., Pont. Pan. (Calafat,
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Piscu Vechi, Ghidici), Centaurea apiculata LEDEB., subsp. spinulosa (ROCHEL) DOSTAL — H., Centr. and SE Eur.
(frequent), C. cyanus L. — T.-HT., Cosm. (frequent), Cephalaria transylvanica (L.) ROEMER & SCHULTES — HT., Pont.
Medit. (frequent), Chenopodium album L. — T., Cosm. (frequent), Chondrilla juncea L. — HT.-H., Cont. Euras.
(frequent), Chorispora tenella (PALLAS) DC. — T., HT., Euras. Cont. (Rast), Cichorium intybus L. — H., Euras.
(frequent), Cirsium arvense (L.) Scop. — G., Euras. (frequent), Conium maculatum L. — Ht., Euras. (frequent),
Consolida regalis S. F. GRAY — T., Eur. (frequent), Convolvulus arvensis L. — (G) H., Cosm. (frequent), Conyza
canadensis (L.) CRONQ. - T., Adv. (Am. de N.) (frequent), Cuscuta campestris YUNCKER - T., Adv. (Am. de N.)
(frequent), Cynodon dactylon (L.) PERS. — G., Cosm. (frequent), Datura stramonium L. — T., Cosm. (frequent), Daucus
carota L. subsp. carota — HT., Euras. (frequent), Descurainia sophia (L.) WEBB ex PRANTL — T.-HT., Euras. (frequent),
Digitaria sanguinalis (L.) Scop. — T., Cosm. (frequent), Diplotaxis muralis (L.) DC. — T.-HT., Centr. Eur. Medit.
(frequent), Echinochloa crus-galli (L.) BEAUV. — T., Cosm. (frequent), Eragrostis minor HOST. — T., Centr. Eur. Medit.
(frequent), Erodium cicutarium (L.) L'Hérit. — T., Cosm. (frequent), Euphorbia helioscopia L. — T., Euras. (frequent), E.
virgata WALDST. & KIT. — H., Euras. Cont. (frequent), Falcaria vuigaris BERNH. — HT. (T., H.), Euras. (Submedit.)
(Rast, Negoi, Catane, Bechet), Fallopia convolvulus (L.) A. Love T., Circ. (frequent), Fumaria schleicheri SOY.-
WILLEM — T., Euras. (frequent), Galium aparine L. — T., Circ. (frequent), Galinsoga quadriradiata RUiz & PAVON -
T., Adv. (Am. de S) (Rast), Geranium dissectum L. — T., Euras. (frequent), Gypsophila muralis L. — T., Euras.
(frequent), Heliotropium europaeum L. — T., Submedit. (Rast), Hibiscus trionum L. — T., Euras. (frequent), Holosteum
umbellatum L. — T., Euras. (Calafat, Piscu Vechi, Catane, Negoi), Hyoscyamus niger L. — HT., Euras. (Rast,
Ciupercenii Noi, Desa), Kickxia elatine (L.) DUMORT. — T., Centr. Eur. Medit. (frequent), Lactuca serriola L. — Ht.,
Euras. (frequent), Lamium amplexicaule L. — T., Euras. (frequent), L. purpureum L. — T., Euras. (frequent), Lapsana
communis L. — T.-H., Euras. (frequent), Lathyrus aphaca L. — T., Medit. (frequent), L. tuberosus L. — H., Euras.
(frequent), Linaria vulgaris MILL. — H., Euras. (frequent), Lithospermum arvense L. — T., Euras. (frequent), Matricaria
perforata MERAT — T.-HT., Euras. (frequent), Neslia paniculata (L.) DESV. — T., Eur. Centr. and SE (Calafat, Rast,
Bechet), Nigella arvensis L. — T., Pont. Medit. (Tunari), Panicum miliaceum L. — T., China, As. Centr. (frequent),
Papaver dubium L. subsp. dubium T., Eur. and subsp. albiflorum (BESS.) DOSTAL — T., Pont. Medit. (frequent), P.
rhoeas L. — T., Cosm. (frequent) , Phragmites australis (CAV.) STEUDEL — G. (HH.), Cosm. (frequency), Portulaca
oleracea L. — T., Cosm. (frequency), Ranunculus arvensis L. — T., Euras. (frequency), R. sardous CR. — T., Eur.
(frequency), Raphanus raphanistrum L. — T., Medit. (Cosm.) (Rast, Catane, Dunireni), Rorippa austriaca (CR.) BESS. —
H., Pont. (frequency), Rubus caesius L. var. arvalis RCHB. — Ph., Eur. (Rast, Negoi), Rumex crispus L. — H., Euras.
(frequent), Salsola kali L. subsp. ruthenica (ILJIN) SO0 ~ T., Euras. (Calafat, Bechet), Sambucus ebulus L. — H., Euras.
(frequent), Senecio vernalis WALDST. & KIT. — T., Euras. Cont. (frequent), S. vulgaris L. — T., Euras. (frequent), Setaria
pumila (POIRET) ROEM & SCHULT. — T., Cosm. (frequency), Setaria viridis (L.) BEAUV. — T., Cosm. (frequent), Sinapis
arvensis L. — T., Euras. (frequent), Sisymbrium orientale L. — T., Pont. Medit. (frequent), Solanum nigrum L. — T.,
Cosm. (frequency), Sonchus arvensis L. G., Euras. (frequent), Sorghum halepense (L.) PERS. — G., Medit. (frequent),
Stachys annua L. — T., Eur. (submedit) (frequent), Stellaria media (L.) VILL. — T.-HT. Cosm. (frequent), Taraxacum
officinalis WEBER ex WIGGERS — H., Euras. (frequent), Thlaspi arvense L. - T.-Ht., Euras. (frequent), Torilis arvensis
(Hups.) LINK — T., Eur. Centr. (frequent), Tribulus terestris L. — T., Centr. Eur. Medit. (frequent), Trifolium arvense L.
— T., Euras. (frequency), Vaccaria hispanica (MILL.) RAUSCHERT — T., Euras. (Ciupercenii Noi, Desa, Rast), Veronica
arvensis L.— T., Euras. (frequency), V. hederifolia L. — T., Euras. (frequency), V. persica POIRET — T., Adv. (As. de
SV) (frequent), V. polita FRIES — T., Euras. (frequent), V. triphyllos L. — T., Eur. (frequent), Vicia tetrasperma (L.)
SCHREB. — T., Euras. (frequent), V. villosa ROTH — T.-HT., Eur. (frequent), Viola arvensis MURRAY — T., Cosm.
(frequent), Xanthium italicum MORETTI — T., Eur. de S. (frequent), X. spinosum L. — T., Cosm. (frequent).

From the presented species there has been noticed that one of them has a better representation in the cultivated
crops (Sorghum halepense, Sonchus arvensis, Hibiscus trionum $.a.) and others in the cereal crops (Setaria pumila,
Sorghum halepense, Vaccaria hispanica, Centaurea cyanus, Cirsium arvense, Papaver rhoeas and so on). In the
vineyards, it has been observed that the hardest species to fight were Cynodon dactylon and Convolvulus arvensis. To
the luxuriant development of these species contributed the very well developed rhizome system (to Cynodon dactylon)
or the buds from the races (Convolvulus arvenis).

Analysing the bioforms spectrum (Fig. 1), it has been found that the terophytes possess the pre-eminence with
66%, followed at big distance by annual-biannual, hemicriptophytes, geophytes and the biennial species. The rest have
an insignificant weight.

Of the geoelements, the biggest weight is registered by Eurasian species with 41%, which are followed, at
some distance, by the cosmopolites. The other geoelements categories are present in a much smaller percent (Fig. 2).

From the floristic list presented above it can be noticed that on the researched territory the southern elements
are relatively well represented. Some of these have a large number of individuals and form even associations with large
area: ex. Cardaria draba L., Sisymbrium orientale L. and other.
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Figura 1. Spectrul bioformelor.
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Figura 2. Spectrul geoelementelor.
CONCLUSIONS

The present study has lead to the conclusion that, the corn crops have more weeds than the haulms ones,
especially annual and perennial liliates, as well as magnoliates, which are more numerous as species, but with a lower
density than of the previous ones.

The sun-flower crops are well weed encroached in the incipient stage, after which the plant inhibits weeds
growing.

The destruction of the irrigation systems from the researched area increased the development of the weeds
from the crops, due to the fact that they have a high resistance and an ecological plasticity.
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CONTRIBUTIONS TO THE ANALYSIS OF VERTICAL DISTRIBUTION OF CILIATES
(PROTOZOA: CILIOPHORA) IN THE PARAMARINES AND MARINES SEDIMENTS IN
THE CENTRAL AREA OF THE ROMANIAN SEASHORE

RALUCA KERKMANN, NICOLAE PAPADOPOL, ANGELICA CURLISCA

Abstract. The hereby research paper presents the analysis results of the vertical distribution of ciliates from marine sediments, as
well as lacustrine areas, seaside lakes from the south of Cap Midia. The methodology used took into consideration the issues
proposed by Fenchel (FENCHEL, 1966). According to detailed research papers of Mrs. PhD. Adriana Petran (PETRAN, 1977),
developed between the 70s, I focused on presenting a range of investigations in the seaside of Modern beach, from Constanta, as
well as sediments of the lacustrine complex Siutghiol-Tabdcdrie. The vertical distribution has been analysed on 63 species from the
seaside field, Modern beach and 37 species from Siutghiol, respectively 28 species from Tabdcdrie. The results that were obtained
highlight the fact that most of species are airfield species, with a high concentration in the first three centimetres of the sediments.

