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PHYSIOLOGICAL RESEARCH REGARDING THE INFLUENCE OF THE PATHOGEN 
ATT ACK PRODUCED BY Elsi11oi! rosarum JENKINS & BITANC. 

IN THE ROSE PLANTS (Rosa sp.) 

NICOLAE Ion, BUŞE-DRAGOMIR Luminita 

Abstract. The physiological research regarding influence of" the pathogcn attack produced by Elsinoe rosarum .IENKINS & BITANC. 
has been made on Pascali rose variety cultivated in thc Botanica) Garden ··Al. Buia·· from Craiova. Dolj. In thc analysed rose lcavcs 
it was observed that the diurnal dynamics of" the photosynthesis and of transpiration varies depending on the climate conditions. in 
the morning with lower values. a maximum values alier lunch and lower values toward the evening. but the intensity of these 
processes has lower values in the attacked leaves. The linear regressions performed between the physiological processes 
(photosynthesis and transpiration) and the photosynthetic active radiation. the temperature Icar and the stomatal conductance show a 
positive correlation between thesc. with specific variations in the attacked leaves. in comparison with healthy leaves. In the attacked 
leaves it \\as recorded a lower \\ater and chlorophyllian pigment content. \\hich correlates with the decreasc of the photosynthesis 
intensity. linder the damaging action of the pathogens. in the attacked leaves the hydric and metabolic unbalance appear. with 
negative consequences on the gro\\th of rose plants. 

Keywords: attacked leaves. healthy leaves. pathogen. physiological processes. rose variety. 

Rezumat. Cercetări fiziologice privind influenţa atacului patogen produs de El.'iinoi! rosarum JENKINS & BITANC 

la plantele de trandafiri (Ro.m sp.). Cercetările fiziologice privind influenţa atacului patogen produs de Usinoe rosarum 
Jl'NKINS & BITANC. s-au efectuat la soiul de trandafiri Pascali cultivat în Grădina Botanică .. Al. Buia .. din Craiova. Dolj. La frunzele 
de trandafiri analizate s-a constatat că dinamica diurnă a totosintczci şi transpiraţici variază în funcţie de condiţiile climaticc. 
prczentând valori scăzute dimineaţa. valori maxime după prânz şi valori scăzute spre seară. dar intensitatea acestor procese arc valori 
mai scăzute în frunzele atacate. Rcgresii liniare efectuate între procesele fiziologice (fotosinteză şi transpiraţie) şi radiaţia J()tosintetic 
activă. temperatura frunzei şi conductanţa stomatală. evidenţiază corelatii pozitive între acestea. cu variatii specifice. la frunzele 
atacate. comparativ cu frunzele sănătoase. În frunzele atacate s-a înregistrat un conţinut mai scăzut de apă şi pigmcnţi clorofilieni. 
fapt corelat cu scăderea intensită(ii fotosintezci. Sub acţiunea dăunătoare a patogenului. în frunzele atacate. apar dezechilibre hidricc 
şi metabolice. cu consecinte negative asupra creşterii plantelor de trandafiri. 

Cuvinte cheie: frunze atacate. frunze sănătoase. patogen. procese fiziologice. soi de trandafiri. 

INTRODUCTION 

The rose is a plant from the Rosaceae family spread in most regions ofthe world. Genus Rosa includes around 
140 species, widely scattered in Europe, Asia, the Middle East and North America (CAIRNS, 2003). 

Anthracnose of the rose produced by the Elsinoe rosarum (JI:NKINS & BITANC. 1957) is found on different 
Rosa species and varieties of cultivated roses. In our country it was first reported in 1952, in Cluj Botanica( Gardens 
(NEGRU 1956, cited in SA vuu:scu el al., 1969). 

Light intensity and temperature are the main factors with the intluence on photosynthesis intensity. In the Rosa 
sp. at a light intensity of 1826 1-unol!m2/s, the intensity of photosynthesis is of 11.21 Jlmol C02/m

2/s. The transpiration 
intensity of leaf varies according to the characteristics of the species and the environmental conditions. Thus, at a 
tempera ture of 35.4°C, the transpirat ion intensity is of 6.03 1-tmol HP/m2/s (BUR/.0 el al., 2000). 

The development of the pathogen agents on the surface of the organs or in the tissues of the attacked plants 
reduce the assimilation ofthe foliar surface, which entail a change in the physiological processes with consequences for 
the quantity and quality of production by tlowers (NICOLAE, 201 0). 

MATERIAL. ANO METHODS 

The physiological research regarding the intluence of the pathogen attack produced by Elsinoe rosarum 
JENKINS & BITANC. has been made on rose plants- Pascali variety cultivated in the Botanica! Garden '·At. Buia"' from 
Craiova, Dolj. 

The variety of Pasca li rose plants presents a height of 80 cm, white flowers and easy perfume. 
The intensity of the physiological processes (photosynthesis intensity and transpiration intensity) and 

photosynthetic active radiations, leaf temperature and stomatal conductance were established with the analyser LCi 
(The Ultra Compact Photosynthesis Measurement System) and the obtained results were graphically represented and 
statistically interpreted. 

The total water content and the dry substance content were detennined by the help of the drying stove -
gravimetric method. 

The chlorophyll content was estimates by Minolta SPAD 502 chlorophyll meter. 
The estimation ofthe attack was made using the calculation fonnulae by SA V Eseu & RAFAILĂ ( 1978). 
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RESUL TS AND DISClJSSIONS 

Anthracnose is found ali the over ground organs of the plant, but the first symptoms emerge on the leaves. 
Light green punctiform spots emerge on the outer leaves, grow bigger and then become surrounded by a brown-purple 
or crimson ring (Figs. 1; 2). 

The tissues corresponding to the spots sometimes get loose and fali and the leaf has empty marks on it. Black 
dots emerge on the surface of the spots and they are appear in concentric circles made up of conidiophore and conidia. 
The strongly damaged leaves get yellow, dry out and fali before time. 

Similar spots are forrned on the leaf, the calyx and even on the petals. Small spots (aprox. 2 mm) are fonned 
on the bark ofthe twigs and they are circular, deepened into the surface. They may be brown with purple hues and they 
ha ve a white-grey centre (SĂ VULESCU el. al. , 1969). 

Elsinoe rosarum JENK INS & BITANC. presents intercellular mycelium, they are fonned on septate 
conidiophores, hya line, with conidia, brown in colour, oval or ellipsoidal, unicellular. Under the pressure of 
coniophores and conidia, the epidermis is to tear and conidia are issued (MARINESCU et al., 1988). 

Figure 1. The rose plants - Pascali variety attacked by 
Elsinoe rosarum 1 Figura 1. Plante de trandafiri - so iul 

Pasca li atacate de E. rosarum (original). 

Figure 2. The rose leaves - Pasca li variety attacked by 
Elsinoe rosarum. 1 Figura 2. Frunze de trandafi ri - soiul 

Pascali atacate de E. Rosarum (origina l). 

The estimation of the attack (frequency, intensity and degree of attack) produced by the Elsinoe rosarum 
JENK INS & BITANC. at rose plants- Pascali variety is presented in figure 3. 

The frequency of the 
attack (%) 

14.2 

The intensity of the The degree of the attack 
attack (%) (%) 

Figure 3. The estimate of the attack produced by Elsinoe rosarum in the roses Pascali var iety. 

Figura 3. Estimarea atacului produs de E. rosarum la trandafi ri - soiul Pascali. 

The physiological research regarding intluence ofthe pathogen attack produced by Elsinoe rosarum JENK INS & 
BIT ANC. on roses- Pasca li variety has been made, according to the climatic conditions, on August 281

h 201 O. 
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The photosynthesis intensity increases from early moming due to the increase of light intensity, temperature and the 
stomata opening level, it maintains itself constant until noon, then gradually decreases due to the decrease of light intensity, 
the accumulation of organic substances in chloroplasts, the gradual decrease of temperature, as well as the reduction of the 
opening degree of stomata. The diumal dynamics of photosynthesis intensity in the attacked leaves is similar to that in healthy 
leaves but the recorded values are lower as a result ofthe reduction ofthe assimilation surface by the appearance of spots and 
deterioration to chlorophyll pigments, the yellowing ofthe leaves, and premature drying ofthe leaves (Fig. 4). 

iJmoiC02/ 15 
m2 /s 

12 

9 

6 

3 

13.21 

4 .89 

0 +----------.-----------.----------.----------. 
9 11 

-+- Hea~hy leaves 

13 15 17 
The hours for analyses 

-• - Attacked leaves 

Figure 4. The diurnal dynamics of photosynthesis intensity in the ro se leaves- Pasca li variety. 
Figura 4 . Dinamica diurnă a intensităţii fotosintezei la frunzele de trandafiri- soiul Pascali. 

The transpiration intensity increases from dawn when the opening of stomata takes place, presents a maximum 
value during the afternoon when the temperature is higher and the air relative humidity is lower, and towards evening 
the reduction of the transpiration process takes place. The dynam ies of transpiration intensity in the attacked rose leaves 
presents lower values, in comparison with healthy leaves, as a result of malfunctioning mechanisms of the stomatic 
apparatus, ofthe withering and drying leaves (Fig. 5). 

mmoiH20/ 5 
m2/ s 

3.89 
4.12 

4 ~-----------~- - 3.78 3.35 
2 .9 ....... - • 3 76 - - 11- - -

3 - . ..... • • 3.43 . 3.56 - .• - - •• 

t: . . ..... 3.07 

2.62 

2 

0 +-----------.----------.~---------.-----------. 

9 11 13 15 17 
The hours for analyses 

-+- Hea~hy leaves -• - Attacked leaves 

Figure 5. The diurnal dynamics of transpiration intensity in the rose leaves - Pasca li variety. 
Figura 5. Dinamica diurnă a intensităţii tran spiraţie i la frunzele de trandafiri -soiul Pascali. 

The intensity of physiological processes (photosynthesis and transpiration intensity) depend on the 
photosynthetic active radiation, the temperature leaf and the stomatal conductance and presents specific variations in the 
attacked leaves, in comparison with healthy leaves. 

The rose leaves have an increasing photosynthetic active radiation in the morning (9 a.m.) when the values are 
of 1020 J.unollm 2/s for the healthy leaves and of 992 Jlmol/m2/s for the attacked leaves, they grow until after noon ( 1 
p.m.) when the values are of 151 O Jlmollm 2/s for the healthy leaves and of 1468 Jlmol/m2/s for the attacked leaves, 
while towards the evening (5 p.m.) the values decrease gradually to 1365 Jlmol/m2/s the healthy leaves and to 1360 
Jlmol/m2/s for the attacked leaves. 

The linear regressions perfonned between the values of photosynthesis intensity and the photosynthetic active 
radiation show a good positive correlation, the coefficient of determination (R2

) being of0.96 for the healthy leaves and 
0.93 for the attacked leaves and linear regressions perfonned between the values of transpiration intensity and the 
photosynthetic active radiation show a positive correlation, the coefficient of detennination (R2

) being of 0.70 for the 
healthy leaves and O. 73 for the attacked leaves (Figs. 6 and 7). 
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Figure 6. The corre lation between the photosynthesis 
intensity and the photosynthetic active radiation in the 
rose leaves - Pascali variety. 1 Figura 6. Corel aţii între 

intensitatea fotosintezei şi radiaţia fotosintetic activă la 
frunzele de trandafiri - soiul Pascali. 
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Figure 7. The correlation between the tran spiration 
intensity and the photosynthetic acti ve radiation in the 
rose leaves - Pascali variety. 1 Figura 6. Core laţii între 
intensitatea transpiraţiei şi radi aţia fotosintetic activă la 

frunzele de trandafiri - soiul Pascali. 

Ln the leaves ofroses can be seen an increase ofthe leaftemperature in the moming (9 a.m.), when the values are of 
28.4°C in the healthy leaves and 28.SOC in the attacked leaves, the increase of the temperature up until after lunch ( 1 p.m.), 
when the values are of 34.2°C in the healthy leaves and 34.3°C in the attacked leaves and towards the evening (5 p.m.) the 
gradual decrease ofthe temperature, recording values of32.3°C in the healthy leaves and 32.6°C in the attacked leaves. 

The 1 inear regressions performed between the values of photosynthesis intensity and the leaf tempera ture show 
a good positive correlation, the coefficient of determination (R2

) being of 0.98 for the healthy leaves and 0.97 for the 
attacked leaves and linear regressions perfonned between the values of transpiration intensity and the leaf temperature 
show a positive correlation, the coefficient of determination (R2

) being of 0.85 for the healthy leaves and 0.89 for the 
attacked leaves (Figs. 8; 9) . 
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Figure 8. The corre lation between the photosynthesis 
intensity and the temperature in the rose leaves - Pascali 

variety. 1 Figura 8. Core laţii între intensitatea foto sintezei 
şi temperatura frun ze lor de trandafiri - soiul Pasca li. 
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Figure 9. The corre lation between the transpiration intensity 
and the temperature in the rose leaves - Pascali variety. 1 

Figura 9. Corelaţii între intensitatea transpiraţi e i şi 

temperatura frunzelor de trandafiri - soiul Pasca li. 

In the leaves of roses it can be seen an increase of the stomatal conductance of C02 starting in the moming (9 a.m.), 
when the recorded values are 0.09 mol/m2/s in the healthy leaves and 0.07 mol/m2/s in the attacked leaves, the increase ofthe 
stomatal conductance up until after lunch (1 p.m.), when the recorded va lues are 0.14 mol/m% in the healthy leaves and 0. 12 
mol/m2/s in the attacked leaves and towards the evening (5 p.m.) the gradual decrease ofthe stomatal conductance, when the 
recorded values are 0.1 mol/m2/s in the healthy leaves and 0.08 mollln 2/s in the attacked leaves. 

The linear regressions perfonned between the values of photosynthesis intensity and the stomatal conductance 
show a positive correlation, the coefficient of detennination (R2

) being of 0.80 for the healthy leaves and 0.77 for the 
attacked leaves and linear regressions performed between the values of transpiration intensity and the stomatal 
conductance show a positive correlation n, the coefficient of determination (R2

) being of 0.87 for the healthy leaves and 
O. 78 for the attacked leaves (Figs. 1 O; Il). 
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Figure 1 O. The correlation between the photosynthesis 
intensity and the stomatal conductance in the rose 

leaves - Pasca li variety. 1 Figura 1 O. Corelaţii între 
intensitatea fotosinteze i şi conductanţa stomata lă la 

trandafiri - soiul Pascali. 
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Figure 1 1. The correlation between the transpiration 
intensity and the stomatal conductance in the rose 
leaves - Pascali variety. 1 Figura 11. Corelaţii între 
intensitatea transpiraţiei şi conductanţa stomatală la 

trandafiri -soiul Pascali. 

In the attacked rose leaves it can be seen a decrease of the water content and an increase of the dry substance 
content, which is manifested by the withering and premature drying ofthe leaves (Fig. 12). 

The attacked leaves present a decrease ofthe chlorophyll content, manifested by their yellowing as a result ofthe 
deterioration of the chlorophyllian pigments; this correlates with the decrease of the intensity of photosynthesis (Fig. 13). 
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Figure 12. The water contents and the dry substance 
content in the rose leaves - Pasca li variety . 1 Figura 12. 
Conţinutul de apă şi conţinutul de substanţă uscată la 

fi·unzele de trandafiri - soiul Pascali. 

56.1 

49.8 

Healhy ~aves Attacked leaves 

Figure 13. The chlorophyll content in the rose leaves 
- Pascali variety. 1 Figura 13. Conţinutul de clorofilă 

la frunzele de trandafiri - soiul Pascali. 

CONCLUSIONS 

In the rose leaves, Pascali variety, it was observed that the diumal dynamics of the photosynthesis and 
transpiration present a minimum in the morning, a maximum after lunch and a minimum toward the evening, but it 
presents lower values in the leaves attacked by Elsinoe rosarum JENKINS & BITANC, compared with the healthy leaves. 

The linear regressions performed between the physiological processes (photosynthesis and transpiration 
intensity) and the photosynthetic active radiation, the temperature leaf and the stomatal conductance show a positive 
correlation between them, with specific variations in the attacked leaves. 

Jn the leaves attacked by the pathogen, lower water content and higher dry substance content was recorded, 
manifested by the withering and drying leaves under the damaging action ofthe pathogens. 

In the attacked leaves a lower chlorophyllian pigments content was recorded, and this correlates with the 
decrease ofthe photosynthesis intensity, with implications on the growth and development ofthe plants. 
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RESEARCH ON BRYOPHYTES FROM OCHIU LAKE 

DOBRESCU Codruţa Mihaela, SOARE Liliana Cristina 

Abstract. Located in Argeş County, Ochiu Lake is part of a chain of swampy depressions, a li formed by the landslides triggered by 
the deepening ofthe Valsan Valley. It was first referred to by GH. TURCU (1960) who indicated the presence ofthis crossing swamp 
with a central ol igotrophic nest, the only one known in the Southern Carpathians areas at the time. In terms of hydrology, chemistry 
and Il ora, the features of the a rea vary considerably from the data known 50 years ago, the work showing especially the changes on 
bryophytes. 

Keywords: Ochiu Lake, swam ps, Sphagnum , bryollora. 

Rezumat. Cercetări privind briotlora de la Lacul cu Ochiu. Lacul cu Ochiu a fost semnalat pentru prima dată de GH. TURCU 

în anu l 1960 ca fiind singura mlaştină de trecere cu un cuib central o ligotrof, cunoscută în regiunile extracarpatice din sudul 
Carpaţilor Meridionali. Este situat în cadrul platformei gruiurilor argeşene şi face parte dintr-o salbă de depresiuni înmlăştinite , 

formate toate prin alunecări l e de teren care s-au declanşat după adâncirea vă ii Vâlsanului. În ceea ce privesc aspectele hidro log ice, 
chimice şi lloristice, fizionomia zonei variază considerabil faţă de datele cunoscute de acum 50 de ani, lucrarea prezentând 
modificările survenite în special în ceea ce priveşte briofitele. 

Cuvinte cheie: Lacul cu Ochiu, mlaştină, Sphagnum, briollora. 

INTRODUCTION 

The wetlands are remarkable ecologic sites, recognized today as biodiversity reserves. 
Wetlands is a collective term for water units classified as swamps, bogs, ponds and rush-beds found along the 

coasts or marine and ocean shores, within the river basin perimeters, along the major water-courses, especially in the lower 
sectors of the grasslands, as well as in other flat areas (V ANDERPOORTEN & GOFFINET, 2009; GOFFIN ET & SHA W, 2009). 

Ochiu Lake is situated on the left side of the Valsan river, about 3 km away from Stroeşti village, Argeş 
county. It was first referred to by TuRCU ( 1961) who indicated the presence of this crossing swamp with a central 
oligotrophic nest, the only one known in the Southern Carpathians areas at the time (TURCU, 1961). 

Located in the platfom1 of Arges hills, Ochiu Lake is part of a chain of swampy depressions, ali fonned by the 
landslides triggered by the deepening ofthe Yalsan Yalley (Fig. 1). The examination ofthe physical and geographical 
conditions, as well as the positioning factors, showed that the development of oligotrophic central area was due to 
topographic conditions and accumulation of large amounts of oligotrophic water coming from streams and infiltrated 
through crystalline, siliceous gravei, poor in nutrients (TURCU, 1970). 

Figure 1. Ochiu Lake. 1 Figura 1. Lacul cu Ochiu (original, hartă rea li zată cu programul Google Earth). 
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Ochiu Lake occupied an area of about 5 000 m2
, completely covered with vegetation, and 1.5 - 2 m thick 

sublayer of Sphagnum, which contained species specific to bogs (Eriophorum vaginatum, Drosera rotundifolia, Betula 
pubescens and B. hybrida). 

Sphagnum species was determined by Tr. Ştefureac as Sphagnum recurvum var. amblyphy llum and S. 
magellanicum var. roseum (sometimes passing into var. purpurascens) (TUR CU, 1961 ). 

MATERIAL ANO METHODS 

In our research we made trips to "Ochiu Lake" in the months September-November 2009 and A prii 201 O, we 
collected bryophytes, we made pH measurements and marked more GPS points ( 1 00-112) on which we drew the map 
ofthe area and measured the lake surface. 

Of some species of bryophytes analysed, numerous original colour photographs were made that were intended 
to highlight features of morphology, to complete descriptions and to ease of identitying species. 

ldentification was done using relevant bryological literature. Nomenclature was actualized according to Hill 
(HILL el al. , 2006). 

RESULTS ANO DISCUSSIONS 

The description ofthe collecting sites is determined by the following geographic coordinates: Lake Ochiu- N-
45°07'00.0"- 45°07'06.6"; E- 24°49'02.2"- 24°49'05.5" 

The data in the field show a lake altitude ranging from 587 m (point 102: N 45" 07,033', E 024 o 49,077') to 615 
m (point 1 10: N 45° 07,062', E 024 o 49,040') and a pH value of 4. 

Compared with the data published by Turcu 50 years ago, the current situation in the field is highly different, 
in that the lake has a water band whose width varies between 1.5 (in point 104: N 45° 07.065 'E 024° 49.072') and 3 m 
(in point III: N 45° 07.042 'E 024° 49.056') (Fig. 2), while the inside is a heavily forested area with Betula pubescens, 
Betula hybrida, Alnus glutinosa and Salix cinerea (Fig. 3), interrupted here and there by waterholes. 

By adding this water band around the lake, its surface has doubled (approx. 10,000 m2
). 

The northem end of Ochiu Lake develops groups of Carex vesicaria, C. pseudocyperus, Juncus e.ffusus and 
Sparganium erectum. 

Figure 2. Ochiu Lake surrounded by a band ofwater. / Figura 2. Lacul cu Ochiu înconjurat de o bandă de apă (original). 

Figure 3. Ochiu Lake- Aspect offorest area. / Figura 3. Aspect din zona împădurită a Lacului cu Ochiu (original). 
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The vertical structure ofthe lake has a 30 cm soillayer, below which it lies a water layer with plant debris, 2 m deep, 
a11d a mud layer 011 the bottom. The waterbed is responsible for the movement ofthe superficiallayer under the weight of each 
step. Sphagnum species were 110t found in vegetative state, but were identified microscopically in the soil samples (Figs. 4, 5). 

Figure 4. Sphagnum magellanicum: Leaf frames (a) and Leaf stems (b)./ Figura 4. S. magellanicum : Frunze rameale (a) 
şi tulpinale (b) ( 1 OX4X4) (original). 

Figure 5. Sphagnum recurvum var. amblyphyllum : Leaf frames (a) and Leaf stems (b). 1 Figura 5. S. recurvum var. amblyphyllum : 
Frunze rameale (a) şi tulpinale (b) (IOX4X4) (original). 

At Lake Ochiu the following species of bryophytes were ide11tified: Riccia jluitans L. , Lophocolea 
helerophylla (SCHRAD.) DUMORT., Sphagnum magellanicum BRID. var. rosewn WARNST., S. recurvum P. BEAU V. var. 
amblyphyllum (Russ.) WARNST. , Alrichum undulatum (HEDW.) P. BEA UV ., Polylrichastrumformosum (HEDw.) G. L. 
SM., Orlhotrichum affine SCHRAD. EX BRID., Rhizomnium punctalum (HEDW.) T. J. KOP., Hypnum cupressiforme var. 
cupress{forme HEDW., H. cupressiforme var. lacunosum BRID., H. cupressiforme var. resupinatum (TAY LOR) SCHIMP., 
H.jullandicum HOLM EN & E. WARNCKE, Leucodon sciuroides (H EDW.) SCHWĂEG R. 

With regard to the number of taxa, the best represe11ted is Hypnum species (Fig. 6), while the largest 
populations belong to Atrichum undulatum and Poly trichastrumformosum species. 

The a11thropogenic pressure exerted 011 these habitats (drainage, deforestation, peat extraction) in the course of 
time, caused sig11ificant, sometimes irreversible cha11ges, resulti11g in the reduction of peat bogs areas and restricting 
habitats of vascular plants species and specific bryophytes. 

For the current state of Sphagnum species, we took into account the over-collection hypothesis founded by 
CHURCH el al. , 2001 , and learned from the discussions with the locals that the peat moss was exte11sively mined and 
used for building wells (CH URCH el. al., 2001 ). 

Ochiu Lake has evolved in its dynamics, consisting of a mosaic of units in various stages of developme11t, in 
other words, parts of different origi11, thus observing both plants specific to wetlands, and some interesting plants, 
specific to eutrophic swamps. 

Although we have chosen to study only bryophytes, Ochiu Lake is an oligotrophic swamp, with mesotrophic 
and eutrophic areas requiring further research in terms of flora and vegetation. 

15 



DOBRESCU Codruţa Mihaela SOARE Liliana Cristina 

Hypnum cupressiforme var. cupressiforme Hypnum cupressiforme var. resupinatum 

Figure 6. Di fferentiation of the genus Hypnum taxa according to the leaf appearance and mode ofin se tt ion on the stern . 
Figura 6. Di ferenţi e rea taxonilor genului Hypnum după aspectul frunzelor ş i modul de inserare pe tulpină (original). 
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AREAL LIMITS IN THE ROMANIAN TERRITORY: Aphanes australis RYDBERG 1908 

RĂDUŢOIU Daniel, !COST ACHE Iulia~ 

Abstract. Thc taxonomy and chorology of somc spccics belonging to thc Aphanes genus in Europe. including Romania. is still 
unclcar. This pa per continues the scrics of the type of papers started by the great botanist Dihoru. works regarding the chorology of 
thc spccies with thcir limits \\ithin Romania. Thcrc are included the localitics where thc specics was found within Romania and also 
somc ccological considcrations. 

Keywords: Aphanes australis. taxonomy. chorology. Romania. 

Rezumat. Limita arealului pe teritoriul României: Apltanes au.\·tralis RYDR•:RG 1908. Taxonomia şi corologia unor 
specii apartinând genului ..lphanes din Europa. inclusiv România este încă neclară. Lucrarea de fa(ă continuă scria lucrărilor de acest 
gen începute de marele botanist Dihoru. lucrări ce vizează corologia specii lor cu limita arcalului pc teritoriul României. Sunt incluse 
localită(ilc in care a fost găsită specia pc teritoriul României şi unele consideratii ecologicc. 

Cuvinte cheie: Aplwnes australis. taxonomie. corologie. România. 

INTRODUCTION 

The Aphanes genus species of the Romanian flora were initially included in the A/chemi/la genus (BUlA, 
1956). Subsequently there were separated from this genus to the Aphanes one in the different detenninators of the 
country (BELDIE. 1977, 1979; ClocÂRI.AN, 2000, 2009) based on obvious characteristics: they are annual plants, the 
flowers are grouped in side fascicles opposite to the leaves and they have only a stamen. 

lnitially only Aphanes arvensis LINNAEUS 1753 was known from the flora of our country (BUlA, 1956). 
Subsequently, NYARADY ( 1957) mentions a second species of this genus in Romania: Aphanes microcarpa (BOISS. & 
RUJT.) ROTHM. 1937 with the following synonyms: A/chemi/la microcarpa BOISS. & REUT. 1842; A. pusi/la POMEI.. ex 
BAIT. & TRAB. 1888; A. minut(flora AZN. 1899. The discussions regarding this species made by A. NY ARADY refers to 
the Aphanes microcwJJa s.l. aggregate species, as it results from the synonyms inserted and as it was also considered by 
ROTHMALER in 1937. 

By 2006, only the two species under the name listed above were known for this genus. DIHORU & RADUTOIU 
(2006) were the first ones that mention Aphanes austra/is RYBD. under this name in the flora of our country. It is in fact 
the so-called A. microcarpa sensu A. NYARADY. 

MATERIAL AND METHODS 

The collected material was analysed according to the Romanian and foreign literature (BRITTON & BROWN, 
1913; CARRASCO & MONGE, 1991; CIOCÂRLAN, 2000, 2009; DIHORLJ & RĂDUTOIU, 2006; HOI.UB, 1970; LIPPERT, 
1984: WAI.TERS 1968). 

The authors' abbreviations were done after BRUMMITT & POWEI.I. ( 1992). 
The resorts where the species was found are presented together with the GPS coordinates, and we used LEIIRER & 

LUIRER (1990) coordinates (Rugetu- GR20 and Moi- FQ77) for mapping the distribution ofthis species in Romania. 

RESUL TS AND DISCUSSIONS 

The collected material from the two localities mentioned at the chorology belongs to: Aphanes australis RYDB. 
1908, (A. microcarpa auct. roman., non (BOISS. & REUT.) ROTIIM., (NYARADY, 1957), A. inexspectata LIPPERT 1984, 
(CiocÂRI.AN, 2000)), species characterized by divided stipule in elongated and hypanthium lobes of 1.4 mm (Figs. 1-4). 

It is worth mentioning that: it is a small, low-growing plant, with leaves having 3-5 lobes, 2-1 O mm long, and 
usually appearing green. Insignificant flowers are produced in the leafaxils, and have no petals. 

When it is briefly analysed, it may be confused with Aphanes arvensis L. from which it may be differentiated 
by severa! characteristics: 

1 a. Flowers 1.5-2 mm long with sepals slightly divergent. Fructiferous Hypanthium larger than 2 mm. 
Palmate-lobate stipules with triangular lobes ...................................................................................... Aphanes arvensis L. 

1 b. Flowers up to 1 mm long with conivent sepals. Fructiferous Hypanthium of 1.4-1.9 mm. Palmate thin 
stipules with oblong lobes ............................................................................................................ Aphanes austra/is RYDB. 

Ecology and cenology: It is an heliophilous, thermophile plant and grows in grassed areas, on textured soils 
more or less sandy. It cohabits with Cerastium glomeratum TIHJII.I.., Montiafontana L. subsp. chondrosperma (FFNZL) 
W AL TERS (Fig. 5). 

Status: Critically Endangered (CR). 
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Chorology from Romania : Arad County: Zarand Mountains, Debela Gora Hill , September 25, 1970, leg. 1. 
Pop (as A. arvensis [CL 593286], rev. G. Negrean 31 .1.2004); Vâlcea County: between Slătioara and Milostea 
(N YARADY, 1957); Mehedinţi County: the Dubova Depression, July 25, 1966, leg.?, det. G. Negrean [BUCM 71216] 
(DIHORU & NEGREAN, 2009). The new locations (Fig. 6): Moi village, Gorj county- N 44°54'094 "and E 23° 13'358" at 
heights of244 m and Rugetu locality N 45°08'290 "and E 23°520'21 O" at heights of 531 m. 

Figure 1. Aphanes australis - upper lea ve: a. ax; b. lamina; c. stipules (6x). 
Figura 1. A. australis - frunză superioară : a. ax: b. l amină: c. sti pe le (6x) (original). 

Figure 2. Aphanes australis - middle lea ve with spli t and wide stipules: b. lamina; c. stipules (6x). 
Figura 2. A. australis - frunză mijlocie cu stipulele despicate şi întinse - b. l amină; c. stipele (6x) (orig ina l). 

Q b 

Figure 3. Aphanes australis - hypanthium : adaxia l seen ( 15x) b. two lobes from ca lyx (it can be observed a lobe from calyx) (50x). 
Figura 3. Aphanes australis - hipantiu: vedere adax i a lă ( 15 x); b. 2 lobi ai caliciului (se obse rvă un lob d in caliciu) (50x) (orig inal). 
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Figure 4. Aphanes australis - inferior leave. 
Figura 4. A. australis - frunză inferioară (6x) (original). 

Figure 5. Aphanes australis R YDB. alongside Montiafontana L. subsp. chondrosperma (FENZL) WALTERS in meadow from Moi locality. 
Figura 5. Aphanes australis R YDB. alături de Mantia fonlana L. subsp. chondrosperma (FENZL) WAL TERS 

în paji şti din localitatea Moi (original). 

CONCLUSIONS 

The paper represents a timid attempt to clarify the Aphanes australis RYDB. species in Romania . 
In addition to the information from nomenclature, ecology and taxonomy there are also presented in thi s paper 

the chorology information from literature, collections and personal observations that are also included in a map. 
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Figure 6. The map with new locations for Aphanes aus/ralis RYDB. from Romania. 
Figura 6. llarta cu noile locaţii pentru Aphanes australis RYDB. din România (original). 
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CHOROLOGICAL STUDIES OF SOME MEDICINAL PLANTS 
FROM SOZOLOGICAL CATEGORIES OF THE MOUNT AIN 

FLORA OF ARGEŞ COUNTY 

ISSN 1454-6914 

ALEXIU Valeriu 

Abstract. Reported to the number of' higher plants of' the Romanian flora. in Argeş County. there grow a signi li cani number of' plants 
with medicinal properties. The flora of Arges County is represented by 2009 spccics: 411 spccics arc includcd in different 
sozological catcgorics. 23 of thc species \\ ith medicinal properties being grouped in li ve catcgorics of the Red List: Vulnerable (7). 
Ne ar Threatencd ( 12 ). Least Concern ( 1 ). Critically Endangered ( 1) and Data Delicient ( 1 ). 

Keywords: chorological. sozological. Argeş county. 

Rezumat. Studiu corologic al unor plante medicinale din categorii sozologice în flora muntilor judetului Argeş. 
Raportat la numărul specii lor de plante superioare din flora Romaniei. în judetul Argeş există un număr scmnilicativ de plante cu 
proprictăli medicinale. Flora judc1ului Argq numără 2009 specii superioare. 411 sunt incluse in diferite categorii sozologice. iar 
dintre acestea. 23 specii cu proprictăli olicinalc sunt distribuite în cinci categorii sozologice: vulnerabile (7). aproape amcninJale ( 12). 
cu risc scăzut de disparilie ( 1 ). critic periclitate ( 1) şi insulicicnt cunoscute ( 1 ). 

Cuvinte cheie: corologic. sozologic. judelul Argeş. 

INTRODUCTION 

Based on the estimated number of the Romanian Flora - 3759 species and subspecies of higher plants 
(CiocÂRLAN. 2009), a significant amount of medicinal plants grows in Argeş County. The infonnation from the literature 
and personal researches in the field has shown the existence of 2009 species and subspecies in the Făgăraş Mountains in 
Argeş County. Ali these taxonomie categories belong to 584 genera and 144 botanica] families. Among these species and 
subspecies, 411 are included in the following categories of the Red List: rare, vulnerable, endemic to Romania, endemic to 
Romania but not endangered. species having rare European specific spreading area, species having endangered European 
specific spreading area (IUCN Red List, Habitats Directive Annex llb, IVb and Bem Convention- App 1). The results of 
this paper regarding chorology. ecology and medicinal proprieties of the studied species offer useful infonnation 
conceming the biodiversity, conservation and possibilities for economic and medicinal exploitation. 

MATERIAL AND METHODS 

The establishment of the protected plants was made by: BoşcAil! et al.. 1994; DIIIORU & DIIIORLJ, 1994, 
OLTEAN el a/., 1994; OPREA, 2005; ALEXIlJ, 2008 and DIHORU & NEGREAN, 2009. 

The IUCN Red List of Threatened Species (also known as the IUCN Red List or Red Data List) is the 
world's most comprehensive inventory of the global conservation status of plant and animal species. The International 
Un ion for the Conservation of Nature and Natural Resources (IUCN) is the world's ma in authority on the conservation 
status of species. A series of Regional Red Lists are produced by countries or organizations, which assess the risk of 
extinction to species within a politica] management unit. 

Species are classified in nine groups, set through criteria such as rate of decline, population size, area of 
geographic distribution, and degree ofpopulation and distribution fragmentation. 

1. Extinct (EX)- No individuals remaining. 
2. Extinct in the Wild (EW) - Known only to survive in captivity, or as a naturalized population outside its 

historic range. 
3. Critically Endangered (CR)- Extremely high risk of extinction in the wild. 
4. Endangered (EN)- High risk of extinction in the wild. 
5. Vulnerable (VU)- High risk of endangennent in the wild. 
6. Near Threatened (NT)- Likely to become endangered in the near future. 
7. Least Concern (LC)- Lowest risk. Does not qualifY for a more at risk category. Widespread and abundant taxa 

are included in this category. 
8. Data Deficient (DD)- Not enough data to make an assessment of its risk of extinction. 
9. Not Evaluated (NE)- Has not yet been evaluated against the criteria 

RESUL TS AND DISCUSSIONS 

Categories of vulnerable (VU) and critically endangered plants (CR) are represented, in Argeş, by the 
following species: Angelica archangelica L., Arnica montana L., Galanthus nivalis L., Gentiana lutea L., Gentiana 
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punctata L., Leontopodium alpinum CASS., Narcissus poeticus L. ssp. radiţflorus (SALISB.) BAKER and Rhododendron 
myrtifblium SCHOTT ET KOTSCHY. IUCN category, the family, frequency in Arges county, therapeutic properties are 

presented in Table 1. For conservation, it is recommended banning their collection. 

Apiaceae 

Ericaceae 

Gentianaceae 

Asteraceae 

Table 1. IUCN categorics oi' medicinal tlora in Argeş County and thcir therapeutic properties. 
Tabel 1. Categoriile IUCN de lloră medicinală în judetul Argeş şi proprietătile lor terapeutice. 

Species 

Angelica archangelica L. 

Syn.: Archangelica o,fficina/is HOFFM. 
Family: Asteraceae 

Frequency in Argeş 
county 

Occasionally 

lliCN Cate~:ory 

vu 

Vernacular: Angclică: Anghelică: Anghelină: Buceniş: Buciniş: Cucută mare. 
Geographical Distribution: Eua-bor 
IUCN Category: VU 

Phytotherapy 

Angelica conta ins a variety of 
chemicals which have been shown to 
have medicinal propenies. Chewing 
on angelica or drinking tea brewed 
from it will cause local anaesthesia. 
but it will hcightcn thc consumcr's 
inunune system. It has been shown to 
be eflcctive against various bacteria. 
limgal infcctions and even viral 
infections (NADAŞAN. 2003) 

Located in Argeş: Râiosu-Buda Massif: Buda Valley, lezer-Păpuşa Massif: Bătrâna Vallcy, Iezer Vallcy, Leaota Mountains: 
Marginea Domnească (Thc edge ofthe Royal}, Bădenilor Valle •, Făgăraş Massif: Zâma Valley. 

Rhododendron myrtifolium SCHOTT 
ETKOTSCHY 

Occasionally vu 

Anti-inllammatory and hepatoprotective 
functions against related diseases. which 
is probably due to ils anti-oxidant 
eflicacy sourced rrom tlavonoids, 
saponins and phenolic compounds 
(BUJOR. 2003) 

Syn.: Rhododendron kotschyi SIMONK.: Rhododendronferrugineum L. subsp. kotschyi (SIMONK.) HAYEK 
Family: Ericaccac 

Vernacular: Bujor de munte: Smârdar: Perişoare: l'opdele: Tulpin. Vase munte. 
Geographical Distribution: Carp-Bale 
IUCN Category: VU 
Located in Argeş: Massif Râiosu-Buda. Massif Piatra Craiului. Massif lezer-l'ăpuşa: Păpuşa. Ponareasa, Şeţu. Ţcfeleica, Mâra 
Mică.. T<'lrâtoasa Mountains, Huluba Pcak. Curmătura Groapelor. Iezerul Mare, Iezer Valley. Bătrâna Pcak, Lespezi, Cătunu 
Valley, Andrcw·s teeth, Batrâna by Col i, Leaota Mountains: Tâncava. Românescu, Leaota Peak. 

The root is anthelmintic. anti­
inllammatory. antiseptic, biter tonic, 
emmenagogue. cholagogue. lcbrifuge. 

Gentiana lutea L. Occasionally CR reiTigerant and stomachic. It is taken 
intemally in the treatmcnt of liver 
complaints. indigestion, gastric 
inlcctions and anorexia (CHIEJ. 1984) 

Family: Gentianaccac 

Vernacular: Ghinţura galbenă 
Gcographical Distribution: Alp-Carp 
IUCN Category: VU 
Located in Argeş: Fagaraş Massit: Ghimbav MassiC Piatra Craiului Massif: Dâmbovicioara Gorges. 

Gentiana punctata L. Occasionally 

Family: Gentianaceae 

Vernacular: Entură, Ghinţura pătată, Ochincea. 
Gcographical Distribution: Alp-Carp 
IUCN Category: VU 

vu 
Anthelmintic, stimulates gastric 
secretion. stimulates bile sccretion. 
tonic, anti-pyretic, stimulating appetite 
(80JOR. 2003) 

Located in Argeş: Râiosu-Buda Massif, lezer-Papuşa Massif: M. Catunu, Valley Iezer. Fagaraş Massif: Negoiu Peak, "Capra 
Budei". 

A mica montana L. Relativ Occasionally 
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An antiseptic ointment is uscd to trcat 
wounds, bruises and intlammation. It 
contains thc toxin helenalin, which 
can bc poisonous if large amounts of 
the plant are eaten. The roots contain 
derivatives of thymol, which are used 
as fungicidcs and preservatives and 
may have some anti-inllammatory 
cftcct (BOJOR, 2003). 
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J\ maryll idaccac 

family: J\steraceac 

Geographical Distribution: Eur 
Frcquency in Romania: Relativcly Occasionally 
llJCN Catcgory: VU 
l.ocated in Argeş: Piatra Craiului Massif: Dâmbovicioarci Gorges. Brusturctului Gorges. Ghimbav Mountains: Cheii Gorges. 
Great Gori!C ofthe Dambovila. lczcr-Păpuşa Massif: Andrew·s teeth 

Leonlopodium ulpinum CASS. Occasionally 

Syn.: Antennariu leontopodium (1..) GAERT:'\. 
Family: Astcraceac 

VlJ 

In thc scicntilic litcraturc onc can tind 
evidencc for phannacological and 
cosmetic propenies: anti-inllanunatory 
propenies. anti-bacterial propenies. 
Anti-inllammatory and analgcsic and 
anti-swelling propenies m vivo 
(animal expcriments). sun protection 
(DOBNER ct al., 2004). 

Vcrnacular: Albumcală: Albumiţă: Floare de colţ: floare de coţi: floare de stâncă: Floare domcască: Floarea reginei: 
Flocoşele: Linărică: Mucczea: Prescurelc: Semenic: Studeliţe: Talpa mâţei. 
Geographical Distribution: Eua 
llJCN Category: VU 
l.ocatcd in Argeş: Râiosu-Buda Massif. Ghimbav Mountains: Cheiţci Gorges, Grcat Gorges ofthe Dambovita, Piatra Craiului 
Massif: Dâmbovicioarei Gorges. Brusturetului Gorges. Marele Grohotiş (Grand detritus). Făgăraş Massif: ··capra Budei". 
Piciorul Caprei. NeJ!oiu. 

Galanthus nivalis 1.. Frequcnt 

Family: Amaryllidaceae 

vu 

J\n active substancc m snowdrop is 
callcd galantaminc. which. as 
anticholinestcrasc. can act as an 
antidotc to poisons. Galantaminc (or 
galanthamine) can be helpful in thc 
trcatmcnt of Alzheimcr's discase. 
though it is nota cure (PARVL. 2000). 

Vernacular: Ghiocei, J\işoarc. Cloconci. Clocoţci de omăt, Ghiorelc. Luştc. Primăvăruţă. 
Geographical Distribution: Eur 
IUCN Category: VU 
Located in Argeş: Râiosu-Buda Massit: Budei Valley. Piatra Craiului Massif: Dâmbovicioarci Gorges. Brusturetului Gorges. 
Dragoslovcnilor Valley. Ghimbav Mountains: Great Gorges ofthe Dâmboviţa. 

.\"arcissus poe/ieus L. ssp. 
rudi!florus (SAI.ISfl.) B.·\1-.:ER 

Occasionally vu 

Phannaceutical action: llowers havc 
soothing propenics. soothing. 
emollient. disinfectant. antiseptic 
lung. You can use it lor the following 
disorders: anxicty. asthma. diarrhea. 
cardiac ncurosis. agitation or 
ncrvousness. tachycardia. cough 
( Borr & STENDER, 1954 ). 

Sm.: Xarcissus radi!florus SAI.ISB.: .Varcissus ungustifo/ius ClJRTIS EX HAW.: .\'arcissus poe/ieus 1.. subsp. angustifo/ius 
llEGI). 
Family: Amaryllidaccac 

Geographical Distribution: Euc 
IUCN Category: VU 
Locatcd in Argeş: Poiana Narciselor Ncgraşi 

CONCLUSIONS 

In Argeş county, a relatively large number of plant species are in different endangered categories. Some of 

these have medicinal properties. The paper highlights chorology, distribution, vemacular name, vulnerability, their 

major phototherapeutic effects. 

Endangered species rrom different categories that have medicinal properties will be multiplied by vanous 

traditional breeding methods or by biotechnological breeding methods to protect natural species. 
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CONSIDERATIONS REGARDING THE ASSOCIATION 
Veratretum albi PuşcARtJ et aL, 1956 

ISSN 1454-6914 

CHIRIŢOIU (ALEXE) Magdalena 

Abstract. In this papcr arc prescnted thc rcsults of thc study rcscarch that 1 pcrformcd in thc Southcrn Carpathians in thc pcriod 
2004-2009 rcgarding thc association 1 'eratretwn alhi PU!)l'ARU el al .. 1956. Although groups of 1 'eralrum alhum I.INNL wcrc mct in 
almost aii thc massifs of thc Southern Carpathians. well united phytocoenosis were identilied only in thc Retezat Mountains. The 
variation of the rather big lloristic composition of the phytocoenosis determined a lot of opinions regarding thc syntaxonomic 
position. Although thc licld observation suggest to include the association among the megal'orbs. in the Class Mulgedio-Aconitetea 
HM>AC & KI.IKA in KI.IKA 1948 because when thc nitrates linish rrom the soi! the characteristic spccies of thc Ordcr Adenostyletalia 
became predominant. The surveyings rrom the llăşmaş Mountains and Cibin Mountains described by other authors - besides of my 
O\\n surveyings- have been presented in the phytosociological table ofthis association. 

Keywords: megalorbs. 1 'eratretum alhi. Southern Carpathians. 

Rezumat. Consideratii privind asociatia Veratretum albi Pt'ŞCARl 1 et al., 1956. În această lucrare sunt prezentate 
rezultatele cercetărilor personale referitoare la asocia\ ia 1 'eralretum alhi Pu:;;cARU el al .. 1956 electuate în Carpa\ii Meridionali în 
perioada 2004-2009. Deşi pâlcuri de 1 'eralrum alhum I.JNNE au f(Jst întâlnite în aproape toate masive le muntoase din Carpa\ii 
Meridionali. litocenoze bine închegate au fost identificate numai în Mun\ii Retezat. Varia\ia compozi\ici lloristice destul de largi a 
litocenozelor a determinat o multitudine de păreri în privin\a poziţiei sintaxonomice. Totuşi. observa\iilc din teren pledează pentru 
încadrarea asociaţiei printre megaforbiete. în clasa Mulgedio-Aconitctca IIADAl' & KI.IKA in KI.IKA 1948 datorită faptului că odată cu 
epuizarea nitra\ilor din sol devin prcdominante speciile caracteristice ordinului Adenostyletalia. În tabelul litosociologic al acestei 
asocia\ii sunt prezentate. alături de relevcelc proprii şi releveele descrise de al\i autori din MasivuliHşmaş şi Mun\ii Cibin. 

Cuvinte cheie: megaforbietc. 1 'eralrelwn alhi. Carpa\ii Meridionali. 

INTROOUCTION 

Physical and geographical setting 
The Southem Carpathians are the highest area of our country. These mountains are situated in central 

Romania. south to the Transylvanian Depression. Prahova Valley (East), Timiş-Cema Passage (West) and hilly regions 
(North & South) are framing these mountains. The following groups are fonning the Southem Carpathians: Bucegi 
Group. Făgăraş Group. Parâng Group. Retezat-Godeanu Group. 

The Eastem Carpathians lie from the northem border ofthe country up to Prahova Yalley. They are fonned by 
severa! mountainous groups: the northem group (Maramureş and Bucovina Carpathians), the central group (Moldo­
Transilvanian Carpathians) and the sourthen group (the Curvature Carpathians) (POSEA. 2006). 

Unlike in the Eastem Carpathians, in Southem Carpathians the metamorphic rocks and the magmatic ones are 
prevalent, which control the massiveness of these mountains, being more resistant to eros ion (PELIN el al., 1969). 

The climate is a typically mountain one (1 ,000 and 1.800- 2,000 m), even with alpine influences (over 1,800-
2,000 m). The annual average temperature decreases as the height increases, rrom 6°C (at 1,000 m) and 2°C ( 1,800 m); the 
average temperature ofthe wannest and the coldest months decreases proportionally. The rainfalls increase rrom 800 mm 
to 1,200 mm-1 ,400 mm 1 year. The winds are on westem domination, in Haţeg, Petroşani and Loviştea depressions such 
phenomena ofthermo inversion had been reported (CRISTEA & DIMITRIU, 1961; Vt:I.CEA & SA vu, 1982). 

MATERIAL ANO METHOOS 

For the study or the vegetal carpet we have used methods of phyto-sociologic research characteristic to the 
Central European phytosociologic School, wich was based on the principles and methods elaborated by BRAlJN­
BLANQlJET { 1926). 

The names ofthe species are conformable to Flora României (CtocÂRLAN, 2009). 
The syntaxonomic nomenclature was adopted according to the stipulations of the International Code of the 

Phytosociological Nomenclature elaborated by WEBER el al. (2000). 

RESUL TS ANO DISCUSSIONS 

The Association Veratretum alhi Pli~CARlJ el al., 1956 (Syn: Poeto-Veratretum loheliani BoRZA 1933 n.n.) 
was identified in the large area ofthe Southem Carpathians in the Parâng Mountains (SANDA, 2002). in the Sadu Yalley 
Basin {ORĂGlJLLSClJ, 1995), in the Făgăraş Mountains {Pl!ŞCARlJ el al., 1981; POPESCU & SANDA, 1995), in the Lotru 
Mountains {Ntcuu:scu el al., 2008) and the area ofthe Eastem Carpathians (Hăşmaş Mountain, NECIIITA, 2003). 
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The correspondent of this association in Europe is Poo chaixii- Veratretum lobeliani KORNAS & MEDWECKA­
KORNAS 1967. Like the Romanian association, it is included in the Alliance Rumicion alpini RUBEL ex KLIKA in KLJKA 
& HADAC 1944 and the Rumicetalia alpini RUBEL ex KLJ KA in KLIK A & HADAC 1944 Order. Both associations present 
phytocoenosis which grow in similar climatic conditions (LANiKOV A, 2009). 

Its phytocoenosis are not always clearly individualized, the only differential criteria being the abundance ofthe 
species Veratrum album (LINNE). The syntaxonomic position of the association is di sputable; there are different 
opinions. Thus, some phytocoenologists include it together with the Association Rumicetum alpini BERG ER 1922 in the 
Class Galio-Urticetea PASSARGE 1967 em. KOPECKY 1969 (SANDA el al. , 2008), while other include it in the Class 
Artemisietea vulgaris LOHMEYER et al. in R. TOXEN 1950 (OBERDORFER 1978, COL DEA 1991) or Mulgedio-Aconitetea 
(M UCINA el al. , 1993). The field researches shown that the last variant is better, as long as after the nitrates (resulted 
from the animals ' dejections) from the soil are finished , species of the Order Adenostyletalia become predominant and 
this justifY the decis ion to include it in this order ofthe Aliance Rumicion alpini (SĂMĂRGHIŢAN, 2005). 

Because V. album appears in the edificated meadows of Festuca rubra (LI NNE) and F. airoides (LAMA RCK), 
DRĂGULESCU ( 1995) consider that it is more appropriate to treat V. album coenosis as facieses of the association they 
grow up inside. 

The phytocoenosis grow up very well on high altitudes, on northem slopes which are wetter, at the end of the 
meadow, and next to forests. ln the tloristic composition are included: Veratrum album, Festuca rubra (LINN E), Nardus 
stricta (LINNE), Deschampsia caespitosa (LINN I~) BEAU V., Trifolium repens (LINN E), Plantago media (LINNE), Stellaria 
graminea (LINNE), Urtica dioica (LINNE) etc. (Table 1 ). 

The spectre of the bioforms highlights a high percentage of the hemicryptophytes (77%), followed by the 
therophytes (13%) and chamephytes (4%), while the other cathegories of biofonns are less represented in these 
phytocoenosis (Fig. 1 ). 

Ph 
3% 

H 
77% 

Figure 1. The spectrum ofthe bioforms (percentages) of the Veratretum albi association. 
Figura 1. Spectrul biofonnelor (procente) asoc iatiei V. albi. 

The tloristic elements that fonn the basic substance of chormotlora are Eurasiatic (37.97%), European 
(25.3 1 %) and Centrai-Europaen (6.32%). The presence of the Alps elements (8.86%) stresses the tlorogenetical links 
with the Alps' flora (Fig. 2). 

o 

Pont 

1\/led 

5 10 15 20 25 30 35 40 

Figure 2. The spectrum of the fl ori stics e lements (percentages) of the Veratretum albi assoc iation. 
Figura 2. Spectrul elementelor flori stice (procente) pentru asociaţia V. albi. 
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Tahle 1. l'eralrelum alhi PUSCARU el al.. 1956. 1 Tahel 1. 1'. alhi PuscARU el al .. 1956. 

The releve 1 2 3 4 5 6 7 8 
Altilude (m x 10) 200 180 170 160 165 150 160 160 

Biof. Geoelem. Cyt. 
Exposure ,. N\' - NV sv sv ~[ N\' 

K lnclinalion (in grades) 10 45 - 25 20 20 25 20 
Area (m2

) 100 100 - 25 25 25 25 25 
Conrage (%) 75 75 90 80 80 80 80 90 

Ass. 
G Eua D l'eratrum alhum 4 4 4 4 4 4 4 4-5 V 

Rumicion el Rumicetalia 
11 Alp-Eur D Rumex a/pinus + + - + - + + + IV 
TII-H Eur(Mont) Senecio squalidus - - - - + + + - 11 
H Circ (Arct-Aip) D-P Poaa/pina - - - + - - - + 11 
11 Eur p Rumex ohtusifolius - + - - + + - - 11 
Il Cosm [) l'eronica serprlli{olia - - - - - - + - 1 

Adenoslylion el 
Adenoslvlelalia 

11 Eu a p Senecio ~ermanicus + + - + - - + + IV 
H Eur p J 'a/eriana samhuci/i>lia - - - - + + - + 11 
11 Euc (Mont) p Gellfiana asc/epiadea - - - - + + - - 11 
TII-H Eu a [) An~e/ica archan~e/ica + - - - - - - - 1 
H Eu a D Rumex arifoliu.\· 1 1 - - - - - - 11 

!\1ulgedio-Aconiletea 
Il Circ [) /'iola hiflora - - - + - + + + III 
Il Alp-Carp [) Knautia lon~ijiJ!ia - - - + + + - - 11 
rnPh Eur(Aip) D Rihes petraeum - - - - + - + - 11 
Il Eur(Mont) [) Cicerhita a/pina - - - - - - - + 1 
H Eua (Mont) p Geranium srlvaticum - + - - - - + - Il 
11 Eur(Mont) D Ranunculus p/atani{olius + - - - - - - + Il 
H Alp-Eur p Gentiana punctata + - - - - - - - 1 

Variae Synlaxa 
H Circ 1' Festuca ruhra - - 1 1 + + + + IV 
H Eur [) Anthrllis vulneraria - - - + + + - + III 
H-G Eu a 1' Euphorhia CJparissias - - - + - + + + III 
H Eua (Arct-Aip) p /-lieracium aurantiacum - - - - + + + + III 
H Eu a p Lotus corniculatus - - - + - + + + III 
H-TII Eu a D Tri{olium pratense - - - - + + + + III 
II(G) Circ p Awostis capil/aris - - + + + + - - III 
Il Eur p A/chemi/la suhcrenata - - - + - - + + Il 
H(Ch) Eua 1' Antennaria dioica - + - + + + - - III 
TII Eu a D Carw11 ca1Ti - - - + - + + - 1 
TH Eur 1' Crepis hiennis - - - + + - - + 1 
Th Eur Euphrasia stricta - - + - - + + + III 
TII Alp-Carp-Balc 1' Gellfianella austriaca - - - + - + + - 11 
Ch Euc (Mont) [) Helianthemum rupifra~um - - - + + - + - 11 
Th-H Eu a D-P Medica~o lupu/ina - - - - + - + + Il 
11 Circ (Arct-Aip) p Ph/eum a/pinum - - - + - + - + Il 
H Eu a p Taraxacum o{tcina/e - - - - + + - + 11 
Ch Mcd-Euc p Teucrium chamaedrrs - - - + + + - - 11 
Il Eua 1' hifolium repem· - + + - + + + - IV 
1-1 Eua D-P Bri:a media - - - - + - - + 11 
Il Eua (Med) p Carex distans - - - + - + - 11 
H Eua p Dactrlis glomerula - - - - - - + + 11 
Il Eua Leucanthemum ~·u/gare - - + - - + + - 11 
11 Eua (Circ) [) .Vardus stricta - + 1 + - + - - III 
H Eur [) Pimpinella major - - - - + - + - Il 
H Alp (Eur) D Poa molinerii - - - - + - - + 11 
H Alp-Eur D-P Potellfilla aurea - - - - - - + + 11 
H Pont-Bale Potentilla ch!Tsantha - - - + - + - - 11 
H Eua (Med) D Ranunculus acris - - - + - - - + 11 
H Eur D-1' Tri{olium a/pestre - - - - + - + - 11 
H Ati-Eur 7i'i{o/ium hrhridum - - - - - + + - 11 
H Eua p Achi/lea millefolium - - + - - - + - 11 
H Eua p Anthoxanthum odoratum - - + - - - - + 11 
H Eur D Bel/is perennis - - - - - - + - 1 
G Eur D-P Dacthrlorhi:a macula/a - - - - + - - - 1 
TH-H Eur p Gentianella ci/iata - - - - + - - - 1 
H Cosm Juncus ejfusus - - - - - + - - 1 
H Cosm [) Lolium perenne - - - - - - - + 1 
H Eu a D-P Planta~o media - + + - - - - + Il 
H Cosm p Prunella vul~aris - + - - - - - + Il 
H Cosm p Urtica dioica + - + + - - - - 11 
H Cosm D-P Deschampsia caespitosa + + 1 - - - - - II 
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MPh Euc D Pinus mugo + - - - - - - -
H Eu a D Si/ene vu/garis + - - - - - - -
H Eu a D Se /imun carvifolium + - - - - - - -
H Euc D Lu=ula sylvalica - + - - - - - -
H Eu a p Epi/obium 111on1anu111 - + - - - - - -
H(Ch) Eu a D Lamium maculalum - + - - - - - -
H Eur D Cynosurus crisla/us - - + - - - - -
Th (TH) Eur p Tri[olium dubiu111 - - + - - - - -
H Euc D Cen/aurea pluygia - - + - - - - -
H Eur p Polygala vulgaris - - + - - - - -
Ch Eua p Veronica qfflcinalis - - + - - - - -
H Eua D Slei/aria graminea - + + - - - - -
H Eua p Poienii/la erecta - - + - - - - -
H Carp-Bale Polentilla lerna/a - - + - - - - -
H Eur p Geu111 monlanu111 - - + - - - - -
H Eur p A /chemi/la vu/J?aris - - + - - - - -
TI-I Carp-Bale p Campanula* abielina - - + - - - - -
H Carp-Bale D-P Viola declina/a - - + - - - - -
1-1 Circ D-P Carex ovalis - - + - - - - -

Data aud place of rclcves: 
1 - Retezat Mountain, Tăul Negru ( 11.08.2005); 2 - Retezat Mountain, Tăul Negru ( 11.08 .2005); 3 - Cibin Mountain, Onceşti ( 17.07. 1979), ap. 
DRAGULESCU, 1995: 4 - Hăşmaş Mountain, Poiana Albă (6.08.1993), ap. NECHITA, 2003; 5 - Hăşmaş Mountain, Poiana Albă (6.08. 1993) ), ap. 
NECHITA, 2003 ; 6 - Hăşmaş Mountain, Poiana Albă (6.08. 1993) ), ap. NECHITA, 2003: 7 - Hăşmaş Mountain, Curmătura Hăşmaşului ( 1.08.1996) ), 
ap. NECHITA, 2003 ; 8 - Hăşmaş Mountain, Curmătura Hăşmaşului ( 1.08. 1996) ), ap. NECHITA, 2003. 

By analyzing the ecologic indexes we found out that regarding the humidity (U), the majority of the studied 
megaforbs are mesophytes (U3•35 =54.54%). Regarding the temperature factor (T): the microtherm ic (T2-25=37.66%) and 
micro-mesothermic (T3_35=23 .37%) are the best represented, that indicating a cold climate specific for the superior 
mountain and subalpine tloors. The criophytes species (Tl-15=9.09%) and the moderate-thennophytes (T4_45~2.59%) are 
poorely represented, while the them10phytes (T5_55) are not present. The index that regards the soi l reaction (R), 
highlights the presence of the acid-neutrophilous (R3_35= 18.18%) and low-acid-neutrophilous (~_45=25 .97%), joined 
by the euriionic species (R0=40.25%). The acidopyhilous species are found in big percentage (R2•25=2.59%), to the 
edification of the mountain high weed, while the neutro-basiphilous (R5.55= 1.29%) and the strong-acidophilous ones 
(R1•1 5=2.59%) are poorely represented (Fig. 3). 

o 2 3 4 5 

Figure 3. The spectr um of the ecologica ) indexes (percentages) of the Veralrelum albi association. 
Figura 3. Spectrul indicilor eco log ici (procente) pentru asoc i aţ i a V. albi. 

The polyploides species (43 .03%) dominate the tloristic composition of this coenosis, while the diploid 
represent only 35.44% from the total amount ofthe species (Fig. 4). 

We found it in the Retezat Mountains (August 08, 2005), while groups of Veratrum album which did not form 
well united phytocoenosis, we also identified in the Făgăraş & Bucegi Massifs, in the ex sheep breeding places. 

The coenosis from the Retezat Mountains ofthis association ha ve been found by us too on the old places of a 
sheepfold near Tăul Negru ata 2000 m altitude, Westem exposure, 10° inclination . 

Depending on the intensity ofthe shepards activity, the tloristic composition ofthe coenosis in which the white 
veratrum is predominant varies between distant values, fact that explains the diversity of opinions regarding the 
syntaxonomic wage-class. Despite this the groups from the Retezat Mountains which were related to this association 
show a certain belonging to the Class Mulgedio-Aconitetea (Ranunculus platanţfolius (LINNE), Geranium sylvaticum 
(LINNE), Gentiana punctata (LI NNE), Viola biflora (LrNNE), Cicerbita a/pina (LINNE) WALLR.). 
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The personal surveyings made in Retezat Mountains (rei. 1, 2) together with the described surveyings rrom Cibin 
Mountains (rei. 3, DRĂGULESCU, 1995) and Hăşmaş Mountains (rei. 4-8, NECHITA, 2003) will be presented in table 1. 
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Figure 4. The spectrum ofthe karyological index (percentages) of the Veratretum albi association . 
Figura 4. Spectrul cariologic (procente) al asociaţiei V albi. 

CONCLUSIONS 

Veratretum albi assoc1at1on was reported to Rumicetalia alpini order and integrated in different 
phytosociological classes by some authors. 

From the tloristic analysis it can be recorded that the species that form the tloristic composition of the 
association are mainly Eurasiatic and European hemicryptophyte. 

From the point of view of the ecologica! factors there are mesophytes, microtherme, micro-mesotherme, acido­
neutrophilous and low-acido-neutrophilous. 

Ali these data obtained after the research are in concordance with the features of the other associations of megaforbs 
and this thing is a prooffor the correct recording ofthe Veratretum albi association in Mulgedio-Aconitetea class. 
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THE ANTHROPOGENIC POTENTIAL IMPACT ON FLORA 
IN GHIŢU-MOLIVIŞ AREA (ARGEŞ COUNTY) 

ISSN 1454-6914 

VINTILĂ Adriana 

Abstract. This papcr is an analysis of' thc vascular llora bascd on personal obscrvations and data !'rom botanica) litcrature of' Ghitu­
Moliviş arca. In Arcl'u villagc program thcre is a planned tourism devclopment regarding thc infrastructure (ski slopc. hotel. motel. 
hostcl. restaurant. cotlagcs). thc construction of holiday homcs and apartmcnts with complcmenlary l'unctions rclatcd lo lcchnical 
inl'rastructurc and acccss roads. thc creat ion of a hydroelcctric powcr gcncration. service. sloragc spaccs \\ ith adjaccnl invcstmcnt 
(sport cquipmcnt renta! ccntrcs). thc rccrcation arcas. sports lields and grccn spaccs. 

Keywords: potential impact. llora. Ghitu-Moliviş. 

Rezumat. Potenţialul impactului antropic asupra florei în zona Ghiţu-Moliviş (judeţul Argeş). Lucrarea lacc o 
analiză a llorci vascularc pc baza observatiilor personale şi a datelor din literatura botanică a zonei Ghitu-Moliviş. întrucât în 
programul de dezvoltare al comunei Arcl'u se prevăd. în special. dezvoltarea infrastructurii specifice turismului (pârtie de schi. hotel. 
motel. pcnsiuni. restaurant. cabană). constructiilor de case de vacantă şi de locuinte. cu l'unqiunilc complementare aferente. 
inl'rastructurii tehnico-cdilitarc şi a căilor de acces. infiintarea unei zone de generare de energie hidroclcctrică. de prestări servicii. 
spaţii de depozitare cu investiţii adiacente (centre de închiriere echipament sportiv). zona de recreere. terenuri de sport. spaţii verzi. 

Cuvinte cheie: potenţial impact. llora. Ghiţu-Moliviş. 

INTRODUCTION 

Arefu village is situated in the north-west of Argeş county and includes the Upper Argeş Valley and Vidraru 
Lake, Frunţii and Ghiţu Mountains. 

According to its geographical location. the territory administrated by the municipality is: 
In the bio-geographical alpine region, 
In the Southem Carpathians, 
In the European Central Region including its floristic Carpathian type, 
In specific regions for high mountain pastures and mountain forests (DONITA el al .• 2005). 
The area covered by this Urban Plan of Mount Ghiţu includes most of the northem si de and lower portions of 

the slopes from north-west and north-east and it is covered by deciduous forests mixed with resin forests and pastures. 
Over Ghiţu-Moliviş territory there is Natura 2000 ROSCIO 122 - site of Community importance in Fagaraş Mountains, 
as it was declared by the Order of the Ministry of Environment and Sustainable Development no. 1964/2007. In this 
site. the analysed area occupies a reduced part (PUZ Environmental Report on the "Creation of general infrastructure 
and tourism activities in the specific climatic area- Moliviş Ghiţu", Arefu village. Argeş County, 2007). 

The site ROSCIO 122 from Făgăraş Mountains was declared of Community interest - for the habitats mentioned in 
the Law 92/43/EEC on the conservat ion of natural habitats, plants and animal species - and the conservation requires the 
designation of special areas of habitat, those that require strict protection and those whose removal from the wild and 
exploitation are likely to be subject to management measures. In Argeş county. the site area covers the following locations: 
Arefu (89%), Berevoieşti (<1%). Brăduleţ (7%), Lereşti (38%), Nucşoara (85%), Rucăr (55%). Sălătrucu (62%), Valea 
Mare-Pravăş (4%). On the above mentioned territory there is also a very important reserve of Argeş County: "Moliviş" 
Peaty, with an area of about 82.50 hectares, less studied and unused from the touristic point of view. The suggested site 
includes the highest and wildest sector of the Romani an Carpathians, with one of the largest glacial and peri glacial relief 
extensions, with an extensive suite of unique landscapes, with specific environmental conditions due to the geological 
diversity, to the pedological and climate diversity reflected in very high biodiversity of the area (Standard Sheet from 
Piedmont Făgăraş ROSPA0098). Habitats are very varied, starting from the meadow ones (alders, old willow thickets­
with largely continuous and compact areas), shrubs, forest ecosystems, both alpine and subalpine. In this massif there are 
also representative fragments of virgin and natural forests -now practically inexistent in Europe - which polarize a special 
land biodiversity, providing a priceless national wealth. Within the site there are nowadays more protected areas among 
which we mention the nature reserves of Alpine meadow in Făgăraş Mountains between Suru and Podragu, Moldoveanu -
Capra Alpine meadow, Bâlii Valley, Vâlsan Valley, Arpăsel, etc. Among flora species of European interest, on Ghiţu 
Moliviş territory we mention: Eleocharis carniolica. Liparis loeselii. Campanula serrata. 

MATERIAL AND METHODS 

The analysis of vascular flora of Făgăraş Mountains was compiled from personal and laboratory research and 
from the study of botanica! literature. The taxonomie nomenclature was adopted in accordance with the CiocÂRLAN 
(2009). A large proportion is represented by the cormophytes identified and published by ALEXIU, 2008 and STANCU, 
2005. The vascular flora is analysed in this paper taking into account the systematic categories, the bioforrns, the 
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geoelements, the ecologica( indices (the soi! moisture, the temperature and the soil reaction) and the sozological 
categories. 

RESULTS 

The systematic analysis : In the Ghiţu-Moliviş area there have been identified 479 species, grouped into 70 
families. The families with the greatest number of species (347 species in total), are: Asteraceae, Poaceae, 
Caryophyllaceae, Cyperaceae, Orchidaceae, Ranunculaceae, Brassicaceae, Fabaceae, Rosaceae, Scrophulariaceae, 
Apiaceae, Lamiaceae, Salicaceae, Primulaceae, Campanulaceae, Saxifragaceae, Juncaceae. Other 132 species are 
grouped in 53 families (Fig. 1). 
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Figure 1. Taxonomie analysis ofGhiţu-Molivi ş flora. 
Figura 1. Analiza taxono mică a florei din zona Ghiţu-Molivi ş. 

Bioforms analysis : The largest group of plants in the studied area is formed by the hemicryptophytes (308 
species 1 64%), followed by geophytes (59 species 1 13%) and phanerophytes (43 species 1 9%). High percentage of 
hemicryptophytes indicates that the researched territory belongs to temperate climate regions. The therophytes presence 
shows the existence of anthropogenic activities in the investigated area. Camephytes (44 species 1 9%) highlights the 
extent ofterritory to the subalpine floor ofGhiţu Mountains (Fig. 2). 

T 
Ph 
9% 

Figure 2. Biofonns percentage on Ghiţu-Moliviş territory. 
Figura 2. Ponderea bioformelor în teritoriul Ghiţu-Molivi ş. 

Geoelements analysis: Amid flowers Eurasian origin (27%), interferes European species ( 17%), circumpolar 
(14%) and Central Europe (9%). A significant proportion of species is of a Carpathian origin (9%) with representatives 
such as Aconitum lycoctonum ssp. moldavicum, Aquilegia transsilvanica (threatened endemic taxa), Achi/lea oxyloba 
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ssp. schurii (European taxon threatened), Hepatica transsilvanica (threatened endemic), Ranunculus carpaticus, 
Papaver alpinum ssp. corona-sancti-stephani (European taxon threatened), Dianthus glacialis ssp. gelidus (threatened 
endemic), D. hen/eri (threatened endemic), D. spiculifolius (threatened endemic taxa), D. tenuifolius (threatened 
endemic taxa), Silene dinarica (threatened endemic), Sempervivum montanum ssp. carpaticum (globally threatened 
taxa), Chrysosplenium alpinum. Carpatho-Balkan species (8%) are represented by Tozzia a/pina ssp. em-patica (a 
threatened European taxon), Campanula patula ssp. abietina (European taxon threatened), Silene lerchenfeldiana, 
Saxifraga em-patica (Red List vulnerable taxon Romania), Potentilla aurea, Rhododendron myrtifolium (Red List 
vulnerable taxon Romania), Pulmonaria rubra, Symphytum cordatum, Festuca drymeia. Alpical species of the 
Carpathians (5%), remember, Minuartia austriaca, Viola a/pina, Draba kotschyi, Cardamine resedifolia etc., few items 
are included in other categories (Il%), which have a low share ofrepresentation (Fig. 3). 
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Figure 3. Spectrum of geoe lements in the area Ghiţ.u-Moliviş. 
Figura 3. Spectrul geoelementelor în arealul Ghiţu-Moliviş. 

Sozological analysis: In the mentioned area there are some species classified as Vulnerable (V): Lycopodium 
complanatum, Dianthus henteri, Draba kotschyi, Phyteuma confusum, Primula farinosa, Ranunculus glacialis, 
Androsace chamaejasme. There are also quoted taxa threatened even at European level (Achi/lea oxyloba ssp. schurii, 
Papaver alpinum ssp. corona-sancti-stephani, Tozzia a/pina ssp. em-patica, Campanula patula ssp. abietina) or even at 
a globallevellike Sempervivum montanum ssp. carpaticum. 

Ecologica! analysis: In order to characterize the flora there were taken into account three edafo-climatic 
factors: humidity (U), temperature (T) and soil reaction (R). In the investigated area, the flora is characterized by 
preference for mesophilic environment, mesothermal , low-acid-neutrophilia (Fig. 4). 
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Figure 4. The number of environmental groups in the area Ghiţu -Moliviş. 

Figura 4. Ponderea categorii lor ecologice în arealu l Ghiţu-Moliviş. 
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DISCUSSIONS 

To minimize the risks on the flora, it is necessary to observe the period of execution ofthe objectives that led 
to the AUP (Area Urban Plan) and an accurate compliance with the subsequent projects that will underpin the 
execution. Measures proposed to prevent, reduce and offset any adverse environmental effects of implementing the 
AUP (Area Urban Plan): 

- The protected vegetation in locations where construction work will be carried out will be identified before the 
construction works, and there will be solutions - given by authorized personnel - to protect it; it is recommended that 
monitoring be done by working with a biologist 1 botanist; 

- It will be necessary to restore vegetation through ecologica! reconstruction, by covering with characteristic 
humus to allow specific vegetation restoration; complete ban of planting on green areas some allochthonous species 
with invasive features; 

-In areas where total or partial soil removal is inevitable, it is recommended a rehabilitation ofthe area with a 
mixture ofnative species like: Festuca, Trifhlium- in any case with no unknown or allochthonous species; there should 
be lawn mowing and anthropogenic impact will be limited. 

Given the fact that AUP (Area Urban Plan) has as a final destination the organization oftourism in ecologica! 
conditions, with the enhancement of the biodiversity in the area, with measures of environmental protection through 
specific infrastructure (water networks, establishment of sewerage, sewage treatment, waste management with selective 
collection), we consider that, after the implementation of Area Urban Plan, which will take into account the 
environmental report measures proposed by the Environment Report of reducing the impact and compensation for 
adverse effects, there will be a reduced anthropogenic pressure on the environment factors like: air, water and soil 1 
subsoil, biodiversity, so that the effective implementation of specific objectives of AUP will be higher than the 
negative effect on soil and biodiversity by occupying with buildings. 

CONCLUSIONS 

Although many ecologica! studies are needed for knowledge of flora, we can say that it was taken the first step 
in this direction. The analysis provides an overview ofthe studied area, which can provide basic data for future projects. 
In the investigated area there have been identified 479 species, grouped in 233 genera and 70 families. Plant species 
diversity is high, hemicryptophytes being predominant, followed by geophytes, phanerophytes and camephytes. 

The particular note of the study is the presence of Carpathian endemic species such as Silene zawadzkii. 
Dentaria glandulosa. Thymus bihoriensis, Melampyrum saxosum, Pedicularis baumgarteni. Festuca nitida ssp . 

.flaccida. It is remarked the presence of threatened taxa in Europe (Achi/lea oxyloba ssp. se hur ii, Papaver alpinum ssp. 
corona-sancti-stephani. Tozzia a/pina ssp. carpatica. Campanula palu/a ssp. abietina) or even at global level as for 
Sempervivum montanum ssp. carpaticum. 
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SPECIES DIVERSITY AND DISTRIBUTION OF FREE-LIVING AND PLANT 
PARASITIC NEMATODES FROM ORDER DORYLAIMIDA (NEMATODA) IN 

DIFFERENT HABITATS OF THE REPUBLIC OF MOLDOVA 

POIRAS Larisa 

Abstract. Spccics and trophic divcrsity of frce-living and plant parasitic ncmatodcs rrom ordcr Dorylaimida and thcir distrihution in 
dilTcrcnt natural and agricultura! hahitats of thc Rcpuhlic of Moldova wcrc studicd. Om: hundrcd thi11ccn spccics of ncmatodcs 
hclonging to 43 genera and 13 familics \\Cre identilied. The highcst specics divcrsity (61 spccics) of nematodcs wcrc rcvcaled in 
dillercnt typcs of forcsts and multiannual plantations such as grape. fruit and hen) (47- 54 spccics). followcd hy annual plantations of 
sugar hect and oii plants ( 14- 32 spccics) and 23 - 43 spccies \\Cre Jound in rivcr scdimcnt and rivcrhanks. Most spccics of omnivorcs 
\\ith cp 4 and 5 (0m4. Om5) \\cre dominant in ali ohservcd hahitats. ''hilc hcrhivorcs (llc5) l.ongidoridac and Xiphincmatidac ''ere 
numcrous in multiannual plantations including potential vcctors of ncpoviruscs. Prcdatory Ncmatodcs (Pr5) Nygolaimidac. 
Discolaimidac and partly fungivorcs (Fu4) Lcptonchidac. Tylcncholaimidac \\cre prcscnt in ali studicd hahitats '' ith high spccics 
divcrsity. mostly in li:1rests. 

Keywords: frec-living and plant parasitic nematodes. ordcr Dorylaimida. spccies. trophic composition. distrihution. 

Rezumat. Diversitatea speciilor şi distribuţia nematodelor libere şi fitoparazite din ordinul Dorylaimida (Nematoda) 
în diferite habitate ale Republicii Moldova. Studiul divcrsităjii spcciilor şi al spectrului trolic al ncmatodclor libere şi 
litoparazitc din ordinul Dorylaimida din Republica Moldova. confi:mn distrihu]ici lor în ccosistcmcle naturale şi antropizatc. 
precizează 113 specii de fitoncmatodc din 43 genuri. incluse în 13 familii. Variajia numărului de specii de litoncmatodc. repartizate 
conti:mn tipului de ccnozc. a fost: 61 specii depistate în diverse ecosistcme forcsticrc. 47- 54 specii în planta\ii horticole multianualc. 
urmate apoi de culturile plante lor anuale tehnice (sfeclă de zahăr şi plante olcaginoasc). 14- 32 specii şi 23- 43 specii în scdimcntclc 
rîurilor şi scctoarelor palustrc. Conform clasificării după spectrul trolic. predomină speciile de fitoncmatodc omnivorc polifagc cu cp 
4 şi 5 (Om4. Om5) colectate în toate sectoarele investigate din ccnozc naturale şi antropizatc. Speciile de ncmatode fitofage (He5) 
din familiile Longidoridac şi Xiphinematidae sunt mai frecvente în plantaţii perene. inclusiv şi poten\ialii vectori ai ncpo-virusurilor. 
Concomitent. s-au depistat şi formele de ncmatodc prădătoare (Pr5) Nygolaimidac. Discolaimidae şi parţial micofagclc (Fu4) 
l.cptonchidac. Tylcncholaimidac semnalate în toate cenozelc investigate. o diversitate specifică majoră preponderent în ccnozclc 
ccotipicc foresticre. 

Cuvinte cheie: nematodc libere şi fitoparazitc. ordinul Dorylaimida. specii. spectrul trofic. distrihu\ic. 

INTRODUCTION 

Order Dorylaimida is one of the major taxonomie group of free-living and plant parasitic nematodes having an 
universal distribution (spread) in terrestrial (soil and moss) and freshwater habitats (DE LJ:y & BLAXTER, 2002). Order 
Dorylaimida includes about 2,000 species belonging to 250 genera (JAJRAJPlJRI & AIIMAD, 1992) that are numerous and 
distributed fi-om tropical soils and deciduous forests (LooF & ZUI.LINI, 2000) to Dry Valleys of Antarctica (ANDRASSY, 
2008). The average body size is a little over 1 mm, but certain species may be as small as 0.3-0.4 mm (Dm~vlaimellus) 
or larger, reaching even 12 mm (Paralongidorus) (JAIRAJPURI & AHMAD, 1992: Loor. 1999). They fonn a very diverse. 
not only taxonomically, but also environmentally group, since there is almost no such habitats, which were not detected 
nematodes ofthis order: due to trophic diversity. they feed on plant and animal materials. Most ofthem are predators, 
feeding on Protozoa, small invertebrates and their eggs by piere ing the veil of its victims by a special spear and sucking 
out their contents (ELIA VA. 1983). Some of dorylaimids eat the mycelium of fungi, algae or affect the tissues ofhealthy 
plants as parasites, while some families as Longidoridae are able to transmit the virus diseases of agricultura] plants. 
Apparently, the ancient dorylaimids formed on the ground among mosses and lichens. Some of dorylaimids occupy the 
freshwater habitats and involve in nematode communities of meiobenthos. According to food specialization, they are 
plant parasites, fungivores, predators and omnivores. The stoma of dorylaimids is equipped with body piercing - a 
spear, which is within the unit features of a large structural diversity (JAIRAJI'lJRI & AIIMAD, 1992; GAGARIN, 2001: 
EYUAI.EM-ABEBE el a/., 2006). 

Modem taxonomie system for nematodes in situation of lack ofpaleontological data is offset by a comparative 
analysis of morphological characters, ecological data and molecular phylogeny studies. The implication of SSUrDNA 
sequences into the classification by DE LEY & BLAXTER (2002) proposed that the class Enoplea appeared first, and it is 
even possible that subclass Dorylaimia could have originated within subclass Enoplia as they obtain the main 
morphological characters such as cylindrical pharynx, three glands opening close to stoma and amphidal fovea pocket­
like. On other hand, SSU data allow for the possibility that Dorylaimia diverged first, because ali known Dorylaimia are 
absent fi-om marine habitats (DE LEY. 2006). 

Order Dorylaimida sharply separated fi-om the rest of Enoplea by some structural features: the cuticle is 
smooth, devoid of setae: tangoreceptors of the head are always in the form of papillae, amphids are like pocket-holes, 
mouth is reduced and always anned with a cuticle tube fonnation (spear), esophagus is cylindrical along the entire 

35 



POIRAS Larisa 

length with very rarely basal thickening, female mostly with pair of tubes, antidromic retlexed ovaries, caudal glands 
and spinneret always available (Loor. 1999, ANDRASSY, 2009). Within the Order Dorylaimida the typical plant parasitic 
species. omnivores and predators have been developed on the ways to improve the perforating apparatus (ELIAVA, 
1983; ANDRASSY, 2009). In paralleL within the two suborders Dorylaimina and Nygolaimina. the typical development 
of plant parasitic species and predators on ways to improve the punching machi ne apparatus such as "a spear-top box" 
with greatly elongate odontostyle and odontophore with basal tlanges (Longidoridae), axial spear and spear prefix 
sometimes with heads (Leptonchoidea) and a spear wall (tooth) (Nygolaimoidea) have occurred (ELIA VA, 1983: PENA­
SANTIAGO el a/., 2000; ANDRASSY, 2009). 

Species of Dorylaimida have a penneable cuticle, pennitting them to respond with a range of reactions to 
pollutants and retlect the restorative capacity of soil and freshwater ecosystems. On the scale colonizer-persister (cp 1 to 
5) (BoNGERS & FERRIS. 1999) dorylaimids are generally assigned a rank of 4 to 5, emphasizing their potential utility as 
bioindicators of ecosystem health. Using the functional guilds as combinations of feeding groups (YEATES el al., 1993, 
YEATES, 2003) and life strategy with cp values from extremely r-strategy to K-strategy (BoNGERS, 1990, 1999) 
supports the understanding of the position of dorylaimids as bioindicators in nematode communities (BON<ii'RS & 
FERRIS, 1999: FERRIS el al., 2001). 