Keywords: ciliates, ecological features, basins within Constanta Museum Complex, vertical distribution.

Rezumat. Contributii la cunoagterea distributiei pe verticala a ciliatelor (Protozoa-Ciliephora) din sedimentele

paramarine i marine din zona centrali a litoralului roménesc. Actuala lucrare cuprinde date referitoare la comunitdile
de ciliate care populeaza domeniul sedimentar si perifitonul anexei lacului Tabdcarie din incinta CMSN Constanfa, aspectele
calitative sunt insotite de informatii referitoare la ecologia fiecareia din cele 34 de specii identificate. In compozitia calitativi a
epibiozei bazinelor cu apd saratd in care este adapostit patrimoniul viu al sectiei Delfinariu, a fost identificatd o selectie interesantd
de ciliate apartindnd la 74 de specii, rezistenta la variatii semnificative ale salinitafii §i concentratiei de hipoclorit de sodium,
substan{d introdusa zilnic in bazine in scopul limitdrii proliferdrii faunei bacteriene.

Cuvinte cheie: ciliate, caracteristici ecologice, bazine incinta Complex Muzeal Constanta, distribufie pe verticald.

INTRODUCTION

The interstitial environment represents a special biotope for a large variety of invertebrates among which the
protozoa ciliates dominates the other groups by means of the diversity of species and their density.

The study of ciliates distribution in the depth of sandy sediments was initiated by Fenchel (FENCHEL, 1967)
who also created the corresponding method. The ciliates fauna in the sediments of low depth areas of nearshore lakes
have been studied by us over a long period of time (1997-2004) (DUMITRACHE, 2004; DUMITRACHE, 2006).

Until the date of our study dedicated to this aspect, we have not found in the Romanian specialised literature
information on this subject for the lakes Siutghiol and Tabacarie. The vertical distribution of ciliates in the mediolittoral
of different points on the Romanian Black Sea seashore has been studied by Petran (PETRAN, 1976), therefore we have
limited ourselves only to the study of the vertical distribution of the ciliates on the “Modem” beach; the reasons for
choosing this sampling unit are based on the diverse aggregate grading of the sediments and the large quality spectrum
of species in August: 63.

MATERIAL AND METHODS

The results of the sampling process and the study of the samples collected in the months of August of 2004-
2008 are focused on establishing the vertical distribution of ciliates in the sandy and muddy sediments of lake and
marine areas. For the paramarine lakes Siutghiol and Tabicirie, the samples have been collected from the sediments of
the low depth areas; the number of the sampling units was 4 and the weekly rhythm consisted in 5 samples per sampling
unit (map). For the study of the vertical distribution of the ciliates on Constanta “Modem” beach, there were created
two units in sheltered areas of the main bays, the weekly rhythm being 7 samples per sampling unit. The average values
of the abiotic factors such as temperature and salinity for the points “Casino - Modemn™ Constanta are mentioned in
Table 1; the salinity in the samples collected from the Tabacirie lake varied between 1.2-1.5 PSU.

Table 1. Average values of temperature and salinity for the sampling unit Constanta Casino-Modem (Constanta NIMRD analysis).
Tabel 1. Valorile medii ale temperaturii §i salinitafii pentru statia Cazino Constanta-Modern (determinari INCDM Constanta).

Year Temperature (average values) Salinity (average values)
(0°C) - (PSU)

2004 2.2 14.60

2005 243 13.56

2006 234 15.68

2007 23.7 15.74

2008 24.5 12.83
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The technique applied was the one recommended by Fenchel (FENCHEL, 1968). After separating the sediments
into Petri dishes, there followed a general examination with the binocular eyeglasses. The separation of the ciliates from
the sandy and muddy sediments was carried out by means of Uhlig method (DRAGESCO & DRAGESCO-KERNEIS, 1986)
and then this step was followed by that of diagnosis. Certain species were identified “in vivo”, others required green
colours such as acetic methyl; other species imposed the application of the techniques Bodian and Chatton-Lwoff,
Wilbert variant (DRAGESCO & DRAGESCO-KERNEIS, 1986).

RESULTS AND DISCUSSIONS

The diversity of the ciliates in the analysed samples was significant including 37 (from the total amount of 45
species) in the sediments of Siutghiol Lake, 28 (from the total amount of 34 species) in Tabacdrie Lake and 63 in the
mediolittoral of Constanta “Modern” beach.

The large qualitative spectrum of marine and freshwater ciliates is doubled by a taxonomic diversity as they
belong to 22 families and 33 genera. The ciliates identified have euryhaline affinities with x number of genera being
represented both in the marine ecosystem and in the lake ecosystems.

The analysis of the samples collected highlighted a maximum concentration in the first 3-4 centimetres from
the top of the sediment, the qualitative and quantitative spectrum decreasing while the depth increases (Table 1, 2 and
3). The results are rendered in percentages expressing the species frequency in the samples.

Table 1. Vertical distribution in the sediment depth of certain ciliates on Modern beach (frequency in samples-percentages).
Tabel 1. Distributia verticald in adincimea sedimentului a unor populatii de ciliate de la plaja Modem (frecventa in probe-valori procentuale).

No. SPECIES LAYER (cm)

0-1 1-2 2-3 34 4-5 5-6 6-7 7-8
| |Holophrya oblonga (SCHEWIAKOFF |895) 2 1 1 - - - - -
2 |Holophrya sp. | 1 0.5 0.5 - - - - -
3 |Prorodon marinus (CLAPAREDE & LACHMANN 2 ! 1 0.5 - - - -

1858)
4 |Prorodon sp. 2 1 0.5 0.5 - - - -
5 |Dinophrya sp. 3 2.5 2 0.5 - - - -
6 |Coleps pulcher (SPIEGEL 1926) 1 1 0.5 - - - - -
7 |Coleps sp. 1 1 0.6 - - - - -
8 |Lacrymaria coronata (CLAPAREDE & LACHMANN 3 2.5 0.5 0.5 - - - -
9 ;‘(szf‘rs})rmaﬂa delamarei (DRAGESCO 1960) 2.5 2 1 1 - - - -
10 |Lacrymaria lagenula (CLAPAREDE & LACHMANN 25 1 0.5 0.5 - - - -

1858)
11 |Lacrymaria sp. 1 3 2 1 1.5 - - - -
12 | Didinium nasutum (MULLER 1786) 2.5 1 0.5 0.5 0.5 - - -
13 |Didiniwm sp. 1.5 1 1 0.5 0.5 - - -
14  |Mesodinium pulex (CLAPAREDE & LACHMANN 4 25 2 - - - - -

1858)
15 |Mesodinium rubrum (LOHMANN 1908) 2 2 0.5 - - - - -
16 |Lionotus lamella (EHRENBERG 1838) 3 2.5 1 1 0.5 0.5 - -
17 {Loxophyllum helus (STOKES 1884) 2 1 0.5 05 0.5 - - -
18 |Loxophyllum setigerum (QUENNERSTEDT 1867) 3 1.5 2 0.5 0.5 - - -
19 |Hemionotus caudatus (KAHL 1933) 2 2.5 1.5 1 1 0.5 0.5 -
20 |Trachelocercida sp. | 1 1 0.5 - - - - -
21 |Trachelocercida sp. 2 1 1 0.5 - - - - -
22 |Trachelocercida sp. 3 1 1 0.5 - - - - -
23 |Trachelocercida sp. 4 1 1 0.5 - - - - -
24 |Trachelocercida sp. 5 1 | 0.5 - - - - -
25 |Trachelocercida sp. 8 1 1 0.5 - - - - -
26 |Trachelocercida sp. 9 1 1 0.5 - - - - -
27 |Trachelocercida sp. 12 1 1 0.5 - - - - -
28 |Remanella multinucleate (KAHL 1933) 2 1.5 1 0.5 - - - -
29 |Remanella rugosa (KAHL 1933) 1 1 0.5 0.5 - - - -
30 |Remanella margaritifera (KAHL 1933) 1.5 1 1 05 - - - -
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31 |Remanella granulose (KAHL 1933) 2 2 0.5 0.5 - - - -
32 |Remanella minuta (DRAGESCO 1960) 1 1.5 0.5 0.5 - - - -
33 |Remanella swedmarki (DRAGESCO 1960) 2 1.5 1 1 - . - -
34 |Remanella sp. 1 0.5 0.5 0.5 - - - -
35 |Kentrophoros gracilis (RAIKOV 1963) 2 2 0.5 0.5 1 1.5 1 0.5
36 |Ciliofaurea sp. 1 1 0.5 - - - - -
37 |Geleia sp. L5 0.5 0.5 - - - - -
38 |Plagiopyla nasuta (STEIN 1860) 1 1 0.5 25 2 2 1 1.5
39 [|Plagiopyla sp. 0.5 1 1 0.5 2 25 2 0.5
40 |Coelosomides teissieri (DRAGESCO 1960) 1 1 0.5 0.5 - - - -
41 |Paraspathidium fuscum (KAHL 1928) 1.5 2 2 1.5 0.5 0.5 - -
42 |Paraspathidium sp. 1.5 2 2 1.5 0.5 0.5 - -
43 |Crvptopharinx setigerum (KAHK 1928) 0.5 0.5 1 Q.5 - - - -
44 |Frontonia marina (FABRE -DOMERGUE 1891) 1.5 0.5 1 0.5 - - - -
45 |Uronema marinum (DUJARDIN 1841) 0.5 0.5 1 1 1.5 1 0.5 0.5
46 |Vorticella sp. 0.5 0.5 - - - - - -
47 |Blepharisma steini (KAHL 1932) 1.5 1 0.5 0.5 - - - -
48 |Metopus contortus (KAHL 1931) 2 1 1 0.5 1.5 0.5 0.5 0.5
49 |Condylostoma arenarium (SPIEGEL 1926) 3 1.5 1 0.5 1.5 1 1 0.5
50 |Strombidium arenicola (DRAGESCO 1960) 35 1.5 1 1 0.5 0.5 0.5 0.5
51 |Strombidium faurei (DRAGESCO 1960) 2 1 1 1 0.5 0.5 0.5 0.5
52 |Strombiddium sauerbrayae (KAHL 1930) 2 1.5 1 | 0.5 0.5 0.5 0.5
53 |Strongylidioum arenicolus (DRAGESCO 1960) 1.5 0.5 - - - - - -
54 |Epiclintes ambiguous (MULLER 1786) BUTSCHLI 1 0.5 - - - - - -
55 ;'fzcg‘helostyla caudate (KAHL 1932) 2 1 0.5 - - - - -
56 |Trachelostyla dubia (DRAGESCO 1960) 2 1 0.5 - - - - -
57 |Uroleptus rattulus (STEIN 1859) 0.5 0.5 1 0.5 - - - -
58 |Oxytricha gibba (MULLER 1786) 0.5 0.5 - - - - - -
59 |Euplotes sp. | 0.5 1.5 05 - - - - -
60 |Euplotes sp.3 0.5 1 1.5 0.5 - - - -
61 | Euplotes sp. 4 0.5 0.5 - - - - - -
62 |Diophrys scutum (DUJARDIN 1841) 1 0.5 - - - - - -
63 |Uronychia transfuga (MULLER 1786) 1 0.5 - - - - - -