The general goal ofthe present study is the analysis of long-term accumulated taxonomie and ecologica! data 
on plant parasitic and free-living nematodes of the order Dorylaimida from different terrestrial and freshwater habitats 
ofthe Republic of Moldova and their importance in natural and agricultura! ecosystems. 

MATERIAL AND METHODS 

Site description 
The deciduous forests including "Codrii" Scientific Forest Reserve based on oak and beech, middle-European 

type, are formed by different types of forests such as beech (Fagus .\ylvatica L. with Quercus spp.), lime- ash (Ti/ia 
tomentosa MOENCII., T ('(n·data MIU .. , Fraxinus excelsior L.), maple- hornbeam (Acer campestre L., A. platanoides 
L., Carpinus betulus L.) and other mixed forests in Republic of Moldova. The sediment and soil samples of the river 
and riverbanks along the Prut River and the Dniester River were studied. Multiannual (grape, fruits and berries) and 
annual crops (sugar beet, corn, suntlower and wheat) were observed. 

Sampling and processing 
Taxonomie and ecologica! data on dorylaimids from different natural ecosystems such as forests, meadows, 

the Prut and the Dniester rivers and agricultura! crops (vineyards, fruit and berry plantations and fields of sugar beet, 
corn and cereals) of the Republic of Moldova were accumulated during more than half of a century by the Moldavian 
nematologists: Nesterov P. 1., Dementieva S. P., Lisetskya L. F., Stegarescu Olga P., Poiras Larisa N. 

Most soil samples were collected from the depth of 15 - 30 cm, but in the case of nematodes belonging to the 
family Longidoridae, the samples were deeper than 50 cm; maximum 5 replications were included in each sample. 

The Nematodes were extracted by sieving and decanting standard methods of brass screens and Baennann 
funnels and then fixed in 4% hot fonnaldehyde solution (VAN BrzooiJEN, 2006). 

Data analysis 
The nematode specimens were identified on mass-slides to species, using the keys and species description by 

NESTEROV ( 1979), NICKI.E ( 1991 ), JAIRAJPURI & AHMAD ( 1992), ANDRASSY (2009), etc. The species of nematodes were 
listed according to the taxonomie classification from "Fauna Europaea". 

The nematodes were assigned to the following feeding groups according to YEATS el al. ( 1993) characterized 
by feeding habitats: fungivores (Fu), bacterivores (Ba), omnivores (Om), predators (Pr) and herbivores (He). The 
functional guilds are defined as combination of feeding groups and life strategy using cp values ( 1-5) from extremely r­
strategy to K-strategy (BONGERS, 1990, 1999; 80NGERS & BoNGERS, 1998; FERRIS el al., 2001 ). 

RESUL TS AND DISCUSSIONS 

As a result of long-tenn studies of free-living and plant parasitic nematodes from order Dorylaimida about 113 
species were registered. The species belong to 43 genera and 13 families, collected from different natural and 
agricultura! ecosystems of Republic of Moldova, which represent about a quarter of ali the identified species (POIRAS, 
2008b, POIRAS, et al., 2008b). The species diversity according to families is Qudsianematidae (28 species), 
Dorylaimidae (27), Longidoridae (14) and Aporcelaimidae (10), Tylencholaimidae (8) and genera MesodOI)'Iaimus (13 
species ), Xiphinema ( 1 1 ), Eudmylaimus (9), Tylencholaimus (8), Aporcelaimel/us (7) and Crassolabium ( 4) (Table 1 ). 

The highest species diversity of nematodes (61 species) from order Dorylaimida was found in different types 
of forests, especially with plant fonnations, such as Fageto-Quercetum, Tilio-Fraxinetum and mixed (Populus spp., 
Salix spp., Ulmus spp., Sorbus spp .. Malus spp., Cerasum spp .. Prunus spp. etc.). Thus, only in the "Scientific Forest 
Reserve ''Codri" 38 species of dorylaimids have been identified with large populations of some species belonging to 
genera: Aporcelaimus, Aporcelaimellus, Eudorylaimus, Mesodorylaimus, Tylencholaimus and others (POIRAS, 2008a; 
POIRAS et al .. 2008b ). Most of these species are long-lived nematodes with medium body length. about 2 - 4 mm, to 
large body length, up to 12 mm (Longidoridae), the lowest gonad/body ratio and low reproductive rate, with few large 
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eggs and low motility. The dorylaimids revea led in forests belong to different functional guilds such as: omnivores 
(Om4, Om5), predators (Pr5), herbivores (He4, He5) and bacterivores (Ba3) with greater sensitivity to disturbance, 
preferring the highest food web structure and undisturbed conditions. The Bacterivores (Ba3) are represented by a 
single species Auloilaimoides elegans found only in the deciduous forest. 

Table 1. Species diversity of nematodes from order Dorylaimida and their distribution in different natural 
and agricultmal ecosystems of Republic of Moldova. 1 Tabe l 1. Diversitatea speci i lor de nematode din 

ordinul Dorylaimida şi distribuţia lor în diverse ecosisteme naturale şi agrico le din Republica Moldova. 

Natural ecosystems Agricultura! ccosystems 

No. Or·dcr 1 Subordcr 1 Family -"' c.; ... 
o ... 

Multiann. 
crops 

1. Suborder Nygolaimina, S uperfam. Nygolaimoidca, Fam. Nygolaimidae 

1 Aquatides aquaticus (THORNE 1930) 

2 C/avicaudoides clavicaudatus (ALTHER 1953) 

3 Nygolaimus bisexua/is (THORNE 1930) 

4 N. brachyuris (DE MAN, 1880) THORNA 1930 

5 N. j erox THORNE 1939 

6 So/ididens bisexua/is (THORNE 1930) 

11. Suborder Dorylaimina, Superfam. Bclondiroidca, Fam. Bclondiridac 

7 Belondira moldavica NESTEROV 1976 

8 Laurophragus /auri NESTEROV 1976 

9 DOJy!aimel/us ca/arac/ieus ANDRASSY 1968 

10 Oxydirus oxycephalus (DE MAN, 1885) THORNE 1939 

11 0. terramo/davicus GHEBRE, N ESTEROV 1994 

Supcrfamily Dorylaimoidca, Fam. Actinolaimidae 

12 Paractinolaimus macrolaimus (DE M AN 1880) 

Family Aporcclaimidae 

13 

14 

15 

16 

17 

18 

19 

20 

2 1 

22 

Aporcelaimellus amplexor (NESTEROV, LISETZKAJA 1965) 
1-! EYNS, 1965 

A. k1 ygeri (DITLEVSEN, 1928) 1-! EYNS 1965 

A. obscurus (THORNE, SWANGER 1936) 

A. obtusicaudatus (BASTIAN 1865) HEYNS 1965 

A. papil/atus (BASTIAN 1865) 

A. paraobtusicaudatus (MICOLETZKY 1922) 

A. simus (ANDRĂSSY 1958) 

Aporce/aimus regius (DE MAN 1876) 

A. superbus (DE MAN 1880) 

Paraxonchiumlaetificans (ANDRASSY 1956) 

Family Dorylaimidac 

23 CrocodOJy!aim us jlavomacu/atus (LINSTOW 1876) 

24 C. ji!Sl/S ANDRĂSSY 1993 

25 D01ylaimus helve/icus STEINER 19 19 

26 D. montanus STEFANS KI 1923 

27 D. stagnalis DUJARDIN 1845 

28 Laimydorusjiliformis (BASTIAN 1865) 

29 MesodOJy /aimus arvensis COBB, THORNE, SWANGER 1936 

30 M bastiani (BOTSCHLI 1873) 

31 M. centrocercus (DE M AN 1880) 

32 M. intermedius DASSONVILLE & 1-! EY 1S 1984 

33 M litoralis LOOF 1969 

37 

Annual crops 

= 
i5 

·;; ... 
t,.') 



POJRAS Lari sa 

34 M. luci BRZESKI , SZCZYGEI 196 1 

35 M mesonyctius (KREJS 1930) 

36 M. meyli {ANDRÂSSY 1958) 

37 M orientalis (KRE JS 1930) 

38 M. pendschikenticus (TULAGANOV 1949) 

39 M. potus H EYNS 1963 

40 M. pseudobastiani LOOF 1969 

4 1 M. recurvus ANDRASSY 1964 

42 Opisthod01ylaimus sylphoides (WILLIAMS 1959) 

43 Prodoly laimus acris 

44 Prod01ylaimus dolichurus (LOOF 1946) 

45 P. longicaudatoides ALTHERR 1968 

46 P. vi.xamictus (ANDRASSY 1962) 

47 Thornenema baldum (THORNE 1939) 

48 T. lissum (T HORNE 1939) 

49 T mauritianum (Wl LLIAMS 1959) 

Family Longidoridae THORNE 1935 

50 Long idorus elongatus {DE MAN 1876) THORNE, SWANGER 1936 

SI L. euonymus MALl & HOOPER 1974 

52 L. macrosoma HOOPER 196 1 

53 Xiphinema brevicolle LORDELLO & DA COSTA 196 1 

54 X. den/atum STURHA N 1978 

55 X. diversicaudatum (MICOLETZKY 1927) 

56 X. index THORNE & ALL EN 1950 

57 X. italiae MEYL 1953 

58 X. pachtaicum {TULAGANOV 1938) 

59 X. rivesi DALMASSO 1969 

60 X. rotundatwn STEKHOVEN & TEUNISSEN 1938 

6 1 X. simile LAM BERTI & al. 1983 

62 X. /urcicum LUC & DALMASSO 1964 

63 X. vuitlene=i LUC & a l. ,l 964 

Family Nordiida e JAJRAJP(J RJ & S IDDIQJ 1964 

64 Enchodelus macrodorus (DE MAN 1880) 

65 E. microdorus SCHI EMER 1965 

66 Longidorel/a microdora {DE MAN 1880) 

67 L. parva Ti-IORNE 1939 

68 Pungen/us marie/an i ALTHERR 1950 

Family Qudsianematidae JAJRAJPURJ 1963, Subfamily Qudsianematinae JA JRAJPURI 1969 

69 Allod01ylaimus bokori {ANDRÂSSY 1959) 

70 A. diadematus {COBB 1936) 

7 1 A. granuliferus (COBB 1893) 

72 Doly dorel/a b1yophila (DE MAN 1880) 

73 D. pratensis (DE MA N 1880) 

74 Ecumenicus monohystera (DE MAN 1880) 

75 EpidOIJ'Iaimus humilior {ANDRÂSSY 1960) 

76 E. lugdunensis (DE MAN 1880) 

77 E. 111liSCOrum (SKWARRA 192 1) 

78 Eudorylaimus acuticauda (DE MAN 1880) 

79 E. bal/ieus (SCHUL TZ 1934) 

80 E. brunelli (MEYL 1953) ANDRASSY 1959 
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81 E. bureshi (ANDRASSY 1958) ANDRASSY 1959 

82 E. car/eri (BASTI AN 1865) 

83 E. curvatus (THORNE, SWANGER 1938) ANDRASSY 1959 

84 E. iners (BASTIAN 1865) 

85 E. maritus ANDRĂSSY 1959 

86 E. similis (DE MAN 1876) 

87 Labronema vulvapapil/atwn (M EYL 1954) 

88 MicrodO!ylaimus mi ser {THORNE & SWANGER 1936) 

89 M. modestus (ALTHERR 1952) 

90 M. parvus (DE M AN 1880) 

9 1 Nygolaimoides gubernacu/ifer (ANDRĂSSY 1957) 

92 Crasso/abium ettersbergensis (DE MAN 1885) 

93 C. /aticol/is (DE MA ' 1906) 

94 C. minutus (BOTSCHLI 1873) 

95 C. solus (ANDRĂSSY 1962) 

96 Thornia steatopyga (THORNE & SWANGER 1936) 

Subfamily Discolaiminae SIDDJQJ 1969 

97 Discolaimium cylindricum THORNE 1939 

98 Discolaimoides bulbiferus (COBB 1906) 

99 Discolaimus major THORNE 1939 

Superfamily Tylencholaimoidea FJLJ PJEV 1934; Family Aulolaimoididae JAJRAJPURJ 1964 

100 Aulolaimoides elegans MICOLETZKY 19 15 

Family Leptoucltidae THORNE 1935 

101 Leptonchus granulosus COBB 1920 

102 Pro/eptonchus amphidius JAJRAJPURI 1964 

Family Tylencholaimidae FJLJPJ EV 1934 

103 Tylencholaimus maritus LOOF et JAIRAJPURJ 1968 

104 T. mirabilis (BOTSCHLI 1873) DE MAN 1876 

105 T. nanus THORNE 1939 

106 T. paradoxus LOOF et JAIRAJPURI 1968 

107 T. pacificus NESTEROV 1979 

108 T. pusi/fus LOOF et .IAIRAJPURI 1968 

109 T. slecki STEINER 19 14 

Il O T. 1eres THORNE 1939 

Fa mii)' Tylencholaimellidae .I AJRAJPURJ 1964 

III Doly llium uniforme COBB 1920 

11 2 Tylencholaimellus affinis (BRAKENHOFF 19 14) 

11 3 T. coronatus THORNE 1939 

Multiannual plantations create favorable conditions for nematodes. 47 species from order Dorylaimida were 
registered in vineyards; 54 species in orchards and berry plantations (POIRAS, 2008b; POIRAS el al., 2008a). Most ofthe 
species belonging to omnivores with long life span (Om5), genera Aporcelaimellus, Aporcelaimus and omnivores 
(Om4), genera Epidorylaimus, Eudorylaimus were diverse and numerous. Among plant parasitic nematodes, the 
ectoparasites (He5) from genera Longidorus and Xiphinema are able to bea vector of nepo-viruses (TA YLOR & BROWN, 
1997), such as Xiphinema diversicaudatum associate with ye llow dwarf disease of raspberry, also mosaic and yellow 
crinkle of strawbeny (arabis mosaic virus ArMV), X index - grapevine fanleaf virus (GFLV), X rivesi - tomato 
ringspot virus (ToRSV), peach rosette mosaic virus (PRMV), cherry rasp leaf virus (CLRV), tobacco ringspot virus 
(TRSV), X vuillenezi - (CLRV), Longodorus macrosoma and L. elongates - raspberry ringspot virus (RRSV). In 
addition to virus transmission, these nematodes cause the fonnation of ga ll s, necrotic areas of growth of plant roots; 
they can remain viable for a long time after the uprooting of vineyards and berry bushes, even when the content of the 
so il under fallow or in crop rotation with is unfavorable for their development on host plants (POIRAS, 2005 ; POIR AS el 

al. , 2008a). Populations of vector virus nematodes are able to create the foci ofviral diseases directly at perennials such 
as grapes, fruit and berry crops. 
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The dorylaimid families composed of small-sized species with body length less than 1 cm (guilds Om4, Fu4 
and He4) such as Longidorella parva (Nordiidae), Microdorylaimus parvus, Dorydorella bryophila, Crassolabium 
ettersbergense (Qudsinematidae) are able to colonize rapidly poor habitats (Y EATES, 2003), probably in some cases by 
migration over soil surface covered with unicellular algae. 

The species composition of nematode communities of meiobenthos depends on the structure of the river 
channel, flow velocity and type of benthic sediments. The range of power of some major freshwater dorylaimids vary 
widely, they are often predatory, feeding on small protozoa, being feeders of bacteria and fungi. In the meiobentos of 
both studied rivers, the Dniester and the Prut, the large freshwater species (Om4, Om5) dominate - Dorylaimus 
stagnalis (this species prefers waste water), D. montanus, Mesodorylaimus litoralis, M. mesonyctius, Crocodorylaimus 
fusus and others. 

The ri verbanks of the Prut and the Dniester, sporadically flooded, affect the freshwater nematode communities 
increasing the number of amphibionts such as: Mesodorylaimus bastiani, Aporcelaimellus krygeri, A. obtusicaudatus, 
Dorydorella pratensis, Ecumenicus monhystera, Thornia steatopyga, various species of the genera Eudorylaimus and 
Crassolabium (POl RAS , 201 O) and some species vectors of nepo-viruses such as Xiphinema rivesi and the X index. 
Most of these species are typical for the terrestrial habitats; however, they have the ability to survive on the terrestrial 
sites covered with water or on the real aquatic habitats. 

According to the ratio of trophic groups of nematodes from order Dorylaimida, the omnivorous species (Om4, 
Om5) were dominant in ali studied habitats; however, they are ,numerous in natural ecosystems. Nematode herbivores 
(He4, He5) are more diverse as species and sometimes they form numerous populations in the root system of 
agricultura! plants. Nematode predators (Pr5) and fungivores (Fu4) are present in ali studied habitats; however, they are 
diverse and numerous mostly in forests. 

Table 2. Functional guilds and fam ilies ofNematodes ofthe order Dorylaimida in different habi tats ofthe Republic of Moldova. 1 
Tabel 2. Ghildiile functionale ş i familiile de nematode ale ordinului Dorylaimida în diferite habitate ale Republicii Moldova. 

Functional g uilds Families 

Ba3 (bacterivorous family with cp va lue 2) Aulola imoid idae 

Fu4 (fungivorous families w ith cp value 4) Leptonchidae , Tylenchola imidae, Tylencholaimellidae 

Qudsianematidae (A IIodoly laimus. DOiydore//a, Epid01y laimua. Eudo1ylaimus, 
Om4 (omni vorous fa mily with cp va lue 4) Microdoly laimus, Crassolab ium), Nordiidae (Enchodelus, Pungentus), Dorylaimidae 

(D01ylaimus, Crocodoly laimus. 7hornenema) 
Qudsianematidae (MesodOIJ'Iaimus, Laimydorus), Aporcelaimidae. Thomenemat idae, 

Om5 (omnivorous fam il y with cp va lue 5) Dorylaimidae (Laimydorus, Mesod01ylaimus, Opishodo!J'Iaimus. Prod01y laimus). 
Paraxonchidae 

Pr5 (predatory family with cp va lue 5) Nygolaimidae, Discolaimidae, Swangeriidae, Belondiridae (O~ydirus) 

He4 (herbivorous fa mily with c-p va lue 4) Nordiidae (Longidorella) 

He5 (herbivorous fa mily with c-p va lue 5) Longidoridae, Xi phinematidae, Belondiridae (Belondira, D01ylaimel/us) 

a Pr 

Fu 

•Ba 

Figure 1. Percentages (Ratio) (%)of trophic groups of nematodes (Ba - bacterivores, Fu - fungivores, He - herbivores, Om ­
om ni vores, Pr - predators) from order Dorylaimida collected from different ecosystems (forest, meadow, river sed iment, riverbank, 

grape, fruit and berry, sugar beet, oi i plants and grain plants). 1 Figura 1. Procente le(%) grupe lor trofice ale nematodelor (Ba ­
bacterifage, Fu - micofage, He - fitofage, Om - poli fage , Pr - prădătoare) din ordinul Dorylaimida, colectate din diverse ecosisteme 

naturale şi antropizate (pădure, pajişte, sediment de râu, mal de râu Nistru ş i Prut, sfeclă de zahăr, plante o leaginoase, plante 
cerealiere (horticole multianuale, plante anuale tehnice - sfec l ă de zahăr, plante oleaginoase ş i sedimentul rîuri lor, sectoare palustre). 
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Dorylaimus montanus Oxydirus Mesod01ylaimus Xiphinema Tyelencholaimus 

Photo 1. The structure of the head of nematodes from order Dorylaimida w ith different feeding types. 
Foto 1. Structura părţii anter ioare a cavităţii bucale a nematodelor din ordinul Dorylaimida, cu diferite tipuri de hrănire (original). 

CONCLUSIONS 

The free-living and plant parasitic nematodes from order Dorylaimida are represented (presented) by 113 
species belonging to 43 genera and 13 families with wide distribution within different natural and agricultura! habitats 
in the Republic of Moldova. The highest species diversity of dorylaimids has been revealed in different types of forests. 
Thus, in the Nature Forest Reserve "Codrii" the large populations of nematodes were fonned by the genera: 
Aporcelaimus, Aporcelaimellus, Eudorylaimus and Tylencholaimus . Most predatory species belonging to the families 
Nygolaimidae and Discolaimidae were diverse mostly in forests . In the meiobenthos of the rivers Dniester and the Prut 
the large dorylaimids such as: Dorylaimus stagnalis, D. montanus, Mesodorylaimus litoralis, M. mesonyctius, 
Crocod01ylaimus fusus were dominant. In the sporadically flooded riverbanks, the amphibionts such Mesodorylaimus 
bastiani, M. mesonyctius, Aporcelaimellus k1ygeri, A. obtusicaudatus and various species from genera Mesodorylaimus, 
Eudorylaimus and Crassolabium were common. Multiannual plantations of grape and fi·uit trees create favorable 
conditions for dorylaimids. Thus, 47 species were registered in vineyards and 54 species - in orchards and berry 
plantations. Some of ectoparasites with long life span from the genera Longidorus and Xiphinema are able to be vectors 
of nepo-viruses for multi-annual plants such as: grape, fruit trees and berries. Some specimens of Xiphinema dentatum, 
X index and X rivesi were found in the riverbanks. Most species of dorylaimids are sens iti veto environmental changes 
and can serve as good bioindicators using (of) functional guilds as combination oftrophic groups and life strategy. 
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SPECIES DIVERSITY OF NEMATODE COMMUNITES OF THE RAPESEED 
(Brassica 11apus) AND THEIR ECONOMIC IMPORT ANCE 

IN THE REPUBLIC OF MOLDOVA 

IURCU-STRĂISTRARU Elena, BIVOL Alexei, POIRAS Nadejda, POIRAS Larisa 

Abstract. Specics and trophic composition of ncmatodc communitics of the rapesced (Brassica napus). their abundance and distribution 
havc becn studicd in cighl administrative regions of the Rcpublic of Moldova. Forty two spccies of frec-living and plan! parasitic 
nematodcs with dcnsity 730- 1.350 ind./! 00 g soi! werc rcvealcd in rapesccd lields. Plant parasitic species werc predominant (37- 58%) 
followed by baclerivorcs (15- 30%). omnivore-camivorcs (Il- 27%) and fimgivores (8- 15%). Among plan! parasitic spccics with 
pathogenic cffccts !here wcre identified the endoparasites Pratylenchus pratensis. P. penetrans. 1'. thornei. Ditylenchus dipsaci. 
migratol)· ectoparasites Rotylenchus rohu.l·flls. Helicoty/enchus dihystera. lf. multicinctus and thc sedcntal) cctoparasitc Paratylenchus 
hamallls. Mosi bactcrivores werc rcprcscntcd by spccies from thc families l'cphalobidae. Panagrolaimidac and fungivorcs - llunilies 
/\phclenchidae. Aphclcnchoididae. Maturity index values werc varicd 2.2 - 3.02 duc lo the predominance cp2 bactcrivores. lungivores. 
plant parasi les and partly cp 4. 5 omnivorcs- carnivorcs. 

Keywords: Nematodc community of rapcsccd. spccies divcrsity. abundance. trophic groups. functional guilds. Maturity index. 

Rezumat. Diversitatea specifică a comunităţilor de fitonematode la cultura rapiţei de toamnă (Bra.uica napus) şi 
importanţa lor economică în Republica Moldova. S-a cercetat diversitatea specifică şi compoziţia trolică a comunităţilor de 
litonematode la cultura rapiţci de toamnă (Brassica 1wpus l.v. oleracea) 2009-2010. cu răspândire şi frecventă m1ţjoră. cercetate in opt 
raioane administrative pc intreg teritoriul Republicii Moldova. S-au găsit 42 de specii de nematode litoparazitc şi libere cu o densitate de 
730- 1350 ind./100 g sol. Confonn spectrului trofic. s-a constatat predominanta speciilorde nematodc litoparazite (37- 58%). urmate de 
speciile bacteriofagc ( 15 - 30%). omnivorc-carnivore (Il - 27%) şi micol'age (8- 15%). în raport cu numărul total de specii. În structura 
trolică a asociatii lor de litonematodc. s-au evidenţiat frecventa specii lor endoparazite Praty/enchus pratensis. P. penetrans. P. thornei. 
Ditylenchus dipsaci. migratoare ectoparazitc Rof)•/enchus rohustus. Helicot.vlenchus dihystera. H. multicinctus şi sedentare cctoparazite 
Paratylenchus hamatus. Grupa speciilor bacteriolagc a fost reprezentată mai frecvent de specii din lamiliile Cephalobidae şi 

Panagrolaimidae. iar micofagele din lamiliile /\phclenchidac şi Aphelcnchoididae. Indicele de Maturitate (MI) releva o variatie de 2.2-
3.02 cu predominanta grupei (colonizare-persistentă) cp2 litoparazitc. bactcriofage. micofagc şi parţial grupa persistentă cp 4. 5 
omnivore - camivorc. 

Cuvinte cheie: comunităti de litoncmatodc. rapiţa de toamnă. diversitate de specii. abundenţă. grupe trolicc. indice de maturitate. 

INTRODUCTION 

Most popular in many countries is the gained rape - oilseed crops, the seeds of which are used to obtain 
vegetable oii for technical and food needs. Winter rapeseed (Brassica napus L.) is grown for oii extracted from the seed 
with the high content oferucic acid (>40%) that is widely used for industrial purposes; the oii content ofthe low erucic 
acid seed (<2%) is suitable for human consumption as well (BERNARD et al., 1993). The program of expansion and 
cultivation ofwinter rapeseed in R. Moldova has progressively developed since 2005 and area cultivated with this plant 
is about 21.000 ha. There are mostly cultivated new varieties and hybrids imported from European countries (MORARU 
& PUNTEA. 2001; CFRTAN el al .. 2007). This culture grows during the cold period and has a relatively short growing 
season compared to suntlower. well feed and honey plant. During a short period, the rapeseed creates a strong 
vegetative mass, rich in mineral elements, so that the ploughing it into the soil as green manure, increases fertility and 
improves the physical properties of soil (MICl! el al., 2005). The nematode communities of rapeseed have drawn 
attention ofnematologists starting with 2009 (POIRAS el al., 2009). 

Few data on the nematode communities are available; there were studied more attentively especially plant 
parasitic species in plant Brassicaceae. However, studying the structure ofnematode communities could be important to set 
up a database for the soil quality assesses the effects of future disturbance. This is particularly important considering that 
the diffusion ofthe rapeseed crop in the world is increasing because of its use as a bio-diesel source (CERTAN el al., 2007). 

In this research, the nematode communities as bioindicators of the soil condition have been analysed. The 
nematode community of the rapeseed (Brassica napus var. oleţfera) fields was studied, considering its abundance, 
species composition, trophic structure and ecologica! indexes. 

MATERIAL AND METHODS 

The rapeseed Brassica napus L. var. oleifera was investigated in the farmer fields of different districts of the 
Republic of Moldova such as north district- Glodeni (GI), center- laloveni (lai), Criuleni (Cr), Orhei (Orh), south 
east- Causeni (Cau) and south- Cantemir (Cant) (this abbreviation is used for locality index in tab les 1. 2 and Fig 1 ). 

Soil samples were collected from the depth up to 30- 50 cm, near the plant roots. Nematodes were extracted 
by modified Baennann funnels and fixed in 4% fonnaldehyde at 60° C (BEZOOI.IEN, 2006). Nematodes were counted 
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per 100 mg soil, transferred to glycerine by the modified method of Seinhorst and prepared the mass slide collection. 
About hundred nematodes from each sample were identified by taxonomie keys (NESTI'ROV, 1979; Rvss, 1988; 
NICKLE, 1991; JAIRA.IPlJRI & AIIMAD, 1992; SIDDIQI, 2000; ANDRASSY, 2005, 2007; PI'RRY & MOENS, 2006) and 
arranged by nematode classification based on the SSU DNA data (DE LEY & BLAXTER, 2002). 

The nematodes were assigned to the following feeding groups (YEATS el al .. 1991) characterized by feeding 
habits: bacterivores (Ba); fungivores (Fu); omnivore-camivores (Om-Ca) and plant parasites (PP). To analyse the 
community structures, the nematode families were allocated to functional guilds (Fl:RRIS el al., 2001 ). 

The functional guilds are defined as combinations of feeding groups and life strategy using cp values from 
extremely r-strategy to K-strategy (BONUERS, 1990, 1999; BONGERS & BoNGERS, 1999). Nematode community indices 
were used such as ( 1) Maturity index Ml=Iv(i) x f(i), where v(i) is c-p value of taxon i according to their r and K 
characteristics; f(i) is the frequency of taxon i in a sample; (2) Plant parasitic index (PPI) which was detennined in a 
manner for plant parasitic genera and ratio PPI/M 1 (BoNGI'RS & FERRIS, 1999). 

RESUL TS AND DISClJSSIONS 

Forty two species of free-living and plant parasitic nematodes with density 730- 1,350 ind./100 g soil were 
revealed in rapeseed fields from eight administrative regions of the Republic of Moldova during 2009 - 201 O (Table 1, 
2; Fig. 1 ). Thus, 20 - 24 species of nematodes were collected with density of 850 - 1,250 ind./ 100 g soil in rapeseed 
plantations in central administrative regions, 16 - 23 species with density of 730 - 1,250 ind./ 100 g soil in the south and 
21 - 28 species with density of 1,180 - 1,350 ind./ 100 g soil in the north. Among ali the studied nematode communities, 
the plant parasi tic species were dominant by the number of species and their densities especially in Donduseni, Drochia 
and Orhei regions. 

Plant parasitic nematodes were predominant by the number of species and their densities; they represented 
37% (laloveni) to 58% (Donduseni) of ali the trophic groups (Fig. 1 ). Among plant parasitic nematodes, the species 
belonging to functional guild PP3 such as migratory endoparasite species Pratylenchus penelranls. P. pralensis. P. 
lhornei, Rolylenchus robuslus. species (guild PP2) Ditylenchus dipsaci and ectoparasite Paralylenchus hamalus. 
migratory ectoparasites Merlinius duhius. Helicotylenchus dihyslera, H. mullicinclus formed sometimes numerous 
populations in the root system of rapeseed plants. Plant parasitic species (PP2) without the pathogenic effects such as 
Deladenus aridus, Filenchus filifhrmis. Aglenchus agricola. A. hriophilus, Tylenchus davainei. Dilylenchus 
mice/iophagu.1· are usually numerous in the rhizosphere of plants. 

The species from the genus Pratylenchus are more dangerous for agricultura( annual plants like the oilseed 
rape (Brassica napu.1· L.) as they are mobile endoparasites mostly Iiving in roots; sometimes they are found in above­
ground parts like stems. They may multiply to very large numbers ( 1 O - 35 x 1 O' specimens per 1 O g of roots) after 
penetrating the root. AII stages from the J2 may enter and live in the soil for some time and attack a new host root. 
Usually, they infected roots are dark red or brown, caused by the necrosis of the invaded cells and invasion of 
secondary pathogens like fungi or bacteria. Severa( '"sickness symptoms'', slowly expanding patches with poor growth 
plants and yellowing, are due to Pralylenchus species (NICKLE, 1991 ). 

Also, in the rhizosphere ofthe oilseed rape, the species were numerous, Ditylenchus dipsaci as obligatory plant 
parasitic nematode which feeds on the tissues of higher plants and has an extensive intraspecific variation (many 
biologica! races) in host range. Some species of nematodes from the genera Helicolylenchus, Rolylenchus 
(Hoplolaiminae) are obligatory plant parasites, associated with plant roots. 

Often infestation predisposes the plants to other diseases or it opens up opportunities for the spreading of 
fungal (by Aphelenchoidea) and bacterial (by Panagrolaimoidea, Cephaloboidea) decomposition (NICKLE, 1991 ). 

The most important nematode as worldwide pathogen of agriculture is the cyst nematode from the genus 
Helerodera. In the Republic of Moldova, Helerodera schahlii is the most marked. The typical symptoms are the outer 
yellow leaves and finally death, the shortened and defonned roots with the presence of the pinhead-sized white females 
and brown cysts. The typical field symptoms of the nematode infestations are small patches of poorly growing plants 
and yield; losses may be higher than 50% (BERNARD & MONTGOMI'RY-DEE, 1993). At the present study we did not find 
the cyst nematode Helerodera schahlii in the rapeseed plantations; however, in case of using this culture in crop 
rotation together with sugar beet it may bea risk of appearance ofthis pathogenic nematode. 

Mostly, the assemblages of the bacterivorous nematodes were not very diverse by species, but their 
populations were numerous. However, in rapeseed fields from Causeni and Orhei, the bacterivores (Ba2) such as the 
Eucephalohus elongales. Helerocephalohus leres, Acrobeloides buelschlii were numerous by species and their 
densities. The Bacterivores (Ba 1 ), present only by genera Mesorhahdilis and Panagrolaimus, were not often found in 
the rapeseed fields; however, their populations could be numerous. In comparison with different trophic groups, the 
bacterivores were 15-30% among ali the trophic groups; the species from the genera Cephalohus, Eucephalohus, 
Helerocephalohus and Acroheloides were the most numerous. In the rapeseed fields, the fungivorous nematodes (8 -
15%) were present by species from the genera AphelenchUI·, Aphelenchoides, Paraphelenchus. However, the most 
common species (Fu2) were Aphelenchus avenae and Aphelenchoides parielinus. 
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Table 1. Spccilic biodiversity and the trophic spectrum of communities of the free-living and parasitic phytonematodes in the Brassica 
napus crop rrom di!Terent administrative regions of the Republic of Moldova. 1 Tabel 1. Diversitatea specifică şi spectrultrolic al 

comunită(ilor de litoncmatodc parazite şi libere la cultura rapi(ei de toamnă (Brassica napus) în diferite zone ale Republicii Moldova. 

Rapeseed fields of administratin re2ions of R. Moldon 
Species of nematodes Guild North Centre South and South-Easl 

Don Dr lai Orh Cr Cimis Cani Caus 
pp 
/Je/adenus aridus PP2 + + - + - - - + 
Filenchus (iliformis PP2 + + - + - + + -
A~lenchus a~rico/a PP2 + + + + + - + + 
A. briophilus PP2 - - - - + - + -
1i'lenchus dawinei PP2 + + + + + + - + 
1/e/icotr/enchus dihrstera PP2 - + + - + + + + 
/1. multicinctus PP2 + + - + + + - + 
/Jitrlenchus dipsaci PP3 - - + + + - + -
IJ. miceliophagus PP2 + + + - + - + -
.1/er/inius dubius PP2 + + + + - + + + 
Pratrlenchus penetrans PP3 + - + - - + + -
P. pratensis PP3 + + - + + - - + 
P. thornei PP3 - + - + - - - -
Rotr/enchus robustu.1· PP3 + + - - + + + + 
Xothotrlendws acris PP2 + - + - - - - + 
Paratrlenchus hamatus PP2 - + + + - + + -
l.ongidorella parva PP2 + - - + + - + + 
1-'u 
Aphe/enchus avenae Fu2 + + - + + + + + 
.·lphe/enchoides_parietinus Fu2 + - + - + + + -
!1. subtenuis Fu2 + + - - - + - + 
A. composticola Fu2 - + + - - - - -
Paraphelenchus trifici Fu2 - + + - - + + + 
P. ambliurus Fu2 + - + + + - - -
Om-Ca 
.·lporcelaimus regius Om5 - + + - + - - + 
.·1. obtusicaudatus Om5 + - + + + - + + 
Eudo11'laimus bruneffi Om4 - + - - + - - + 
Mesodon'/aimus arvensis Om4 + + + - - + + -
M. merli Om4 - - - + + - + -
Ecumenicus monohi'Stera Om4 + - - + - + -
Pun~etus marie/ani Om4 - - + - - + + 
Clarcus papil/atus Ca5 - - - + + - -
Mvlonchulus bracln•w·is Ca4 - - + - - - -
Ba 
.llesorhabditis sw,ni(iera Bal - - - - - + + 
Cephalobus mucmnatus Ba2 - - + - + + -
C. thermophilu.1· Ba2 + - + - + + -
Eucephalobus e/ongatus Ba2 + + - - - + + 
!letemcephalobus teres Ba2 - + - + - + + 
Acrobeloides buetschlii Ba2 - + + - + - -
Stegelletina insubricu.1· Ba2 - - - - + - -
Chi/op/acus srmmetricus Ba2 + - - + - + -
Panagrolaimus rigius Bal - + + - - - -
IJ'i/sonema agrarum Ba2 + - - - + + + 

Table 2. Number of spccies of nematodes and their abundance. trophic groups (ratio %) and ecologica! indexes in rapeseed fields 
from di ITerent administrative regions of Republic Moldova. 1 Tabel 2. Efectivul numeric al specii lor de fitonematode. 

spectrultrolic (rata%) şi indicele ecologic la cultura rapi(ei de toamnă în diverse zone ale Republicii Moldova. 

Trophic ~roups and ecologica! indexes 
Rapeseed fields of administralin re2ions R. Moldo\'H 

Don Dr lai Cr Orh Cau Cani 
Tronhic grou11s (%): 
Plan! parasitcs ( PP) 58 47 37 42 48 40 44 
Bactcrivorcs (Ba) 17 26 24 27 23 30 15 
Fungivorcs (Fu) 14 13 15 8 8 10 14 
Omnivorc-carnivorcs (Om-Ca) Il 14 24 23 21 20 27 
Total(%) 100 100 100 100 100 100 100 
Maturity index (MI) 2.67 2.65 2.55 3.02 2.2 2.47 2.33 
Ratio indexes PPI/Ml 0.8 0.86 0.84 0.63 0.95 1.1 0.68 
Number of species 21 28 24 20 21 23 16 
Averagc number of ind./100 g soi! 1180 1350 1250 850 998 1250 730 

The trophic group of carnivores (Il - 27%) is present by Clarcus papillatus (Ca5) and Mylonchulus hrachyuris 
(Ca4) which were found only in the rapeseed plantation of the central administrative region. The omnivores were 
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present by species (Om4, Om5) rrom families Aporcelaimidae, Quidsinematidae and D01y laimidae. The diversity and 
the number ofthe omnivorous and carnivorous species depend on the soil structure and their humidity. 

The Maturity index (MI) varied between 2.2 and 3.02; the rate is higher than 2.0 because the cp l taxa is 
represented by few species, Mesorhabditis sign{fiera and Panagrolaimus rigius, with no numerous populations. Most 
nematode communities of the rapeseed consist of plant parasitic nematodes with cp 2 and 3, also, the bacterivores cp2 
and fungivores cp 2. The omnivorous Nematodes with cp 4, cp5 and the carnivores with cp 4, cp5 were present in the 
ali studied fields. The M 1 value is low in the situation when cp 1 taxa ha ve a high proportion of species and decreasing 
number of cp 3-5 taxa. The Ratio PPIIMI (Piant Parasitic Index and the Maturity Index) is between 0.63 - 1.1. A value 
of Ratio PPI/MI less than 0.9 means plants make optimal use of natural sources, a value of 0.9 - 1.2 - s light nutrient 
disturbance (BONG ERS, 1999; FERRJ S el al. , 2001 ). Plant parasitic nematodes are potentially more responsive to host 
plants than to soil amendment and crop species may have influenced the nematode community structure more than 
management practices (N EHER, 2001 ). 

D Omnivores-carnivores 
(Om-Ca) D Fungivores 

(Fu) 
Bacterivores 
(Ba) 

DOm-Ca 

DFu 

Plant parasites 
(PP) 

Figure 1. The variation of percentages of the trophic groups of nematode communities from different administrative 
reg ions ofthe Republic of Moldova. / Figura 1. Variaţia procentajelor grupe lor trofice a le comunităţilor 

de nematode în diferite zone ale Republicii Moldova. 

CONCLUSIONS 

The species and trophic composition of nematode communities of rapeseed (Brassica napus /. v. oleracea) 
were studied in eight administrative regions in the Republic of Moldova during 2009 - 201 O. During the studied years, 
the conditions for growing of rapeseed were favourable, namely enough precipitations and sunny days. According to the 
taxonomie identifications, forty two species of rree-living and plant parasitic nematodes with density 730 - 1,350 
ind ./1 00 g soil were revealed in rapeseed fields. Thus, there were identified 20 - 24 species of nematodes with density 
850 - 1,250 ind./100 g soil in rapeseed plantations in central administrative regions, 16 - 23 species with density 
730 - 1,250 ind./ 1 00 g soil in south regions and 21 - 28 species with density 1, 180 - 1,350 ind./ 1 00 g soil in north 
regions. The plant parasitic species were predominant (37 - 58%) followed by bacterivores ( 15 - 30%), omnivore­
carnivores (Il - 27%) and fungivores (8 -1 5%). Among the plant parasitic species with pathogenic effects we mention 
the following species: endoparasites: Pratylenchus pratensis, P. penetrans , P. thornei, Ditylenchus dipsaci, migratory 
ectoparasites: Rotylenchus robustus, Helicotylenchus dihystera, H. multicinctus and sedentary ectoparasites: 
Paratylenchus hamatus. Mostly, bacterivores were represented by species from the families: Cephalobidae, 
Panagrolaimidae, fungivores rrom the families: Aphelenchidae, Aphelenchoididae. Maturity index values varied rrom 
2.2 to 3.02, due to the predominance of cp2 bacterivores, fungivores, plant parasites and partly cp 4, 5 omnivores -
carnivores. The development of lateral roots of the rapeseed and the volume of root hairs contribute to increasing the 
trophic and species diversity of plant parasitic nematodes. The species diversity of nematode communities of rapeseed 
depends on agriculture management and microclimate (humidity, temperature, soil type and topography). 
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CONTRIBUTIONS TO THE KNOWLEDGE OF THE SPIDER FAUNA FROM 
THE NATIONAL PARK BUl LA V ÂNTURARIŢ A, COUNTY VÂLCEA (ROMANIA) 

LOTREAN Nicolae 

Abstract. The article presents the results of the n:scarch carried out on the spider fauna of the National l'ark Buila Vânturari\a. 
County Vâlcea. du ring /\prii-Octoher 2011. There wcre identiticd 84 spccies of spidcr helonging to 17 l~unilies. of which only lour 
species can he eonsidered relatively rare lor the Romanian l~mna. The l11milies Lycosidae. as numher of specimens and Linyphiidae. 
as numher of species and genera. wcre thc dominant families. Therc arc presentcd data on: sex ratio. the hiogeographical fcaturcs of 
the spider fauna and grouping ofthe invcstigated hahitats depcnding on thc species identilied. 

Keywords: spiders. fauna. National Park Buila Vânturari\a. sex ratio. similarity. zoogeographical distrihution. 

Rezumat. Contribuţii la cunoaşterea faunei de aranee din Parcul Naţional Buila Vânturariţa, judeţul Vâlcea 
(România). Articolul prezintă rezultatele cercetărilor întreprinse asupra faunei de aranee din Parcul Na\ional Buila Vânturarita. 
jude\ul Vâlcea. în perioada aprilie-oetomhrie 2011. /\u lost identificate 84 de specii de arance încadrate în 17 familii. dintre care doar 
patru specii pot li considerate relative rare pentru fauna României. Familiile Lycosidae. ca număr de exemplare şi Linyphiidae. ca 
număr de specii şi genuri. au li.)st familiile dominante. Sunt prezentate date cu privire la: raportul numeric al sexelor. caracteristicile 
hiogcograliee ale faunei de aranec şi gruparea hahitatclor investigate în func1ic de speciile idcntilicate. 

Cuvinte cheie: arance. faună. Parcul Na\ional Huila Vânturari\a. raportul sexelor. similaritate. distrihu\ie zoogeografică. 

INTRODUCTION 

Until the achievement ofthe present the study, which renders data collected in the field, in the literature, there were 
no data on the spider fauna rrom the National Park Buila Vânturariţa. There could have been made some extrapolations, 
related to the spider species present in the park area, starting rrom the data on the spider fauna rrom adjacent areas. 

Cleopatra Sterghiu counts 69 species of spider from 18 families, collected rrom severa! types of habitats 
located in Cozia Massif (STERGIHU, 1993). Of these, 26 species were identified in the National Park Buila Vânturariţa, 
as well. Ali Cleopatra Sterghiu mentions the species Clubiona terrestris Wr:STRJN(i 1851 and Lioc:ranum rupicola 
(W AI.CKENAER 1830) as being collected at 5-1 O km upstream of Căciulata-Vâlcea (STERGilllJ, 1985). 

1. E. Fhun and Flori ana Niculescu-Burlacu cites severa! species of the family Lycosidae, collected in Vâlcea 
County, rrom habitats located relatively close to the National Park Buila Vânturariţia: Pardosa hortensis (TIIORFLI. 
1872) collected from Băile Govora, Arctosa cinerea (FABRICIUS 1777) collected rrom the Brezoi-Cornetu, Lycosa 
radia/a (LATREII.I.E 1817) collected from Racoviţa, Cozia, Teiuş and Pira/a knorii (SCOPOLI 1763) collected rrom 
Vaideeni (FilUN & NICUI.J:SCU-BURI.AC!J, 1971 ). 

In the fauna fascicle dedicated to the family Salticidae, 1. E. Fhun and V. F. Gherasim (FlllJN & GHERASIM, 1995) 
mentions two species, collected rrom areas relatively close to National Park Buila Vânturariţa: Phelgra fasciata (HAHN 
1826) and He/iophanus cupreus (WAI.CKENA!'R 1802) collected on the Olt Valley, at Cornetu. These were, in the year 
20 Il, the available data on the spider fauna of an area large enough that included the National Park Buila Vânturariţa, very 
vague infonnation, which practically represented the starting point in studying the park area, in terms ofthe spider fauna. 

MATERIAL AND METHODS 

Buila-Vânturariţa Massif is located in central-northern part of Vâlcea County and makes part of Căpăţânii 
Mountains (Fig. 1 ). It is a calcareous massif that extends from west of Bistriţa Gorge and up to the east of the Olăneşti 
Gorge. The ridge ofthe massifhas a linear spatial extension, on SW-NE direction, with a length ofabout 14 km and a 
width between 0.5 and 2.5 km. The altitude varies between 1,885 m (the peak Vânturariţa Mare) and 550 m (at the 
output the Bistriţa River from gorges). The climate varies on vertical, due to the relief altitude. The beech tloor is 
characterized by precipitat ion between 600 and 900 mm/year, peaking even 1,000 mm/year, humidity between 68% and 
70% and annual average temperatures between 6°C and 9°C. The spruce belt is characterized by rainfall ranging 
between 700 and 900 mm/year, humidity between 67% and 70%, annual average temperatures between 2°C and 5°C 
and predominant winds from NW-SE. The top of the mountain is characterized by precipitation higher than 900 
mm/year and annual average temperatures between 1 ne and 2°C. It was recorded a relatively large difference between 
the climate of slopes with southeastern exposure and those with northwestern exposure. In the first case, we have a mild 
climate, due to strong insolation and storage ofheat by limestone and the intluence ofthe mild climate of Oltenia. 

The material was collected during Aprii-October 20 Il, in four types of habitats ( 1 O collection stations): forest 
(beech, mixed, coniferous), riparian, meadow and bog, located on both sides of the mountain: riverside coppice (RC), 
river Prislop; riparian 1 (R 1 ). creek Izvorul Larg; mixed forest, beech and spruce (MF 1 ), creek lzvoru 1 Larg; riparian 2 
(R2), the hut Cheia; beech forest (B), the hut Cheia; mixed forest, beech and spruce (MF2); bog (Bog); spruce forest 
(S); mountain meadow (MM); gorges ofthe Cheia River (CH). 

48 



LOTREAN Nicolae 

Figure 1. Locating the 10 collection stations in the National Park Buila Vanturariţa: 1- ri verside coppice (RC), creek 
Pri slop; 2 - riparian 1 (R 1 ), creek Izvorul Larg; 3 - mi xed forest, beech and spruce (MF 1 ), creek Izvorul Larg; 4- riparian 2 (R2), the 

hut Cheia; 5 - beech fore st (B), the hut Cheia; 6 - mixed forest , beech and spruce (MF2): 7 - bog (Bog); 8- spruce forest (S); 9-
mountain meadow (MM); 10- gorges of the Cheia River (C I-I ). 1 Figura 1. Localizarea celor 10 staţii de colectare din Parcul Naţional 
Buila Vânturariţa : 1- zăvoi (RC), pârâul Pri slop; 2- riparian 1 (RI), pârâul Izvorul Larg; 3- pădure de amestec, fag ş i molid (MF I), 

pârâul Izvorul Larg; 4- riparian 2 (R2), cabana Cheia; 5 -pădure de fag (B), cabana Cheia; 6 - pădure de amestec, fag ş i molid 
(MF2); 7 - mlaştină (Bog); 8- pădure de molid (S); 9- paj i şte montană (MM); 10- Chei le Che ii (C I-I ). 

To capture spiders from different habitat types, there were used the following collection techniques : pitfall 
traps (Barber traps) used to collect invertebrates with high activity at ground level ; in each collection station we placed 
fi ve traps, arranged in line, to a distance of fi ve meters apart; the traps have worked in the field 184 days; the sampling 
have been made in average to 46 days; manual collection, director with tweezers from the substrate: under logs, on and 
under the bark oftrees, on plants, etc. ; sweeping with an entomological net for herbaceous and shrub layer species. 

The biolog ica! material collected by the pitfall traps represented 96.32% of ali captured individuals and 76.2% 
of ali identified species; the other two collection methods have played a secondary role, being used in areas where it 
was too difficult to use traps (gorges of Cheia River) or to complete the fauna! data from some habitats. Manual 
collection and sweeping were made in summer, in August (August 3-4, 20 Il), in the gorges ofthe Cheia River, riparian 
(R2) and mixed forest (MF2). 

RESUL TS AND DISCUSSIONS 

There were collected 1 ,819 specimens, of whom 1 ,804 specimens were determined until species level ; the remaining 
15 specimens were identified until genus or family, due to the inability to establish exactly the species for juvenile specimens. 

Of the 1,804 specimens identified to species level : 1,021 were ma les, 644 females and 139 immature 
specimens. In tem1s of systematics, the material was classified in: 17 families, 57 genera and 84 species. The fu li list of 
the spider species collected in the National Park Buila Vânturariţa , with data on the number of males, females , 
immature and juveniles collected from each stationary, is presented in table 1. 

From the fauna point of view, spider species collected from the National Park Buila Vânturariţa are generally 
common species, not cited in any of the categories: species of community interest, IUCN species, endemic species and 
species mentioned in the Annex OUG 57/2007 or species present on red lists in Romania . However, we want to draw 
attention on some species of spider we can consider relatively rare for the Romanian fauna : 
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Rohertus .o;coticus JACKSON 1914 rrom the family Theridiidae, is a relatively rare species, that prefers wet areas 
rrom the coniferous forests (pine, spruce) and the wetlands, with peat, at ground level, in the moss and plant debris, in 
open, partially shaded or shaded areas. On altitude, the species can be found rrom 300 m to over 1 ,300 m altitude. Adults 
are active rrom May to September. In Slovakia it is considered an endangered species, vulnerable in North Rhine and 
Westphalia (Gennany), in Austria near-threatened and in Belgium, it belongs to the category of rare species. 

Evamia merens O. P. CAMBRIDGE 1900, rrom the family Linyphiidae, is a relatively rare species found in 
forests, with moderate humidity, in open or partially shaded places, between 600 m and 1,400 m altitude. It is active at 
the ground level, under rocks, logs, rarely found in the litter, but and in the galleries of some species of ants: Lasius 
niger (LINNAElJS 1758), L. fu/iginosus (LATRULLE 1798), Formica fusca LINNAEUS 1758, F. sanguinea LATRUI.I.Ic 
1798. Adults are present ali year. It is an endangered species in Poland and vulnerable in Slovakia. 

Pe/ecop!iis e/ongate (WIDI:R 1834), from the family Linyphiidae. It is a relatively rare species, found in 
coniferous forests, at altitudes between 300 m and 1,000 m, in the litter, more rarely on rocks, in moss or shrub 
branches, near the ground. It prefers wetlands, partly shaded, semi-open or open. Adults are found rrom June to 
December. It is considered an endangered species in Gennany and rare in England. 

Wa/ckenaeria mitrata (MENGL 1868), rrom the family Linyphiidae. It is a relatively rare species, present in 
different types of forests, with moderate humidity, in the litter and moss, at altitudes between 200 and 800 m. It prefers 
shady places. Adults are present rrom March until June/July, according to altitude. The species is considered threatened 
in Belgium and vulnerable in Poland. 

Table 1. List ofspidcr spccies identified in thc National Park Buila Vânturarita. 
Tabel 1. Lista speciilor de aranec idcntilicatc în Parcul Naţional Buila Vânturariţa. 

Stationary 
No. Taxon .. 

RC Rl '\1FI R2 B MF2 Bog s 1\1!\1 cu 
Fam. DYSDERIDAE : , 

1 Dysdera crocata C. L. KOCH 1838 
13?.12~. 

5'(.4im 6Y 15C) 4:.: 50% 
Iim. 

2 Harpactea rubicu11da (C. L. KOCH 1838) 1 c; ly IC 2':' 40% 

3 Harpactea saeva ( HERMAN 1879) 1 ,r. 1 () 10% 

Dysdera sp. lj 

Harpactea sp. lj 

Fam. THERIDIIDAE 

4 Asage11a phalerata (PA:--IZER 1801) J:P 10% 

5 Robertus scoticu.~ JACKSON 1914 1 } ,, 10% 

Fam. LINYPHIIDAE 

6 Batlryplralltes 11igri11us (WESTRING 1851) 
15c~. 

2:1'. 1 1? 20% 
6 

7 Celltromerus cavemarum (L. K<X'fi 1872) 1:~ 10% 

8 
Cmtromerus pabulator (0. P. 1 (~.'\ 10% 
CA~IBRIDGE 1875) 

9 Ce11tromems sellarius (SIMON 1884) 2',: 3:P. 21( 2:P 30% 

10 Celltromeru~· silvicola (KL'LCZYNSKI 1887) le~. L 14c~. 3', ]() 30% 

Il Ce11tromerus sylvaticu.~ (BLACKWALL 1841) ]" y 1 ,r. 1 1( 20:~. 1 y IY 40% 

12 Cerati11ella brevipes (WESTRING 1851) 1 ,J 10% 

13 Dicymbium tibiale (BI.ACKWAI.I. 1836) 9c'. 5:.: 1" '( 1 ,r. 1 '( 30% 

14 
Diploceplraltu latifrOit.~ (0. P. 

5c". 1 y 13!. 49. 
4:f.h 7:r. 2'r 40% 

CAMBRIDGE 1863) 2im 

15 Diplostyla co11color (WIDER 1834) 
16c~. 

1', JcP. 1 '1 
1 ,P 40% 

3y, 4im 

16 Drapetisca socialis (SLI!\:DEVALI. 1833) 2:} 10% 

17 Eva11sia mere11s O. P. CA~1BRIDGI' 1900 1:1' 10% 

18 Go11atium rubellum (BI.ACKWAI.l 1841) ]:':' ]",· 11.; 30% 

19 
Gollgylidiellum latebricola (0. P. J ,P 15c~ 20% 
CAMBRIDGE 1871) 

20 
Leptlrypltalltes mimrtus (BI.ACKWAI.I. 

3 1'. 1 () 10% 
1833) 

21 Li11yphia horte11sis St.:NDEVALI. 1830 13'. 1 y 10% 

22 
Megalepthyphalltes 11ebulosus 
(SUNDEVALL 1830) 

2 "c 10% 

23 Micrargus apertus(O. P. C\MBRIIXiE 1871) 22 le' 20% 
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Stationa!")' 
!\o. Taxon ... 

RC Rl MFI R2 B '\11-'2 Bo~ s MM CH 

24 Muglliplra111es muglli (FICKERT 1875) 4cf 10% 

25 Nerifme emplra11a (W.·\LCKJ-:'\AJ:R 1841) 
2c!. 2~. 

19 '''· 3 :,o. J0 4c;. F IS: 60% 
Iim 13im 

26 Neril!lle pellala WIDER 1834 1 c~~- 2 ·Y' 10% 

27 Oedolllorax agreslis ( BLACK w ALL 1853) k'.E' 10% 

28 
Pallidupllalltes pallidus (0. P. 

3·" 8·P. 1"' 2c:. Y 1 (~ 1<' 2c:. 1 ·, J ,P 70% 
CAMBRIDGE 1871 ) 

29 Pelecopsis elo11ga1e ( WJDER 1834) 2" C: 10% 

30 Pelecopsis radicicola ( L. KOCH 1872) Jf 10% 

31 Te11uipllalltes alacris (HL\CKWALL 1853) 
6c~. 6',. 1 ,;_ 1 c; 20% 

4im 

4·}. 12:,. 2c:. v·. 6:". 12:". 
32 Te11uiplra11te.~ 1e11ebricola ( WIDFR 1834) ,, 

2im 29 Il~-
10';. 4c~~- 9; 1·~. 2'! 12 1. 80% 
3im 3im 

33 
Tl!lluipllalltes 1e11uis (BLACKWALL I·"· 10% 
1852) 6:; 

34 Tiso vaga11s (HLACK\L\LL 1834) 
52c". 

10% 
39', 

35 Walcke11aeria a111ica (WIDER 1834) 1 j' 10% 

36 
Walcke11aeria alrolibialis (0. P. te 10% 
CAMBRIDGE 1878) 

37 Walcke11aeria milrala (ME"GE 1868) 2c:' 10% 

38 Walcke11aeria vigilax (BLACK\\ALL 1853) 2·". 1 '? ),"' 20% 

Fam. TETRAGNATHIDAE 

39 Padryg11all/a degeeri St.'\DEVALL 1830 1 ,t te<'. 29. 
20% 

2lim 

40 Paclryg11allla lisleri St':\DEVALL 1830 
JO,~. 

10% 
13'r 

41 Tetragllalhaexll!llsa(Ll'\'\AITS 1758) 3 4~ 20% 

Fam. ARANEIDAE 

42 Ara11eus diademalus CLERCK 1758 JC?. le 10% 

43 Ara11iella cucurbililra (CLERCK 1757) 1 ·; 10% 

44 Ma11gora aca(Jplla ( WALCKENAER 1802) 
1 <ţ. 

10% 
2im 

45 Zygiella x-rwlala (CLERCK 1757) 
4') 

10% 
Iim 

Fam. LYCOSIDAE 

46 Alopecosa aculeala (CLERCK 1757) 1? 10% 

47 Alopecosa cu11ea1a (CLERCK 1757) "' 10% 

48 Alopecosa trabalis (CLERCK 1757) 7cf.2'-? 10% 

49 Au/o11ia albi ma/la ( WALCKI:'\AER 1805) 3', 10% 

50 Pardosa alacri.qC. L. KOCH 1833) J .P 1 c)'. 1 :,C 1?.39 30% 

51 Pardosa amelltala (CLERCK 1757) 4r:". 1 s ''"· 2'?. Id'. 29 30% 
Iim 

52 Pardosa morosa (L. KOCH 1870) IS 10% 

109?, 

53 Pardosapaluslris (Ll'\'\AEl'S 1758) 
165CC. 

10% 
38im. 
87c 

54 Pardosa riparia (C. L. KOCH 1833) 2(. 7Y 10% 

55 Pardosa salluaria (L. KocH 1870) 3c~. 1 'i 10% 

Pardosa sp. 3j 

89(. 

56 Piralula lrygropllila (THORELL 1872) 
67',. 

10% 
14im. 

le 

57 Troclwsa lerricola THORELl 1856 
22ct. V. 

20% 
7'r JQ 

Fam. ZORIDAE 

58 Zora spi11ima11a (St;"DEVALL 1833) 1 c". 
10% 

1 
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Stationa11· 
No. Taxon F 

RC Rl MFI R2 8 I\1F2 Bog s 1\11\1 cu 
Fam. AGF.I,ENIDAE 

14--''. 
5(. 

92. 35,)'. 
72)'. 

59 Coe/otes terrestris ( WIDER 1834) 2, 
Iim '. IQ 4Cf 

T,'. 2·~ 70% 
2im 4im 

60 Hi.~topona torpida (C. L. KOCII 1837) 2'; lcP ~2 30% 

6 lnermocoelotes inermis ( L. KocH 1855) 
IM. l(~::jim 12:1 ·~~ ·;~ 112 Iim 70% 
h 

62 Maltlwnica ferruginea ( PA~ZER 1804) 1·'' 10% 

63 Malth01rica silvestris ( L. KOCH 1872) ~(~ 10% 

Coelotes sp. · lnermocoelotes sp. 3j lj lj lj 

Fam. CY.UF.IDAF. 11 

IY::. 1 Oc~·. 7c''. 
16?'. 18c~ 5(7. 4c~. 

64 Cybaeu.~ angustiarum L. KoCH 1868 5C( 7?. 4im 
ly 

Iim 
6C 8~'. IC? 3C,. 80% 
Iim 2im 

1 Fam. HAHNU))~E. 

65 Cryplweca si/vico/a (C. L. KocH 1834) le" 26 ~~- 30% 

Fam. UILil'J'II DAE i 

66 Cicurina cicur (FABRICiliS 1793) 2cf 3:f 4c~. 3C( ~ct 15c 50% 

Fam. AMA fRORIIDAF. 

67 Cal/obius daustrarius (fiAHN 1833) 32. 1 c; 310'. ;~, ·.%· ~: 5cP 3rf 70% 
2'!-

Amaurohius sp. lj 

Fam . .IOC'IUNIOAF. 
Il(: 

68 Apostenusfuscus WrsrRI~G 1851 13(;. 10% 
3im 

1 Fam. 1'1.1 ,ar. 

169 C/ubiona comta C. L. KocH 1839 ICf 
V. 

20% 
1 

70 C/rrbi011a cortica/is ( WALCKEN.·\ER 1802) ly 10% 

71 C/ubi011a redusa 0. 1'. CAMBRIDGE 1863 L 10% 

Fam.c~.,oq~JDAF. 

72 Drassyl/u.~ /utetianu.~ (L. KocH 1866) 2:T 10% 

73 Drassyllrrs pusil/us (C. L. KocH 1833) J:f ţ:· 20% 

4cf. 
74 Haplodra.uus signifer (C. L. Kocl! 1839) 5',. 10% 

2im 

75 Haplodra.mrs si/vestri.~ (BL\CKWAU. 1833) 4Cf 10% 

76 Ze/ote.~ /atreil/e (SIMO~ 1878) Jl 1 ·'. 20% 
1 

IFam. ,F. 

77 Ozyptila atomaria ( !'Al'ZER 1801 ) ·r 10% 

78 Ozyptila claveata (WALCKFNAER 1837) Jcf 10% 

79 XystiCIIs audax (SCliRANK 1803) ~cf JcP 20% 

80 Xysticrrs erraticus (BLACKWALL 1834) ~~- 10% 

:J Xysticrrs kochi THORELL 1872 ~t. 10% 

.\)·sticus sp. 3j 

Fam. SALTICIDAE 1 

82 Evarchafalcata (CLERCK 1757) 1·' J ,P 20% 

!3 Heliophanus aeneus (HAHN 1832) ~.~· 10% 

84 
'IJ'.~ erratica (WALCHNAER 

ICf 10% 
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Stationary 
No. Taxon F 

RC Rl MFI R2 B MF2 Bog s Mi\1 CH 

189 128 
119 111 284 144 

485 48 
spe. 157 spe. 154 spe. spe. spe. spe. spe. spe. 

spe. spe. 
Sum (number of specimen, malc, female , 1270', 950', 980', 71 0', 

700', 620', 181 0', 1080'. 
2000', 120', 

immature and juvenile per site) 55 ~, 46~ . 48 ~ , 36 ~, 
43~ . 46~, 88 ~, 27 ~. 

221 ~, 32 ~, 
4im, 16im 4im,4j 19im, 61im, 3im, 

3j 2j 6im 2im, lj 15im 8im, lj 
3j lj 

Lcgend: 0'-male, ~-femal e, im-immature (from the appearance ofthe primary genitalia to the stage in which genitals are almost fully developed, but 
non-functional , last moult; j - juvenile (a fter leaving the cocoon from the appearance of primary genital ia ; c- cocoon); sp. - species; spe. - specimens; 
F- frequency calculated by the number of sites where the species was identified . 

For Romania, due to incomplete data, the criterion which was the basis for the classification of the 
aforementioned species as relatively rare is the small number of collected specimens or specimens present in different 
collections and the reduced number of citations in the specialized literature in our country. Thus, we mention four 
works for Robertus scot ieus {FH UN & 0L TEAN, 1970; WEISS & PETRIŞOR, 1999; WEISS & URĂK, 2000; URÂK et al., 
201 O); a work for Evansia merens (WEISS & PETR IŞOR, 1999); four works for Pelecopsis elongate (FHUN & OLTEAN, 
1970; NAE, 2008; WEISS & PETR IŞOR, 1999; WEISS & URĂK, 2000); four citations for Wa/ckenaeria mitra/a (WEISS & 
PETRIŞOR, 1999; LOTREAN, 2008; URĂK, 2008; URĂK et a/. , 20 l 0). 

From the quantitative point of view, most of the collected specimens belonged to the family Lycosidae 
{31.06%), followed by the families : Linyphiidae (27. 10%), Agelenidae (17.04%), and Cybaeidae (6.16%). The rest of 
the spider families had weights less than 5% (Fig. 2). There were large variations from one resort to another; for 
example, in the case offamily Lycosidae the weight of specimens of this family ranged from zero (MF2, S, B, R 1, R2) 
to 59.85% (Bog) or 64.73% (MM). 

The hierarchy changes if we consider the number of genera and species. From this point of view, most genera and 
species belonged to the family Linyphiidae (38.60%, respectively 39.29%), followed by the families: Lycosidae (8.77% for 
genera and 14.29% for species), Agelenidae (7.02% for genera, 5.95% for species), Araneidae (7.02% for genera and 4.76% 
for species), Gnaphosidae (5.26% for genera and 5.95% for species) and Salticidae (5.26%, respectively 3.57%). The rest of 
the spider families had weights below 5%, as well as the number of genera and the number of species (Fig. 3). 

/1 69 

Frun. Dysderidae V~l' 
Frun . Theridiidae 'Z 493 

Frun. Linyphiidae /....----
Frun. Tetragnathidae ~ 

Frun . • .<\.rruieidae ~..' 56 

Frun. Lycosidae v~l" 1 1 

Frun. Zoridae oz'l 1 1 310 
Fam. Agelenidae 

Frun. Cybaeidae ~9 
112 

Frun. Hahniidae ~37 
Frun . Dictynidae ~ 68 

Frun. Amaurobiidae ~ •:n 
Fam . Liocranidae ~ 5 
Frun . Clubionidae ~ •30 

Frun . Gnaphosidae lZ.i ~~ 
Frun. TI10misidae ~~ 

Frun . Salticidae 7 / / / / / / 
o 100 200 300 400 500 600 

No. of r.-pecimens 

Figure 2. Number of specimens collected from each family . 1 Figura 2. Numărul de exemplare colectate din fiecare familie. 

The " frequencies" of the collected species, depending on the number of habitats in which they were found , 
varied between 10% and 80%. 75 species (89.28%), of the 84 identified in the National Park Buila Vânturariţa, had 
frequencies below 50% being identified in a small number of habitats. Most species, 50 species (59.52% of ali species 
collected), were found in one habitat of the 1 O studied, their weight, reported to the number of species from the 
respectively habitat, being higher in: riverside coppice (32.14%), gorges of the Cheia River (57.89%) nd mountain 
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meadow (58.82%). Only four species: Palliduphantes pallidus (0. P. CAMBRIDGE 1871), Coelotes terrestris (WIDER 
1834), lnermocoelotes inermis (L. KOCH 1855) and Callobius claustrarius (HAHN 1833), respectively two species, 
Cybaeus angustiarum L. KOCH 1868 and Tenuiphantes tenebricola (WIDER 1834) had frequencies of70%, respectively 
80%. For the riparian and forest habitats 1 found a decrease of the weight of species with frequency less than 50% and 
an in crease of the weight of species with frequency above 50%, which shows a grouping of these habitats according to 
their structure (their nature) and their neighbourhood. 

~ 
J OGeuera •species ~ Fam. Dysderidae §""' 

Fam. Theridiidae 

Frun . Liuyphiidae = Fruu. Tetngnathidae 

Fruu . Araneidae 

Frun . Lycosidae e 
Frun . Zoridae 

Fan1. Agelenidae e 
Fruu. Cybaeidae § 
Fam. Hahniidae § 

Fan1. Dictynidae 
ă Frun .• .!!,.maurobiidae § 

Frun. Liocranidae ~ 
Fam. Clubionidae 

Fan1 . Gnaphosid.1e 
Jl 

Frun . Thomisidae 

Fan1. Salticidae ./ ./ ./ ./ ./ ./ ./ 

o ~ 10 1~ 20 2~ 30 3~ 

No. of gen"·n nud spedt>S 

Figure 3. Number of genera and species identified for each family. 1 Figura 3. Numărul de genuri şi specii identificate din fiecare familie. 

ln tenns of the sex ratio, in the collected material, 61.32% were ma le and 38.68% were females, the sex ratio being 
approximately 2: 1 in favour of ma les. The sex ratio, for the 50 spider species for which both sexes were collected, in 20 cases, 
it was favourable for males, for 6 species it was favourable to females and for 24 species it was relatively balanced, being very 
close to the theoretical value of 1:1. For the rest ofthe species (34 species), there were collected either males, in most cases, or 
females. lf we consider juvenile individuals, the sex ratio changes very little, the weight of immature and juvenile specimens 
being small, only 8.47% ofthe total collected specimens, ofwhich thejuveniles were less than 1% (Fig. 4). 

Figure 4. The repo11 between : males, females, immature and 
juvenile individuals (M-male, F-female, IM-immature, J­
juveniles). 1 Figura 4. Raportul dintre: masculi, femeie, 
imaturi şi juvenili (M-masculi, F-femele, IM-imaturi, 

J-juvenili). 

In accordance with their current spreading, the 84 species of spider identified in the National Park Buila 
Yânturariţa, were classified into 9 zoogeographical groups (DELTSHEV, 2005). In terms of number of spider species for 
each zoogeographical groups, 1 found the presence of large numbers of Palearctic species, almost half (48.81 %) of the 
identified species belonging to this category. These were followed by : the Holarctic species (16 .67%), European­
Siberian species (13.10%), European species (7 .14%) and European Central-Asian species (5.95%). The rest of the 
zoogeographical elements had weights less than 5% (Fig. 5). 
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Figure. 5. Di stribution of the identitied species on zoogeographical groups (COS- Cosmopolitan, HOL- Holarctic, 
PAL- Palearctic, WPA- Western Pa learctic, EUS - European-Siberian, ECA- European Central-Asian, 

ETU- European-Turanian, EUR- European, EE U- Eastern European). / Figura 5. Distribuţia speciilor identificate pe grupe 
zoogeografice (COS - Cosmopolit, HOL- Holarctic, PAL- Palearctic, WPA- Vest-Palearctic, EUS- European-Siberian, 

ECA- European Centra l-Asiatic, ETU- European-Turanian, EUR- European, EE U - Est European). 

Leaving aside the zoogeographical elements with low discriminating power, the Holarctic and Palearctic 
species, we believe that, the European-Siberian, European-Central Asian, European-Turanian and European 
zoogeographical elements, totalling 29.76%, are those that allow a more accurate location of the spider fauna of the 
National Park Buila Vânturariţa. The European-Central Asian, European-Turanian and European elements are located 
in nemoral belt (mainly in the beech forest) , and the European-Siberian ones in the boreal belt (spruce forest) . They 
indicate the appurtenance to Dacian province, the most extensive zoogeographical unit in Romania, including 
mountainous and hilly areas (DR UGESCU, 1994). 

For grouping the habitats, according to the spider fauna, 1 used the Jaccard index, based on the 
presence/absence ofthe species (Fig. 6). 

Jaccard Cluster Analysis (Single Link) 

--

.... 14 
y 

O, % Similarity 50, 

PA 

CH 

s 
MFl 

MF2 
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R2 

Rl 

BOG 

RC 

100 

Figure 6. The similarity of studied habitats according to the composition of spider fauna. 1 Figura 6. Similaritatea 
habitatelor studiate în funcţie de compoziţia faunei de aranee. 

From this viewpoint the mountain meadow clearly detaches from the other investigated habitats, due to 
particular conditions from thi s habitat (the similarity is only 12.50%); stationary Cheile Cheii , in terms of specific 
composition of spider fauna, represents a special habitat, which had a similarity of only 20.00% with other habitats; 
compared with the mountain meadow, greater similarity with the rest of habitats, was induced by the presence of 
patches of trees and shrubs; bog and riverside coppice, two wetlands, clearly differs from the forest ecosystems 
(similarity with these is only 26.30%) and from this group, it emerges the coniferous forest, which shows a low 
similarity (30.36%) with the other forest ecosystems, being more darker, more uniform, as a monoculture, with a small 
number of microhabitats. 

It is observed the existence of a group ofhabitats (box with solid line) with higher similarity (over 46.87% and 
54.67% ); the cluster corresponds to the spatial groups of those three collection stations, their order in the field , starting 
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from Cheia hut being: R2 --> B --> MF2. Even if it is part of the cluster which groups deciduous and mixed forests (box 
with dashed), the habitat MF 1 shows a similarity of only 42.14% with the previous group. 

The explanation might be that this habitat is represented by a mixed, young forest, probably the result of natural 
regeneration, located on a slope with southem exposition that means it is wanner, drier and brighter compared to the other 
forest habitats. which is reflected in the structure of the spider fauna as well. A relatively close similarity (43.48%) was 
calculated for the stationary R 1, located in a mixed forest with a higher percentage of coniferous, wetter and colder compared 
toMFI. 

CONCLUSIONS 

This is the first study ofthe spider fauna ofthe National Park Buila Yânturariţa; the study led to the identification 
of 84 species of spider, grouped in 57 genera and 17 families. Ali species are at the first citation for this area. 

From the point ofview of fauna only four species: Rohertus scoticus, Evansia merens, Pelecopsis elongata and 
Walckenaeria mitra/acan be considered relatively rare for the Romanian fauna. 

From the point of view of number of species per dominant families we mention Linyphiidae (39.29%) and 
Lycosidae (14.29%). In terms of number of individuals, the hierarchy is reversed ascertaining the numerica! dominance 
ofthe species from the family Lycosidae (31.06%), followed by family Linyphiidae (27.1 0%). 

The frequency the spider species, calculated according to the number of habitats in which they were identified, 
showed that the spider fauna from the National Park Buila Yânturariţa includes a large number of species that ha ve a low 
continuity in the investigated area, their share being higher in isolated habitats, characterized by a relatively small surface. 

The analysis of data on sex ratio showed that it is not balanced, most of the times being in favour of ma les; 
overall ratio is to 2:1 in favour of ma les. Out of the 50 spider species for which there were collected both sexes, in 20 
cases, it was favourable for males, for 6 species for females and for 24 species, it was relatively balanced. 

Grouping species of spiders according to their distribution area showed the net dominance of widely spread 
elements, Palearctic and Holarctic species, which totalized nearly 66% of the identified species. In tenns of 
zoogeographical structure ofthe spider fauna, it is confinned the affiliation ofthe investigated area at the Palearctic region, 
European-Siberian subregion, Central European over-province, Dacian province, with a little Turanian influence. 

The values of Jaccard similarity index, less than 55%, reflect a relatively low similarity of the studied habitats 
through the spider fauna, which indicates a high heterogeneity ofthe studied area. 
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THE SPATIAL STRUCTURE OF ORTHOPTERAN COMMUNITIES FROM THE 
SCIENTIFIC RESERVE "CODRII" FROM THE REPUBLIC OF MOLDOVA 

ST AHI Nadejda, DERJANSCHI Valeriu 

Abstract. The present 11ork is designed to study diversity and abundance of Orthoptera in the Scientitic Reserve ··codrii"" rrom the 
Republic of Moldova. During this study. a total of 48 species belonging to eight families were collected. There were identilied the 
following lamilies: Bradyporidae. Conoccphalidae. Mcconcmatidac. Phaneroptcridae. Tcttigoniidac. Ciryllidac. (iryllotalpinac. 
Tctrigidae and Acrididae. Acridoidca 11as thc most abundant family lound in this study arca with 24 spccics. 

Keywords: Orthoptera. launa. life lorm. scientitic rcscrvc ··codrii··. 

Rezumat. Structura spaţială a cenozelor de ortoptere în Rezervaţia Ştiinţifică "Codrii" din Republica Moldova. 
Lucrarea de fată este concepută pentru a studia diversitatea şi abundenta ortopterelor în Rezervatia Ştiintilică "Codrii" din Republica 
Moldova. Pc parcursul acestui studiu. au lost colectate 48 de specii care apartin la opt familii: Bradyporidae. Conoccphalidae. 
Meconematidac. Phaneropteridac. Tcttigoniidae. Ciryllidac. Ciryllotalpinac. Tetrigidae şi Acrididae. Acridoidea a lost suprafamilia 
cea mai abundentă- cu 24 specii de insecte ortoptere. 

Cuvine cheie: Orthoptera. launa. lormă vitală. Rezerva(ia Ştiin(ifică .. Codrii''. 

INTRODLJCTION 

The conservation of biodiversity throughout the world is of critica! importance to the human population and 
indeed to the constancy of the whole world. Biologica! and anthropogenic factors and their intensification have more 
and more fragmented natural and semi-natural elements. Because ofthese factors, the number of a lot of flora and fauna 
species is in decline. Even if Orthoptera insects are one of the diverse and numerous orders from the class Insecta, 
notwithstanding, these species are highly sensitive to environmental changes such as grazing and abandonment (MARI NI 
el a/., 2010; SCIIIRMEL el al., 2010). 

In woods, grassland ecosystems and not only, fauna! surveys revealed that Orthoptera are among the most 
conspicuous insects. These insects often constitute one of the dominant groups of arthropods and key organisms for 
diversity, abundance and biomass as they are the main arthropod consumers (CURRY, 1994) and food source for 
vertebrates (e.g. birds or lizards) (STAill & ANGHJ:LOVA, 2009; BELOVSSKY & SLADE, 1993). 

MATERIAL ANO METHODS 

Field work 
The Scientilic Reserve ·-codrii .. was founded in 1971 for conservation of some representative sectors of old 

woods from the centre ofthe Republic situated on the ''Moldavian Central Plateau" or "Podişul Central Moldovenesc'' 
(in Romanian). So, the reserve is located in the Centre of the Republic of Moldova, Strasheni district, 49 km away from 
Kishinev city (geographical coordinates: 47°04', 47°0 1', latitude; and 28°20', 28°30', longitude; the altitude ranges 
between 130 and 382.5 m in the region with moderate continental climate). The reserve includes different zones: the 
protective zone, the buffer and transit zone. The total surface of the reserve is 5,177 ha, of which 5,073 ha are occupied 
by wooden plants (PoPUŞOI, 2008; Ariile Protejate din Republica Moldova, 2012). 

The flora of the study area is characterised by ''Codrii'' and is represented by more than 1 ,000 species of plants, 
of which about 60 ha ve the statute of rare species and 23 are included in the Red Book of the Republic of Moldova. The 
wooden vegetation is composed by species belonging to genera: Fraxinus L., Carpinus L.. Sorhus L.. Quercus L., 
Carex L., AeKopodium L., Stellaria L. and other genera (POSTOLACHE, 1995). 

About its fauna, we can say that here prevail species belonging to Central and West Europe - 52 species of 
mammals, 151 species of birds, 8 species of reptiles, 1 O species of amphibians and more than 8,000 species of insects 
(MANIC el a/., 2006). 

Methods of collecting 
The study was conducted in the third part of July and in the first ten days of September months of 2009 in the 

Scientific Reserve .,Codrii". 
The grasshoppers were collected by sweep net or by hand, additional fauna) data were also obtained by using 

pitfall traps. 
The pitfall traps (glass jar, opening diameter 8 cm, fii led with 4% solution of formaldehyde with addition of 

ethylene glycol and few drops of detergent) were used to study fissurobiont and burrowing geobiont species. The pitfall 
traps were arranged on three transects parallel in-between (interval between them was 10 m) and the distance between 
traps was 2 m. The exposition period lasted by 1 O days in July and September, but the traps were checked every day. 
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Data analysis: The specimen identification was made according to externa! morphology and genitalia using 
different identification keys (KIS, 1976, 1978; KNECHTEL & POPOVIC I-BÂZNOŞEANU, 1959; IORGU & IORGU, 2008; 
HARZ, 1975 ; BEI-BIENKO, 1964). 

The species nomenclature and classification were made according to the site Orthoptera of Europe 
(http://www.ortheur.org/orthoptera/orthoptera /i000241 .html). 

The zoogeographical elements were established according to the work of BEI-BI ENKO ( 1950, 1952, 1964) and 
IORGU & IORGU (2008). For the mathematical and statistica! analysis ofthe orthopteran entomological material we have 
applied to the work of ANDREEV (2002). 

RESUL TS AND DJSCUSSIONS 

The first research of Orthoptera fauna from the Scientific Reserve "Codrii" were done in 2001 , from where 20 
species were published, but the presence of some species like Podismopsis poppiusi and others is doubtful 
(NJCOLAESCU & DERJ ANSCHI , 2001). Nine new species from this reserve were published by STAHI (2007a) in another 
paper about the ecology ofgrasshoppers collected from the "Codrii" Reserve (STAHI, 2007a, b). 

We have investigated the Orthoptera communities of the Scientific Reserve "Codrii" from the Republic of 
Moldova. This research suggests that the Orthoptera were more diverse in the inner forest while they were more 
abundant at the forest margin . Among the factors affecting the diversity and abundance of Orthoptera there are 
included : Microclimate variable (temperature, humidity and light intensity), availability of food , structural qualities, 
oviposition sites, suitable hiding places and the presence of predators. 

As a result of the investigation during the third part of July ti li September of 2009 in the Scientific Reserve 
"Codrii" there were collected 1,102 OJthopteran individuals. These orthopterans belong to 48 species that constitute 
45 .13% ofthe fauna ofthis order from the Republic of Moldova (STAHI & DERJANSCHI, 201 0). These species belong to 
28 genera and 1 O families : Bradyporidae, Meconematidae and Gryllotalpinae with one species; Conocephalidae, 
Gryllidae and Tetrigidae - three; Phaneropteridae - five; Tettigoniidae - seven and Acrididae respectively with 24 
species. The most representative superfamily is Acridoidea with 24 species and the least is Tetrigoidea - 3 species 
(Table 1). 

Concern ing the spectrum of feeding groups of Orthoptera insects from the Scientific Reserve "Codrii" just 2% 
( 1 species) are insectivorous (l) (Meconema thalasinum); other species from Ensifera suborder and Grylloidea 
superfamily (except for those belonging to Phaneropterinae family) - 29% are omnivorous (Il). Ali the remaining 
species from Caelifera suborder and Phaneropterinae family , which represent 69%, are phytophagous (III) (Fig. 1 ). 

2% 

Figure 1. Percentage proportions of the 011hoptera from the 
Scientific Reservation ·'Codrii '" regarding the trophic spectrum. 
Figura 1. Proporţiil e procentuale ale ortoptere lor din Rezervaţi a 

Ştiinţifică "Codrii" privind spectrul trofic . 

Figure 2. The proportions o f ecolog ica l forms of the orthopterans 
from the Scienti fie Reserve ·'Codrii" . 

Figura 2. Proporţia formelor eco logice ale ortopterelor din 
Rezervaţia Ştiinţifică ·'Codrii '". 