Table 2. Vertical distribution of ciliates in the sediments of Siutghiol Lake (frequency in samples-percentages).
Tabel 2. Distributia verticali a ciliatelor in sedimentele lacului Siutghiol (frecventa in probe, valori procentuale).

Neo. SPECIES LAYER (cm)

0-1 1-2 2-3 | 34| 45 56 67
| |Holophrva atra (SCHEWIAKOFF 1893) l 0.5 - 0.5 - - -
2 |Holophrya ovum (SCHEWIAKOFF 1893) 0.5 - - - - - -
3 |Holophrva nigricans (LAUTRBORN 1894) 0.5 - - - - - -
4 |Holophrva sp.2 0.5 - - - - - -
5 |Urotricha globosa (CLAPAREDE & LACHMANN 1857) 10 10 10 15 10 2 0.5
6 |Plagiocampa rouxi (KAHL 1930) 0.5 0.5 0.5 - - - -
7 |Lagvnophria rostrata (KAHL 1930) 0.5 - - 05 - - -
8 |Lagvnophria acuminate (KAHL 1930) 0.5 0.5 - - - - -
9 |Lacrymaria olor (MULLER |1788) 2 3 1 | - - -
10 |Trachelophyllum sigmoides (KAHL 1931) 2 0.5 0.5 - - - -
11 |Spathidium sp. 1 0.5 - 1 - - -
12 |Lionotus lamella (SCHEWIAKOFF 1896) 3 3 1 2 1 0.5 -
13 |Loxodes striatus (ENGELMANN 1862) 1 0.5 - 0.5 - - -
14 |Plagyopila nasuta (STEIN 1860) 1 I 0.5 1 5 S 2
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15 |Bresslaua sp. 0.5 - - - - - -
16 |Colpoda cucullus (MULLER 1786) 1 1 0.5 - - - -
17 |Colpoda steini (KAHL 1935) 1 - - 0.5 - - -
18 |Nassula picta (EHRENBERG 1933) 1 1 0.5 - - - -
19 |Tetrahymena cf. pyriformis (EHRENBERG 1830); LWOFF 1947 10 15 15 10 6 3 1
20 |Ophryoglena atra (EHRENBERG 1831) 1 0.5 0.5 1 2 - -
21 |Dexiostoma campylum (FOCKE 1836) 2 1 1 0.5 - - -
22 |Paramecium caudatum (EHRENBERG 1838) 5 3 1 2 - - -
23 |Paramecium cf. aurelia (EHRENBERG 1838) 1 1 - 0.5 - - -
24 |Paramecium putrinum (HILL 1752) 1 1 2 2 3 1 -
25 |Paramecium trichium (HILL 1752) 1 - - - - - -
26 |Paramecium sp. 0.5 - - - - - -
27 |Lembadion bullinum (PERTY 1852) 5 6 4 2 1 1 0.5
28 |Uronema nigricans (MULLER 1786) 10 10 15 15 - 0.5 -
29 |Cyclidium glaucoma (MULLER 1786) 20 20 15 10 10 S 0.5
30 |Spirostomum teres (CLAPAREDE & LACHMANN 1858-1859) 3 3 2 2 0.5 - -
31 |Metopus sp. 2 1 1 4 5 7 5 2
32 |Strombidium sauerbrayae (KAHL 1930) 2 2 6 2 2 0.5
33  |Strombidium viride (FOISSNER 1986) 2 2 4 2 1 - 0.5
34 |Saprodinium sp. 1 1 3 2 3 1 2
35 |Uroleptus sp. 6 5 5 7 10 15 10
36 |Oxytricha sp.1 0.5 1 0.5 - - -
37 |Euplotes patella (MULLER 1786) EHRENBERG 1838 0.5 0.5 - 0.5 - - -
Table 3. Vertical distribution of ciliates in the sediments of Tabacarie Lake (frequency in samples-percentages).
Tabe! 3. Distributia verticali a ciliatelor in sedimentele lacului Tabicarie (frecventa in probe, valori procentuale).
No. SPECIES LAYER (cm)
0-1 1-2 23| 34 | 45 56 6-7 7-8
1 |Holophrya ovum (SCHEWIAKOFF 1893) 3 1 - - - - - -
2 |Urotricha globosa (CLAPAREDE & LACHMANN 1857) 5 7 7 - 3 0.5 2 1
3 |Plagiocampa rouxi (KAHL 1930) 7 3 0.5 - - - - -
4 |Lagynophria rostrata (KAHL 1930) 3 1 0.5 - - - - -
S |Phithothorax processus (KAHL 1931) 1 - - - - - - -
6 |Trachelophyllum sigmoides (KAHL 1931) 1 - 0.5 - - - - -
7  |Spathidium sp. 5 2 0.5 - - - - -
8 |Litonotus lamella (SCHEWIAKOFF 1896) 5 1 0.5 - - - -
9 |Loxodes striatus (ENGELMANN 1862) 2 - 0.5 - - - - -
10 |Plagyopila nasuta (STEIN 1860) 1 - 2 4 7 2 0.5 0.5
11 |Colpoda steini (KAHL 1935) 1 1 0.5 - - - - -
12 |Nassula picta (EHRENBERG 1933) 3 1 - - - - - -
13 |Tetrahymena cf. pyriformis (EHRENBERG 1830); LWOFF 1947 10 10 7 5 3 1 i 1
14 |Ophryoglena arta (EHRENBERG 1831) 3 1 0.5 0.5 - - - -
15 |Paramecium cf. aurelia (EHRENBERG 1838) 1 2 2 - - - 0.5 -
16 |Paramecium caudatum (EHRENBERG 1833) 5 3 - 0.5 - - - -
17 |Paramecium putrinum (HILL 1752) 3 7 2 7 3 1 0.5 -
18 |Paramecium trichium (HILL 1752) 1 - - 1 - R - -
19 |Lembadion bullinum (PERTY 1852) 6 8 2 0.5 2 0.5 0.5 -
20 |Uronema nigricans (MULLER 1786) IS5 10 7 1 - - 2 -
21 {Metopus sp. 2 1 2 5 7 7 3 2 0.5
22 |Saprodinium sp. 1 5 7 5 3 1 1 -
23 |Strombidium sauerbrayae (KAHL 1930) 3 6 10 10 5 2 2 1
24 |Uroleptus sp. 3 5 15 10 15 15 10 10
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25 |Paruroleptus sp. 2 4 - 0.5 - = . %
26 |Oxytricha sp.1 5 5 - 1 = % & .
27 |Euplotes patella (MULLER 1786); EHRENBERG 1838 1 0.5 - 0.5 - - 0.5 -
28 |Aspidisca sp. 1 1 0.5 1 - - - -

a. The number of the identified species in the first 3 centimetres of the “Modern” beach was around 60 (Figs.
1-3), whereas in the 3-4 cm layer the number decreases beyond 35; the ciliates identified at a depth of 7-8 cm, tolerant
to the decrease of oxygen concentration, belong only to 10 species.

In the mediolittoral of “Modern” beach there were identified a series of species with strictly aerobe affinities,
their existence being limited by this abiotic parameter to the top 1-3 cm: species of Holophrya, Coleps, Geleia,
Strongylidium, Trachelocerca etc.

Other ciliates are tolerant to the decrease of oxygen concentration and are to be found in the 3-5 cm layer; this
is the case for species from the genera Didinium, Loxophyllum, Paraspathidium.

Finally, other species present a special resistance to certain microaerophile and even anaerobe conditions, their
representatives being identified at the top layer until 7-8 cm limit in the sandy sediment: Kentrophoros gracilis
(RAIKOV 1963), Plagiopyla nasuta (STEIN, 1860), Uronema marinum (DUJARDIN, 1841), Metopus contortus (KAHL,
1931), Strombidium species.
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The tolerance of the species to the oxygen concentration variation in the sediments is also completed by
euritherme characteristics, almost half of the species identified in the summer months being also identified in the other
periods of the year.

b. The analysis of the samples collected from the sediments of the low depth areas of the lakes Siutghiol and
Tabacarie (with the annex building of CMSN Constanta) highlighted the fact that the ciliates fauna is also concentrated
in the first top 3 centimetres (Figs. 1-3).