The presence and assemblage of orthopteran species are distinctly different depending on the habitat types. 
This depends on the orthopteran habitat preference, which is determined by the species adaptation to habitat structure, 
microclimate and disturbance intensity (SAMWA YS, 1997; SZOVEN YI , 2002). The samplings of orthopteran specimens 
were carried out on dry and humid meadows, in wood, groves and glades; we have also studied the plains in the 
immediate proximity, which have been abandoned for more than 15 years. As a result, in this reserve, there was 
observed that, regarding the eco-forms of grasshoppers, there prevailed mesophilous and mesoxerophilous species with 
31 %, after these xerophilous with 17% and hygro mesophilous - 14%, while the last 7% are hygrophilous (Fig. 2) . 

The majority of grasshopper species are not specialised in food plants and constantly feed on a variety of 
grasses (PICAUD el al. , 2003). Nevertheless, the orthopterans may differ in their preference for different grass species 
(I NG RI SCH & KOHLER, 1998). Most (43%) ofOrthoptera species from the reserve are chortobiont, especially those from 
Stenobothrus, Chorthippus and Omocestus genera. This species can be found in meadows and pastures, where 
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spontaneous Gramineae prevailed. Also, a lot of the collected species, 17% and 16%, are geo-chortobiont and 
respectively chorto-geobiont (Fig. 3). Also, in this reserve, there are present fi ssurobiont and burrowing geobiont 
species which represent 4% (G,yllus campestris and Melanogryllus desertus) and 2% (Gryllotalpa gryllotalpa) (Fig. 3). 
These three species were collected by pitfall traps. 

Table I.The diversity, ecology and sinecologycal analyses of Orthoptera species from the Sc ientiftc Reserve ·'Codrii '' . 
Tabel 1. Diversitatea, ecologia ş i ana liza s ineco log i că a o rtopterelor din Rezervaţia Ş tiinţi fică ''Codrii ... 

Species N N-1 N (N-1) Log ION Nk.,ION Oomination Biotope Vital Geograpbical 
(_{. te % Class form distribution 

Suborder ENSIFERA 
Superfamily TETTIGONJOTDEA KRAUSS, 1902 

Family BRAOYPORLDAE 
1. Ephippiger ephippiger II I 1 2 0,30 0,60 0, 18 D. 4-5 B Central-South-European 

Famil CONOCEPHALLDAE 
2. Conocepha/us dorsa/is 5/8 12 156 1' Il 14,48 1, 18 D, 1 A Eurosiberian 
3. Conocephalus jilscus 4/6 9 90 1,00 10,00 0,91 n. 1-3 A Holopalearctic 
4 . Ruspo/ia nitidula 211 2 6 0,48 1,43 0,27 D. 1-3 A Mediterranean-A frican 

Family MECONEMATJNAE 
5. Meconema tha/assinum 2/4 5 30 0,78 4,67 0,54 D. 3-4 c Holoeuropean 

Family PHANEROPTERINAE 
6. 

Leplophyes albovilla/a 
30/22 5 1 2652 1,72 89,23 4,71 DJ 3-4 D Central As ian-

Mediterranean 
7. L. boscii 211 16 36 1332 1,57 58,02 3,35 DJ 3-4 D South-East-European 
8. L. punclatissima 29/32 60 3660 1,79 108,9 1 5,53 D. 3-4 D North-E uropean 
9. Phaneropterafa!cara 12/19 30 930 1,49 46,23 2,8 1 DJ 2-4 c Eurosiberian 
10. Ph. nana 2/4 5 30 0,78 4,67 0,54 D. 5 c Circum-Mediterranean 

Family TETTIGONILDAE K.RAUSS, 1902 
11 . Decticus a!b!E_ons 2/1 2 6 0,48 1,43 0,27 D. 5 F Circum-Med iterranean 
12. Metrioprera bicolor 8115 22 506 1,36 3 1,32 2,09 D, 2-4 A Eurosiberian 
13. M roese/ii 10/5 14 2 10 1, 18 17,64 1,36 D, 1-2 A Eurosiberian 
14. Pholidoptera griseoaptera 8/6 13 182 1,15 16,05 1,27 o, 2 c Holoeuropean 
15. Platycleis ressellara 6/2 7 56 0,90 7,22 0,73 n. 4 A Holoeuropean 
16. Pterolepis germanica 2/3 4 20 0,70 3,49 0,45 D. 4-5 E Ponto-Mediterranean 
17. Telligonia viridissima 514 8 72 0,95 8,59 0,82 D. 2-5 c Holopalearctic 

Superfamily GRYLLOIDEA LAICHARTING, 1781 
family GRYLLIDAE LAICHARTING, 1781 

18. G1y llus campesrris 13/23 35 1260 1,56 56,03 3,26 DJ 3-4 H Holopalearctic 
19. 

Melanogly llus deser/us 
21115 35 1260 1,56 56,03 3,26 DJ 4-5 H Central As ian-

Mediterranean 
20. 

Oecanrhus pellucens 
19/23 4 1 1722 1,62 68,18 3,8 1 DJ 3-4 B Central As ian-

Mediterranean 
Famil:t GRYLLOTALPIDAE LEACH, 1815 

2 1. Grylloralpa gryllo!alpa 310 2 6 0,48 1,43 0,27 n. 1-2 1 Holopalearctic 
Suborder CAELIFERA 

Superfamily TETRJGOJDEA SERVILLE, 1838 
Family TETRIGIDAE SERVILLE, 1838 

22. Telrix bipuncla/a 5/4 8 72 0,95 8,59 0,82 D. 1-3 F Eurosiberian 
23. T subu/ara 14/10 23 552 1,38 33, 13 2, 18 DJ 1 G Hol arctic 
24. T /enuicornis 2/3 4 20 0,70 3,49 0,45 D. 2-3 F Holopalearctic 

Superfamily ACRJDOJDEA MACLEAY, 1821 
Family ACRJDIDAE MAC LEA Y, 1821 

25. Acrida ungarica 12/8 19 380 1,30 26,02 1,8 1 D, 3-4 A Med iterranean-A frican 

26. Cal/iplamus ira/ieus 
9/10 18 342 1,28 24.30 1,72 D, 4-5 E Central As ian-

Mediterranean 
27. C. barbarus II I 1 2 0,30 0,60 0, 18 o. 4-5 E Holopalearctic 

28 . Eurhystira bracyprera 
211 2 6 0,48 1,43 0,27 D. 4-5 E Central As ian-

Mediterranean 
29. Docios/aurus maroccanus 12/8 19 380 1,30 26,02 1,8 1 o, 1-3 A Euros iberian 
30. Chorthippus albomarginatus 60/32 9 1 8372 1,96 180,67 8,34 D. 2-4 A Centrai- North-European 
31. Ch. apicarius 4/0 3 12 0,60 2,4 1 0,36 n. 3 A Euros iberian 

32 . Ch. brunneus 
32/45 76 5852 1,89 145 ,26 6,98 D. 3-5 G Central Asian-

Mediterranean 
33 . Ch. biJ<u/tulus 26/35 60 3660 1,79 108,9 1 5,53 D. 3-5 G Holopalearctic 
34. Ch. dichorus 2/1 2 6 0,48 1,43 0 ,27 n. 4-5 A Central Asian-Pontic 
35. Ch. dorsa/us 2/4 5 30 0,78 4,67 0,54 D. 2-3 A Eurosiberian 
36. Ch. loralus 15/9 23 552 1,38 33, 13 2, 18 0 3 5 A Ponto-Mediterranean 
37. Ch. ma/lis 7/12 18 342 1,28 24,3 1,72 D, 4-5 A Euro-Asiatic-Palearctic 
38 . Ch. paral/elus 19/26 44 1980 1,65 74,39 4,08 DJ 2-4 A Euro-Asiatic- Pa learctic 
39. Ch. pullus 13/7 19 380 1,30 26,02 1,8 1 o, 3 A Central-European 
40. Ch. vagans 9/14 22 506 1,36 3 1,32 2,09 D, 3-4 A Pontic 
41. Omoces/us haemorhoidalis 19116 34 11 90 1,54 54,04 3, 17 DJ 3-4 E Euro-Asiat ic-Palea rctic 
42 . O. minurus 519 13 182 1, 15 16,05 1,27 D, 4 A Pon tic 
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43. O. rufipes 14/23 36 1332 1,57 58,02 3,35 o, 4-5 A Holopalearctic 
44. O. viridu/us 13/22 34 11 90 1,54 54,04 3,17 o, 3 A Euros iberian 
45 . Stauroderus scalaris 26/ 12 37 1406 1,58 60,03 3,45 o, 3-4 E Euro-Asiatic-Palea rctic 
46. Stenobothrus /ineatus 4/8 Il 132 1,08 12,95 1,09 o, 3 A Euros iberi an 
47. S. slif<maticus 0/2 1 2 0,30 0,60 0,18 o, 2-4 G Centra l-South-European 
48. Oedipoda caerulescens 14/ 18 3 1 992 1,5 1 48,16 2,90 o, 5 F Holopalearctic 

TOTAL 1102 1051 44068 1,71 1667,67 100 

Legend. Life forms: A - chortobiont , B - chorto-thamnobiont, C - thamnobiont, D - thamno-chortobiont , E - geo-chortobiont , F - chorto-geobiont , 
G - geobiont , H - fissurobiont , 1 - burrowing geobiont. Ecologica! forms: 1 - hygrophilous, 2 - hygromesophilous, 3 - mesophilous, 4 -
mesoxerophilous, 5 - xerophilous. 
Legendă. Formă vitală: A - hortobiont, B - horto-tamnobiont, C- tamnobiont, D - tamno-hortobiont, E - geo-hortobiont, F- horto-geobiont, G -
geobiont, H - fissurobiont , 1- geobiont subteran. Formă ecologică: 1 - higrofil , 2 - higro-mezofil , 3- mezofil , 4- mezo-xerofi l, 5 - xerofi l. 

The great majority of grasshoppers were collected in the meadows and forest margins, but directly in woods 
there were observed just the species Ephippiger ephippiger and Meconema thalassinum and also, individuals of the 
genera Leptophyes and Phaneroptera. 

The Republic of Moldova occupies 33,700 km2 and is situated in the southeastern part of Europe, at the 
junction of the great geobotanical regions: Euro-Asiatic, European, and Mediterranean (GHE IDEMAN, 1986). In 
accordance with the territorial surface, the Republic of Moldova is one ofthe smallest countries of Europe, but its fauna 
diversity is higher than in other big countries, owing to some particularities like: diversity and structure of the soils, 
varied relief, climates, thermal regime, rainfall amounts, hydrology and others. From these 48 species of Orthoptera 
order collected in the Scientific Reserve "Codrii" 24 species have Palaearctic di stribution, 9 - European, 8 -
Med iterranean and the last 7 - Centrai-Asian (Fig. 4). 

Figure 3. Proportions among life form s of orthopterans from the 
Scientific Reserve ·'Codrii" . 

Figura 3. Proporţia între forme le vitale ale ortopterelor din 
Rezervaţi a Ştiinţifică "Codrii". 

161\ 

Figure 4. The zoo-geographical repartition of the Orthoptera 
species from the Scientific Reserve "Codrii ''. 

Figura 4. Repartiţ i a zoogeografică a ortoptere lor din Rezervaţia 
Ştiinţifică ,.Codrii ''. 

Following the sinecologycal analysis of the fauna of Orthoptera order registered in the "Codrii" the dominant 
species are: Ephippiger ephippiger, Conocephalus fuscus , Ruspolia nitidula, Meconema thalassinum, Phaneroptera 
nana, Decticus albifrons, Platycleis tessellata, Pterolepis germanica, Tettigonia viridissima, Gryllotalpa gty llotalpa, 
Tetrix bipunctata, T tenuicornis, Calliptamus barbarus, Euthystira bracyptera, Chorthippus apicarius, Ch. dichorus, 
Ch. dorsatus, Stenobothrus lineatus and S. stigmaticus. These 22 species constituted 9.71% ( 107 specimens) from the 
a li collected specimens ( 1, 102 specimens). 

The species Conocephalus dorsalis, Metrioptera bicolor, M. roeselii, Pholidoptera griseoaplera, Acrida 
ungarica, Calliptamus italicus, Dociostaurus maroccanus, Chorthippus loratus, Ch. mollis, Ch. pullus and Ch. vagans 
are recedent, holding 18.49%, (200 specimens). Also, we want to underline that Pholidoptera griseoaptera species was 
observed just in thi s reserve during 7 years. 

The species Leptophyes albovittata, L. boscii, Phaneroplera fa/cala , Gryllus campestris, Melanogryllus 
desertus, Oecanthus pellucens, Tetrix subulata, Chorthippus loratus, Omocestus haemorhoidalis, O. rt!fipes, O. 
viridulus, Stauroderus scalaris and Oedipoda caerulescens are subdominants, holding 45.74% (504 specimens). 

The species Leptophyes punctalissima, Chorthippus albomarginatus, Ch. brunneus and Ch. bigullulus are 
dominant, representing 26.41% (291 specimens). 
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Besides the diversity of Orthoptera insects from the Scientific Reserve "Codrii" we established that Simpson ls 
index had a value of 0.06. the other index - Shannon ls11 had the value of 1.39 and the last one - the equitability index 
had the value of0.24%. 

CONCLUSIONS 

In the Scientific Reserve "Codrii", there were collected 48 species of Orthoptera which belong to 28 genera, 
ten families and four superfamilies: Tettigonioidea, Grylloidea, Tetrigoidea, Acridoidea, the last one being the most 
representative- 24 species. 

The dominant species are: Leptophyes punctatissima, Chorthippus albomarginatus, Ch. brunneus and Ch. 
bigullulus. 

Of those 48 species of Orthoptera. 24 species ha ve a Palaearctic distribution, 9- European, 8- Mediterranean 
and the last 7- Centrai-Asian distribution. 

Du ring the seven years of my research the Pholidoptera griseoaptera species was observed just in this reserve. 
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DAT A REGARDING THE PRESENCE OF Cybister (Scaphinectes) lateralimarginalis 
(DEGEER 1774) (INSECTA: COLEOPTERA: DYTISCIDAE) IN THE ENTOMOLOGICAL 

FAUNA OF DOLJ COUNTY (ROMANIA) 

LILA Gima 

Abstract. This papcr introduccs in thc scientilic informational circuit new data regarding the prcscncc of thc specics C)-hisler 
(Scaphinec/es) laleralimarginalis (DFCiFFR 1774) (Insecta: Coleoptcra: Dytiscidae) in thc entomological fauna of Dolj county. 
Oltenia arca (Romania). It al so providcs new data on food rcgimc of captivc-brcd spccics. Wc studicd 24 spccimenes collccted from 
A prii to Junc 2012 in Pond Obed in (village Obed in. Breasla villagc. Dolj county). Thc 24 spccimencs (20 ma les and 4 females) werc 
kcpt for obscrvation in aquarium. Thc spccimcns analyzcd in this material and thosc that will bc collected in the fali will bc 
invcstigatcd in ordcr to identif~· potential parasites. 

Keywords: new data. spreading. C)"his/er (.\'caphinecles) lalera/imarginalis. Obedin. Romania. dimcnsions. l()od. 

Rezumat. Date preliminare privind prezenţa speciei Cyhi.~ter (Scaphinecle.~) /ateralimarginalis (DEGU:R 1774) 
(Insecta: Coleoptera: Dytiscidae) în fauna entomologică a judeţului Dolj (România). Lucrarea de faţă introduce în 
circuitul inf(mnational date noi privind prezenta speciei ()'hisler (Scaphinec/es) laleralimarginalis în fauna entomologică a judetului 
Dolj. De asemenea. aduce noi date privind regimul trofic al speciei crescută în captivitate. Au fost studiati 24 indivizi colectaţi în 
perioada aprilie- iunie. 2012 din Balta Obedin (satul Obedin. comuna Breasla. judetul Dolj). Cei 24 de indivizi (20 masculi şi 4 
lemele) au li.1st tinuti în acvariu pentru observatii. Exemplarele analizate în prezentul material şi cele care vor li colectate în toamnă 
(20 12) vor li investigate în vederea depistării eventualilor paraziti. 

Cuvinte cheie: date noi. răspândire. (vhisler (Scaphinecles) laleralimarginalis. Obedin. România. dimensiuni. hrană. 

INTRODUCTION 

This paper aims at introducing the scientific infonnation new data on the presence of species Cybister 
(Scaphinectes) lateralimarginalis in Dolj county fauna. The species belongs to the family Dytiscidae, superfamily 
Dytiscoidea. The work aims at bringing new data regarding the trophic regime ofthe species grown in captivity. 

The species C. (Scaphinectes) lateralimarginalis is one of water beetles, which is an important part of aquatic 
food chains and it is a significant bioindicator of the quality of water and quality of the ecosystem (S"i'ASTNY & 
TRĂ V Ni (TK, 2000). 

(vbister (Scaphinectes) lateralimarginalis beetle is a native Palearctic species (including Europe), Middle 
Eastand North Africa (Table 1 ). In Europe, it is found only in Austria, Balearic lslands, Belarus, Belgium, Bosnia and 
Herzegovina, Bulgaria, Corsica, Crete, Croatia, Cyprus, Czech Republic, Denmark continental Dodecanese lslands, 
mainland France, Germany, Greek mainland, Hungary, ltaly mainland, Kaliningrad, Latvia, Luxembourg, Macedonia, 
Poland, mainland Portugal, Romania, Russia (excluding Northand North-West), Sardinia, Sicily, Slovakia, Slovenia, 
mainland Spain, Sweden, Switzerland, Netherlands, Ukraine, and Yugoslavia (St ASTNY & TRĂ VNUTK, 2000). 

Table 1. lhc worldwide distribution of C)·hisler (Scaphinec/es) laleralimarginalis. 1 
Tabel 1. Răspândirea speciei C. (Scaphinecles) laleralimarginalis la nivel mondial. 

~o. Absent 
1 Afro-tropical rcgion 
2 Australian rcgion 
3 Nearctic region 
4 Neotropical rcgion 
5 Oriental rcgion 

The analysed specimens were collected from Obedin pool situated in the village Obedin, Breasta commune, 
Dolj County, Romania. Obedin village is located 20 kilometres from Craiova and the geographical coordinates are 
44°21 '55"N 23°41 '23" E. The aquatic ecosystem from which specimens were collected is outside the village an 
dislocated on the right of the road to the village. On the right side of pond, there is located the fannland and forest 
Geanovu, and on the left, it is Obedin Hill covered by a forest of Quercus species (Quercus robur, Q. cerris, Q. 
fi"ainetto). The pond is covered with floating vegetation and has flooded the depression areas with fixed hydrophilic 
vegetation (Typha angustţj(Jiia) with reduced watertlow partially covered with fixed vegetation and plant species, such 
as Iris pseudacocus, Potamogeton nutans, Spyrogyra, etc. (Fig. 2). 

So far, the distribution (occurrence) of this species within Dolj has not been studied. The species was first 
mentioned in Dolj county fauna in 1928 (MARCU, 1928). Subsequently, it was mentioned sporadically in specialty 
papers (FIRl!, 1982; BoBÎRNAC el al., 1999; CiHMI~LIU, 2008). 
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Figure 1. Obedin Pond (Google Earth ). 1 Figura 1. Balta 
Obedin (Google Earth). 

Figure 2. Obedin Pond. 1 Figura 2. Balta Obed in 
(orig inal). 

The first work of synthesis on the famil y that centralized Dytiscide references in the literature and data 
process ing the heritage preserved in the Department of Natural Sciences Museum of Oltenia Craiova MOGOŞEANU was 
published (20 1 0). The Heritage Section of Natural Sciences identified 25 specimens that were collected between 1951 
and 2001 from five collecting sites in Dolj County - Bistreţ, Ciuperceni, Craiova, Desa and Rast. 

MATERIAL AND METHODS 

The material was collected from Obed in Pond in the period March-June 2012. Collectings began in the second 
half of March 2012, during which the average water temperature reached 9°C and air temperature ranged between 17 
and 23°C. The water temperature in the four months had different values (Table 2). 

In the month swith lower temperatures (March), individuals were active throughout the day, while in the 
months with higher temperatures, they were more active in the moming and evening; they carne to feed (- 5.30-9.00 am 
and - 5.00-8.00 pm). The pond water temperature ranged between 9 and 23°C. Since July, the vegetation has greatly 
increased which made it very difficult to detectand collect specimens, as adult swere hiding under the leaves of cattail 
(Typha angust(folia). 

Samples were collected using fishing netand by hand (rare); most ofthe samples were collected in April as the 
water front vegetation was less developed and specimens could be easily observed (Table 3). 

Table 2. Water temperature in the months o f sampling 
months. 1 Tabe l 2. Temperatura ape i în lunile de co lectare. 

No. Month Temperature 
1 March 9° C 
2 A prii 16 °C 
3 May 18 °C 
4 June 23 ° C 

Table 3. Numerica! variation of specimens during March-June 
2012. 1 Tabel ).Vari aţi a numerică a exemplare lor în perioada 

lunilor martie-iunie 2012 . 

No. Months (2012) Frequency 
1 March 2 
2 A prii 12 
3 May 6 
4 June 4 

Total 24 

Samples collected were transported in plastic containers with water and transferred into the aquarium with 
water from Obedin Pond. The water was changed twice a week during the colder period and every two days during the 
warmer period. In the last period (June 11-30) 1 used tap water, bugs adapting easily. Tap water temperature is between 
24 and 26°C. 

The determination was made according to REITTER (I 908). The used nomenclature and the systematics are 
according to Fauna Europea. 

To observe the feeding behaviour of the individuals, the collected adults and brought to the aquariums were 
fed with aquatic gastropods (Lymnaea stagnalis, Cepaea sp. , Viviparus sp.), a species of terrestrial gastropods (Helix 
pomatia) and bits ofpork sausage. 

RESULTS 

A total of 24 individuals were collected in spring 2012, mostly in A prii. A few specimens were collected in 
March and most in April (Fig. 3). In total 24 specimens were collected, ofwhich twenty males and four females (F ig. 4). 

From measurements made from the collected material, we found that male body length is between 3.0 and 3.4 
cm, while females are smaller with body length ranging from 2.9 to 3.0 cm (Tables 3 and 4, Fig. 5). In the consulted 
literature (I ONESCU & LĂCĂTUŞU , 1964) general dimensions ofspecimens are between 3 and 4 cm . 
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Figure 4. Percentage ratio between C. /atera/imarginalis <;:> and 6 . 1 
Figura 4. Rapot1 procentual întreC. lateralimarginalis <;:> şi 6 . 

Figure 3. Variation of the number ofindi viduals collected in 2012 . 1 
Figura 3. Vari aţi a numărului de indivizi co l ectaţ i în 20 12 . 

Figure 5. The body length in C. /atera/imarg ina/is 6 . 1 
Figura 5. Lungimea corpului laC. lateralimarg ina/is 6 

(original). 

Table 3. Variation ofthe body length of specimens of C. /atera/imargina/is-6 . 1 
Tabel 3. Variaţia lungimii corpului a exemplarelor de C. /atera/imargina/is-6 . 

Table 4. Variation ofthe body length of specimens ofC. 
/atera/imargina/is- <;? . 1 Tabel4. Variaţia lungimii 

corpului la exemplarele de C. lateralimarginalis- <;? . 
No. 

C lateralimarginalis Body C lateralimarginalis Body 
- malc size - male size 

1 c3' 1 3. 1 CITI c3' 11 3.3 CITI 
No. 

C lateralimarginalis 
Body size 

- femalc 
2 c3'2 3.0 ciTI c3' 12 3.1 CITI 1 Ql 3.0 cm 
3 c3' 3 3.2 CITI c3' 13 3.2 CITI 2 Q2 2.9 CITI 

4 c3'4 3.4 CITI c3' 14 3. 1 CITI 3 Q3 2.9 Clll 

5 c3'5 3.3 CITI c3' 15 3.3 cm 4 Q4 3.0 cm 
6 c3'6 3. 1 cm c3' 16 3. 1 CITI Avera2e size Q: 2.9 - 3.0 cm 
7 c3' 7 3.2 CITI c3' 17 3.3 CITI 

8 c3'8 3.0ciTI c3' 18 3.0cm 
9 c3'9 3. 1 cm c3' 19 3.0 cm 
10 c3' 10 3.0 Clll c3'20 3.2 CITI 

Averaee sizc Q: 3.0 - 3.4 cm 

In tenns of food regime, beetles have consumed both aquatic (Lymnaea stagnalis, Cepaea sp., Viviparus sp.) 
and terrestrial snails (Helix pomatia) (Fig. 5). lnterestingly, although the species Helix pomatia is not an aquatic species, 
it represented the food for C. lateralimarginalis for a week. During four days, C. lateralimarginalis was fed on pieces 
of pork sausages and they accepted it without any problem (Fig. 6). 

Figure 5. C. lateralimarginalis feeding on snails, Viviparus sp. 1 
Figura 5. C. lateralimarginalis hrănindu-se cu melc acvatic 

(Viviparus sp.) (original). 

Figure 6. C. lateralimarginalis feeding on pig sausages. 1 
Figura 6. C. lateralimarginalis hrănindu-se cu o bucată 

de cârnat de porc (original). 

CONCLUSIONS 

A total of 24 individuals were collected in spring 2012, mostly in April , when aquatic vegetation is dry and 
less developed, and the individuals are easier to detect. A few specimens were collected in March and most in A prii. 
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The number of collecting sites known in Dolj rises to 5-6, our research bringing new data on the species 
occurrence in Dolj county, by signalling a new collecting site. 

It also brings new data on the trophic regime ofthe species grown in captivity. 
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DIVERSITY OF COLEOPTERANS (COLEOPTERA: CARABIDAE, RHYSODIDAE, 
SILPHIDAE, SCARABAEIDAE, CUCUJIDAE, CERAMBYCIDAE) 

FROM THE "CODRII" SCIENTIFIC RESERVE OF THE REPUBLIC OF MOLDOVA 

BABAN Elena 

Abstract. Thc prcsenl pa per is dcdicated to thc research of the actual state of the diversity of specics of coleoplcrans from thc forcsl 
ecosystcms of thc scicntilic rcscrvc ·-codrii''. the trophic spcctrum and rare and cndangcrcd specics. As a resuh or thc collcctings 
made during 2004-20 Il. on thc arca of thc scicntilic rescrvc "Codrii". thcre wcre identilied 103 spccies bclonging to 52 genera and 7 
familics (Carabidae. Rhysodidae. Silphidae. Scarabaeidae. Lucanidac. Cucujidac. Ccrambycidae): 8 specics arc rare and mcnaced 
\\ ith cxtinction. of\\ hich 2 specics arc included in thc 2"d cdition of lhc Rcd Book of thc Republic of Moldova. According to thc 
prcfi:rablc trophic system. thc majority or colcopterans reprcsenls thc zoophagous group. \\ hich constitutes 36% or the total number 
or thc known spccics. lollowcd by thc phytophagous spccies (24%). Thc coprophagous specics rcprcscnt 14%. thc xylophagous -
10%. the necrophagous - 9 and thc mixophagous - 7%. Al thc samc time therc was studied thc structurc and thc dynamics of the 
colcoptcrans cocnoscs rrom 3 typcs of l(Hcsts of "Codrii" scientific reserve. There was shown how thc ecologica! indcxes (lhc index 
of divcrsity Shannon. Simpson. cquitability) changc \\ithin thc wholc period of vegetal ion of 2004-20 Il. 

Keywords: coleoplerans. divcrsity. trophic spectrum. zoogeography. ecology. entomophagcs. 

Rezumat. Diversitatea coleopterelor (Coleoptera: Carabidae, Rhysodidae, Silphidae, Scarabaeidae, Cucujidae, 
Cerambycidae) din rezervaţia ştiinţifică "Codrii". Lucrarea de fa(ă prezintă fauna şi diversitatea spcciilor de coleoptcrc din 
ccosistcmelc lorcstierc ale rezerva(iei ştiin(ilicc .. Codrii". Ca rezultat al colcctărilor în perioada anilor 2004-20 Il. în ccosistemelc 
lorcsticrc ale rczerva(iei ştiin(ilicc .. Codrii" au lost identificate 103 specii de colcoptcre ce apaJ'\in la 52 genuri şi 7 familii 
(Carabidac. Rhysodidac. Silphidac. Scarabacidac. Lucanidac. Cucujidae. Cerambycidae). dintre care 8 specii sunt rare şi amcnin(ale 
cu cxtinqia. două dintre ele tiind incluse în edi(ia Il a Căl'\ii Roşii a Moldovei. După preferin(cle trolice. majoritatea speciilor de 
coleopterc idcntilicatc apaJ'\in grupului zoofagilor- 36%. urmat de grupul fitofagilor- 24%. Coprofagii constituie 14%. xilofagii-
10%. necrofagii- 9%. iar mixofagii- 7%. De asemenea. se arată structura şi dinamica cenozelor de coleoplere din 3 tipuri de păduri 
ale rczerva(iei ştiin(ilice .. Codrii". Astfel. valorile indicelui de diversitate Shanon. indicelui Simpson şi cchitabilitalea variază pc 
întreaga perioadă a anilor 2005-20 Il. 

Cuvinte cheie: Coleoptera. diversitate. spectru trolic. zoogeogralic. ecologie. cntomofagi. 

INTRODUCTION 

"Codrii" forests of Moldova include various objects and natural complexes with undeniable value for the 
conservation of biodiversity and of natural habitats. The results of investigations in this area will allow to obtain more 
detailed infonnation on coleopteran diversity of forest ecosystems, species structure and to substantiate some ways of 
their protection and conservation. We have to mention that special investigations of coleopterans in the scientific 
reserve "Codrii" have not been performed so far. 

The first studies of insect fauna in the area were accomplished by MILLL:R and ZUBOVSKI at the beginning of 
the 20'" century ( 1917). In 30's-40's of the past century new data on some carabid coleopterans from this zone were 
presented in the papers of ARION & PANIN ( 1928), IENIŞTEA ( 1938). KNECTEL & PANIN ( 1944). etc. 

In the second half of the 20'" century various taxonomie, faunistic works were published completed with new 
ecological and biologica! data provided by foreign and local specialists (MEDVEDEV & SIIAI'IRO, 1957; ADASHKt:VICI, 
1970; NI:ClJI.ISt:ANU, 1991. 2004, etc.). Scientific papers were also published, where new species for the fauna of R. 
Moldova were described, species collected in forests of''Codrii" scientific reserve (ADASIIKI:VICI, 1970; NECULISLANU 
& MATAI.IN, 1995, 2000; BABAN, 2005. 2006, 2009). 

In the last years severa( studies of entomofauna from some types of deciduous woods were perfonned. As a 
result of these investigations rare and threatened species were emphasized as well (NI:CUI.ISEANlJ el al., 1992a, 1992b, 
2004; BABAN & CAI.I'STRU, 20 Il). 

MATERIAL ANO METHODS 

The studies were perfonned in vegetation period of 2005-20 Il in 3 wood types from '"Codrii" scientific 
reserve, which present different peculiarities of soi! and vegetation: mixed oak and hombeam forest, oak and beech 
forest, mixed forest of oak and lime-ash. 

Wood coleopterans were collected by soi! Barber pitfalls, using dished with the volume of 700 mi and 
collection with entomological net, the manual of the various plants, shrubs, ground, etc. As fixative-preserving liquid 
served the concentrated solution of sodium ehi oride (NaCI) and acetic acid (CH,COOH). 

In total, during the three years, there were collected and analysed about 7,500 individuals. 
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Synecological analysis was based on the estimation of ecologica] synthetic indices: index of ecologica] 
diversity using Shannon function, modified by Mac Arthur corrected by Lloyd and Ghelardi, equitability according to 
STAN ( 1994), ANDRHV (2002) and SIMIONESCU ( 1983). Coleopteran identification was made based on the works of 
KRYZANOVSKIJ ( 1965), PANIN ( 1955), FREUD!' el a/. ( 1976). 

RESUL TS AND DISCUSSION 

"Codrii" scientific reserve is characterized by high faunistic heterogeneity. Coleopteran fauna found in these 
forest ecosystems is represented by 103 species belonging to 52 genera and 7 families, of which 8 species are rare and 
endangered in Moldova (Carabus inlricatus L., C. u/lrichi GERM. Aptinus bombarda ]LL., Gnorimus nobi/is L., 
Cetonischema aeruginosa DR., Lucanus cervus L., Cucujus cinnaberinus ScoP., Morimusjimereus MULS.). 

The collected species belong to the following families: Carabidae, Rhysodidae, Silphidae, Scarabaeidae, 
Lucanidae, Cucujidae and Cerambycidae (Table 1 ). 

During the research period, more representative rrom the diversity point of view proved to be the families: 
Carabidae with 60 species belonging to 22 genera and Scarabaeidae with 21 species rrom 7 genera. Other families were 
represented by a smaller number of species, as it follows: Silphidae with 9 species of 6 genera, Cerambycidae (8 
species) and Lucanidae- 3 species. Rhysodidae and Cucujidae families were represented only by a single species. 

Table 1. Coleopteran fauna from the forest ecosystem of "Codrii" scientilic reserve. 
Tabel 1. Fauna coleopterelor din ecosistemele forestiere ale rezerva( ici ştiintifice .. Codrii''. 

!\o. Species 
Oak and hornbeam Oak and beech Oak and lime-ash Trophic 

forest forest forest spectrum 

•·amily Carabidae 

1. Calosoma inquisilor ( LINNAEUS 1758) + + + Zoophagous 

2. Nebria lranssylvanica ( GERMAR 1824) + + + Zoophagous 

3. Noliophi/us lalicol/is CIIAliDOIR 1850 - + - Zoophagous 

4. ,V. bigul/alus (FABRICil'S 1779) + + + Zoophagous 

5. Carahus convexus FABRICIL'S 1775 + + + Zoophagous 

6. C. excel/ens KRAATZ 1887 + + + Zoophagous 

7. C. arvensis HERBST 1784 + + + Zoophagous 

8. C. ul/richi GFRMAR 1824 + + + Zoophagous 

9. C. cancellalus ll.IGER 1798 + + + Zoophagous 

10. C. inlricalus LI:--!NAEUS 1761 + - - Zoophagous 

11. C. coriaceus KRAATZ 1877 + + + Zoophagous 

12. (~rchrus caraboides (LIN:'\AEUS 1758) - - + Zoophagous 

13. C. semigrano.1·us I'AI.I.IARDI 1825 + - - Zoophagous 

14. C/ivinafossor (LINNM:L'S 1758) + - - Mixophagous 

15. Pleroslichus niger (SI!ALI.ER 1783) + + + Mixophagous 

16. Pl. chamae/eon MOTSIIULSKY 1865 + - - Zoophagous 

17. 1'1. oblogopunclalus ( F ABRICiliS 1787) + + + Zoophagous 

18. Pl. melanarius (ILLIGER 1798) + + + Zoophagous 

19. Pl. me/as (CRITTZER 1799) + + + Mixophagous 

20. Pl. hungaricus DEJEAN 1828 - + + Zoophagous 

21. Pl. anlhracinus ( ILLIGFR 1798) + - - Zoophagous 

22. Pl. slrenuus (PANZER 1797) + - - Zoophagous 

23. Pl. ovoideus (STl'RM 1824) + + + Zoophagous 

24. A bax parallelopipedus ( I'ILLER 1783) + + + Zoophagous 

25. A. carinalus ( Dt 1FTSCHMI D 1812) + + + Zoophagous 

26. A.paral/e/us(Dl'FTSCH\IID 1812) + + + Zoophagous 

27. Molops piceus ( PANZER 1793) + + + Zoophagous 

28. Calalhus dislinguendus CHALIDOIR 1846 + + + Mixophagous 

29. C.fuscipes ( GOEZE 1777) - - + Mixophagous 

30. C. ambiguus (PAYKUI.L 1790) + - - Mixophagous 

31. Agonum d!ţfischmidli SCHMIDT 1994 + - - Zoophagous 

32. A. viduum (PANZER 1797) + + - Zoophagous 

33. Plalynus assimile (PAYKliLL 1790) + + + Zoophagous 

34. Pl. kl)·nickii (SPERK 1835) + + + Zoophagous 

35. Anchomenus dorsale ( PONTOPPIDAN 1763) + - + Zoophagous 

36. Amara ewJ·nola (I'ANZER 1797) + - - Phytophagous 

37. A.fami/iaris (DUfTSCHMID 1812) + - + Phytophagous 
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38. .4. oval a ( F AURICiliS 1792) + + + Phytophagous 

39. 
Stenolophus discophorus l'ISCHER. WAI.DHEI\1 - - + Zoophagous 
1823 

40. Hwpalus rufipes (DE GEER 1774) + + + Phytophagous 

41. 11. tenebrosus DEJEA:\ 1829 + + + Phytophagous 

42. H. au·atus LATREII.LE 1804 + + + Phylophagous 

43. H.jlavicornis DEJEAN 1829 + + - Phylophagous 

44. H. ca/athoides MOTSKULSKZ 1844 + + - Phylophagous 

45. H. tardus (PANZER 1797) + + - Phytophagous 

46. H./atus (LiNNAEliS 1758) + - + Phylophagous 

47. H. quadripunctatus DEJEAN 1829 - - + Phytophagous 

48. Ophonus gammeli (SHAUBERGER 1933) - + + Phylophagous 

49. O. punclicollis (PAYKL"I.I. 1798) - - + Phytophagous 

50. O. rufibarbis (fABRICIL'S 1792) + + + Phytophagous 

51. 0. dij]inis (DEJEAN 1829) + - - Phytophagous 

52. 0. nitidu/us STEPHENS 1828 + - - Phytophagous 

53. Panagaeus cruxmajor Lll\1\AEUS 1758 + - - Zoophagous 

54. Licinus cassideus (FABRICIUS 1792) - + - Zoophagous 

55. L. de presus (PA YKUl.l. 1790) + - - Zoophagous 

56. Cymindis humeralis ( FOURCROY 1785) - + - Zoophagous 

57. C. macu/aris FISCHER & WALDHEIM 1824 - - + Zoophagous 

58. DI)1Jia dentata (ROSSI 1790) + + - Zoophagous 

59. Aptinus bombarda (ILLIGER 1800) - - + Zoophagous 

60. Brachinus crepilans ( LINNAEUS 1758) + + + Mixophagous 

Family Rhysodidae 

61. Rhysodes sulcatus (FABRICILS 1787) + - - Xylophagous 

Family Silphidae 

62. 1\'icrophorus vespil/oides HERBST 1784 + + + Necrophagous 

63. 1\'.jossor ERICHSON 1837 + - - Necrophagous 

64. S. investiga/ar (ZETT. 1824) + - + Necrophagous 

65. .Vecrodes lilloralis LI!\1\AELIS 1758 + - - Necrophagous 

66. Tanatophilus rugosus (LINNAELIS 1758) + - - Necrophagous 

67. Oiceoptoma thoracicum (LINNAEUS 1758) + - - Necrophagous 

68. Phosphuga a/rata (LINNAEUS 1758) + - - Necrophagous 

69. Silpha carinata HERBST 1783 + - + Nccrophagous 

70. S. tristis ILLIGER 1798 + - - Nccrophagous 

Family Srarabaeidae 

71. Geotrupes stercorarius (LINNAEUS 1758) + - + Coprophagous 

72. G. stercorosus SCRIBA 1791 + + + Coprophagous 

73. Aphodiusfimetarius (LINNAEl'S 1758) + - - Coprophagous 

74. .4. /uridus F ABRICIUS 1775 + - - Coprophagous 

75. A. nţfipes LINNAEUS 1758 + - - Coprophagous 

76. Caccobius schreberi (LINNAEL:S 1761) + - - Coprophagous 

77. Onthophagus coenobita (HERBST 1783) + - - Coprophagous 

78. O . .fi'acticornis PREYSSI.ER 1790 + - - Coprophagous 

79. 0. il/yricus SCOPOLI 1763 + - - Coprophagous 

80. O. ovatus (LINNAEUS 1758) + - - Coprophagous 

81. 0. nţficapillus BRL'LLE 1832 + - - Coprophagous 

82. 0. laurus SCHREBER 1759 + - - Coprophagous 

83. O. vacca (LINNAEUS 1767) + - - Coprophagous 

84. 0. 1·erticicornis LEICHARTING 1781 + - - Coprophagous 

85. Melolontha melolontha LINNAWS 1758 - + + Phytophagous 

86. Gnorimus nobi/is LINNAEUS 1758 - + + Phytophagous 

87. tpicometis hirta (!'ODA 1761) - - + Phylophagous 

88. Oxythyreafunesta (!'ODA 1761) - - + Phytophagous 

89. Ce ton ia aurata (LINNAEUS 1758) + + + Phytophagous 

90. Lioco/a lugubris IIERBST 1786 - - + Phylophagous 

91. Cetonischema aeruginosa DRUR Y 1770 + - + Xylophagous 
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Family Lucanidae 

92. Lucanus cervus LI NNAEUS 1758 + + + Xylophagous 

93. Dorcus paralellopipedus (LINNAEUS 1758) + + + Xylophagous 

94. Platycerus caraboides (LI NNAEUS 1758) + - - Xylophagous 

Family Cucujidae 

95. Cucujus cinnaberinus SCOPOLI 1763 + - + Xylophagous 

Family Cerambycidae 

96. Rhag ium mordax (DE GEER 1775) - - + Xylophagous 

97. Rh. sycophanta (SCHRANK 1781) - - + Xylophagous 

98. Cerambyx scopoli FUSS LI NS 1775 - - + Xylophagous 

99. Monochamus sutor (FABRICIUS 1787) + - - Xylophagous 

100. Morimusfunereus MULSANT 1863 + + - Xylophagous 

101. Dorcadion pedestre PODA 176 1 - - + Phytophagous 

102. D. eques/re (LAXMANN 1770) - - + Phytophagous 

103. Agapanlhia maculicornis (GYLLEN HAL 181 7) + - - Phytophagous 

In tenns of quality, the highest number of species was recorded in mixed oak and horn beam forest (86 species, 57 
genera and 7 families), followed by oak forest with lirne-ash (59 species) and mixed oak and beech forest (45 species). 

After examining the coleopterans composition in the investigated forest types, we found that after the food 
spectrum, coleopteran fauna in forest ecosystems of the reserve "Codrii" are grouped into six trophic groups: 
zoophagous, mixophagous, phytophagous, xylophagous, necrophagous and coprophagous species. The majority of 
species belong to the zoophagous group - 36%, followed by phytophagous 24%. In decreasing order, there are the 
coprophagous (14%), xy lophagous (10%), necrophagous (9%) and mixophagous (7%) (Fig. 1). 

10% 
24% 

phytophagus 

• zoophagous 

t coprophagous 

• mixophagous 

· necrophagous 

~ xylophagous 

Figure 1. Trophic spectrum of coleopterans from the fore st ecosystems. 
Figura 1. Spectrul trotic al coleopterelo r din ecosistemele fore stiere. 

At the sarne time, as a result of the analysis of calculated diversity indices in relation to the investigated forest 
types it results: the highest value of Shannon diversity index (Ish) was registered in mixed forest of oak and lime-ash 
( 1.09) and in oak and beech mixed forest ( 1.06), while the diversity with the lowest value was recorded in mixed forest 
of oak and horn beam (0.98). 

Table 2. Yalues of diversity indexes of indicator co leopteran group (Carabidae) in studied stations. 
Tabel 2. Valorile indicilor de diversitate a grupei de coleoptere indicatoare (Carabidae) în staţiunile investigate. 

Ecological index Oak aud horn beam forest Oak aud beech forest Oak aud lime-ash forest 
lf t 0. 14 0.24 0.34 
•;. 15 24 34 
Simpson index 0.20 0.13 0. 11 
% -20 -13 -Il 
Shannon divers ity index 0.98 1.06 1.09 
•;. 65 16 73 
I:% 60 27 96 

Species number. 77 49 61 

Legend: t - equity. 
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Another very important aspect of diversity is the equity index (~c:), which characterizes the unifonnity of 
distribution of individual by species. lf l: = 1, then equity would be ideal and ali species of studied biocoenosis would 
ha ve the same number of individuals. 

From the analysis of the degree of balancing of coleopteran groups, it results that the greatest similarity is 
observed between oak with lime-ash forest and oak with beech forest, while oak mixed with hornbeam forest is 
characterized by a greater inequality in the distribution of individual by species, with the equity index value of0.15. 

As a result of summing these three indices, full data can be obtained regarding the stability of biocoenoses in 
the ecosystem and also its deterioration. Thus, as a result of summing up, it was emphasized that the oak with lime-ash 
forest has a high diversity, which demonstrates that it is more stable compared to other investigated ecosystems. 

Given that the question of secular forest stands at European level, it is necessary that the Republic of Moldova 
intensicy the work on conservation ofthese forests and urgent action are necessary to stop deforestation in places where 
they are still preserved. We believe that this problem can be solved only through close cooperation between policy 
makers, scientists and society. 

CONCLUSIONS 

1. The coleopteran fauna of ··codrii" Scientific Reserve is represented by 103 species belonging to 52 genera and 
7 families, of which the species Carabus intricatus L., Aptinus bombarda II.L., Cetonischema aeruginosa DR., Lucanus 
cen•us L., Cucujus cinnaberinus ScoP .. Morimus.funereus MULS. are rare and endangered. 

2. In tenns of quality, the highest number of species was registered in the mixed oak and horn beam forest (86 
species, 37 genera and 4 families), followed by the oak forest mixed with lime-ash (59 species) and oak and beech 
mixed forest (45 species). 

3. Most coleopteran collected species are zoophagous, constituting 36%, followed by phytophagous 24%. In 
accordance with the food spectrum, in decreasing order are the coprophagous species ( 14%), xylophagous 
( 1 O%),.necrophagous (9%) and mixophagous (7%). 

4. In '"Codrii" Scientific Reserve, the Shannon diversity index lsh showed high values in the mixed forest of 
oak and lime-ash ( 1.088) and in the mixed oak and beech forest ( 1.059), while the diversity value was the lowest in the 
mixed forest ofoak and hornbeam (0.975). 

REFERENCES 

ADASHKI:VICI A. 1970. Novie ridy ::hu::he/it:: dlea fauni Moldavii. Fauna Moldavii i ee ohrana. Edit. Ştiinţa, Chişinău: 
85-87. 

ANDRITV A. 2001. Otsenca biora::noobra::ya, monitoring i ecoseti. Edit. Biotica, Chişinău. 2002. 168 pp. 
ARION A. & PANIN S. 1928. Prodromul.faunei entomologice din România. Coleoptera (Cicindelidae. Carabidae). 

Supliment la Buletinul Agriculturii. Bucureşti. 6: 1-66. 
BABAN ELENA. 2005. Diversitatea coleopterelor (Coleoptera: Carabidae. Rhysodidae. Silphidae, Scarabaeidae. 

Cucujidae, Cerambycidae) din pădurea de gorun cu amestec de carpen. Analele Ştiinţifice ale Universităţii de 
Stat a Moldovei. Chişinău: 184-188. 

BABAN ELENA. 2006. Dirersitatea coleopterelor din ecosistemele fi:Jrestiere ale Podişului Moldovei Centrale. Oltenia. 
Studii şi comunicări. Ştiinţele Naturii. Muzeul Olteniei Craiova. 22: 164-169. 

BABAN ELENA. 2009. Diversitatea coleopterelor (Coleoptera: Carabidae. Silphidae, Scarabaeidae. Lucanidae) din 
pâdurea de stejar cu amestec de carpen. In: Diversitatea, valorificarea raţională şi protecţia lumii animale. 
Simpozion internaţional. Chişinău: 137-140. 

BABAN EI.I:NA & CALESTRU LIVIA. 20 Il. Coleopterele rare şi amenin(ate cu dispariţia din ecosistemele fiJrestiere ale 
Podişului Moldovei Centrale. In: Materialele Simpozionului ştiinţific internaţional Rezervaţia .. Codrii'' - 40 de 
ani. Lozova: 30-31. 

FRilJDI H., HARD! K., Lollsi: G. 1976. Die Kăfer Milleleuropas. Band 2, Adephaga /. Krefeld. 300 pp. 
IENIŞTEA M. 1938. Die Cicindeliden und Carabiden.fauna Bessarabiens au.f Grund ihrer Erfhrschung bi.s. Bulletin du 

musee regional de Bessarabie. Chişinău. 8: 95-151. 
KNEKHTEI. A. & PANIN S. 1944. Oekologi.sch-Zoogeographi.sche.s .studium an Coleopteren des Rumanischen Faunen­

gebietes. Academie Roumain Etudes et Recherches. Bucharest. 15: 23-26. 
KRYZANOVSKIJ O. 1965. Semya Carabidae- ::hu::helit::y. V cn: Opredeliteli nasecomyh evropeiscoi cheasti SSSR. 2: 

29-77. [In Russian] 
MEDVEDEV & SIIAPIRO. 1957. K po::naniu .fauny ::hucov (Coleoptera) Ucrainy. Trudy lnstituta Biologhii i 

biologhicescogo faculteta Harikovscogo Universiteta. Harikov. 30: 173-206. [In Russian] 
MILI.ER ED. & ZUBOVSKI N. 1917. Materalien ::ur entomologischen Fauna Bessarabiens in Travaux Soc. In: Trudy 

Bessarabscogo obshcestva estestvoispitatelei i liubitelei estestvoznania. Kishinef: 119-150. 
N!TUI.ISEANU Z. 1991. Ob::orfauny ::hu::helit:: Moldovy. lzvestia ANM SSR, serya Biologhiceskih i himiceskih nauk. 2: 

37-42. 

71 



BABAN Elena 

NLcCULISEANlJ Z. 2004. Carabidele (Coleoptera. Carabidae) din Republica Moldova. Buletin lnfonnativ Societatea 
Lepidopterologica Română. Cluj-Napoca. 14(1-4): 27-35. 

NECULISEANlJ Z. 2004. Specii rare de coleoptere (Insecta: Coleoptera) in fauna Republicii Moldova. Buletin 
lnfonnativ. Societatea Lepidopterologică Română. Cluj-Napoca. 14(1-4): 23-26. 

NEClJLISEANU Z., STRATAN V., VEREŞCIAGHIN 8., 0STAFICIUC V. 1992a. Insectele rare şi pe cale de dispariţie din 
Moldova. Edit. ''Ştiinţa·· Chişinău. 115 pp. 

NEClJLISEANlJ Z., STRATAN V., VEREŞCIAGHIN B. 1992b. Insectele incluse in ··cartea Roşie" a Moldovei. In: Ecologia 
şi protecţia mediului înconjurător în Moldova: Edit. Ştiinţa, Chişinău: 74. 

NECULISEANU Z. & MATALIN A. 1995. Specii noi de carabide (Coleoptera, Carabidae) pentru fauna Moldovei. 
Buletinul A.Ş.M. Seria biologie şi chimie. Chişinău. 4: 66-67. 

NECULISEANlJ Z. & MATALIN A. 2000. A catalogue r?f the ground-beetles of the Republic of Moldova (Insecta, 
Coleoptera, Carabidae). Edit. Pensoft, Sophia: 164 pp. 

PANIN S. 1955. Familia Carabidae. In: Fauna Republicii Populare Române. Insecta Edit. Academiei Republicii 
Populare Române, Bucureşti. 1 0(2): 5-140. 

STAN G. 1994. Metode statistice cu aplicaţii in cercetâri entomologice. Buletin de infonnare. Societatea 
Lepidopterologica Română. Cluj-Napoca. 5(2): 113-126. 

SIMIONFSClJ VIORICA. 1983. Lucrări practice de ecologie. Universitatea .,Al. 1. Cuza", laşi: 174-190. 

Baban Elena 
The Institute oflhc Zoology of the Acaderny of Sciences of Moldova 

Str. Academiei 1. Chişinău. Republic of Moldova 
E-mail: ilenuta200Jrdyahoo.com 

72 

Received: March 30. 2012 
Accepled: July 24.2012 



Muzeul Olteniei Craiova. Oltenia. Studii şi comunicări. Stiintele Naturii. Tom. 28, No. 2/2012 JSSN 1454-6914 

CHANGES IN CARABID COMMUNITIES (INSECTA: COLEOPTERA) 
ALONG AN URBANIZA TION GRADIENT IN MADRID (SPAIN) 

SUSTEK Zbysek 

Abstract. The Carabids were pitfall-lrapped in Madrid in 43 sites in the city interior and in ils surroundings from late June lo early 
August 1986. Altogether 78 species were recorded. They represented 6.7% of the Carabid fauna of the lberian Peninsula. The 
communities consisted exclusively of small or medium sized species. There was noi recorded any species of the genus Carahus in 
the city interior in spite of the faci that !here exist very extensive areas of seminalural vegetation like the Casa de Campo park. 
llowever. their absence in the material from such places could result just from the faci thal the sampling took place in the wam1es1 
and dricst part of the year. llnlike cit ies in other areas. the Carabid communities of Madrid consisted of a considcrable portion of 
Wcsl Mcditerranean species or even of the lberian endemics like Calathus granatensis. In contrast. in lhe city interior. especially in 
watered grassy plots. an obvious convergence lo the fauna of Central European cit ies and. al a more general level. even lo lhe Easl 
Asian cities was observed. The species of larger dislributional areas prevailed !here. The communilies in the seminatural habitals 
showed vei)· low diversity indices. similarly as in lhe analogous habilals in Central Europe. In seminatural habitats a considerable 
portion ofhighly specialized granivorous species ofthe genera !Jitomus. Carteru.1· and Acinopus was recorded. 

Keywords: Coleoptera. Carabidae. urban fauna. Madrid. ecology. zoogeography. 

Rezumat. Cenozele carabidelor (Insecta: Coleoptera) oraşului Madrid. Carabidele au fost colectate cu capcane de sol în 
43 localităti în centrul oraşului şi în zonele periurbane începând cu ultima decadă a lunii iunie până la începutul lunii august 1986. În 
total au fost găsite 78 de specii care reprezintă 6. 7% din fauna carabidelor peninsulei lberice. Cenozele constau exclusiv din specii de 
talie mică sau medie. În centrul oraşului nu au losl găsite specii ale genului Carahus chiar dacă acolo există mari suprafete de 
vegetatie seminaturală precum parcul Casa de Campo. Absenta acestor specii în materialul din acest tip de ecosisteme poate rezulta 
din faptul că toate colectările au avut loc în perioadă cea mai caldă şi uscată a anului. Spre deosebire de oraşele din celelalte regiuni 
biogeogralice. fauna Madridului constă în mare parte din specii vest mediteranee şi chiar de specii iberice endemice precum Calathus 
granatensis. Spre deosebire de aceasta. în centrul oraşului. în mod special în pajiştile irigate. fauna carabidelor manifestă o 
convergentă la fauna oraşelor din Europa centrală şi. la un nivel mai general. chiar la launa oraşelor din Asia răsărileană. În aceste 
localităti au dominat speciile cu mari areale de distributie geogralică. Cenozele din locurile seminalurale aveau valorile indicilor de 
diversitate scăzute. asemănător cenozelor din localitătile analoage din oraşele central europene. În localitătile scminaturale o mare 
parte a cenozelor a constat din specii puternic specializate granivore din genurile !Jitomus. Carterus şi Acinopus. 

Cuvinte cheie: coleoplere. Carabidae. faună urbană. Madrid. ecologie. zoogeogralie. 

INTRODUCTION 

Large cities represent a highly variable mosaic ofhabitats ranging sometimes even from almost natural habitats 
to the s.c. asphalt desert, without any vegetation. In some abandoned sites, some habitats may reach a considerably 
advanced succession stage toward the climax state, whereas other habitats in their close vicinity are exposed to frequent 
destructive anthropogenic interventions. At the same time, the ecosystems in cities are continuously subjected to a 
climatic regime which considerably differs by higher temperatures when comparing with the surroundings (Qurrr, 
1983). The species composition in concrete sites depends on immigration possibilities from the city surrounding, 
historical development of each site, existence of biocorridors, size of the site, state of the biota in the immediate 
surroundings of the city. In general, the concepts of island biogeography can be applied on the rules detennining the 
state and fonning of the biocoenoses. In the recent three decades the ecology of large cities becomes an intensively 
studied topic with a great practica] significance (N fEMELĂ el al., 20 1 1 ). 

Although the first observations on the influence ofanthropogenic factors (electric illumination), on occurrence 
of Carabids in human settlements were published by DELAHON ( 1931 ), the animal and, in particular, the Carabid 
communities in urban ecosystems were systematically investigated since 1970-s, especially in West and Central Europe. 
There exist studies from London (DAVIS, 1978), Binningham (SMALL el al., 2003, 2006), Kiel (TOPI', 1972), West 
Berlin (GOSPODAR, 1981, GOSPODAR & SCIILiJTTER, 1982), Leipzig (KLAUSNITZER & RICIITER, 1980. KLAUSNITZER el 
al., 1980), Warsaw (CZECIIOWSKI, J980a, J980b, 1981 a, 1981 b, 1982), Bmo (SUSTEK, 1979, 1980, 1984, SUSTEK & 
VASÂTKO, 1983a, 1983b), Bratislava (Sl!STEK, 1984, 1987, 1999a, 2002), Moscow (DUSIIENKOV, 1983) and in 
Scandinavia (ALARUIKKA et al., 2002, VENN el al., 2003). In other parts of the world such studies are scarce and have 
only an orientation character (SusTEK 20 Il). 

Probably the first paper on insect fauna of Madrid, written however from purely practica] viewpoint of plant 
protection, was published alread~ in 1834 (SANGOESA, 1834). But the systematic interest in the study of its fauna began 
as late as by the turn of the 20' and the 21 111 centuries, when the first ecologica] papers were published on the avian 
fauna in the parks of Madrid (fERNANDEZ-JliRICIC, 2000, 2001, 2004, FERNANDEZ-JURICIC el a/., 200 J ), on 
Hymenoptera (MARTiNEZ el al., 1997, NIEVES & LOBO 2006) and Diptera (SORIANO 0. & COBO 2006). Recently, a 
general characteristic of arthropod and beetle fauna of Madrid and its surroundings (Comunidad de Madrid) was 
published (GONZÂLEZ-GRANADOS el al., 2012a, 2012b), which lists five endangered species occurring there. However. 
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a special study on Carabid fauna of Madrid does not exist, only some data were published in a more general context by 
SUSTEK ( 1989). The papers on Carabid communities in different ecosystems in free landscape in Spain are also scarce 
and were published only recently (BAEIIR, 1986, MoNZc) el al., 2005, T ABOADA el al.. 2004) or deal with more general 
problems (JIM(oNI:Z-V ALVERDI: & 0RTUNO, 2007). 

The aim of this paper is to analyse the structure of Carabid communities in different habitats in Madrid and in 
its surroundings and to compare it with the analogic communities in other big cities. 

MATERIAL ANO METHODS 

The material was collected during a two-month stage to Spain undertaken on the invitat ion of the Institute of 
Edaphology and Vegetal Biology ofCISC (lnstituto de Edafologia y Biologia Vegetal). The beetles were pitfall-trapped 
(plastic jars of 300 mi with 75 mm opening, filled with fonnalin). The number of traps in each site varied from one to 
six, depending on the site size (Tables 3, 4) and they were exposed 16-43 days. The exposition depended on time limits 
to install them after finding of suitable sites and to visit the sites for the last time before the stage end. The traps were 
emptied at least in three-day intervals, because of the strong evaporation of the fixing solution and to minimize 
damaging oftraps by the public. 

The sites were selected so that they represent the urbanization gradient from the surroundings to the very city 
centre and different modes oftheir use and management. Their selection was strongly limited by possibilities to control 
them frequently by walking. 

The beetles were identified using mainly the keys by DE LA FUENTE Y MORALES ( 1927) and JLANNEL ( 1941-
1942). The zoogeographical typification of species was made according to BURMEISTER ( 1939), HfJRKA ( 1996), 
Jf:ANNFL ( 1941-1942), SERRANO el al. (2003). The characteristic of trophic relations was made according to SHAROVA 
(1981 ). The statistica] evaluation of the material was made by means of the program PAST vers ion 2,16 (HAMMER, 
2012). 

Study site specification 
Ali sites studied were situated in the Meseta Central plain, in a moderately undulated terra in at altitudes of 550 

- 650 m, the highest points reaching about 1 ,000 - 1,1 00 m. The el imate (Table 1) is arid with maximum precipitation 
in November and December and minimum precipitation from June to August. The winters are cool, but the average 
temperatures do not fali below ooe, while summers are very hot and dry, the temperature reaching 40-42°C by day. The 
potential natural vegetation consists of the evergreen holm oak (Quercus ilex) forests - .. encinars"', but the actual 
vegetation is strongly changed. The encinars are mostly very sparse or tumed into low shrub stands (matorral), replaced 
with small artificially planted pine forests or arable land. The smaller water streams are mostly dried in summer. The 
herbage and grass vegetation becomes yellow by turn of June and July. 

In the selection of reference sites, the material collected in the close Sierra de Guadarrama was intentionally 
omitted, because the forests studied consisted of the deciduous oaks and were note comparable with the vegetation in 
immediate surroundings of Madrid, although some species like Carahus quadarramus LA FLRTf:-Sr:NE<.TtRJ:, 1847 or 
Carahus lusilanicus FAHRICilJS, 1801 dominant in these forests could be also expected in Madrid and in the encinar-like 
vegetation. 

Table 1. Climatic characteristic of Madrid. 
Tabel 1. Caracteristica climatică a oraşului Madrid. 

1971-2000 . lan. Feb • Mar. Apr. 1\18)' Jun. Jul. Au~. Sep. Oct. 1'00\', Dec. Anra~e 1 sum 

Maximum lcmperalurc (°C) 9.7 12 15.7 17.5 21.4 26.9 31 30.7 26 19 13.4 10.1 19.4 

Minimum temperature (°C) 2.6 3.7 5.6 7.2 10.7 15.1 18 18.2 15 10.2 6 3.8 9.7 

Prccipitation (nun) 37 35 26 47 52 25 15 10 28 49 56 56 436 

The reference localities in free landscape 
Ali sites were situated within distance of about 80 km from Madrid. In parentheses there are given 

abbreviations oftheir names used in the tables and diagrams. 
Manzanares el Real- a large water reservoir north of Madrid, altitude about 1,000 m: 
1. aflat shore ofthe water reservoir overgrown with a high stand of Juncus sp. (MMR), 
2. a pasture margin on a low terrace at the water reservoir shore (MRC), 
3. a small ash forest on the shores ofthe water reservoir (MRF), 
Monte de Campo- a locality about 80 km east of Madrid 
1. a sparse seminatural encinar (MCE), 
2. riverbed of a dry creek (MCA), 
Casa de Monte- fann a locality in the surroundings of Talavera de la Reina, about 80 km west-of Madrid 
1. a sparse seminatural encinar (CMF), 
Fuente la Higuera- a locality in the surroundings of Talavera de la Reina, about 80 km west of Madrid 
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1. a mattoral - a low dense stand of evergreen shrubs (FHM) 
2. a wheat field (FHS) 
Aranjuez - town about 60 km south of Madrid (ACM) 
1 - a maize field on a canal of the Tejo river arm terra ce close to the city 

Figure 1. Position of localities study sites in centre of Madrid and at its margins. 1 Figura 1. Poziţia localităţi lor 
şi a staţionarelor în centrul Madridului şi pe marginea oraşului . 

Localities in suburban zone aud in city interior (Figs. 1, 2) 
Universidad Autonoma - a locality on the margin of Madrid preserving remnants of vegetation typical for the 

surrounding of Madrid : 
1. a sparse ecinar (UAE) 
2. bottom of a deep riverbed of dried creek with dense and high shrub vegetation (UAA) 
3. a small pîne stand (UAP) 
Casa de Campo - originally a hunting area of the Spanish kings, transformed into an enormously large 

seminatural park ( 1,722 ha) on a moderately undulated terrain, situated in the westem part of the city, close to the 
historical centre. On its major part, it preserves sparse tree vegetation consisting predominantly of sparse encinars and 
pîne stands, locally with undergrowth of shrubs and matorral-like vegetation. Most of the area is covered by grassy or 
herbage vegetation. The park is intensively used for the short-time recreation, for which various facilities are build up in 
its southeastem comer, including an artificiallake and creek: 

1. pîne stand 1 (CCPI), 
2. pîne stand 2 (CCP2), 
3. a matorral-like stand with grass (CCPN), 
4. an encinar below the funicular (CCTE), 
5. an encinar in the ea stern part of the park 
(CCEI), 
6. a stand ofplanes bellow the lake (CCPT) 
7. ash stand under the artificiallake (CCA) 
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8. bank of a creek running from the lake 
(CCL), 
9. bank of a dried creek (CCD), 
1 O. a stand of planes bellow the lake (CCPT) 
1 1. ash stand under the artificial lake (CCA) 
12. bank of a creek running from the lake 
(CCL), 
13. bank of a dried creek (CCD). 
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Figure 2. Detail s of position of localities study si tes in cent re of Madrid and at its marg ins (Google Earth). 1 
Figura 2. Poz iţi a deta l iată a l ocalităţil or ş i a staţi onare l o r din centrul Madridului ş i din marginea oraşului .(Goog l e Earth). 
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Parque de Oeste- an about 30 ha large, intensively cultivated French park of a westem slope at margin of the 
historical centre: 

1. bank of an artificial creek, shadowed by trees (POC), 
2. a watered grass plot with shrubs close to the creek (POC 1 ), 
3. a watered grass plot with shrubs (POW 1 ), 
4. a watered grass plot with shrubs (POW2). 
Paseo del Prado- a watered grass plotin a little part at the Museo de Prado (PPR). 
Parque de Retiro- a 77 ha large park in densely built-up part ofthe city, the surrounding building originate 

mostly from the turn ofthe 19'11
- 20'11 century, partly has character of a French and English park: 

1. a grass plot (REG), 
2. a shadowed grassless plot under trees (REN), 
3. an abandoned, partly shadowed plot densely overgrown by umbellate plants (REU). 
Serrano, Area ofCentro de lnvestigaci6nes Cientificos, a park-like area of sparsely situated building of 

institutes in the modem part ofthe city with a high portion ofthe greenery: 
1. a dry grass plot (SEG), 
2. a watered grass plot (SEW2). 
Maria de Mollina- a wide street in the modem part ofthe city, with narrow grassy strips divid ing the traffic ways: 
1. a watered grass plot (MOW), 
2. a grassy strip at the road margin (MOR), 
3. an old abandoned garden, probably after a demolished house (MOG), 
4. a watered grass plot at the intersection ofthe Serrano and Maria Molina streets. 
Avenida Americana- a wide four-way street in the modern part of the city, with mostly small strips of dry 

grassy vegetation at pavement margins or watered plots at residential buildings, in centre a large free area transformed 
into public park: 

1. a ruderal plot at pavement margin (AAR 1 ), 
2. a ruderal plot at pavement margin (AAR2), 
3. a dry grass margin (AAR), 
4. a watered grassy plot (AA W 1 ), 
5. a watered grassy plot (AA W2). 
Calle Velazquez- a small park at the crossing of this street with Calle de Padilla street, in the densely built-up 

Salamanca quarter with closed house blocks, mostly built up in the early 201
h century: 

1. a watered grassy plot under high trees (PSA). 
Museo Municipal - a small square in front of the building of the museum in the densely built up historical 

centre ofthe city on the Fuencaral street, with narrow streets and almost absolute absence ofgreenery: 
1. a small grassy plotin front ofthe museum (MUM). 

RESULTS 

The whole material consists of 7,460 individuals belonging to78 species (Tables 2-4) representing 6.7% of 
1,158 species known from the lberian Peninsula (SERRANO, 2003). Only few of them were really abundant or found 
simultaneously in more sites and, in addition, the more abundant species were very unequally distributed, being 
concentrated in one or two sites. Almost 70% of individuals belonged to the endemic Calathus granatensis present in 
44% of sites. The second most abundant species was the expansive and tolerant open landscape species Pseudoophonus 
nţfipes ( 11.3% of individuals, occurrence in 11.6% of sites). Most of its individuals were found in the maize field at 
Aranjuez taken as one of the reference localities (Table 3), while a small number of individuals was found also in 
Madrid centre. The third species was Calathus.fuscipes (4.73% ofindividuals) present on 32.6% ofsites, exclusively in 
Madrid. The fourth species was Poecilus cupreus (3.4% of individuals) occurring in 2 (4.6%) sites out of the city, 
particularly in the maize field at Aranjuez (Table 3). The fifth species was Nehria hrevicolis, a characteristic species of 
moderately hum id floodplain forests or urban parks in Central Europe (2.4% individuals) found in 13.9% of sites, in the 
humid, directly or indirectly or irrigated localities in Madrid. The sixth species was Calathus mollis (2.1% individuals) 
co-occurring mostly with Calathus granatensis in 1 1.6% of sites, mostly in the reference localities out of the city. These 
six species represented 93.8% ofthe material. 

They were followed by 12 species, whose share in the entire material was low (0.13-0.55%, cumulative share 3.4%), 
but they occurred in a relatively large number of sites. In decreasing order of presence (Table 2) they were represented by 
Trechus quadristriatus (30.2%), Acinopus picipes (20.9%), Amara aenea (16.3%), Ditomus capito, Ophonus puncticollis, 
Harpalus wagneri (each 11.6%), Ditomus ~phaerocephalus, Hwpalus distinguendus, Stenolophus teutonus, Microlestes 
aheilli, Microlestes seladon and Micro/este.\· corticinus (3% each). These species formed two groups. The first consisting of 
Trechus quadristriatus. Amara aenea. Ophonus puncticollis and Harpalus distinguendus was represented by widely 
distributed open landscape species. The second group consisting of Ditomus capito, Ditomus sphaerocephalus, Microlestes 
aheilli and Micro/este.\· seladon, Micro/este.\· corticinus included thermoxerophilous Mediterranean species. Stenolophus 
teutonus is a hydrophilous species ofwater table shores overgrown by reed, cattail of sedge. 
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Table 2. Survey of species found in Madrid and in refcrence localitics in its surrounding. ahbrcviation of their namcs (A). 
characteristics oftheir geographical distrihution (Z) and trophic rclationships (T). numbcr of individuals (N). 

dominancc (D) and prcsence (P). 1 Tabel 2. Lista specii lor găsite în Madrid şi în localitătilc de referin(ă 
din împrejurimile oraşului: abrevieri le numelor specii lor (A). caracteristica răspândirii geogralicc (Z) 

şi a relatiilor trolicc (T). numărul indivizilor (N). dominanta (D) şi prezenta (P). 

Species A z 1' N Dl%1 Pl%1 
Acinopus picipes (OLIVIER. 1795) A pic ME 1' 23 0.31 20.93 

Acinopus .mbu/osus (FABRICIUS, 1792) Asab WME 1' 1 0.01 2.33 

A cupa/pus brunipes ( STl 1R\1. 1825) Abru Wl' p 2 0.03 233 

A cupa/pus exiguus DEJEAN. 1829 Aexi Wl' 1' 6 0.08 4.65 

Agonum marginatum (LINAEliS, 1758) Amar WP c 4 0.05 2.33 

Agonum muelleri ( HERBST, 1784) A muc ES c 1 0.01 2.33 

Agonumnigrwn (DEJEAN, 1828) Anig WME c 5 0.07 4.65 

Agonum viridicupreum ( GOEZE. 1777) Avir WP c 1 0.01 2.33 

Amara aenea (DE GEER, 1774) Acan Pl' 1' 40 0.54 16.28 

Amara apricaria (PAYJ.;LJL, 1790) Aapr Il 1' 1 0.01 233 

Amara co/11/llunis (PANZER. 1797) Ac om TP 1' 2 0.03 2.33 

Amarafamiliaris (DLIFTSCHMIDT, 1812) Afam TP p 6 0.08 4.65 

Amara rufipes DEJEAN, 1828 Arif WE p 4 0.05 4.65 

Anchomenus dorsalis ( I'ONTOPI'IDAN, 1763) Ador ES c Il 0.15 6.98 

Anisodactylus hispanu.1· PUEI., 1931 Ahis IB p 8 0.11 4.65 

Anisodactylus nemorivagus (DL'FTSCHMIDT, 1812) Anem Wl' p 2 0.03 233 

Badister bula tus (SCHRANK, 1798) Bbul H c 3 0.04 2.33 

Bembidion aeneum GERM AR, 1824) Baen WME c 1 0.01 2.33 

Bembidion bigullatum (FABRICIUS, 1779) Bbig ES c 1 0.01 233 

Bembidion gul/u/a (FABRIC'ILIS, 1792) Bgut WP c 1 0.01 2.33 

Bembidionlampros (HERBST, 1784) Blam H c 1 0.01 233 

Bembidion quadrimaculatum (LINAEUS, 1761) Bqua Il c 1 0.01 2.33 

Bembidiontetracolum SA Y. 1823 Btet H c 3 0.04 233 

Calathus ambiguus (PA YJ.;L'LL. 1790) Camb WP c 7 0.09 4.65 

Calathus circumscriptus GERMAR. 1824 Ccir ME c 1 O .oi 2.33 

Ca/athusfuscipes (GOEZE, 1777) Cfus WP c 353 4.73 32.56 

Calathus granatensis VLILLEfROY. 1866 Cgra IB c 5186 69.52 44.19 

Calathus mol/is (MARS HAM, 1802) Cmol ME c 158 2.12 11.63 

Calathus piceus ( MARSHAM. 1802) Cpic WE c 1 0.01 2.33 

Carabus melancho/icus FABRIC'ILIS, 1798 Cmel WME c 5 O .o? 4.65 

Carterus cephalotes (DEJEAN. 1826) Ccep WME G 1 0.01 233 

Carterus cordatus (DEJEAN, 1825) Ccor WME G 3 0.04 2.33 

Carte rus interceptus DEJEAN el BOISDUV AL, 1829 Cint WME G 1 0.01 2.33 

Carte rus microcephalus RAMRl 1R, 183 7 Cmic WME G 14 0.19 6.98 

Clivinafossor (LINNAELIS, 1758) Cfos E c 4 0.05 2.33 

(~l'lnindis vario/osa ( F ABRICILS, 1794) Cvar ES c 2 0.03 4.65 

Diachromus germanus (LINNAELS, 1758) Dgcr WP p 9 0.12 6.98 

Ditomus capi/o SERVILLE, 1821 Dcap ME G 22 0.29 11.63 

Ditomus c(1peatus (ROSSI, 1790) Dcly ME G 1 0.01 2.33 

Ditomus sphaerocephalus (OLIVIER, 1795) Dsph WME G 23 031 9.3 

Dromius hifasciatus (DEJEAN, 1825) Dbif ME c 3 0.04 4.65 

Dl)pla dentara (ROSSL 1790) Dden SWP c 1 0.01 2.33 

Hmpalus distinguendus (DLIFTSCHMIDT, 1812) Hdist TI' p 26 0.35 9.3 

Hmpalus longicollis ( RM1BLIR, 1838) Hlon WE p 1 0.01 2.33 

Hmpalus rotundatus ( DEJEAN, 1826) Hrot WE p 5 O .o? 6.98 

Hmpalus rubripes (DUFTSCHMIDT. 1812) Hrub TP p 1 0.01 233 

Hmpalus scaritides (STUMR. 1818) Hsca ME p 2 0.03 2.33 
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Hmpalus 1ragneri SCHAUMERBER, 1936 llwag IB p 27 0.36 11.63 

Ch/aenius festivus ( 1' AN ZER. 1796) Cfcs SWP c 2 0.03 2.33 

Chlaenius mriegatus ( FOURCROY. 1785) Cvar WME c 2 0.03 2.33 

.1/asoreus ll'el/erhali (GYLl.El\llAL, 1813) Mwct ME c 1 0.01 2.33 

.\letoplwnu.\· honvouloiri VLILLEFROY, 1866 Mbon WE p 6 0.08 6.98 

.l!icro/estes aheilli BRISOl :T. 1885 Mabe WMF c 10 0.13 9.3 

.llicrolestes corticalis ( Dl 'Hll'R. 1820) Mcor WP c 6 0.08 9.3 

Aficro/este.\·negrita WOLASTO:-.:. 1854 Mneg SWI' c 1 0.01 2.33 

Microlestes se/adon HOI.DHAL'S. 1812 Mscl WME c 17 0.23 9.3 

Nehria hreţ·icol/is (FABRICIUS. 1792) Nbrc E c 180 2.41 13.95 

Nehria sa/ina FAIRMAIRE el LABOULBENI', 1854) Nsal WE c 1 0.01 2.33 

Ophonus puncticollis (I'AYKULL, 1798) Opun ES p 12 0.16 11.63 

Ophonus ruflharhis (FABRICiliS, 1792) Orur WP p 2 0.03 4.65 

Paranchus alhipes (FABRICIUS, 1796) l'alb Wl' c 7 0.09 6.98 

Paroplmus hi~panus (RAMBL;R, 1838) Phis WE p 1 0.01 2.33 

Parophnus mendax (ROSSI. 1790) l'men ME p 1 0.01 2.33 

Poeci/us distinctus(Ll;CAS. 1846) Pdis E c 2 0.03 2.33 

Poecilus cupreus ( Lli'-:AEL'S. 1758) l'cup TP c 256 3.43 4.65 

Poecilus kuge/ani ( PANZER. 1797) Pkug WE c 4 0.05 6.98 

Pseudoophonus griseus (PANZER. 1797) l'gri TI' p 6 0.08 2.33 

Pseudoophonus ruflpes (DE GEER, 1774) Pruf ES p 839 11.25 11.63 

Pterostichus di/igens (STURM, 1824) Pdil ES c 1 0.01 2.33 

Pterostichus g/ohosus (FABRICIUS, 1792) l'glo WME c 10 0.13 4.65 

Pterostichus nigrita (PAYKCLL, 1790) l'nig TP c 13 0.17 4.65 

Pterostichus vernalis (PANZER. 1796) Pver H c 8 0.11 4.65 

Siagona europea DEJEA'\. 1826 Seur WE c 2 0.03 2.33 

Stenolophus mixtus (HERBST. 1784) Smix WP p 1 0.01 2.33 

Stenolophus teutom1s ( SCHRAl\K, 1781) Steu Wl' p 41 0.55 9.3 

Syntomusfoveolatus ( DEJEA"i. 1831) Sfov ES c 4 0.05 6.98 

Tachys histriatus (DLIF'I'SCHMIDT, 1812) Tbis WP c 1 0.01 2.33 

li·echus quadristriatus ( SCIIRANK, 1781) Tqua WP c 38 0.51 30.23 

Legend: 
Geographic distribution: Il - holarctic. TI' - transpalaearctic. ES - Eurosiberian. WP- west palaearctic. SWP - south-west palaearctic. E -
European. ME- Mediterranean. WME- west Mediterranean. IB- lberian. 
Trophic relations: C- camivor, O- omnivor. G- granivor. 
Legendă: 

Răspândirea geografică: H - holarctică, TP - transpalearctică. ES - eurosiberiană. WP - vest palearctică. SWP - sud-vest palearctică. E -
europeană. ME- mediteraneană. WME- vest mediteraneană. IB- ibcrică. 

Relatii trofice: C- carnivor. P- omnivor. Ci- granivor. 

Table 3. Survey or species found in refcrence localities in surroundings or Madrid (arranged alphabetically). 1 Tabel 3. Lista 
specii lor găsite în localită\ile de referin\a din împrejurimile Madridului (aranjate în ordinea alfabetică). 

Locality, habitat and their abbreviation 

Manzanares Reales Monte de Casa Fuente de la Aran- llnidersidad Autonoma 
Higuera juez 
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Acinopus picipes 1 7 

Acinopus sahulosus 1 

A cupa/pus exiguus 5 1 
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.4!(011!1111 llla!J:illa/U/11 4 

Agonum nutelleri 1 

Agonum nigrum 3 2 

AK0/111111 viridicupreum 1 

Amara communis 2 

Amara rufipes 3 

Anchomenus dorsalis 1 7 

Anisodacn·/us hispanus 7 

Bembidion aeneum 1 

Bembidion biguttatum 1 

Bembidion KUIIula 1 

Bembidion lampros 1 

Bemhidion quadrimacu/atum 1 

Bemhidion /e/racolum 3 

Calathus J<ranatensis 1 1 232 1 7 495 1 7 1 22 

Ca/athus mol/is 73 4 3 77 

Calatlws piceus 1 

Carahus melancholicus 3 2 

Carte rus cephalotes 1 

Carterus cordatus 3 

Carterus interceptus 1 

Carte rus microceplwlus 1 

ClivinafiJssor 4 

/Jiachromus germanus 1 2 

/Jitomus capi/o 7 1 

Dromius hi{asciatus 1 2 

Dn•pta de/1/a/a 1 

lfarpa/us distunguendus 22 1 

lfmpalus longicollis 1 

Hwpalus scaritides 2 

Harpa/us ll'llfl/leri 2 2 1 

('h/aeniusfestivus 2 

Ch/aenius variegatus 2 

Masoreus Jrel/erhali 1 

Micro/es/es abeilli 2 

Microlestes se Iadon 1 

Nebria sa/ina 1 

Ophonus puncticollis 2 7 

Paranchus a/hipes 2 4 

Parophnus mendax 1 

Poeei fus dis/inclus 2 

Poecilus cupreus 1 255 

Poeei fus kugelani 2 1 

Pseudoophonus J<riseus 6 

Pseudoophonus rufipes 1 819 

Pterostichus diligens 1 

Pteroslichus g/obosus 5 5 

Pterostichus nigrita 7 

Pterostichus vernalis 6 2 

Steno/ophus mixtus 1 

Stenolophus /eu/onus 13 1 

S)·ntomusfoveolatus 2 1 

Tachys bistriatus 1 

7i·echus quadristriatus 1 2 1 1 8 

Number of individuals 73 6 35 315 10 15 580 45 1090 8 9 25 
Number of species 25 5 18 5 6 5 5 11 6 2 2 3 

Number oftraps 4 2 3 4 3 3 3 3 10 6 4 10 

Days of exposition 35 35 21 33 33 33 33 33 16 35 35 35 
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Table 4. Survey of species found localities in center of Madrid (arranged alphabetically). 1 Tabel 4. Lista speciilor gllsite in tocalit~ţile din centrul Madridului (aranjat in ordine alfabeticA). 

Lecallty, llabltat aud tbelr abbrnladon 

CaudeCampoi Parqae de Oelte Puque de Retlro Serrano Marta Mollna Avenlda Americana holated sltn 
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Acinopus piclpes s 1 2 4 1 1 1 
Acupalpus brunipes 2 
Amaraaenea 12 4 1 IS 6 1 1 
Amara apricarla 1 
Amara familiaris s 1 
Amara rujipes 1 
Anchomenus dor.salis 3 
Anlsodactylus hispanus 1 
Anisodactylus nemorivagus 2 
Badister bula tus 3 

00 Calathus amblguus s 2 
Calathus circumscriptus 1 

Calathus fuscipes 1 70 162 29 21 1 7 2 1 1 28 23 2 s 
Calathus granatensis 39 7 3 4 ISSO 1:7Y2 s 17 1 
Calathus mollis 1 
Carterus microcephalus 2 Il 
Cymindis variolrua 1 1 

Diachromus germanus 6 
Ditomus capito 1 1 12 

Ditomus clypeatus 1 
Ditomus sphaerocephalus 17 2 3 1 

Harpalus distunguendus 1 2 

Harpalus rotundatus 1 1 3 
Harpalus rubripes 1 

Harpalus wagneri 21 1 

Metophonus bonvouloiri 1 4 1 

Mlcrolestes abeilll 1 1 6 

Microlestes cortica/is 2 1 2 1 

Microlestes negrita 1 

Mlcrolestes seladon 1 14 1 

Nebria brevico/lis 22 2 3 122 30 1 
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Ophonus punclicollis 
Ophonus rufibarbis 
Paranchus albipes 
Parophnus hispanus 
Poecilus lcugelani 
Pseudopaphonus rufipes 
Pterostichus nigrita 
Siagona europea 
Stenolophus teutonus 
Syntomus foveolatus 
Trechus quadris tria tus 
Namber oflodtvldallt 
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The representation of these 19 species in individual sites predominantly decided about the differentiation of the 
Carabid communities studied. These species are also responsible for the trends in structural changes along the 
urbanization gradient studied . Almost o ne half (34) of the species was represented by only 1-2 individuals (Table 2). As 
such they contributed to a high heterogeneity of the material, but owing to their ecologic and zoogeographic properties 
they enhanced the specific character of the communities that was indicated by more abundant species in individual parts 
of the idealized urbanization gradient. In spite of the fact that the studied communities included many strongly 
xerophilous species, the Carabids did not penetrate to ali sites in the very city centre. With the increasing degree of 
urbanization and decreasing size of the sites studied, they were gradually replaced by more mobile Staphylinids or by 
non-flying, but more thennoxerophilous and detritophagous Tenebrionids and/or Anthicids (Figs. 3, 4). It is illustrated 
by a ffee, moderately positive to slightly negative correlation ofthe qualitative representation ofthe Carabids with these 
three families (Staphylinids 0.29, Tenebrionids --0.06, Anthicids 0.53), and by a moderately negative correlation oftheir 
quantitative representation with these families (Staphylinids --0.11 , Tenebrionids - 0.21 , Anthicids --0.15). 