While in the first top centimetre of the sediments of Siutghiol Lake there were identified 37 species,
respectively 28 species in Tabacarie Lake, in the 2-3 cm layer there were identified around 20 species for both
ecosystems and in the 7-8 cm layer there were identified about 5 species.Among the oxyphile there can be quoted:
Lagynophra acuminate (KAHL, 1830), Nassula picta (EHRENBERG, 1833), Bresslaua sp., Phythothorax processus
(KAHL, 1931). A series of examples belonging to the species: Lionotus lamella (EHRENBERG, 1838), Lembadion
bullinum (PERTY, 1852), species of Strombidium, Uroleptus etc., are tolerant to progressive decrease of oxygen
concentration along with depth increase in the sediment.

In conclusion, the oxygen represents an abiotic factor limitative to ciliates distribution in sediments, the results
acquired being encouraging for continuing the research in this direction.
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DATA ON CILIATES (PROTOZOA: CILIOPHORA) FROM THE AQUATIC
ENCLOSURE OF CONSTANTA NATURAL SCIENCES MUSEUM COMPLEX

RALUCA KERKMANN, NICOLAE PAPADOPOL, ANGELICA CURLISCA

Abstract. The hereby research paper contains data referring to the ciliates communities which populate the sedimentary field from
the aquatic field of the section Micro-reservation/CMSN, resulted out of the embankment of a part of Tabacarie Lake. The data
related 10 the structure of the species are accompanied by corresponding information related to the ecologyv of each of the 34 species
that were identified. In the quality composition of the epibiosis of the basins with salt water from Delfinariu, basins that discharge
part of their water in the aquatic field to which this paper refers to, there has been identified an interesting diversity of ciliates
belonging to 74 species. with high resistance to significant variations of salinity and sodium hypochlorite concentration. This
research paper also discusses the range of species identified in the field of sweet water, comparatively with the structure of ciliate
list from marine water.

Keywords: ciliates, ecological features, basins within Constanta Museum Complex.

Rezumat. Date privind ciliatele (Protozoa: Ciliophora) din incinta acvaticd de la Complexul Muzeal de Stiinte ale
Naturii Constanta. Actuala lucrare cuprinde date referitoare la comunitdtile de ciliate care populeaza domeniul sedimentar si
perifitomd din incinta acvatica a sectiei Microrezervagie/CMSN, rezultata prin indiguirea unei sectiuni a lacului Tabdcarie. Datele
privind structura in specii sunt insotite de informatii referitoare la ecologia fiecdreia din cele 34 de specii identificate. In compozitia
calitativd a epibiozei bazinelor cu apd saratd de la Delfinariu, bazine care isi deverseazd o parte a apelor in incinta acvatica la care
se face referintd, a fost identificatd o diversitate interesantd de ciliate aparfindnd la 74 de specii, rezistenta la variafii semnificative
ale salinitdtii §i concentrafiei de hipoclorit de sodium. Lucrarea ia in discutie gama de specii intdlnite in conditii de apd dulce,
comparativ cu structura lister de ciliate din apa marina.

Cuvinte cheie: ciliate, caracteristici ecologice, bazine in incinta Complexului Muzeal Constanta.

INTRODUCTION

The ciliates are protozoa which populate the majority of freshwater aquatic and marine environments
characterized by a great ecological plasticity.

The Romanian specialised literature is poor in information regarding the ciliofauna of the paramarine lakes,
except for Techirghiol Lake (TUCULESCU, 1965).

The poor information regarding the ciliofauna characteristic to the above mentioned ecosystems would be the
result of the difficulty to analyse the samples due to low dimensions (rendered in micrometers) of the ciliates, as well as
their difficult handling manoeuvres taking into account the imminent cytolysis at the fragile species.

MATERIAL AND METHODS

Our researches carried out between 1997 and 2004 established a list of species attached to information
regarding their ecological characteristics (DUMITRACHE, 2004; DUMITRACHE, 2006). There were analysed samples from
low depth areas of the lakes, from the mud accumulated at its inferior part; there were also analysed zooplankton
samples, as well as fragments from the paludal vegetation.

These researches were continued between 2004 and 2008 with other aspects regarding the ecology of the
above mentioned species; the focus was set on the samples collected from the plankton and the benthos of Tabacarie
Lake, as well as from the analysis of certain fragments belonging to the paludal vegetation; the total number of the
collected samples was 217.

To these there can be added 72 samples collected from the covered pools with sea water from Dolphinarium
enclosure which shelter the live patrimony (two sea lions and one dolphin).

The daily pouring of sodium hypochlorite to water in view of impeding the microorganism proliferation
constitutes a rigorous selection factor of certain types of ciliates resistant to a high concentration, taking into account the
fact that immediately after the pouring into the pools the concentration may reach 1 mg/l so that in 6-7 hours it could
reach 0.1 mg/! and then O due to the recirculation system of the pool water. The values of the abiotic factors from the
enclosure of the covered pools are kept relatively constant; the salinity varied between 13.8 and 18.3 PSU and the
temperature of the water ranged between 19-24 C degrees due to acclimatizer system (CMSN data, determination by
PhD student Angelica Curlisca). The pH values were higher than 7.

The samples collected from the pools consisted in the epibiosis from their side walls, but also in fragments of
algae macrophytic fauna collected from the bottom of the pools at the periodical cleaning carried out by the diver.

After the sample collection, the ciliates were separated from the sediment by means of different methods
(Uhlig, Webb, Dragesco) (DRAGESCO & DRAGESCO-KERNEEIS, 1986; WEBB, 1956), others were collected by means of
direct use of the pipette and transfer to the Petri dishes.
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The next step consisted in the general examination of the ciliates from the Petri dishes with the binocular
eyeglasses. For analysis there were collected drops with the pipette and transferred on a lamella, the decrease of the
speed was done by adding a few drops of MS-222 Merck solution prepared for this scope by means of adding water
from the same ecosystem.

Certain species were determined “in vivo”, for others there were used colours of the nuclear device such as
green acetic methyl; in the case of other species there was necessary the use of the techniques for the highlight of
infraciliature and other taxonomic details by use of the techniques Chatton-Lwoff and Bodain (Wilbert variant)
(DRAGESCO & DRAGESCO-KERNEIS, 1986).

RESULTS AND DISCUSSIONS

The qualitative spectrum of the ciliates from the samples analysed is composed of 72 forms among which 14
were identified only to the genus (Table 1).

From the total amount of 72 species, 25 were identified in the covered pools of the Dolphinarium enclosure,
the rest being part of the benthos and periphyton of Tabacarie Lake and its appendix from CMSN Constanta, 5 forms
being common to both ecosystems.

The sediments of the low depth areas of Tabacarie Lake, as well as the muddy accumulations are very
populated by ciliates; thus, as far as the preferred habitat of freshwater species is concerned, 27% of the species were
identified in benthos, plankton and periphyton, 22% are strictly benthonic; 17% are strictly planktonic, whereas the
other variants represent combinations and they are less represented.

As for the tolerance to salinity of the freshwater species, 46% of the species have euryhaline valence; 10% are
oligoeuryhaline and oligomesoeuryhaline, the other categories being low represented.

The ciliates trophic spectrum is mostly bacterivore — 60% of the species, the rest to 100% is represented by
predator and omnivorous species.

In accordance with the information provided by FOISSNER (1986), 19% of the species are indicating areas with
alpha-polymesosaprobic and alpha-betamesosaprobic, whereas 17% are strictly metasaprobic, the other categories being
represented by lower percentages (Table 1).

The 25 species identified in the epibiosis of the pools of the Dolphinarium enclosure are mostly marine;
preserving the populations of these species selections in the conditions of sudden chlorinity variations (by adding daily
sodium hypochlorite) and salinity (the values of this abiotic factor are artificially preserved in constant parameters by
adding NaCl) is due to the euryhaline properties of the majority of species (45%); 30% are oligo/euryhaline, whereas
the rest have oligo-stenohaline values.

The success of preserving them in this artificial biotope is provided by the bacteria feeding strategy of the
majority of species.

In conclusion, from a systematic point of view, more than half of the species belong to the ciliate superior
classes, with differentiated ciliature, improved mouth structure, as a result with acquisitions in the phylogenetic
evolution which allow the adjustment to a complex and selective artificial environment such as the one from the
Dolphinarium’s covered pools.

The study of the ciliate fauna characteristic to the epibiosis of the pools should be deepened with other
biometry aspects and observation of the tolerance limits to extreme variations of the abiotic factors, as a future task.

In brief, the ciliates are organisms with special ecological plasticity capable to adapt to environments
characterized by special variations of the abiotic factors, their study creating new interesting perspectives.

Table 1. Qualitative composition of ciliates in the analysed samples.
Tabel 1. Compozitia calitativa a ciliatelor din probele analizate.

No. TAXA T.S. H.P. G.S. | Tabacarie | Tabacarie | Dolphinarium
sediments | periphyton pools -
epibiosis
1 Holophrya binucleata (KAHL, 1930) oms Ba,Cy,Al a-p + + -
2 Holophrya gargamellae (FAURE-FREMIET, 1924) oms Ba,Cy,Al a-p + + -
3 Holophrya ovum (SCHEWIAKOFF, 1893) oms Ba,Cy,Al a-p + + +
4 Holophrya oblonga (FAURE-FREMIET, 1924) ? Ba,Cy - - - +
AlLCil
5 Prorodon marinus (CLAPAREDE & LACHMANN, 1858) he? Cil - - - +
6 Prorodon ovum (EHRENBERG, 1838) he Cil - - - +
7 Urotricha globosa (CLAPAREDE & LACHMANN, 1857) he? Ba, Al b + -
8 Plagvocampa rouxi (KAHL, 1930) he Ba, Al - + - -
9 Pseudoprorodon sulcatus (?) (KAHL, 1930) ? Al, Fi - - + -
10 Coleps hirtus (NITZSCH, 1817) he? 0 a-b + - -
11 Coleps spetai (KAHL, 1930) 0s Al Cy b + + -
12 | Lagynophrya rostrata (KAHL, 1930) 0s Al 0 + - -
13 | Lagynophrya acuminata (KAHL, 1930) 0s Al o - + -
14 Pleuronema coronatum (KENT, 1881) he? O b + + -
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15 Phithothorax processus (KAHL, 1931) ? Al ? + - -
16 | Lacrymaria coronata (CLAPAREDE & LACHMANN he Cil b + - +
1858)
17 | Lacrymaria acuta (KAHL, 1930) he Cil b + - -
18 Lacrymaria olor (MULLER, 1788) he Cil b + + -
19 Stentor polvmorphus (MULLER, 1773) EHRENBERG oms o} a-b + + -
1830
20 | Trachelophyllum sigmoides (KAHL, 1931) he? Ba Fl, Cil b-a + - -
21 Trachelophvilum apiculatum (PERTY. 1936) he? Ba,F], Cil b-a + + -
2 | Didinium nasutum (MULLER, 1786) oe? Cil a-b + + +
23 Mesodinium pulex (KAHL, 1933) oe? Ba, Al, Fl - - - +
24 Mesodinium rubrum (LOHMANN, 1908) oe? Ba, Al F1 - - - +
25 | Spathidium sp. he Cil - + - -
26 | Lionotus (Lithonotus) lamella (EHRENBERG, 1838) he Cil a + - +
27 Loxophyllum helus (STOKES, 1884) he? Cil b + + +
28 | Loxodes striatus (ENGELMANN, 1862) os? Ba,FlLAl p + - -
29 | Loxophylium laevigatum (SAUERBREY, 1928) oe Cil b - - +
30 | Remanella multinucleata (KAHL, 1933) he? ALFI - - - +
31 Remanella rugosa (KaHL. 1933) he? ALFI - - - +
32 Trithigmostoma cucullulus (KAHL, 1931) he Ki,AlCy, a-p + + -
Ba
33 | Plagiopyla nasuta (STEIN, 1860) oe? Ba,Sb,Al, p-i + - -
Fl
34 | Uronema marinum (DUJARDIN, 1841) he Ba a - +
35 Pleuronema marinum (DUJARDIN, 1841) he Ba,FlLAl b - - +
36 Vorticella sp. oe? Ba,Al b? - - +
37 | Stentor polymorphus (KAHL, 1930) oms o] b-a + +
38 | Bresslaua sp. ? ? ? + - -
39 | Colpoda ecaudata (LIEBMANN, 1836) ome Ba p-i + - -
40 | Colpoda inflata (KAHL, 1931} ome Ba,Fi a-p + - -
41 Colpoda steinii (KAHL, 1935) ome Ba a-p + - -
42 | Bursaria sp. 7 ? ? + - -
43 | Massula picta (EHRENBERG, 1833) oe? Cy b + - -
44 | Tetrahvmena pvriformis-complex (EHRENBERG, 1830) oms? Ba pei + - -
45 Ophryoglena atra (EHRENBERG, 1831) - histofag - + + -
46 | Paramecium aurelia-complex (EHRENBERG, 1838) ome Ba a-b + + -
47 Paramecium caudatum (EHRENBERG, 1838) ome Ba,Al p-a + - -
48 Paramecium putrinum (HILL, 1752) ome Ba,Sb,Cy, p-a - - -
Al
49 | Paramecium trichium (HILL, 1752) ome | BaCy.Al D + - -
50 Lembadion bullinum (PERTY, 1852) oe? Ba,AlLF] b + - -
51 Uronema nigricans (MULLER, 1786) he BaFl a-p + - -
52 Vorticella campanula (KAHL, 1930) he? Ba,Al a-b + + -
53 | Spirostormum teres (CLAPAREDE & LACHMANN |859) oe?h | Sb,Ba,Al, p + - -
e? Cy
54 | Metopus sp. he Ba,F1,Al | p-m - - -
55 | Saprodinium spp. 0s Ba,Sb p-m + - -
56 | Strombidium viride (FOISSNER. 1986) oe Ki,Al,Ba b + - -
57 | Uroleptus sp. oe? Ba.Al a-p + - -
58 | Paruroleptus sp. he Ba,Al b-a + - -
59 | Oxytricha sp. he? Ba.F1.Ki a + - -
60 | Stvlonichia mytilus-complex (MULLER,1773) ome 0 a + + -
61 Condylostoma arenarium (SPIEGEL, 1926) he FLCil - - - +
62 Trachelostyla caudate (KAHL, 1932) oe? Cil a - - +
63 Trachelostvla dubia (DRAGESCO. 1960) oe? Cil a - - +
64 | Oxvtricha gibba (MULLER, 1786) he Ba,FL.Ki - - - +
65 | Euplotes patella (MULLER, 1786) he Ba.FLAI b + - -
66 Euplotes sp. 1 he? Ba, Al, - - - +
Ki, Fl
67 | Euplotes sp. 2 he? Ba, Al, - - - +
Ki, F1
68 | Euplotes sp.3 he Ba,Fl a + + -
69 Diophrvs scutum (DUJARDIN. 1841) 0s? AlFl - - - +
70 Uronychia transfuga (MULLER, 1786) 0s? Ba,AlFl - - - +
71 | Aspidisca steini (BUDDENBROCK, 1920) he? Ba ? - - +
72 | Aspidisca sp. he? Ba a-b + - -
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Abbreviations used in table 1:
a = alphamesosaprobic
a-b = alphamesosaprobic-polysaprobic
a-p = alphamesosaprobic-polysaprobic
b = betamesosaprobic
b-a = betamesosaprobic-alphamesosaprobic
Ba = Cil bacteria = ciliates
Cy = cyanobacteria
F1 = heterotrophic flagellates
Fs = anaerobic mud and anaerobic zones in the pelagial
GS = saprobity level
he = holo-euryhaline
HP = preferred food
histophagus = type of feeding where the trophic base is
represented by tissues
1 = isosaprobic
m = metasaprobic
MH = type of feeding
NBE = normal activated sludge
O = omnivorous
o = oligosaprobic
oe = oligo-euryhaline (0-10 psu)
ome = oligo or meso-euryhaline (0-30 psu)
oms = oligo to meso-stenohaline (0-4 psu)
os = oligo-stenohaline (0-1 psu)
p = polysaprobic
p-i = polysaprobic-isosaprobic
p-a = polysaprobic-alphamesosaprobic
p-m = polysaprobic-metasaprobic
Sb = sulphur bacteria
TS = tolerance to salinity

? = incertitude regarding the feeding method, tolerance to
salinity, saprobity level or community of the species

concerned (FOISSNER, 1986)
+ = present species
- = absent species

Abrevieri utilizate in tabel 1:
a = alfamezosaproba
a-b = alfamezosaproba-polisaproba
a-p = alfamezosaproba-polisaproba
b = betamezosaproba
b-a = betamezosaprobi-alfamezosaproba
Ba = bacteriiCil = ciliate
Cy = cianobacterii
F1 = flagelate heterotrofe
Fs = malun anaerobe §i zone anaerobe in pelagial
GS = grad de saprobitate
he = holoeurihaline (intre 0 §i mai mult de 30 psu)
HP = hrana preferati
histofag = modalitate de hrinire in care baza trofici o
reprezinti fesuturile
i = izosaprobd
m = metasaproba
MH = modalitate de hranire
NBE = maluni activate normale
O = omnivore
o = oligosaproba
oe = oligo-eurihalin (0-10 psu)
ome = oligo sau mezo-eurihalin (0-30 psu)
oms oligo-mezo-stenohaline (0-4 psu)
os = oligostenohaline (0-1 psu)
p = polisaproba
p-i = polisaproba-izosaproba
p-a = polisaprobi-alfamezosaproba
p-m = polisaproba-mezosaprobi
Sb = bacterii sulfuroase
TS = toleranta la salinitate
? = reprezintd incertitudinea referitoare la modalitatea de
hranire, toleranti la salinitate, grad de saprobitate sau
comunitatea cireia 1i apartine respectiva specie
(FOISSNER, 1986)
+ = specie prezenta
- = specie absenta
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SPECIES DIVERSITY OF FRESHWATER AND SOIL NEMATODES
OF SOME LOCALITIES ALONG THE DNIESTER RIVER

ANDREI ANTOFICA, LARISA POIRAS

Abstract. Species and trophic diversity of freshwater and soil nematodes of some localities along the Dniester River have been
studied during the last few years. At present, 63 species of nematodes from 43 genera, 27 families and 9 orders were revealed in the
sediment and river bank of the Dniester River. The largest number of nematode species belongs to the orders Dorviaimida-14 species
(22.22% from total number of species), Rhabditida-12 (19%,), Tylenchida-11 (17.46%,) followed by Triplonchida-9 species (14.28%),
Plectida-9 (14.28%), Monhysterida-5 (7.93%), Mononchida-2 (3.17%,), Aphelenchida-1 (1.58%) and Chromadorida-1 (1.58%). Most
of the nematode species are bacterial feeders-28 species (44.44%), followed by plant feeders-11 (17.46%), omnivores-11 (17.46%,),
predators-6 (9.52%), microalgae feeders-4 (6.35%) and hyphal feeders-3 (4.76%). In the littoral zone of the Dniester River the
microalgae feeders (Tobrilidae), bacterial feeders (Monhysteridae, Plectidae, Cephalobidae, Panagrolaimidae and Rhabditidae)
dominated both on the species diversity and their abundance. In the river bank the nematode plant parasites are mainly composed of
ectoparasites, some populations of endoparasites were revealed.