The number of species in individual reference sites ranged ffom 2 to 25, while the number of individuals ffom 
6 to 1,090 (Table 3), with an obvious dependence on only increasing humidity (discontinuous Juncetum on lake shores 
in Manzanares el Real) or density of vegetation cover and humidity (maize field at a branch of the Tajo river at 
Aranjuez) . There was a very low positive correlation between the number of individuals and the number of traps 
exposed (0.05) and between the number of traps and number of species (0.12). In the city interior, (except of three sites, 
where Carabids were absent) the number of species ranged ffom 1 to 12, aga in with dependence on increasing humidity 
(sites in vicinity of the lake in Casa de Campo), while the number of individuals ffom 1 to even 2,965 individuals 
(Table 4). This extreme fluctuation was caused by the extreme variability in activity abundance of the endemic 
Calathus granatensis, especially in severa! similar sites in Casa de Campo (3 - 2,792 individuals). The number of 
species in individual sites would be doubtless much larger, when the sampling could be undertaken longer. Many 
species found only in one or few sites would be also recorded on other sites. The relatively low number of species 
recorded within the investigation is documented by a considerable speedy right side part ofthe areal curve (Fig. 5). 
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Figure 3. Relationship of number of species of Carabids, Staphylinids, Tenebrionids and Anthicids in Madrid and in references 
localities. / Figura 3. Relaţia numărului specii lor de Carabidae, Staphylinidae, Tenebrionidae şi Anthicidae din Madrid şi din 

loca lităţil e de re fe rinţă . 
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Figure 4. Relationship of number of individuals ofCarabids, Staphylinids, Tenebrionids and Anthicids in Madrid and in references localities. 
1 Figura 4. Relaţia numărului indivizilor de Carabidae, Staphylinidae, Tenebrionidae ş i Anthicidae din Madrid ş i din localităţile de referinţă . 
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12 16 20 24 28 32 36 
Samples 

Figure 5. Areal curve of Carabids in 43 sites in Madrid and surroundings (only positive samples considered). 1 Figura 5. Curba de 
area l a carabide lor din 43 de l ocaţii din Madrid ş i împrejurimi ( luate în considerare numai probele pozitive). 

The Shannon-Weawer diversity index ranged from 0.14 to 2.88 bits and equitability from 0.13 to 0.90 (Fig. 6). The 
highest values of the diversity index were recorded in the rich community from the Juncetum in Manzanares el Real. The 
lowest values ofboth parameters were observed in the sites with a strong predominance of one or two species. In the reference 
localities it was the maize field at Aranjuez (Pseudoophonus ru.fipes and Poecilus cupreus), in the centre of Madrid, the 
encinars and pine forests Universidad Autonoma and in Casa de Campo with predominance of Calathus granatensis and in 
Parque de Oeste with predominance of Nebria brevicollis. The low values of diversity index, but high values of equitability 
were recorded in the sites in city centre, where two species occurred in a very limited number of individuals. The high values 
of equitability coincided with the high values of diversity in the communities from Manzanares el Real. 

The communities in the city consisted only of smalt or medium sizeq species in the length range of 2 - 18 mm . 
The only large species found in the reference localities was Carabus melancholicus in the shores of the lake in 
Manzanares el Real. 
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Figure 6 . Diversity and equitability of 43 Carabid communities in Madrid and its surroundings (abbreviations of sites as in 
Tab les 3 and 4). 1 Figura 6. Diversitatea ş i echiitabilitatea celor 43 de cenoze de carabide din Madrid ş i din împrejurimi 

(abrevierile locatii lor ca în tabele le 3 ş i 4). 

Classification and ordination of communities 
The hierarchical classification of the communities was made only on the base of Horn ' s similarity index (Fig. 

7) that retlects the proportional similarity ofthe communities and compensates the large difference in the catches size. 
In this way, it also compensated the great heterogeneity of the material. According to this index, the studied 
communities fonn fi ve major clusters. One is characterized by co-dominance of two hydrophilous species, Stenolophus 
teutonus and Diachromus germanus, accompanied in individual sites by further hydrophilous species (Agonum nigrum, 
Paranchus albipes). This cluster includes communities from the reference locality Manzanares el Real and from the 
creek in Casa de Campo. The next four clusters arise owing to the predominance of one of the four species Trechus 
quadrislriatus, Calathus granalensis, Calathus fuscipes or Amara aenea. With one exception (pasture margin in 
Manzanares el Real), they include communities from the city. In addition, there exist two outliers - the reference 
community from maize field with enormous predominance of Pseudoophonus ruflpes and Poecilus cupreus and the 
community from Paseo del Prado consisting of a single individual of Calathus fusc ipes. 
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Figure 7. Hierarchical classification of"Carabid communities using Horn"s similarity index f"rom Madrid and ils surroundings 
(abbreviations of"sites as in Table 3 and 4)./ Figura 7. Clasificarea ierarhică a cenozelor de carabide din Madrid 

şi din împrejurimi după indicele lui Horn (abrevieri le localţiilor ca în tabelele 3 şi 4 ). 

The cluster with the predominance of Trechus quadristriatus consists of three subclusters arising due to 
dominance of Trechus quadristriatus itself or due to its co-dominance with other species Calathus mollis + Harpalus 
wagneri or Ditomus capita + Calathus .fi1scipes. More freely these subclusters join a subcluster characterized by the 
predominance of the hygrophilous Nebria brevicollis, which also occurs as a subdominant or recedent species in other 
communities included in the major cluster characterized by the predominance of Trechus quadristriatus. 
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The cluster characterized by the predominance of Calathus granatensis consist of six subclusters of 
communities, in which this species is a single dominant species, or co-dominates with Calathus mollis or Calathus 
fuscipes or Calathus molis + Carterus cordatus or with severa! further species. Excepting the community rrom the 
pasture margin in Manzanares el Real , these communities are the seminatural communities rrom the city margin 
(Universidad Autonoma) or rrom Casa de Campo. At a very low similarity level of 0.12 this cluster joins with the 
community from wheat field in Fuente de Higuera with a dominance of the transpaleactical typical field species 
Harpalus distinguendus and the west Mediterranean Pterostichus globosus and the presence of Calathus granatensis. 

The subcluster characterized by the predominance of Calathus fuscipes also consists of the communities 
dominated by this species itself or characterized by its co-dominance with Pseudoophonus rujipes or Amara aenea or 
the thermoxerophilous species Carterus microcephalus + Microlestes seladon. An isolated position is taken by a 
subcluster ofthe communities consisting of a single individual of Amara aenea. This subcluster joins to this cluster just 
due to the co-occurrence of Amara aenea with Calathus fuscipes in other communities. This cluster includes the 
communities rrom the very city centre and reflects the degree of watering of the grassy plots ( co-occurrence of Calathus 
fuscipes with Pseudophonus rujipes or Amara aenea) or absence of watering (co-occurrence with Carterus 
microcephalus and Microlestes seladon. 

It is obvious that if a longer lasting sampling can be carried out, many species would be found in more sites 
and the material would be more homogeneous. But the most abundant species deciding about the classification results 
would be probably the same and the results of classification would be similar in spite of a greater homogeneity . 

The principle coordinate coordination ordination using Hom 's index (Fig. 8) shows clearly the arrangement of 
the communities according to the quantitative representation of the four deciding species, Carabus granatensis, 
Calathus fusei pe, Trechus quadristriatus and to certa in degree also Nebria brevicollis, which are placed within the area 
of the communities dominated by Trechus quadristriatus. These groups correspond to the major clusters in the 
hierarchical classification. Between them, in the ordination space centre, the communities rrom the reference localities 
are placed. To certa in degree, they take a position according to the representation of the abovementioned four species. 
The first axis (ordinate is interpretable as a humidity gradient increasing from left to right. The second axis has not a 
clear ecologica! interpretation. 
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Figure 8. Principal coordinate ordination of Carabid communities from Madrid and its surroundings 
(abbreviations of sites as in Table 3 and 4). 1 Figura 8. Ordonarea după coordonata principală a cenozelor de carabide 

din Madrid şi din imprejurimi (abrevieri le locaţii lor ca în tabelele 3 şi 4). 
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Basing on the above analyses, the sequence of communities along the urbanization gradient can be 
characterized as it follows. ln the dry habitats of matorrals and encinars, the communities are characterized by the 
combination of predominant Calathus granatensis and less dominant Calathus mollis . The seminatural dry communities 
in city are characterized by the predominance of Calathus granatensis accompanied with gradually increasing 
proportion of Calathus fuscipes. The next stage of succession is characterized by continuing occurrence of Calathus 
fuscipes accompanied by Trechus quadristriatus, Pseudoophonus rujipes, Amara aenea or Amarafamiliaris and decline 
or absence of Calathus granatensis. Their absolute quantitative representation is low, but proportionally balanced. The 
final stages represent the sporadic occurrence of Amara spp. and of the xerophilous species of the genus Microlestes or 
even the absence ofthe Carabids. The second, but incompletely reconstructed succession series consists ofthe reference 
sites on the shores of stagnant or tlowing waters with a rich species spectrum followed by the more or less naturally 
humid or artificially irrigated habitats with predominating Nebria brevicollis, accompanied by some hydrophilous, 
individually occurring species and Calathus fuscipes. These communities do not have a final stage in the most 
urbanized sites in the very city centre. 

Trophic relations 
As to the trophic relations, a tendency to decrease of the number of camivorous species is obvious from the 

reference localities toward the city centre (Fig. 9). This tendency is more visib le in the percentage of camivorous, 
omnivorous and purely granivorous species (Fig. 1 0). A similar, bur not so expressive situation is the percentage of 
individuals belonging to o ne of these three trophic groups (Fig. Il). This general tendency is however not so expressive 
in the localities with increased humidity in the vicinity ofthe artificiallake in Casa de Campo and at the artificial water 
streams in Casa de Campo or Parque de Oeste, where Nebria brevicollis accompanied by some other hygrophilous 
species occurred (Figs. 9-11 , Tables 3 -4). In the reference localities, as well as in some more xerophilous localities in 
the city interior (ruderal sites in Avenida Americana) an increased absolute or relative share of purely phytophagous or, 
more precisely said, specialized granivorous species of the genera Ditomus, Carterus or Acinopus increased. These 
species, however, were not found in the itTigated sites, where the species of the genus Amara tended to predominate or 
were the only Carabids found in these places (Fig. 1 1 ). 
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Figure 9. Number of species of three trophic groups of Carabids in Madrid and its surroundings 
(abbreviations of localities as in tab les 3 and 4). 1 Figura 9. Număru l speci i lor a trei grupe trotice de carabide din Madrid 

ş i din împrejurimile lui (abrevierile localităţi lor ca în tabelele 3 şi 4). 

•camivors E!Omnivors ~ Granivores 
100% 

80% 

III 
60% CI) 

'(j 
CI) 
Q. 40% 

CI) 

20% 

0% 

Figure 1 O. Relative representation (in %) of species of three trophic groups of Carabids in Madrid and its surroundings 
(abbreviations ofloca lities as in tables 3 and 4). 1 Figura 10. Reprezentarea relativă (în%) a speciilor din trei grupe trotice de carabide 

din Madrid şi din împrejurimi le lui (abrevieri le localităţi lor ca în tabelele 3 şi 4). 
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Figure Il. Relative representation (in %) of individuals ofthree trophic groups ofCarabids in Madrid and its surroundings 
(abbreviations of local it ies as in tab les 3 and 4). 1 Figura Il . Reprezentarea relativă (în%) a indivizilor din trei grupe trofice de 

carabide din Madrid ş i din împrejurimile lui (abrevieri le l oca lităţi lor ca în tabelele 3 şi 4). 

Zoogeographical structure 
In the areographic structure, a trend of decrease of the number of species with small areas of di stribution (west 

Mediterranean, lberian, and increase or portion of species with large area (transpalaemtic, westpalaearctic, 
Eurosiberian, European) is visible in the direction toward the city centre (Fig. L2). This trend is still more evident in the 
percentage of individuals of species belonging to these two groups of areas of geographical distribution (Fig. 13). It is 
pa1ticularly evident in two groups of communities. The first group includes the sites under the artificial lake in Casa de 
Campo and along the artificial creek in Parque de Oeste, where the succession tends to the azonal communities 
characteristic of water stream shores in floodplain ecosystems. Unlike the true floodplain Carabid communities there 
were found no holarctic or transpalaearctic species, but the European or westpalaearctic species dominate there (Table 
2). A remarkable feature ofthese communities is a relatively high share ofspecies with rather small areas, like the west 
Mediterranean Carabus melancholicus, Agonum nigrum and Bembidion aeneum. 

The second group consists of the communities in city centre, which are shadowed by trees (Parque de Reti ro) 
or in sites where the grass is watered in summer in order to maintain it green rrom aesthetic reasons. Also in these sites 
the transpalearctic (Pseudoophonus ru.fipes) or westpalaeartcic species (Trechus quadristriatus, Calathus fusc ipes) 
predominate. On the other hand, the non-irrigated more or less abandoned grassy or ruderal plots in city centre are 
colonized by the thermoxerophilous species having differently extensive, but in general relatively small distribution 
areas at or around the Mediterranean Sea (genera Ditomus, Carterus and Acinopus, Microlestes corticallis, Microlestes 
seladon). Their survival is characteristic for the more modem residential quarters of the city. The endemic Calathus 
granatensis seems to be the most tolerant and adaptive species in the seminatural encinar- or matorral-like habitats, but 
does not penetrate to the city centre itself. 
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Figure 12. Number of species of 1 O types of geographical distribution of Carabids in Madrid and ils surroundings 
(abbreviations of localities as in tables 3 and 4). 1 Figura 12. Numărul specii lor a 10 tipuri ale răspândirii geogra fi ce ale carabidelor 

din Madrid ş i din împrejurimile lui (abrevieri le l oca lităţil or ca în tabelele 3 ş i 4). 
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Figure 13 . Relative representation of individuals of species of 1 O types of geographical distribution of Carabids in Madrid and its 
surroundings (abbreviations of localities as in tab les 3 and 4 ). 1 Figura 13 . Reprezentarea relativă a indivizilor specii lor celor 

10 tipuri de răspândire geogra fică a carabidelor din Madrid şi din împrejurimile lu i (abrev ieri le localităţi lor ca în tabelele 3 şi 4). 

DISCUSSION 

The constant occurrence of Calathus granatensis in sparse stands in reference localities and in urban parks in 
Madrid is in certain contradiction with the results ofTABOADA et al. (2004). In their material it preferred the interior of 
the oak forests studied, while at the edges of the oak and beech stands it was replaced by Calathus fitscipes, which is 
really an open landscape species. The results rrom Madrid indicate that this species is more tolerant to opening of the 
tree canopy in the forest (forests-like) habitats than indicated by these authors. 

The trends in structural changes along the urbanization gradient in Madrid and in other cities can be generally 
characterized by the disappearance of typica l forests species and their replacement by the open landscapes species and a 
strong decline of diversity indices in the seminatural habitats. The enormous dominance of Calathus granatensis in 
Casa de Campo or a high dominance of hygrophilous Nebria brevicollis in Parque de Oeste has an ana logy in the 
dominance of the couple of the species Patrobus atrorufits (STROEM, 1768) + Platynus assimilis (PAYK UL, 1790) and 
Nebria brevicollis + Platynus assimilis in the Central European cities (SUSTEK 1979, 1984) or of Nebria coreica 
SOLSKY, 1875 in the suburban zones ofPyongyang or Platynus magnus (BATES, 1873) in the alluvia l park Potogang in 
Pyongyang (SUSTEK, 20 Il). A high dominance of Nebria brevicollis was also observed by TOPP ( 1972) in Kiel. 

In spite of the limited time to collect the material in Madrid, the pattern of values of diversity index was very 
similar with more representative results from Brno and Bratislava (SUSTEK 1984), where a strong decline of diversity 
and equitabi li ty was observed in the medium intluenced communities, whereas a low diversity but a high equitabili ty 
was characteristic for the sites in the very city centre. A similar trend, in spite of the extremely limited material , was 
also observed in Pyongyang. 

Un like the centra l European cities (CZECHOWSKI, 1982, SUSTEK 1984), the strongly expansive species 
Pseudoophonus ruflpes played on ly a secondary role in the Carabid communities in Madrid and did not occur in ali 
studied sites. The less abundant congener Pseudoophonus griseus was found in small number of individuals only in the 
reference locality in maize field at Aranjuez. ln Central Europe and East Asia it is one ofthe most characteristic species 
ofthe urban Carabid communities. 

Similarly as in most places in centres of the Central European cities and in Pyongyang, no large species 
(Carabus spp.) were found in the city interior, in spite of the fact that at least Carabus melancholicus is probable to 
occur at least in some suburban parts of Madrid, especially at the river banks due to its preference of the riverine and 
fie ld habitats (B URM EISTER, 1939). Thus this species cou ld be an analogue to Carabus intricatus LINNAEUS, 176 1, 
which shows a remarkab le abil ity to penetrate in small number of individuals in urbanized habitats due to its abi li ty to 
climb on ve1tica l surfaces (BURM EISTER, 1939, SUSTEK 1999b). However, the absence or low representation ofthe large 
and non-tlying species of the genus Carabus in Central European cities, in Madrid and Pyongyang is just a property of 
the more southern cities. In contrast, in the northeastern European cities (Moscow, Yaroslavl , Minsk, Grodno) the lower 
climatic gradient between the forest surrounding and city allows Carabus nemoralis O. F. MOLLER, 1764 to 
successfu lly penetrate in considerable numbers in localities in the city centre, like the Leninskij prospect street in 
Moscow, and even mate on the street pavements in Yaroslavl (personal observations and personal communication by A. 
Derunkov). 
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Unlike other cities, two contradicting trends in the representation of species with differently large areas of the 
geographic distribution can be observed in Madrid. On the one hand, there is a similar trend to favouring the species 
with larger areas in the city centre as in East Asia and Central Europe. On the other hand, the species with small areas 
(west Mediterranean) or even the endemic species are remarkably successful in survival in the seminatural or strongly 
urbanized habitats. There is however an analogy between Madrid and Pyongyang, where the endemic species -
Calathus granatensis in Madrid and Nehria evreica strongly predominated in the seminatural habitats. 

Similarly as in the Central European cities (Ci':ECHOWSKI 1980a, 1980b, 198la, 1981b, 1982, SustTK 1979, 
1984, SlJSTEK & VM;ATKO 1983a, 1983b), there was a trend to decline of the camivorous species in favour of the 
omnivorous ones. In both areas it is a consequence ofthe absence or very low representation ofthe omnivorous species 
in the fauna of forest ecosystems representing the potential natural vegetation and of a considerable share of the 
omnivorous species among the open landscape species, which are favoured in urban ecosystems. A specific feature of 
the fauna of Madrid, as a Mediterranean city, is the occurrence of the purely granivorous species typical of this 
biogeographical area. 

The obtained results are, however, influenced by the fact that they were obtained during a relatively short time 
and at the beginning of the dry and hot period, which could inhibit the activity of many species whose occurrence can 
be limited to spring. Theoretically, there also arises the question of the winter activity of Carabids, which is know ffom 
the subtropical areas or which was observed even in Central Europe in wann winter periods (SUSTI:K, 1979). 

CONCLUSIONS 

In spite of a considerable heterogeneity of the material, the character of the communities in individuals sites 
was predominantly determined by the occurrence and mutual relation of six species. viz. Calathus granatensis, 
Calathus mol/i.1·, Ca/athus fuscipes, Trechus quadristriatus, Nehria hrevico//is and Amara aenea, accompanied in 
individual communities by some less abundant species. Pseudoophonus ru.fipes playing a significant role in fonning of 
the urban communities in Central Europe plays only a secondary role in Madrid as a Mediterranean city. 

According to the mutual proportion ofthese species, two parallel successional series can be distinguished: 
A) Dry or mesohygrophilous habitats derived from holm oak forests (encinars): 
1. More or less natural - combinations of predominant Calathus granatensis and less dominant Calathus 

moi/ is. 
2. The seminatural communities in city predominance of Calathus granatensis accompanied with gradually 

increasing proportion of Calathusjuscipes. 
3. Medium influenced communities - continuing occurrence of Calathus juscipes accompanied by Trechus 

quadristriatus. Pseudoophonus ru.fipes, Amara aenea or Amara familiaris and decline or absence of Calathus 
granatensis. Ali ofthem were quantitatively little represented, but with a proportionally balanced share. 

4. Strongly influenced sites- sporadic occurrence of Amara spp. and of the xerophilous species of the genus 
Microlestes or even absence ofthe Carabids. 

B) Humid habitats on shores or banks ofwater bodies 
1. Natural- communities rich in characteristic hydrophilous species. 
2. Seminatural - more or less naturally humid or artificially irrigated habitats with predominating Nehria 

hrevicol/is, accompanied by some hydrophilous, individually occurring species and Calathus fuscipes as an open 
landscape species. 

3. Strongly influenced- not found, probably convergent to the communities of the strongly influenced dry or 
mesohygrophilous habitats. 

The communities show a higher portion of endemic Iberian or Mediterranean species penetrating into the very 
centre of the city. In spite of it, a general trend to increase of representation of species with large areas of geographical 
distribution, known ffom other cities, was confinned. 

Similarly as in other cities, the seminatural communities in the city are characterized by decline of diversity 
indices and by a low equitability, while the communities in the most exposed sites are characterized by low values of 
diversity index and by a high equitability. 

In contrary to the arid and dry climate, the species composition of the communities in centre of Madrid 
converges to the communities known ffom Central Europe. This convergence is however only anthropogenic and 
results ffom the intensive care ofthe urban greenery. 
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SOME BIOLOGICAL, ECOLOGICAL AND MICROBIOLOGICAL CONTROL 
DATA REGARDING THE ATTACK OF THE FALL WEBWORM MOTH 

(Hypllantria cunea DRtJRY), A DANGEROUS PEST IN THE AGRICUL TURAL, 
ORNAMENT AL AND FOREST PLANT ATIONS IN THE REPUBLIC OF MOLDOVA 

STÎNGACI Aurelia 

Abstract. Thc aim ofthc prcscnt paper is to discuss thc rcsults of1110 ycars attcmpt ofhiological control of li. cunea populations 11ith a 
haculoviral produc! (llcVPN. VCi) previously ohtaincd at Thc Institute lor Plant Protcction and Ecological Agriculturc. Acadcmy of 
Scicnccs of Moldova. In thc paper !here arc prcscntcd thc rcsults of thc rcscarchcs of thc spccies 1/. c1mea DRURY. an important pcst lor 
thc plantations in Rcpuhlic of Moldova. Undcr thc conditions of thc Rcpuhlic of Moldova fali wchwonn has two gcncration. and in 
exclusive mode a partial third generat ion. Thc invcstigations wcrc carricd oul during thc pcriod of 2004-20 Il years in diiTcrcnl 
agricultura!. ornamcntal and lcxest ccosystcms. Thc dcvclopmcnl of//. cunea 11as found lo depcnds not only on temperaturc but also 
largcly on thc lood-plant. Thc larval and pupat stages of hoth gcncrations in Moldova wcrc shortcr on thc prclcrred plants mulhcrry 
(.\lorus. L.). apple-trce (.\falus domestica L.). chcrry-trcc (Cerasus m·ium) and plum-trcc (Prumt.1· domestica L) than on grapevinc ( l"itis 
vini/era L.), strawhcrry (FraKm·ia moschata Dl!CII.). rosc (Rosa dwnascena MIU .. ) or limc (Ti/ia cordata MILI .. ). walnut-trec (luglans 
regia L) and apricot (,/rmeniaca \"11/garis L.) occupied an intcnnediatc position. Baculoviral improved produc! Virin ABB-3 was tcstcd 
in lahoratory against 11. cunea larvae. In thc rcport there are also suhmitted the rcsults of the joinl application of thc biologica! 
preparat ion Vi rin ABB-3. As to the mortality of the caterpillars on thc VG 20 Il. it has- 78-82%. while VPN has 74-80%. But in the 
options thcrc werc uscd hoth viruscs VG and VPN ( 1:1 ). the mortality increascd from 88% to 92%. Bcing analyscd thc hiological 
ellcctivcncss of thc haculoviruses was 75-90%. Thc material was uscd to prcparc thc hiological preparation Virin-ABB-3. Renovated 
sources of VPN and V Ci of ycar 20 Il ha ve hcen used lor ohtaining vi rai and experimental material with changc of tcchnologies of 
ohtaining the vi rai prcparations on thc hasis of thcsc sources at thc 2"d generat ion of li. cunea in year 2012. Thc rescarchcs point out 1/. 
cu nea thc criticat stagc and 11 ill he vcry usefullor thc haculovirus treatments management. 

Keywords: llyphantria cunea DRl!RY. Biology. Ecology and control with Virin ABB-3. haculovirus. VG. VPN. 

Rezumat. Unele aspecte privind biologia, ecologia şi combaterea microbiologică a omizii păroase a dudului (Hypltantria 
cunea DRl'RY), dăunător periculos al plantaţiilor agricole, ornamentale şi forestiere din Republica Moldova. Scopul 
lucrării de fată este de a discuta rezultatele de control biologic al populatiilor de lf. cunea cu un produs baculoviral (llcVPN. V Ci) care a lost 
obtinut anterior la Institutul de Protcqia Plante lor şi Agriculturii Ecologice din Republica Moldova. În lucrare se prezintă rezultatele 
cercetărilor asupra speciei li. ctmea (omida păroasă a dudului). dăunător important pentru plantatiilc din Republica Moldova. lf. cunea arc 
două generatii şi numai in mod exceptional a treia generatie par(ială. Observatiile au lost făcute in perioada 2004-2011. Dezvoltarea 
dăunătorului depinde nu numai de temperatură dar şi in mare măsură de rcgimultrolic. Stadiile larvarc şi pupale din amhclc generatii au lost 
mai scurte pe plantele prclcrate: dud (.\forus sp.). măr (.\la/us domestica L.). cireş (Cerasus avium) şi prun (Pnmus domestica L). decât pe 
vita de vie (J "itis riniji?ra L). căpşun (1-i-agaria moschata Dl!CII.). trandalir (Rosa damascena MIU .. ) sau tei (Ti/ia an·data MII.L ): cele 
crescute pc nuc (luKians regia L.) şi cais (Armeniaca vulgari.\· L.), ocupă o pozitie intermediară. Produsul baculoviral Virin ABB-3 
perlcctionat a l()sl testat în conditii de laborator impotriva larvelor de H cw1ea. Nivelul mortalitătii înregistrate la VG la a 15-a zi a lost de 
78-82%. iar la VPN 74-80%. când s-a clcctuat inlcctarca cu monovirusuri. În variante când s-au folosit amhelc virusuri VG şi VPN ( 1:1 ). 
mortalitatea a crescut de la 88 până la 92%. Eficacitatea biologică a haculoviruşilor era la nivel 75-90%. Materialul a fost utilizat pentru 
pregătirea preparatului Virin-ABB-3. Suşclc rcînoitc de VPN şi V Ci din anul 20 Il au fost folosite pentru obtinerea materialului vi rai şi 

experimente cu schimbarea tehnologiilor de obtinere a preparate lor viralc pe baza acestor suşc la generatia a Il-a de 11. cunea in anul 2012. 
Cercetările subliniază fază critică a li. cu nea şi va li !()arte util pentru gestionarea tratamente lor cu baculovirusuri. 

Cuvinte cheie: lf_111IW!11ria cunea DRl!RY. biologic. ccologic şi combaterea cu Virin ABB-3. haculovirus. VG. VPN. 

INTRODUCTION 

Fali Webworm Hyphantria cunea DRURY, ofthe Arctiidae family is a polyphagous lepidopteran pest insect, 
the origin ofwhich is North America (Canada, USA), where it is spread everywhere between the Atlantic Ocean and the 
Pacific. H. cunea spread to the EPPO region after the Second World War (HRUBIK, 2007). H. c:unea is presently 
distributed in many areas in the northem hemisphere (W ARREN & T ADIC, 1970) and New Zealand (KEAN & 
KUMARASINGHE, 2007). The pest has been introduced in various parts of Europe and Asia (LI et al., 2001 ). The food 
spectrum of this pest includes more than 626 plant species (WrnENBERG, 2005). At least 20 countries across Europe 
have reported H. c:unea, including Hungary (GYORFY, 1954), Romania (MANOLACIIE & BoGULEANU, 1957; 
80GULEANU, 1968), Ukraine (SICURA, 1972), Greece (MOULOlJDIS et a/., 1980), ltaly (MAZZON & MARTINI, 2000) and 
other countries (SICURA, 2005); 2 in Eurasia, Turkey (DEMIR, 2006) and Russia (SHAROV & IZIIEVSKIY, 2002), and 10 
in Asia, Japan (LI & GoTO, 2001 ), South Korea (KEAN, 2003 ), China (Y ANG & ZHANG. 20 Il), Azerbaijan (NURIEVA, 
2002), lran (REZAEI et al., 2003), Mongolia and Uzbekistan (GRICIIANOV & 0VSYANNIKOVA, 2003), Georgia 
(JAPOSHVII.I et al., 2006) and Kazakhstan and Kyrgyzstan (ANONIMOUS, 2007). 

A series of problems in the field of plants protection and the growing of ecologica! products can be solved 
using three important biologica) agents: insects, microorganisms (viruses) and bacteria (8. thuringiensis, etc.) bioactive 
substances (CROSS & DICKI.ER, 1994; VOLOSIICIIYUK, 2007, 2008). 
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The recogmt10n of the necessity for the application of the entomopathogenic viruses and baculoviral 
preparations elaborated on their basis is determined by the qualitative originality ofthe pathogenic agents, among which 
their specificity and epizootic character constitute the main advantages compared with the chemical insecticides. There 
are necessary certa in actions meant to underline the importance of the rational utilization of these otherwise efficient 
means of pest control according to nature laws, which regulate the pest populations under the action of baculoviruses 
(CHUKHRII, 1988; CilJHRII & ARMENESClJ-CilJIIRII, 2008; T ANA DA & KAY A, 1993; VOI.OSHCI!YlJK, 201 0). 

MATERIAL ANO METHOOS 

The researches have been realised on the caterpillars of 2-3 ages of the H. cunea. In the study, we used the 
Nuclear Polyhedrosis Virus, selected and identified in the laboratory ofthe insect viruses. 

For the contamination ofthe laboratory insects, we used the dosed feeding, which contains 10 polyhedrons for 
each caterpillar. The monitoring ofthe insects lot and the estimation ofthe dead caterpillars has been carried out daily, 
beginning with the 3'd day ofthe contamination. 

The effectiveness of the virus action was established according to the Abbot fonnula, which provides the 
insects' natural death rate: 

Mo-Mc 
E ab= --------------------- * 1 00 

100-Mc 
Where Eab-is the death rate, %; Mo - the number of dead specimens in the experiment; Mc - the number of 

dead specimens in the control. 
The caterpillars H. cunea were kept under laboratory conditions at 2TC. 
The mathematical treatment was registered on the 15'11 day after contamination; the statistica! treatment was 

made according to 00SPEKIIOV ( 1985), GAR ( 1963 ), SĂ VESCU el a/. ( 1978), CiUHRII el al. ( 1990). 
In order to establish the density or frequency of the attacks and to render certain aspects regarding their 

biology, there were carried out observations according to the adequate methodology between 2004 and 2008. The 
experiments were made in several orchards of the Republic of Moldova. The observations were held both on the pest 
adults and on development of other phases of the ontogenesis: eggs, larvae, pupas. There were taken into account 100 
rosettes with leaves. There were marked 5 control trees disposed on the diagonal ofthe plots. 

To determine the beginning of pest activity, there were carried out registrations using trap-belts, which had 
been attached around the lower part of the trunk of 1 O trees during the previous season. 

Laboratory investigation of the sampled material attacked by this species of insects were carried out, in 
correspondence with the present nonns, in order to establish their frequency, intensity, and attack degree. To establish 
the intluence of the trophic factor on the insect development, there were grown larvae (from the same lots) on 12 
species ofhost-plants (omamental, forest and fruit trees): mulberry (Morus L.), maple (Acer negundo L.), willow (Salix 
L.), poplar (Populus alba. L), lime (Ti/ia cordala MILI .. ), apple-tree (Malus domeslica L.), walnut (luglans regia L.), 
pear-tree (Pirus saliva LAM. et De.), apricot tree (Armeniaca vulgaris L.), plum tree (Prunus domeslica L.), cherry-tree 
(Cerasus avium). Under natural conditions, there were made observations on the appearance of adults, duration of the 
tlight and, copulation. Ali data were interpreted in relation with the main climatic factors. Control experiments with the 
viruses preparations were conducted under natural conditions (2-3 trees in each variant), and under laboratory 
conditions as well, using special rearing boxes, crystallizers (for larvae of different age of development) of both 
generations. Observations on larvae mortality were accomplished after 12, 14, 48, and 72 hours. 

RESUL TS ANO DISCUSSIONS 

Monitoring the appearance of buttertl ies from the hibemated pupae of the 1 generat ion during a per iod of fi ve 
years (2004 - 2008) in different places we have stated that the first buttertlies appeared between April 30 (2008) and 
May 22 (2007). As it is remarked, the first buttertlies appeared when the average daytime temperature was higher than 
10°C (the lower threshold ofthe pupa) during 25-32 days. The sum of efficient temperature, at the biologica! threshold 
of 10°C varied between 106°C (2008) and 145°C (2006), but at the biologic threshold of 8.5°C, it was between 142°C 
(2004) and 184°C (2007). 

The appearance ofthe buttertlies according to the number of days with 1 0°C ranged between 25 (2004) and 32 
buttertlies (2006); at 8.5°C, it varied between 36 (2006) and 47 buttertlies (2004); at I4°C, it was between 8 (2006) and 
13 buttertlies (2008); but at I2°C it was between 15 (2006) and 20 buttertlies (2008). The maximum flying was on May 
4 (2007) at t°C> 1 ooc= 170 buttertlies and at t°C>8.5°C= 190 buttertlies; on May 19 (2008) at t°C> 1 0°C=204 buttertlies 
and at t°C>8.5°C=223 ones (Table 1 ). The data rendered in table 1 showed that the sum of the effective temperatures 
presents rather large variations from one year to another and, thus, it cannot be used as the single criterion for the 
prognosis of the appearance of the first buttertlies in spring. They can be taken into consideration infonnatively and in 
correlation with other environmental factors as it follows: humidity, sudden changes oftemperature, frost, isolation, etc. 

Analysing the sex index of the fali webwonn in reiat ion with the environment factors it was noticed that it is 
intluenced, to at large extend, by the trophic factor. On host ornamental and forest trees (mulberry (Morus L.), maple 
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(Acer negundo L.), willow (Sufix L.), poplar (Populus alba L.), and lime (Ti/ia cordata MILL.), the sex index of pupa 
varied between 0.33 on poplar (Populus a/haL.) and 0.57 on maple; in case ofbutterflies, it oscillated between 0.26 on 
lime and 0.62 on maple (A cer negundo L.). In case of host fruit- trees, the sex index of pupa varied between 0.35 on 
apricot-tree (Prunus domestica L.) and 0.49 on plum-tree; as for butterflies - between 0.33 on cherry-tree (Prunus 
avium L.) and 0.48 on walnut (luglans regia L.) (Table 2). 

Table 1. The appearanee ofthe butterflies of Il cunea rrom hibemated pupae in 2004-2008. 
Tabel 1. Apari\ia fluturi lor de//. cunea din pupele hibernante în anii 2004-2008. 

A ~praranre or butterflies Fh·ine maximum 

\'rar Date 
Sum or effirienl 

8~· da~· number 
temperatures Appearanre lOT 8.5 c 

JOO (' 8,5° c 8,5°C JOO(' J20 c )40 (' 

2004 May 7 115 142 47 25 16 9 May 18 157 168 

2005 May 5 114 177 40 30 19 12 May 15 155 170 

2006 May 22 145 156 36 32 15 8 May 29 225 237 

2007 April 30 114 184 40 26 18 12 April4 170 190 

2008 March 8 106 165 43 24 20 13 May 19 204 223 

Table 2. Sex index of pupae and butterflies //. cu nea of fali webworm according to the trophie factor. 
Tabel 2. Indexul sexual la pupe şi fluturi de H. cunea în funcţie de factorultrolic. 

Pupa Butterflies 
:\o. Host plant total remale 

sex index 
total remale 

srx index 
number number number number 

1 Mulbcrry• (Morus) 681 381 0.55 603 307 0.5 
2 Maplc (...lcer negundo) 703 407 0.57 651 409 0.62 
3 Willow (Salix) 591 302 0.51 511 301 0.58 
4 Poplar (Populus alba) 377 127 0.33 293 108 0.36 
5 Limc ( Tilia cordala) 345 120 0.34 270 72 0.26 
6 APJ:!Ie tree (Malus domeslica) 524 219 0.41 480 172 0.35 
7 Pear trec (Pirus salim) 453 176 0.38 328 123 0.37 

8 Waljnut -trec (luglan.1· regia) 505 231 0.45 435 210 0.48 
9 Apricot-tree (..lrmeniaca vulgaris) 317 III 0.35 207 72 0.34 
10 Cherry·- trccs (Cerasus avium) 461 204 0.44 383 183 0.47 
II Plum- trec (Prunus domeslica L.) 585 292 0.49 493 261 0.52 
12 Sour chem· trec ( Cerasus l'lllgaris) 472 183 0.38 405 137 0.33 

As it regards the female fertility it varied according to the host plant. The highest prolificacy was of 570- 408 
eggs on mulberry (Morus L.), maple (A cer negundo L.). plum (Prum1s domestica L.). and the lowest of 205- 286 eggs 
on cherry tree (Prunus avium L.) and willow (Salix L.). On some species, especially on fruit trees and fructiferous 
shrubs, the buttertlies the larvae of which fed on the leave of these trees, the fertility was between 301 and 370 eggs -
walnut (lug/ans regia L.) and apple-tree (Malus domestica L.) (Table 3). 

Table 3. Fertility of butterflies of fali webworm //. cu nea resulted from larvae which were fcd with the leavcs of dirtcrent host plants. 
Tabel 3. Prolificitatca la fluturii de 11. cunea proveniţi din larve care s-au hrănit cu frunzele diferitor plante-gazde. 

:\o. Host plant 
~umber oreggs 

minimum maximum anrage 
1. Mulbcrrv (Morus) 370 912 570 
2. Maplc (.·lcer negundo) 254 802 510 
3. Willow (Salix) 130 438 286 
4. l'oplar (l'opulus alba) 122 354 253 
5. Limc ( Tilia cordala) 112 344 243 
6. Applc- trec (Malus domeslica) 94 601 370 
7. l'ear- trec (Pirus saliva) 158 310 304 
8. Walnut- trec (luJ<Ians regia) 108 423 301 
9. Apricot- tree Prunus armeniaca) 85 524 365 
10. Cherry- trec (Cerasu.1· aviwn) 157 630 408 
II. l'lum- trec (l'nmus domeslica) 32 580 370 
12. Sour cherry· trec (Cerasus l'lllgaris) 83 360 205 

The experiments for the preparation of Virin-ABB-3 with contaminated caterpillars (larvae) of H. cunea on 
different plants became an acute necessity for the determination ofthe percentage ofthe mortality of specimens with the 
same concentration and the same number as well as the detennination of biologica! effectiveness. The results of the 
experiments are presented in Table 4. The highest mortality rate of the caterpillars was registered in case of the 
mulberry- 97.3% and the lowest mortality rate in case of acacia - 75.0 %. The biologica! effectiveness according to 
Abbott fonnula on the l51

h day represented 73.8%. The mortality rate in the control on the 1 01
h- l51

h day was 5%. 
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Plants 

Mulberry (Morus) 40 
M3Jlle (A cer neRundo) 40 
Walnut-trce (luglans regia) 40 
Chcrry tree (Cerasus avium) 40 
Acacia (Rohinia pseudacacia) 40 
Comrol 40 
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Table 4. Thc dcgrcc or in!Cction or li. cunea with biopreparation Yirin-ABB-3 on diiTcrcnt plants. 
Tabel 4. Gradul de intcctarc a 11. cunea cu bioprcparatul Yirin-ABB-3 pc dil"eritc specii de plante. 