Keywords: freshwater and soil nematodes, species and trophic diversity. the Dniester River.

Rezumat. Diversitatea speciilor de nematode acvatice si edafice in citeva localitati de-a lungul fluviului Nistru. 4
Jfost studiata diversitatea specificd §i structura troficd a comunitdfilor (cenozelor) de nematode acvatice i edafice colectate din
diverse zone ale fluviului Nistru. Pind in prezent (2009) au fost identificate 63 specii de nematode apartinind la 43 genuri, 27 familii
§i 9 ordine. Cel mai mare numadr de specii s-a gdsit pentru ordinul Dorylaimida-14 specii (22.22% from total number of species),
Rhabditida-12 (19%), Tvlenchida-11 (17.46%) followed by Triplonchida-9 species (14.28%), Plectida-9 (14.28%), Monhysterida-5
(7.93%), Mononchida-2 (3.17%), Aphelenchida-!1 (1.58%) 5i Chromadorida-1 (1.58%). Cela mai multe specii de nematode apartin
grupei trofice bacteriofage-28 specii (44.44%,), urmate de fitoparazite-11 specii (17.46%,), omnivore-11 (17.46%), praditoare-6
(9.52%), consumatoare de microalge-4 (6.35%) si micofage-3(4.76%). In zona litorald a fluviului Nistru, nematodele consumatoare
de microalge (Tobrilidae), bacteriofagele (Monhysteridae, Plectidae, Cephalobidae, Panagrolaimidae si Rhabditidae) domind
comunitdfile atdt prin abundenta cdt i prin diversitatea specificd. Dintre nematodele edafice fitofage predomind ectoparacitele, dar
uneori sunt intdlnite, de asemenea, specii de nematode endoparaite.

Cuvinte cheie: nematode acvatice 5i edafice, specii si diversitatea trofica, fluviul Nistru.

INTRODUCTION

Nematodes are the most diverse, abundant and widely distributed group of invertebrate animals. Nematodes
often occur in environmental conditions on water, sediment and soil; they occupy positions at the base of the food
chains that ultimately sustain other animals. They are the main catalyst of some water, sediment and soil processes,
especially mineralization and humification of dead organic matter, responsible for cycling of sediment and soil nutrients
and self-purification of water due to their interaction with bacteria, algae and fungi (WASILEWSKA, 1997; BONGER,
FERRIS, 1999 etc.).

In the last few years we have been studying the biodiversity of freshwater and soil nematodes from different
localities and habitats along the Dniester River.

MATERIAL AND METHODS

Site description

The Dniester drains a long, narrow basin that is about 72,000 square km but nowhere is more than 100—110 km
wide. The Dniester River flows through the territories of densely populated counties of Ukraine and Moldova. The
river's basin is bounded on the north by the Volyn-Podilsk Upland and on the south of the river's upper course by the
Carpathian Mountains. Farther to the south there are hilly plains and the Bassarabia Upland, and at the south eastern
most end of the basin is the Black Sea Lowland. The climate of the river basin is humid, with warm summers. A large
proportion of the land of the basin is under cultivation. The Dniester frequently floods, causing extensive damage to
settled areas (“Ecosystems of Dniester River”, 1990). Towards the Dniester’s mouth, the composition of the bottom
gradually alters from calcareous, shingly sand to sand, silt sand and silt with different textures. The river-bed is curved
and stream velocity is slow especially in the lower stretch forming a large spectrum of habitats. According to the
hydrological and physical characters, the Dniester River is divided in three stretches: the upper one ~ Carpathian (from
source to the village of Cosauti, Soroca district), the middle one — Podolian (down to the town Dubasari) and the lower
one (down to the mouth). The long-term research of the chemical composition of water and sediment of the Dniester
River in the Laboratory of Hidrabiology and Ecotoxicology, Institute of Zoology ASM has shown that the levels of
ammonium nitrogen, nitrite nitrogen, and phosphor mineral were comparable nowadays with those from the 1980s.
However, the levels of organic nitrogen and organic matter were twice greater (ZUBCOV, 1988, ZUBCOV & SCHLENK,
2004). The water of the Dniester River was characterized as moderately polluted. The twice-increase of the ammonium
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nitrogen and nitrite nitrogen is often observed in the water below the city Soroca. The channel of the river and water
area of the Dubasari Reservoir intensively grows now with the higher water plants. Reception of cold water in the
reservoir in summer time strengthens the processes of half-decay macrophytes that finally conduct to secondary
pollution of water by organic substances and reduction of the dissolved oxygen (ZUBCOV, 1998; ZUBCOV & SCHLENK,
2004).
Sampling localities
The samples of sediment and soil of the river bank were collected in the localities along the Dniester River for
different habitats and periods of time (2004-2008). In the upper stretch of the Dniester River the sampling localities
were below the city Soroca (sediment samples); in the middle one - Dubasari Reservoir, near the towns of Rezina,
Saharna and Malovata (soil samples of the river bank) and in the lower one - near villages Sucleia (sediment samples of
o . littoral zone), Rascaeti (grassland) and town Olanesti (floodplain

\ﬁ’\\:\,‘/\\b grassland, willow plantation) (Fig. 1).
’ Sorocs, ._ O -

Sampling and extraction

Samples were collected for the last five years from different
habitats. Soil samples were taken from a 25 square cm surface area
and 10 cm depth. The aquatic nematodes were collected with a hand-
held Perspex core tube in the littoral zone. Nematodes were extracted
alive by sieving and decanting using standard methods of brass
screens (40, 60, 100, 325 and 500 mesh) and Baermann funnels and
fixed in hot 4% formaldehyde. Then the specimens of nematodes were
accounted and some of them were picked out, and processed to
glycerine, mounted on permanent slides, labelled with sampling data
and reference numbers, identified and deposited in a managed
collection (“Methods for the examination of organism diversity in
soils and sediments”, 1996). The nematode specimens were identified
on mass-slides to species using the keys and species description by
NESTEROV (1979), NICKLE (1991), JAIRAJPURI (1992), GAGARIN
(1993, 2001), Loor (1999), SiDDIQI (2000), ZULLINI (2005),
ANDRASSY (2005), EYUALEM-ABEBE et al. (2006). Classification of
Phylum Nematoda accepted in the “Fauna FEuropaca” database
(www.faunaeur.org) is used in this paper. The nematode trophic
groups were given according to YEATS et al. (1993).
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Figure 1. Sampling localities along the Dniester River
(The Republic of Moldavia).

Figura 1. Localititile de unde s-au prelevat probe

de-a lungul Fluviului Nistru (Republica Moldova).

RESULTS AND DISCUSSIONS

At present (2009), 63 species of freshwater and terrestrial nematodes from 43 genera, 27 families and 9 orders
were revealed in the sediment and river bank of some localities along the Dniester River. The identified species of
nematodes belong to the following orders and families, such as order Chromadorida: Chromadoridae - Punctodora
sp.; Dorylaimida: Aporcelaimidac - Aporcelaimellus amplexor (NESTEROV & LISETSKAJA, 1965), A. krygeri
(DITLEVSEN, 1928), Dorylaimidae - Dorylaimus montanus STEFANSKI, 1923, D. stagnalis DUJARDIN, 1845,
Mesodorylaimus bastiani (BUTSCHLI, 1873), M. mesonyctius (KREIS , 1930), M. potus HEYNS, 1963, M. pseudobastiani
LooF, 1969, Mesodorylaimus sp., Leptonchidae - Tylencholaimellus coronatus THORNE, 1939, Qudsinematidae -
Eudorylaimus acuticauda (DE MAN, 1880), Thonus ettersbergensis (DE MAN, 1885), Xiphinematidae - Xiphinema
pachtaicum (TULAGANOV, 1938), Tylencholaimidae - Tylencholaimus stecki STEINER, 1914; Mononchida:
Mononchidae - Mononchus aquaticus COETZEE, 1968, Mylonchulidae - Mylonchulus sigmaturus (COBB, 1917),
Monhysterida: Monhysteridae - Eumonhystera dispar (BASTIAN, 1865), E. filiformis (BASTIAN, 1865), Monhystera
paludicola DE MAN, 1881, M. stagnalis BASTIAN, 1865, Xyalidae - Daptonema dubium (BUTSCHLI, 1873); Plectida:
Rhabdolaimidae - Udonchus tenuicaudatus COBB, 1913, Udonchus sp., Chronogastridae - Chronogaster typica (DE
MaN, 1921), Plectidae - Anaplectus granulosus (BASTIAN, 1865), Plectus acuminatus BASTIAN,1865, P. aquatilis
ANDRASSY, 1985, P. parietinus BASTIAN, 1865, P. parvus BASTIAN, 1865, P. rhizophilus DE MAN, 1880;
Triplonchida: Prismatolaimidae - Prismatolaimus dolichurus DE MaN, 1880, P. intermedius (BUTSCHLi, 1873),
Tobrilidae - Brevitobrilus stefanskii (MICOLETZKY, 1925), Neotobrilus diversipapillatus orientalis (DADAY, 1905), N.
longus (LEIDY, 1852), Tobrilus gracilis (BASTIAN,1865), Tripylidae - Tripyla affinis DE MAN, 1880, T. filicaudata DE
MAN, 1880, Trischistoma monohystera (DE MAN, 1880); Aphelenchida: Aphelenchidae - Aphelenchus sp.;
Rhabditida: Cephalobidae - Acrobeles complexus THORNE, 1925, Cephalobus parvus THORN, 1937, C. persegnis
BASTIAN, 1865, Eucephalobus paracornutus DE CONINCK, 1943, Heterocephalobus elongatus (DE MAN, 1880),

52



Muzeul Olteniei Craiova. Oltenia. Studii si comunicdri. Stiintele Naturii, Tom. XXV/2009 ISSN 1454-6914

Diplogastridae - Diplogaster rivalis (LEYDIG, 1854), Panagrolaimidae - Panagrolaimus hygrophilus BASSEN, 1940, P.
rigidus (A. SCHNEIDER, 1866), Panagrolaimus sp., Rhabditidaec - Poikilolaimus oxycerca (DE MaN, 1895),
Caenorhabditis sp., Mesorhabditis sp.; Tylenchida: Tylenchidae - Aglenchus agricola (DE MAN, 1884), Filenchus
filiformis (BUTSCHLI, 1873), Tylenchus davainei BASTIAN, 1865, Ecphyadophoridae - Lelenchus leptosoma (DE MAN,
1880), Hoplolaimidae - Helicotylenchus erythrinae (ZIMMERMANN, 1904), Rotylenchus robustus (DE MAaN, 1876),
Pratylenchidae - Hirschmanniella sp., Pratylenchus pratensis (DE MAN, 1880), Tylotylenchidae - Merlinius brevidens
(ALLEN, 1955), Merlinius sp. and Bitylenchus dubius (BUTSCHLII, 1873).

The largest number of species were noted from the orders Dorylaimida (14 species), Rhabditida (12),
Tylenchida (11) followed (in descending order) by Triplonchida (9 species), Plectida (9), Monhysterida (5),
Mononchida (2), Aphelenchida (1) and Chromadorida (1). According to the feeding types (trophic groups by Yeats et
al., 1993) among the revealed nematode species prevailed the bacterial feeders (28 species), followed by the plant
feeders (11, mainly ectoparasites and epidermal cell feeders), omnivores (11), predators (6), microalgae feeders (4) and
hyphal feeders (3).

In the sampling locality situated below the wastewater treatment station of the city Soroca (sediment samples)
the following species were revealed: Tobrilus gracilis, Neotobrilus diversipappilatus orientalis, Neotobrilus longus,
Brevitobrilus stefanskii, Monhystera paludicola, Plectus cf. rhizophilus, Chronogaster typica, Panagrolaimus sp.,
Panagrolaimus hygrophilus, Heterocephalobus elongatus, Ceanorhabditis sp., Aphelenchus sp., Poikilolaimus
oxycerca, Dorylaimus stagnalis and Mesodorylaimus sp.. The species belonging to the family Tobrilidae were diverse
and numerous, their populations consisting in mature females, males and juveniles (sampled in June 2007). Between
tobrilids the species of the genus Neotobrilus were dominant. Among the trophic groups the microalgae feeders
(Tobrilidae) and bacterial feeders (Monhysteridae, Plectidae, Cephalobidae, Panagrolaimidae and Rhabditidae) were
dominant. The common species Dorylaimus stagnalis prefers the standing polluted water.

In the sampling locality along the Dubasari Reservoir where the river bank was covered with herbaceous
plants the species of plant feeders were numerous and diverse, such as Filenchus filiformis, Lelenchus leptosoma,
Helicotylenchus erythrinae, Rotylenchus robustus, Pratylenchus pratensis, Merlinius brevidens, Xiphinema pachtaicum
and between the bacterial feeders, the following species Poikilolaimus oxycerca, Acrobeles complexus, Cephalobus
parvus, Trischistoma arenicola, Aporcelaimellus amplexor, Tylencholaimus stecki and Tylencholaimellus coronatus
were predominant. In the littoral zone of the Dubasari Reservoir, with sandy bottom, the species Tobrilus gracilis,
Diplogaster rivalis, Tripyla affinis, Dorylaimus stagnalis, D. montanus and Mesodorylaimus potus were found. The first
four species were numerous.

In the flooded tree plantations along the lower stretches of the Dniester River (near the village Olanesti), which
include willow, mixed forests and floodplain grassland, the following species have been noted, such as: Aglenchus
agricola, Tylenchus davainei, Filenchus filiformis, Bitylenchus dubius, Merlinius sp., Rotylenchus robustus,
Mesorhabditis sp., Eucephalobus paracornutus, Cephalobus persegnis, Monhystera dispar, Anaplectus granulosus,
Plectus aquatilis, P. parietinus, Prismatolaimus intermedius, Mylonchulus sigmaturus, Eudorylaimus acuticauda,
Mesodorylaimus bastiani, M. mesonyctius, Aporcelaimellus krygeri and Thonus ettersbergensis.

In the littoral zone with silt sand (the Dniester River near the village Olanesti) two species Dorylaimus
stagnalis and Tobrilus gracilis were predominant among other species, such as: Mesodorylaimus mesonyctius, M. potus,
Plectus aquatilis, Trischistoma monohystera, Tripyla filicaudata, Diplogaster rivalis and Panagrolaimus sp.

In the littoral zone of the lower stretches of the Dniester River (near the village Sucleia) the species
Punctodora sp., Chronogaster sp., Tobrilus gracilis, Brevitobrilus stefanskii, Neotobrilus diversipappilatus orientalis,
Hirshmaniella sp., Mononchus aquaticus, Dorylaimus stagnalis, Monhystera stagnalis, Eumonhystera filiformis,
Daptonema dubium, Prismatolaimus dolichurus, Ironus tenuicaudatus, Eumonhystera dispar, Plectus acuminatus,
Ironus cf gagarini, Panagrolaimus hygrophilus, Udonchus sp. were found.

The analysis of the nematode species from the littoral zone of some sampling localities along the Dniester
River has been carried out using the ecological groups suggested by GAGARIN (2001). The first ecological group
includes the hydrobionts formed by three subgroups, such as the true hydrobionts (oxygen consumers) are the species
from the family Tobrilidae and the genera Tripyla, [Ironus, Mononchus (M. aquaticus), some Monhystera,
Eumonhystera (E. dispar and E. filiformis), Daptonema, Chronogaster etc.; the freshwater saprobionts (adapted for the
deficiency of oxygen) are the species Panagrolaimus hygrophilus and Diplogaster rivalis and the phytoparasitic
nematodes of freshwater macrophytes are the species of the genus Hirschmanniella. The second ecological group -
amphibionts include the majority of species from the genera Eumonhystera, Plectus, Anaplectus, Mylonchulus,
Mesodorylaimus, Eudorylaimus, species Panagrolaimus rigidus, Poikilolaimus oxycerca and few species of the genus
Aphelenchoides living in the freshwater, moss and humidified soil. The third ecological group - edaphobionts adapted to
the terrestrial conditions appearing in the freshwater casually. These species are not adapted for the dwelling in the
aquatic environment for a long time though they suffer easily from the deficiency of oxygen. This group includes
practically the majority of terrestrial species from the orders Rhabditida, Tylenchida, Aphelenchida and Dorylaimida.
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CONCLUSIONS

A large spectrum of aquatic and terrestrial habitats along the Dniester River formed the favourable living
conditions for the different species of Phylum Nematoda. At present (2009), 63 species of freshwater and terrestrial
nematodes from 43 genera, 27 families and 9 orders were revealed in the sediment and river bank of some localities
along the Dniester River. In the littoral zone of the studied localities, the microalgae feeders (Tobrilidae), bacterial
feeders (Monhysteridae, Plectidae, Cephalobidae, Panagrolaimidae and Rhabditidae) are dominant concerning the
species diversity and their abundances. The species Dorylaimus stagnalis was common in all freshwater samples. In the
river bank the plant feeders are mainly composed of the non-obligatory plant parasites as ectoparasites and root hair
feeders especially the genera Filenchus, Lelenchus, Malenchus and Tylenchus. Only the numerous populations of
endoparasitic species Pratylenchus pratensis and ectoparasitic species Helicotylenchus erythrinae, Rotylenchus
robustus, Merlinius brevidens and Xiphinema spp. could cause some depressions or diseases of herbaceous or tree
plants.
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ENDEMISM OF LAND AND FRESHWATER GASTROPODS IN THE LAKES REGION
(TURKEY)

MEHMET ZEKI YILDIRIM, UMIT KEBAPCI

Abstract. In this study, zoogeography and endemism of land and freshwater snails of Lakes Region, the richest inland water
reservoir in Turkey, were evaluated. 40 species and subspecies from 21 genera and 10 families of the subclass Prosobranchia have
been recorded in the Lakes Region (27 being endemic to Anatolia), also 24 species belonging to 14 genera and 4 families of the
subclass Pulmonata have been recorded (2 out of 4 Anatolian endemics also present). Of 705 land snail taxa recorded so far in
Turkey, 122 taxa, 53 being endemics, are also found to occur in Lakes Region. Zoogeographic characteristics of the area were
discussed depending on the distribution of the gastropod species in the lakes.

Keywords: Lakes region, endemism, Mollusca, Zoogeography, Turkey.

Rezumat. Gasteropode endemice de uscat si apa dulce din Regiunea Lacurilor (Turcia). /n cadrul acestui studiu, a fost
analizatd zoogeografia §i speciile endemice de gasteropode de uscat §i apd dulce din Regiunea Lacurilor, cea mai reprezentativa
zond lacustrd din Turcia. In Regiunea Lacurilor, au fost inregistrate 40 de specii 5i subspecii din 2] de genuri gi 10 familii din
subclasa Prosobranchia (27 fiind endemisme din Anatolia) 5i alte 24 de specii apartindnd la 14 genuri 5i 4 familii din subclasa
Pulmonata (2 din cele 4 endemisme din Anatolia fiind de asemenea prezente). Din cele 705 specii de gasteropode de uscat
inregistrate pdnd in prezent in Turcia, 122 specii se regdsesc in aceastd regiune, 53 dintre acestea fiind endemisme. Caracteristicile
zoogeografice ale zonei au fost de asemenea discutate deoarece distribuia speciilor de gasteropode depinde de acestea.

Cuvinte cheie: Regiunea Lacurilor, endemism, moluste, zoogeografie, Turcia.

INTRODUCTION

Both qualitatively and quantitatively, Lakes Region has the richest inland aquatic reservoir in Turkey. Being
among the most important karstic areas, the area attained a relatively rich aquatic fauna through active paleogeographic
history of Turkey. The geographical and biological structure and development process of the area, however, have been
affected negatively by the eremial periods and recently by human impact. Therefore the area becomes more important
with regard to the level of threat to the organisms (esp. birds) found in the area (ERTAN et al., 1996).

The Lakes District is situated within the western Toros Mountains in southwestern Turkey. The change in
direction of the Toros Mountains to the north of Antalya Bay has resulted in the formation of narrow and long mountain
belts surrounding depressions in some of which numerous lakes were formed. Lakes region and close areas fully
became terrestrial by late Miocene. Tectonic character of the lakes like Beysehir and Egirdir relates to depressions
formed during or after Miocene, which were filled by Neogene lakes. Recent activities and heavy use affected the lakes
greatly resulting in drying of the lakes and extinction of local species. The three freshwater lakes, Sogiit, Kestel
(Burdur) and Avlan (Antalya) have been systematically dried for agricultural needs so far (INANDIK, 1965; ATALAY,
1997).

Although the area is a relatively well known area still the inventory of mollusks is far from complete.
Researchers having intensive studies on gastropod fauna of the area are: SCHUTT (1964; 1965; 1983; 1990; 1991, 1992,
1994), RADOMAN (1973; 1976; 1983), BILGIN (1967; 1980) and YILDIRIM {1999a, b).

MATERIAL AND METHODS

Study is based on the excursions performed between 1993 and 2009 and literature data. In excursions, aquatic
habitats possessing permanent waters and terrestrial habitats representative of the faunas were chosen for sampling. Literature
works mainly followed for identification are ZHADIN (1952); SCHUTT (1964, 1965, 2005) and GLOER et al. (2001).

RESULTS AND DISCUSSIONS

Freshwater Prosobranchia species

A total of 40 prosobranch species and subspecies from 21 genera and 10 families of the subclass Prosobranchia
have been recorded in the Lakes Region. Of these, 27 are endemic to Anatolia (as compared to 46 in total), 25 endemics
are strictly restricted to the region. Local endemism is thus 68% (57% for all species). In addition, 22 species and 6
subspecies of fossil prosobranchs have been described in sediments of different geological periods from various parts of
Anatolia (YILDIRIM, 1999b). Present findings show that many species await description, as remote unvisited springs
often present new species. The endemics can be listed as:
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10.
11.

12.
13.
14.
15.
16.
17.
18.
19.

20.

21.

22.
23.
24.
25.
26.
27.

Theodoxus heldreichi heldreichi (MARTENS, 1879): Nominal subspecies is found only in Beysehir and Egirdir
lakes. Fossils are found in Acigol, Konya Lake (Cumra) and Hotamis area Quaternary sediments (SCHUTT &
SESEN, 1989; SCHUTT, 1991; YILDIRIM, 1999b).
Theodoxus heldreichi fluviocola SCHUTT & SESEN, 1992: Much commoner than nominal subspecies. Widely
distributed in many undisturbed aquatic systems in southern Aegaean region (Izmir, Manisa, Aydin, Denizli,
Isparta etc.) (BILGIN, 1980; SCHUTT & SESEN, 1989; SCHUTT, 1991; YILDIRIM, 1999b).
Theodoxus altenai SCHUTT, 1965: It is found only in Kirkgéz Kaynagi (Dosemealti, Antalya) (YILDIRIM, 1999b).
Hydrobia anatolica SCHUTT, 1965: The taxonomic status of this species described from Diidenbasi (Antalya)
(SCHUTT, 1969) is uncertain and it is possibly a Graceoanatolica RADOMAN species.
Pseudamnicola geldiayana SCHUTT & BILGIN, 1970: It is an endemic distributed in springs around Dinar, and
Civril (SCHOTT & BILGIN, 1970; BILGIN, 1980; YILDIRIM, 1999b).
Pyrgorientalia zilchi (SCHUTT, 1964): It is found only in Kirkgdz spring (SCHUTT, 1964; BILGIN, 1980; RADOMAN,
1983; YILDIRIM, 1999b).
Kirelia carinata RADOMAN, 1973: It is found only in Lake Beysehir (RADOMAN, 1973; YILDIRIM, 1999b).
Falsipyrgula pfeiferi (WEBER, 1927): It is endemic to Lake Egirdir (SCHUTT, 1965, 1990; RADOMAN, 1983).
Falsipyrgula beysehirana (SCHUTT, 1965): It is found only in Lake Beysehir (SCHUTT, 1965, 1990; RADOMAN,
1983).
Falsipyrgula schuetti SCHUTT & YILDIRIM, 1999: It is found only in Lake Beysehir (SCHUTT & YILDIRIM, 1999b).
Horatia parvula (NAEGELE, 1894): It has been reported at Isparta, Tokat (terra typica), Mardin, and Diyarbakir
(SCcHUTT, 1965; BILGIN, 1967, 1980), but validity of these records are doubtful.
Pseudorientala natolica smyrnensis SCHOTT, 1970: 1t is distributed in [zmir, Aydin, Denizli, and Isparta (SCHUTT,
1965; SCHUTT & BILGIN, 1970; BILGIN, 1967, 1980; YILDIRIM, 1999Db).
Tefennia tefennica SCHUTT & YILDIRIM: It is endemic to Baspinar spring in Tefenni, Burdur (SCHUTT & YILDIRIM,
2003).
Turkorientalia anatolica RADOMAN, 1973: It is restricted to Yercey spring (Burdur) (YILDIRIM, 1999b).
Graecoanatolica lacustristurca RADOMAN, 1973: It is widespread in Pleistocene sediments in Isparta and Burdur
ScHUTT, 1990; YILDIRIM, 1999b), but now it can be found only in Egirdir and Beysehir Lakes and a few springs in
Burdur (RADOMAN, 1973, YILDIRIM, 1999b).
Graecoanatolica tenuis RADOMAN, 1973: It was described from Gemis spring (Denizli) (YILDIRIM, 1999b).
Graecoanatolica conica RADOMAN, 1973: This extinct species was described from springs connected to Acigdl
lake (YILDIRIM, 1999b).
Graecoanatolica brevis RADOMAN, 1973: It is another extinct species once occurred in Incirlipinar, a spring
located in SW corner of lake Burdur (YILDIRIM, 1999b).
Graecoanatolica kocapinarica RADOMAN, 1973: It is endemic to Kocapinar spring in Yukari Gokdere village,
(Egirdir, Isparta) (RADOMAN, 1973; YILDIRIM, 1999b).
Graecoanatolica pamphylica (SCHUTT, 1964): This species, conchologically distinct from all congeners, can be
found in Kirkgdz springs (terra typica), as well as in several other springs in Antalya (SCHUTT, 1964, 1990;
RADOMAN, 1973; YILDIRIM, 1999b; YILDIRIM & KARASAHIN, 2000).
Sadleriana byzanthina demirsoyii YILDIRIM & MORKOYUNLU, 1997: It is restricted to localities in Burdur and
Antalya, while nominal subspecies is found in Izmir, Manisa, and Kiitahya (SCHUTT, 1965; SOYLU, 1990; YILDIRIM
& MORKOYUNLU, 1997).
Sadleriana minuta (NAEGELE, 1903): It was described from Eregli (Konya) (YILDIRIM, 1999b).
Islamia pseudorientalica RADOMAN, 1973: Like the other two congeners it is endemic to Kirkgdz springs.
Islamia anatolica RADOMAN, 1973.
Islamia bunarbasa (SCHUTT, 1964).
Bythinella turca RADOMAN, 1976: It is an endemic of Isparta (RADOMAN, 1983; YILDIRIM, 1999b).
Bithynia pseudemmericia SCHUTT, 1964: It is the most widespread endemic Bithynia species and found in localities
of Afyon, Isparta, Antalya, Konya, Burdur. It is also common and widespread in Quaternary fossil strata: Hazar
Lake, Gemis vil. pond (SCHOTT, 1965, BILGIN, 1980); Cumra, Catalhéyiik and Konya Quarternary sediments;
Yangli, Burdur Lake Quaternary sediments (SCHUTT, 1990; YILDIRIM, 1999a).

Endemic freshwater prosobranch taxa distributions can be used for the analysis of driving factors for the

development of Anatolian malacofauna. Only three endemic species, Th. heldreichi, G. lacustristurca and B.
pseudemmericia, can be accepted as widespread although th<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>