"'o. Mortality percentage = -.. of the dead caterpillars 1 days 
~ ~ ~ ~ r---.---.---.---.---+--------.-------.------~ 
~c~~ 

Biolo~ic 

[fficac~· to the 
on the 1 5'h .-\ bbot, on the 15 

'-'! =- 3 5 7 10 15 

10'' o 12 19 34 39 
10" o 8 16 29 38 
10" o 6 9 28 38 
10'' o 5 10 27 32 
10" o 2 5 16 30 
10'' o o 2 4 4 

on the 5'h 
day 

30.0 
20.0 
15.0 
12.0 
5.0 
o 

on the to•• 
da~· 

85.0 
72.0 
70.0 
65.0 
40.0 
5.0 

day days% 

97.5 97.3 
95.5 95.2 
85.0 84.2 
80.0 78.9 
75.0 73.8 
50 

As it regards the mortality ofthe caterpillars on the VG 2011 it reached 78-82%, while VPN reached 74-80%. 
In options, there were used both viruses VG and VPN ( 1:1 ). and mortality increased from 88 % to 92%. Analysing the 
biologica! effectiveness of the baculoviruses we noticed a value of 75-90%. Baculoviruses were used to prepare Yirin 
ABB-3. The material was used to prepare the biologica! preparation Yirin-ABB-3. Being analysed the biologica! 
effectiveness ofthe baculoviruses was 75-90%. The material was used to prepare the biologica! preparation Yirin-ABB-
3. Renovated sources of VPN and YG of year 20 Il have been used for obtaining viral and experimental material with 
change of technologies of obtaining the vi rai preparations on the ba sis of these sources at the 2"d generation of H.cunea 
in year 2012. The researches point out H. cunea the critica! stage and will be very useful for the baculovirus treatments 
management. The results ofthe experiments are presented in the table 5. 

Table 5. The de grec or infection or 11. cu nea with new baculovirus in 20 Il (1-gcneration). Natural l"ood- lcavcs oi" mulberry. 
Tabel 5. Gradul de inlcctare de li. cunea cu baculovirus nou. Il rană naturală frunze de dud. 

The mortalih· of da\' 
~o. 

Solution 
7 15 

The options Repetition 
oflan·ae 

Lan·ae a~e no. 
pol~·hedrons/ml ~o. 

o;o 
!'io. 

o;o 
oflan·ae oflan·ae 

VG 2011 1 50 11-111 10' 24 48.0 39 78.0 
VG 2011 Il 50 11-111 10' 25 50.0 41 82.0 
VPN 2011 1 50 11-111 10' 26 52.0 37 74.0 
VI'N2011 Il 50 11-111 10' 27 54.0 40 80.0 
VI'N±VG(I:I) 1 50 11-111 10' 28 56.0 46 92.0 
VPN±VG(I:I Il 50 11-111 10' 28 56.0 44 88.0 
Control 1 50 11-111 10' o - 1 4.0 
Control Il 50 11-111 10' o - 2 6.6 

However for early detection of the fali webwonn and moth liquidation, and its further settling prevention it is 
necessary to know the development tenns of the pest. For this aim the phenological calendars for the fali webwonn 
moth allows solving other ecologica! problems, such as prognoses of pairing predictions for pests and entomophagous, 
precise detennination of treatment tenns, and number of generation in the given region. lf the dynamics of the number 
of species according to the living conditions is a multifactorial process, then the number of environmental factors, 
which significantly intluences the number of the populations of a species, is always much smaller. This situation can be 
explained by the fact that non-possessing the ability to adapt simultaneously to a large number of factors, the 
population is forced to organize its vital activity in order to avoid contact with the majority of limiting factors and to 
depend on a minimum number of factors. Thus, as the main factor intluencing the development of the fali webwonn 
moth is temperature, in connection with the fact that the most efficient treatments were carried out against younger 
larvae ages of the fali webwonn moth we made the phenological calendar for the territory of the Republic of Moldova 
(Table 6). In order to achieve the calendar, the method ofSERGITV & Ll:VINA ( 1973) was used. 

The calendar is used in this. Let's suppose that the beginning of egg deposition by fali webwonn moth in 
Moldova occurs on the 15'h of May, and the average air temperature in May of the current year is 1 oc higher than the 
multiannual nonn. Then at crossing of the first column of the 15111 of May and of the column + 1 oc we find the date of 
the appearance of the first larvae generation, namely the 26111 of May. Protecţia plantelor impotriva Omizii paroase a 
dudului este mai eficientă atunci cand larve le sunt de varste mici. At an average deviation of the air temperature for the 
same period of time by 1 degree, the beginning of the emergence of fali webwonn moth Iarvae will take place on the 
30'" of May. Nonnally the larvae do not emerge simultaneously rrom ali laid eggs. The emergence process lasts for 
another 1-1.5 weeks. Plant protection against H. cu nea larvae is the most efficient when the larvae are of younger ages. 
That is why the treatments should be carried out when the larvae emergence rrom ali deposition is finished. 

During this period a small part of larvae are at the third, the largest part at the second, and a part at the first stage. 
Using the presented calendar, it is possible to predict beforehand the tenns for beginning protection treatments, that allows not 
only to prepare the necessary facilities and stock in due time but also to prepare the local human population. By the same 
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terms it is possible to begin cutting out the caterpillars found within the web feeding in the tree crown. Canying out this work 
earlier than this tenn can lead to the case when a part of the nests will be not observed and destroyed. In consequence, the 
phenological calendar offers the possibility to precisely and the most advantageously use the protection means against the fali 
webwonn moth, and to cany out the mechanical control by nest cutting out before the elder age larvae are settled. 

Table 6. Phenological calendar rendering the beginning of H.cunea larvae hatching and the date recommendcd lor the start of 
protective treatments with Vi rin ABB-3 depending on the actual dates of oviposition and temperature conditions. 

Dale of 
the laying 
beginning 

Mav 1 
MavJ 
Mav 5 
Mav8 
Mav 10 
Mav IJ 
Mav 15 
Julv 10 
July IJ 

Julv 15 
Juh 18 
Julv 20 
July 2J 
Julv 25 
July 28 
Julv JO 

Tabel 6. Calendar fenologic al începutului incubaJiei larve lor de 11. cunea şi data de proteejie 
cu Virin-ABB-3 în funcJie de datele reale ale ovipoziJiei şi de conditiile climaterice. 

The actual de,·iation ofthe nerage air lemperature for a pari orthe prognosricaled period from lhe inceperii tratamentelor mulriannual mean, °C 

The lerms The lerms Thelerms The terms The terms The terms Theterms 
for for for for for for for o 

carrying 
+1 

carrying 
+2 

car~·ing 
+3 

carl')·ing 
-1 

carl)·ing 
-2 

carl)·ing 
-3 

carl)·ing 
treatments trealments lreatments trealmenls lrealmenls trealments lreatmenls 

19 29 16 26 14 2~ 12 22 21 1.06 25 5.06 30 10.06 

20 30 17 27 16 26 14 24 23 3.06 26 6.06 30 10.06 
21 1.06 18 JO 17 31 16 26 24 4.06 27 7.06 31 11.06 
13 3.06 21 1.06 19 1.06 18 JO 25 5.06 29 9.06 1.06 1206 
24 4.06 22 2.06 21 1.06 20 31 26 6.06 30 10.06 2.06 13.06 
26 6.06 24 4.06 2J 3.06 2J 3.06 28 8.06 31 11.06 4.06 15 06 
27 7.06 26 6.06 25 5.06 25 5.06 JO 10.06 1.06 12.06 5.06 16.06 
20 27 19 26 19 26 18 25 20 27 20 27 21 28 
22 29 22 29 22 29 21 28 23 JO 23 30 24 31 
24 31 24 31 24 31 2J 30 25 20 25 20 26 2.08 
27 J 08 27 3.08 27 3.08 26 2.08 28 4.08 28 ~.08 29 5.08 
29 5.08 29 5.08 29 5.08 28 4.08 30 5 08 30 5.08 Jl 6.08 

1.08 7.08 1.08 7.08 1.08 708 31 6.08 208 9.08 2.08 9.08 3.08 10.08 
3.08 10.08 3.08 10.08 3 08 10.08 2.08 9.08 4.08 10.08 4.08 10.08 5.08 11.08 
6.08 12.08 6.08 12.08 6.08 12.08 5.08 11.08 7.08 IJ.08 7.08 13.08 8.08 14.08 
8.08 14.08 8.08 14.08 8.08 14.08 7.08 IJ.08 9.08 15.08 9.08 15.08 10.08 16.08 

CONCLUSIONS 

To effectively manage new invasive pest insects and prevent their further expansion, it is necessary to study in 
detail the biologica] and ecologica] aspects of the local insect populations. In addition, specific studies on the efficacy of 
the indigenous natural enemies and their ability to control or reduce possible outbreaks of the alien species have to be 
done. In the recent infestations of H. cunea in the forests of the Republic of Moldova, it will be important to perfonn 
complementary investigation of biologica] and ecologica] aspects before implementing microbiological control strategies. 
Further studies should be carried out on the distribution pattern and preferred host plants in the Republic of Moldova, on 
different sub-species and fonns of the fali webworm are present in other countries. Du ring the years 2004-20 Il the fali 
webwonn moth (H. cunea) is on average level of population development. Analysing the pest in relation with the 
environment factors it is established that it is greatly intluence by the trophic factor (except for temperature). Analysing the 
sex index of fali webwonn in in relation with the environment factors it is stated that it is intluenced, to a large extend, by 
the trophic factor. On host omamental and forest trees (mulbeny (Morus L.), maple (Acer negundo L.), willow (Salix L.), 
poplar (Populus alba.L), and lime (Ti/ia cordata MILL.), the sex index of pupa varied between 0.33 in case of poplar 
(Populus alba L.) and 0.57 on maple (Acer negundo L.); as for buttertlies, it ranged between 0.26 on lime and 0.62 on 
maple (A cer negundo L.). In case of host fruit- trees, the sex index of pupa varied between 0.35 on apricot-tree (Prunus 
domestica L.) and 0.49 on plum and in case of buttertlies- between 0.33 on cherry-tree (Prunus avium L) and 0.48 on 
walnut (!uglans regia L.). Baculoviral improved product Virin ABB-3 was tested in laboratory against H.cunea larvae. In 
the report there are submitted the results of joint application of biologica] preparation Virin ABB-3. As to the mortality of 
the caterpillars on the VG 20 Il reached 78-82%, VPN reached 74-80%. In the options there were used both viruses VG 
and VPN (1: 1) and mortality increased from 88% to 92%. Analysing the biologica] effectiveness ofthe baculoviruses we 
obtained a value of 75-90%. The material was used to prepare of biologica] preparation Virin-ABB-3. Renovated sources 
of VPN and VG of year 20 Il ha ve been used for obtaining viral and experimental material with change of technologies of 
obtaining the vi rai preparations on the basis of these sources at the 2"d generat ion of H. cu nea in year 2012. The researches 
point out H. cunea critica] stage and will be very useful for the baculovirus treatments management. 
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THE PARASITOID COMPLEX OF Eupoecilia ambigue/la 
(LEPIDOPTERA: TORTRICIDAE) IN A VINEY ARD 

OF SOUTHERN ROMANIA 

ISSN 1454-6914 

BĂRBUCEANU Daniela, ANDRIESCU Ionel 

Abstract. lnvestigating thc rcaring of thc grape moth /:'upoecilia ambigue/la from thc larvac and pupac collccted in a vincyard of 
southern Romania. 6 hymenopterans species havc heen ohtained as prima!)' parasitoids. Thc rolc playcd hy these parasitoids in the 
limitation of thc host populations is 11.39%. The small numher of species identilied and thc rcduced crticiency of thc parasite 
complex of the spccics E. ambigue/la in that vincyard can be causcd hy the poor rcprescntation of thc host population duc to the rather 
unpropitious climatic conditions lor thc dcvclopmcnt of thc spccics. as wcll as hy thc trcatmcnts conductcd over the years. which 
prevcntcd thc gradual strcngthcning of a set of specific host-parasitoid relationships. Dibrachys boarmiae- /:'. ambigue/la relationship 
is new to scicncc. To concludc. the parasitoid complex ofthc species l:.upoecilia ambigue/lais sti li insurticicntly known in Romania. 

Keywords: grape moth. parasitoids. percentage of parasitizing. relationship. 

Rezumat. Complexul parazitoid al speciei Eupoeci/ia ambigue/la (Lepidoptera: Tortricidae) într-o vie din sudul 
României. 6 specii de himenoptcrc parazitoidc au fost oh(inutc ca parazitoizi primari în urma creşterii de larve şi pupe ale moliei 
strugurilor L ambigue/la colectate dintr-o podgorie din sudul României. Rolul jucat de aceşti parazitoizi în reducerea popula(iilor 
gazdei este de 11.39%. Numărul mic de specii idcntilicate şi clicicn(a redusă a complexului parazitar al speciei f-:_. ambigue/la în 
această podgorie pot li cauzate de slaba reprezentare a popula(ici gazdă. datorită condi(iilor climaticc mai pu(in favorabile. precum şi a 
tratamentelor efectuate de-a lungul anilor. !apt ce nu a permis întărirea în timp a unor rcla(ii specifice gazdă - parazitoid. Rcla(ia 
Dibrachys boarmiae - E. ambigue/la este nouă pentru ştiin(ă. În concluzie. complexul de parazitoizi al speciei l:'upoecilia ambigue/la 
rămâne pu(in cunoscut în România. 

Cuvinte cheie: molia strugurilor. parazitoizi. procentaj de parazitare. rela(ie. 

INTRODUCTION 

Polyphagous microlepidoptera Eupoecilia ambigue/la (HOBNER 1796) or Cochylis have caused significant 
damage to European vineyards over the centuries. For effective control of their population, research on the pest has also 
targeted the natural enemy complex. Laborde, in 1900 (VOUKASSOVITCII, 1924), was the first to signal the ro le of the 
lchneumonidae in destroying hibernating chrysalides, with 31-35%. Catoni in the early 20'11 century (GAI.ET, 1982) 
studied in ltaly the Cochylis complex of parasitoids and identified 26 species. Subsequently, in France, 
VOUKASSOVITCII (1924) found that, largely, parasitoids are similar to those of the Lobesia botrana (DI'NIS & 
SCHIFFERMt"ii.I.I:R, 1776) species. 

TIIOMSON ( 1957) synthesized the parasitoid species signalled so far in the world and submitted a list of 58 
species of Hymenoptera and Diptera-Tachinidae. 

Geoffrion (in GAI.ET, 1982) noted in 1951 that chrysalis parasitism of E. ambigue/la in the Loire Valley 
reached 85%, situation suspected by Gallet as exaggerated. Coscolla & Dalla Monta submitted a list of the grape moth 
parasitoids, the most abundant species being Dibrachys a.ffinis MASI, 1907, which can parasitize up to 8a5% of the 
hibernating chrysalides of E. ambigue/la and L. botrana (ROEHRICH & ScHMID, 1979). In Germany, SENGONCA & 
LEISSE ( 1988) obtained four species ofparasitoids from pupae of Cochylis. 

SCIIIRRA & LOUIS ( 1995), on the occasion of the study on parasitoids of the Sparganothis pilleriana (DENIS & 
SCHIFFERMtii.I.I'R, 1776) species, found that in the Gennan vineyards over 43% of the hibernating Cochylis pupae had 
been parasitized, the lchneumonidae having the largest weight. Coi.OMBERA et al. (200 1) studied the parasitoids of E. 
ambigue/la and L. boiJ·ana in northwestern Piedmont (ltaly) and obtained 16 species from larvae and pupae ofboth hosts. 

In Romania, data on Cochylis parasitoids come from Moldavia, as a result of significant populations registered 
in those vineyards. Thus, LI'ON ( 1912) obtained from the host larvae and pupae, the ltoplectis a/ternans 
(GRAVENIIORST, 1829), Pimpla instigator (F ABRICilJS, 1793), Aritranis confector (GRAVENHORST, 1829), Campoplex 
difformis (GMEI.IN, 1790) species. PETClJ ( 1978) obtained the Diadegma tenuipes (TfiOMSON, 1887) species from the 
host larvae. 

LUCA ( 1981) and Au ( 1982), following the research carried out in the vineyards of Bucium, obtained 4 species 
of ichneumonidae: /toplectis alternans GRAV., /. maculator (F ABRICIUS, 1775), Diadegma armillata (GRAVENHORST, 
1829) and D. varians (BRISCIIKE, 1880). The percentage ofparasitizing ranged between 8 and 34%. 

Such studies allow highlighting the species of parasitoids with an important role in reducing the host 
populations. Their subsequent use in biologica! pest fight programs contributes to the reduction of pesticide used. 
Consequently, the environmental damage is greatly diminished and thus the quality offood and life increases. 
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MATERIAL AND METHODS 

The observations were carried out in the Ştefăneşti vineyard, Argeş County, situated in South-Central part under 
the Southem Carpathian Mountains and characterized by a temperate climate; the grape moth has two generations and a 
small population (BĂRBlJCEANlJ & ANDRII'SCU, 2005). The samples have been taken from three (3) vineyards with 
different neighbourhoods. Thus, Ştefăneşti-Valea Mare vineyard is located next to the forest, while Ştefăneşti- Viişoara and 
Ştefăneşti-Fitotron are located on a plateau surrounded by other vineyards. The vineyard was treated intensively with 
pesticides in that period (Table 1 ). The collection was done during the whole period of activity, in winter includ ing, when 
the host lives as chrysalis. Only 79 larvae and pupae were growing under laboratory conditions, after isolated and observed 
until the apparition of adult parasitoids. Subsequently, microlepidoptera populations have decreased substantially, so that 
in 2009-2010, from those vineyards there were collected only two (2) larvae; none was parasitized. 

Table 1. lnsccticidc trcatmcnts rcgimc in thc vincyard of Ştcf'ăneşti. 
Tabel 1. Rcgimultratamcntclor cu insccticidc in podgoria din Ştcfăncşti. 

\"ear Date of treatment Generation lnsecticide 

May 26-31 G, Neoron 0.600 1/ha 
1997 

Danirun 0.600 1/ha Junc 23-26 G, 
1998 Junc 1-7 G, Kelthanc 1.2 1/ha 

1999 May 24-29 G, Mitigan 0.2%/ha 

May 25-31 G, Ncoron 0.250 mi/ha 
2000 

Mitigan 0.2%/ha June 19-26 G, 

May 26-31 G, Ncoron 0.600 1/ha 
2001 

Danirun 0.600 1/ha June 23-26 G, 

Le~:end: G 1 and G, arc thc gcnerations of grape moth Eupoecilia ambigue tia and Lobesia bot rana. 

RESUL TS AND DISCUSSIONS 

From the collected larvae and pupae of Eupoecilia ambiguella, we obtained 6 species of primary parasitoids 
belonging to the Hymenoptera. Among them, 5 species belongs to the lchneumonidae and one species to the Pteromalidae. 
A single species was obtained as larval parasitoids - Endromopoda detrita (HOLMGREN, 1860). For the first time, for 5 of 
them there are presented quantitative aspects ofthe parasitic perfonnance in a vineyard from Romania. 

During the period of investigation, these species were found parasitizing 11.39% from the larvae and pupae of 
grape moth (Table 2). The family lchneumonidae has the largest contribution to reducing the Eupoecilia ambiguella 
population in Ştefăneşti-Arges vineyards, with a percentage of parasitizing of 10.13%. Scambus vesicarius 
(RAT/.EBURG, 1844) and Pimpla spuria GRAVENHORST, 1829 were the most important parasitoids. 

The data about the recorded parasitoids have been arranged in the following order: locality/stage of 
host/collecting date/date of emergence/individuals ( ~' and r1') obtained. 

ICHNEUMONIDAE family 

Endromopoda detrita (HoLMGRI'N, 1860) was reared as a larval, solitary, primary ectoparasitoid in Ştefăneşti­
Valea Mare/larva/June 27, 1998/July Il, 1998110'. 

It is known from this host by CATONI in 191 O (GALET, 1982). This polyphagous species is known as primary 
parasitoid from many species of Curculionidae, Aegeriidae, Tortricidae, Pyralidae (Lepidoptera). Chloropidae (Dip.), 
and Cynipidae (Hymenoptera). 

In Romania it was obtained from Lixus elegantulus BoHEMAN, 1842 (Curculionidae) (PISICĂ, 2001) and E. 
ambiguel/a (PISICĂ & P ĂIŞESCU-BĂRBlJCEANU, 2002). 

Upon collection, the larva of E. ambigue/la was almost sucked and presented an ectoparasite larva of about 6 
mm, white-pink. In laboratory condit.,edţâî ions, the ectoparasite larva kept on feeding, and on July 1, 1998, it began 
to make up its cocoon for nymphosis. After one day, it was ready and the nymphosis lasted nine (9) days, until July Il, 
when the adult hatched. 

The ro le ofthis parasitoid in limiting ofthe host populations was 1.27% (Fig. 1 ). 

Scambu.'i vesicarius (RAT/.EBURG, 1844) was reared as a pupal, solitary, primary endoparasitoid in: Ştefăneşti­
Valea Mare/pupa/June 27, 1998/July 8, 199811 .~; Ştefăneşti-Valea Mare/pupa/June 27, 1998/July 9, 1998/1 ·.~. 

It is a polyphagous species known from species ofTischeriidae, Tortricidae, (Lepidoptera), Tenthredinidae and 
Cynipidae (Hymenoptera). HmFMANN & MICI II. (2002) had mentioned it as parasitoid of L. botrana and E. ambigue/la. 

In Romania, it was obtained from Ma/acosoma neustria (LINNAElJS, 1758) (PISICĂ, 2001) and E. ambigue/la 
(PISICĂ & PĂIŞESCU-BĂRBUCEANU, 2002). 

In the summer of 1998, in the vineyard Ştefăneşti-Valea Mare, it reduces the host population by 12.5%. 
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/toplectis a/ternam.· (GRAVI:NIIORST, 1829) was reared as a pupal, solitary, primary endoparasitoid in: 
Ştefăneşti-Viişoara/pupa/February Il, 1997/February 24, 1997/Id'. 

It is known from this host as primary parasitoid in ltaly (CATONI, 191 O in GAt.l'T, 1982; MARCIIESINI & 
MoNTA, 1994). In Gennany, according to SENGONCA & Ll'ISSI' (1988) it was the most important parasite making up to 
75 per cent of ali parasites. 

This polyphagous species is known in Romania as primary parasitoid from many Lepidoptera (PISICĂ, 2001) 
and as secondary parasitoid from Jchneumonidae, Braconidae and Tachinidae cocoons (DIACONU, 1999; PISICĂ, 2001 ). 

It was obtained in Moldova by LEON ( 1912), LucA ( 1981) and Au ( 1982) from E. amhiguella pupae. 
The parasitizing ratio was only 1.27%. 

Pimpla contemplator (M(it.I.ER, 1776) was reared as a pupa!, solitary, primary endoparasitoid in: Ştefăneşti­
Valea Mare/pupa/June 27, 1998/July 9, 1998/1,. 

It is a polyphagous species, obtained in Romania as primary parasitoid from many Lepidoptera (PISICĂ, 2001) 
and as secondary parasitoid from a cocoon of Macrocentrus pallipes Nt:t:s, 1811 (Braconidae) (DIACONU, 1999). 

THOMSON ( 1957) did not mention it among the parasitoids ofthis host. 
According to PISICĂ & PĂIŞFSCU-BĂRBlJCEANLJ (2002), the host-parasitoid relationship is new to science. 
The role ofthis parasitoid in limiting ofthe host populations was reduced: 1.27%. 

Pimpla .<>puria GRAVENHORST, 1829 was reared as a pupal, solitary, primary endoparasitoid in: Ştefăneşti­

Viişoara/pupa/February Il, 1997/March 21, 1997/1 , Ştefăneşti-Viişoara/pupa/ February Il, 1997/March 21, 1997/1 t. 
It is a polyphagous species reared from this host in Europe (CATONI, 191 O) (in GAI.FT, 1982). HoFFMANN & 

MtCHI. (2002) had mentioned it as parasitoid of L. hotrana and E. amhiguella. 
In Romania it is known from severa! Lepidoptera (PISICĂ, 2001). According to PISICĂ & PĂIŞESCLJ­

BARIHJCEANLJ (2002), the host-parasitoid relationship is new for Romania. 
These pupae were parasitized during fali, when parasitoids seek hosts for winter, which explains the 

extensivity of infestation: 18.18%. Thereby, VoUKASSOVITCh ( 1924) states that the most of the parasitoid species are 
reared from E. amhiguella and L. hotrana hibernating pupae. 

The parasitizing ratio of E. amhiguella populations was 2.53%. 

PTEROMALIDAE family 

Dibracllys boarmiae (WAI.Kl'R, 1863) was reared as a pupa!, gregarious, primary endoparasitoid in: Ştefăneşti­
Viişoara/pupa/February Il, 1997/February 26, 1997/5 )Jc ; 3·'\Z'. 

It is a polyphagous species, known as primary parasitoid from species of Pyralidae, Oecophoridae 
(Lepidoptera), Anobiidae, Ptinidae, Bruchidae (Coleoptera), and as secondary parasitoid from cocoons of Braconidae 
{TRJAPITZYN, 1978). 

Eight larvae, of about 1 mm and white-coloured, were found in a pupa of E. amhiguella collected on February 
Il, 1997 in the locality of Ştefăneşti, its content being entirely consumed. In Jaboratory conditions, after about seven (7) 
days the larvae turned into nymphs and after another week, turned into adults. D. hoarmiae hibernates as mature larva 
in the hibernating stages ofthe hosts. 

The parasitizing ratio was 1.27% (Fig. 1 ). 
In Romania, this species was obtained for the first time by rearing. 
The host-parasitoid relationship is new to science. 

The etTect of chemical treatments on Eupoecilia ambigue/la parasitoids 
In the Ştefăneşti locality, chemical treatments and unfavourable climate contributed to the reduction of the 

population ofthese microlepidoptera. 
In terms of the year 1998, favourable to the development of the E. amhiguel/a species (BARAUCEANU & 

ANDRIESCU, 2005) there were identified two sites of collection: the vineyard of the Ştefăneşti-Viişoara, where a 
parasitizing percentage of only 3.85% was achieved and the vineyard of the Ştefăneşti-Valea Mare village with a 
parasitizing percentage of 25% (Table 1 ). Although both sites belonged to the Ştefăneşti vineyard research station and 
were subjected to the same regime of chemical treatments, the parasitizing difference was due to different ecologica! 
neighbourhoods. In this case, the forest, which is located near the vineyard of the Valea Mare, could be, on the one 
hand, a refuge for parasitoid species of that vineyard, and on the other hand, a source of repopulating the vineyard with 
the parasitoids living there. 

Thus, the forest edge or protection curtains may constitute temporary feeding and sheltering sites for 
entomofauna and, at the same time, effective sources of repopulating the cultures depleted by treatments. 

However, as GAtrr ( 1982) noted due to the monocultural character of most vineyards where E. amhiguella is 
found, parasitism that can affect the eggs, larvae and chrysalides remains insignificant and insufficient to play a 
considerable limiting role. 
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Table 2. Primary parasitoids obtained from the larvae and pupae of Eupoeci/ia ambiguel/a and their ro le in the limitation ofhost populations in Şteflneşti (Argeş) vineyard. 
Tabel 2. Parazitoizii primari obţinuţi din larve şi pupe de E. ambigue/la şi rolul lor in reducerea populaţiilor gazdei in podgoria Şteflineşti (Argeş). 

Primary parasltolds 

No.of 
ICHNEUMONIDAE PTEROMALIDAE 

Place 
Date of 

Ind. Ellllro•opodtl Sc••bus ltopkctis Pl•pltl P. lhn. non-
c:ollectlon No. % No. "· ddrlU 11eslctlrlus t1lter1111tu _spuritl coltte•Dhltor emerglna 

Dibraclrys botlmtitle 

No. •;. No. % No. "· No. "· No. •;. No. % No. % 
11.02.1997 Il 4 36.36 3 27.27 - - - - 1 9.09 2 18.18 - - - - 1 9.09 

Şteflneşti-Viişoara 
19.06J 997 2 o o - - - - - - - - - - - - - - - -

TOTALI997 13 4 30.76 3 23.07 - - - - 1 7.69 2 15.38 - - - - 1 7.69 

8.06.1998 2 o o - - - - - - - - - - - - - - - -
11.06.1998 8 o o - - - - - - - - - - - - - - - -

Şteflneşti-Viişoara 15.06.1998 10 o o - - - - - - - - - - - - - - - -
22.06.1998 1 o o - - - - - - - - - - - - - - - -
30.06.1998 5 1 20.00 1 20.00 - - - - - - - - - - 1 20.0 - -

SUBTOTALI998 26 1 3.85 1 3.85 - - - - - - - - - - 1 3.85 - -
Şteflneşti-Valea Mare 27.06.1998 16 4 25.00 4 25 1 6.25 2 12.5 - - - - 1 6.25 - - - -

TOTAL1998 42 5 11.90 5 11.90 1 2.38 2 4.76 - - - - 1 2.38 1 2.38 - -

2.06.2000 5 o - - - - - - - - - - - - - - - - -
Şteflneşti-Viişoara 

9.06.2000 4 o - - - - - - - - - - - - - - - - -
TOTAL2000 9 o - - - - - - - - - - - - - - - - -

25.07.2001 3 o o - - - - - - - - - . - - - - - -
Ştetlneşti-Fitotron 

11.09.2001 6 o o - - - - - - - - - - - - - - - -
31.07.2001 1 o o - - - - - - - - - - - - - - - -

Şteflneşti-Viişoara 
1.08.2001 2 o o - - - - - - - - - - - - - - - -

21.08.2001 2 o o - - - - - - - - - - - - - - - -
13.12.2001 1 o o - - - - - - - - - - - - - - - -

TOTAL2001 15 o o - - - - - - - - - - - - - - - -
TOTAL 79 9 11.39 11 10.13 1 1.27 2 2.53 1 1.27 2 2.53 1 1.27 1 1.27 1 1.27 
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Figure 1. The importance of prim al)' parasitoids in limiting the Eupoecilia ambigue/la populations. 
Figura 1. Importanţa parazitoizilor primari în reducerea populaţiilor de E. ambigue/la . 

Legend: E.d.- Endromopoda detrita; S.v.- Scambus vesicarius; l.a. - Jtoplectis a/ternans; P.s.- Pimpla spuria; P.c.- Pimpla con/emplator; lch. 
non-e.- non-emerging lcheumonidae; D.b. - Dibrachys boarmiae 

CONCLUSJONS 

Since in this region, the pest populations remains low, it will be controlled by a small number of parasitoids, 
generally by polyphagous species that also find other alternative hosts in that area. 

Of the six (6) species of parasitoids obtained, only ltoplectis alternans GRAv. has already been mentioned in 
Romania. 

The small number of species identified and the reduced efficiency of the parasite complex of the species 
Eupoecilia ambigue/la in that vineyard can be caused by the poor representation of the host population due to the rather 
unpropitious climatic conditions for the development of the species, as well as by the treatments conducted over the 
years, which prevented the gradual strengthening of a set of specific host-parasitoid relationships. 

On the other hand , despite the chemical treatment, parasitoids still remain in the vineyards, but with small 
parasitizing percentages, to them al so contributing the location of the vineyards where observations were ma de, near 
the forest. 

To conclude, the parasitoid complex of the species Eupoecilia ambigue/la is still insufficiently known in 
Romania. 
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RESEARCH ON THE CHANGES OF SOME PHYSIOLOGICAL PARAMETERS 
IN PRUSSIAN CARP (Carassius auratus gibelio BLOCH 1782) UNDER THE 

ACTION OF PHENOL 

ZGURSCHI Gabriela, PĂUNESCU Alina, MARINESCU Al. Gabriel 

Abstract. Phcnol and ils compounds arc ubiquitous water pollutants. which comc to the natural \\ater rcsourccs from thc cfllucnts of 
a varicty of chcmical industrics and industrics of rcsin. paint. tcxtilc. leathcr. pctrochcmical. causing ccological unbalancc. In this 
papcr \\C study thc action of phcnol. undcr dif1crcnt conccntrations 1.2 mg phcnol 1 1 \\ater. 2.4 mg phcnol 1 1 water on some 
physiological parametcrs on Prussian carp (Carassiu.1· auratus gibelio BLOCI! 1782). Phcnol had an increasing ctTect on oxygcn 
consumption li.H thc Prussian carp. In ali concentrations. phcnol modilicd the valucs of breathing frequency (the phcnol cflcct is 
stimulat ing al lirst and then inhibits breathing frequeney ). 

Keywords: phenol. Prussian carp. oxygen consumption. breathing frcquency. numbcr of erythrocytcs. 

Rezumat. Cercetări privind modificările unor parametri fiziologiei la caras (Cara.~.~ius auratu.\· gibelio BLOCH 

1782) sub acţiunea fenolului. Fenolul şi compuşii ICnolici sunt poluan(i omniprezenli în apă. care ajung în resursele naturale de 
apă din elluenlii evacua(i din industriile chimice şi industriile de răşină. vopsea. textile. piele. petrochimie. eauzând un dezechilibru 
ecologic. În această lucrare am studiat aqiunea fenolului în diferite concentra\ ii ( 1.2 mg fcnol 1 1 apă. 2.4 mg fenol 1 1 apă) asupra 
unor parametri liziologici la caras (Carassius auratus gibelio BLOCH 1782). Fcnolul a avut un efect inhibitiv asupra consumului de 
oxigen al carasului. În toate concenlraliile studiate lcnolul a modificat valorile ritmului respirator (efectul lcnolului este stimulator la 
început. după care frecven1a mişcărilor respiratorii scade). 

Cuvinte cheie: lcnol. caras. consum de oxigen. frecventa mişcărilor respiratorii. număr eritrocitc. 

INTRODUCTION 

Phenols and phenolic substances are aromatic hydroxyl compounds classified as monohydric or polyhydric, 
depending on the number of hydroxyl groups attached to the aromatic benzene ring (McNEEL Y el al., 1979). The 
chemical fonnula for phenol is C6H50H. Phenols are a major by-product ofthe pulp and paper, mineral, chemical, steel 
and metal, and petroleum industries. Phenols are used as disinfectants, biocides, dyes, pesticides, medical and industrial 
organic chemicals. Phenols may occur naturally in aquatic environments from the decomposition of aquatic vegetation 
(DOBBINS el al., 1987). The major anthropogenic sources are industrial effluents and domestic sewage. Phenolic wastes 
may contain cyanide, aldehydes, ketones, alcohols, organic acids, and gases (ALAAASTER & LLOYD, 1982). 

Fish toxicity studies comparing the various phenols report differential toxicity (DEVI & SASTRY, 1987). Acute 
toxicities for Daphnia nwt;na (Milll.l'R 1785) include a 96-h LC50 of 2.12 mg*L-1 2.4-dimethylphenol and a 96-h 
LC50 of 4 mg*L-1 phenol (EWU.l. el al., 1986). Other 48-h values for phenol include a LOEL of 0.19 mg*L-1 for the 
rotifer Brachinous ca(vcţjlorus (PAL LAS 1766) (SNELL & MOFFAT, 1992) and an LC50 of 3.1 mg*L-1 for Ceriodaphnia 
duhia (RICIIARD 1894) (ORIS et al .. 1991 ). BRADIHJRY ( 1989) reported the occurrence of severe seizures, mediated by 
the central nervous system, in Salmo t;airdneri (W ALAAUM 1792) after exposure to sublethal phenol concentrations. 

Phenols are pollutants in aquatic environments. KoBA YASill & AKrrAKE ( 1975) reported that fish are able to 
excrete phenol rapidly. Kinetic studies are of interest because there are two different phases of elimination of phenols 
from goldfish. According to FoRSTER & GoLDSlTIN ( 1969). gills of fishes ostensibly do not provide an efficient way of 
elimination even for readily diffusible foreign substances. Dogfish excrete foreign compounds to a limited degree 
through gills (ADAMSON & Sll BER, 1974). 

Phenols penetrate into surface waters with industrial effluents, especially the waste waters from the therrnal 
processing of coal, from petroleum refineries, from the production of synthetic fabrics and other industrial segments. 

This study was carried out to analyze the effects of sublethal and lethal concentrations of phenol on some 
physiological parameters ofthe Prussian carp (Carassius auratus gihelio). 

MATERIAL AND METHODS 

In ali the variants, Prussian carp (Carassius auratus gihelio) was captured from the surrounding lakes of Piteşti. 
After 10 days ofadaptation in the lab, where they were fed ad libitum once a day, the fish were separated in lots. The phenol 
concentrations that were used had been established by preliminary survival tests. The fish were immersed in these solutions, 
which had been well stirred and aired for five minutes. The water temperature was between I8°C and 20°C, the immersion 
solution was changed every 24 hours and the water was continuously aired. The energetic metabolism, expressed by the 
oxygen consumption, was detennined by using the closed respiratory chamber method (the oxygen dose in the water was 
established by using the Winkler chemical method) (Ptco~ & NAsTAsrscu, 1988). These deterrninations were made at 
intervals of 24, 48, 72, 96, 168 and respectively 336 hours. In some cases the deterrninations were made at intervals shorter 
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than 24 hours from immersion. The breathing frequency was determined at the same intervals as in the case of the energetic 
metabolism. The number of erythrocytes was microscopically detennined with a Thoma ce lis numbering chamber, by using a 
small am o unt of blood collected from the caudal artery (P1coş & NĂST ĂSESCU, J 988). The measurements were carried out 
only for the 14 day treatments with Prussian carp individuals subjected to concentrations of 1.2 mg phenol 1 1 water and 2.4 
mg phenol 1 1 water. 

RESULTS 

For a better comparison between the toxic effects of phenol in the concentrations investigated, the average 
frequency of respiratory movements and oxygen consumption were represented graphically in figure 1 and fi gure 2. 
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Figure 1. The intluence of phenol upon breathing frequency on Prussian carp (Carassius auratus gibe/io). 
Figura 1. Influenţa fe nolului asupra frecvenţe i respiratorii la caras (C auratus gibelio). 

336H 

168H 

-;;;' 
96H 

! 7ZH 

~ -r- T ... 48H -24H - -w 
:::r-:" . 1 o 

100 -200 
JOJ 

mloo:yg•n ik g.11 

•P'leno: 2.4 mg/1 v ater OPhenol1 ,2 mg /1 water • contro11ot 

Figure 2. The intluence of phenol upon oxygen consumption on Prussian carp (Carassius auratus gibelio) . 
Figura 2. Influenţa fenolului asupra consumului de ox igen la caras (C auratus gibelio). 
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Figure 3. Number of erythrocytes of Prussian carp (Carass ius auratus gibe/io) after 14 days of exposure to phenol. 
Figura 3. Numărul eritrocitelor la caras (C. auratus gibe/io B) după 14 zile de expunere. 
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DISCUSSIONS 

The most important sublethal acute effects observed in freshwater species after phenol exposure were a 
reduced heart rate and damage to the epithelium of gills, liver, kidneys, intestines and blood vessels. Direct contact 
between the aquatic environment and the gill epithelium may cause these surfaces to become sensitive to environmental 
alteration in the presence of toxic materials or other irritants. 

Phenol changed the respiratory rhythm of Prussian carp in ali investigated concentrations. For ali 
concentrations tested, the effect of phenol was initially stimulating and then inhibitory as regards the frequency of 
respiratory movements. 

The stimulating effect of respiration was maintained for 24 hours after exposure to two concentrations, the 
strongest stimulation being recorded after 48 hours of exposure to the concentration of 2.4 mg/1 water. 

Figure 2 shows the average oxygen consumption at Prussian carps (Carassius auratus gibe/io) exposed to 
phenol in different concentration for 14 days. At the concentration of2.4 mg/1 water, stimulatory effect was found in the 
first 72 hours, at first concentration, with 17.44% as compared to the control lot, after which oxygen consumption 
decreased steadily to a value of20.98% as compared to the control lot. 

Haematological studies in fishes have assumed greater significance because these were to be used as an 
effective and sensitive index to monitor physiological and pathological changes induced by natural or anthropometric 
factors. Haematological analysis can provide important information about the interna! enviromnent of the organism 
(MASOl'lJST, 2000). 

After two weeks of exposure to the phenol concentrations of 1.2 mg/1 water, the number of erythrocytes in 
Prussian carp decreased to 63.43% as compared to the control groups (Fig. 3). It can say that these concentrations 
produce haemolysis, is impaired erythropoiesis. 

CONCLUSIONS 

Phenol in concentrations of 1.2 mg/1 water and 2.4 mg/1 water had an overall stimulating effect on oxygen 
consumption of Prussian carps (Carassius auratus gibe/io) in the first phase followed by restoration of energy 
metabolism after 14 days of exposure to toxic. 

In ali concentrations studied, phenol significantly changed the values ofthe respiratory rhythm at Prussian carp 
(Carassius auratus gibe/io) during the acute test (96 hours), the toxic effects being initially stimulating, followed by 
reducing the physiological parameter values after 14 days of exposure to phenol were in most cases very close to 
control. 

The phenol, in a concentration of 1.2 mg/1 water, has produced a significant decrease in the number of 
erythrocytes. 
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INFEST ATION OF GIBEL CARP Carassius auratus gibelio (CYPRINIDAE) 
WITH Piscicola geometra (HIRUDINEA, RHYNCHOBDELLIDA) 

GOGA Ionelia Claudia, TÎMBURESCU Constanta 

Abstract. Piscicola geometra (LINNAEUS 1761) is the most common species of fish leech. which aiTects a wide varicty of host - lish 
bclonging to natural or aquaculturc populations. inducing hacmorrhagcs and ulccrations. Thc papcr focuscs on diiTcrent ccological 
aspects regarding quantitativc indcxes (frcqucncy and abundancc) in case of captured specics. thc rclation bctwecn thc parasitized 
lish and this lcech. thc parasitic spots. as wcll as on thc visible ciTects it gcnerates. The studicd material was collectcd from thc 
Preajba Vallcy hydrographical basin. 

Keywords: The Preajba Valley. infestation. Carassius auratus gihelio. Piscicola geometra. 

Rezumat. lnfestarea carasului Cara.~.<tius auratu.<t gihe/io (Cyprinidae) cu Piscico/a geometru (Hirudinea, 
Rhynchobdellida). Piscicola geometra (LINNAElJS 1761 ). cea mai comună lipitoare a peştilor. parazitează un spectru larg de peşti din 
populatiile naturale. ca şi pc cele din culturi. provocând gazdelor hemoragii şi ulceratii. Lucrarea tratează aspecte ecologice privind 
indicii biocenotici cantitativi (frecvenţa şi abundenta) în cazul speciilor capturate. rela\ia dintre peştele parazitat şi această lipitoare. 
situsurile de parazitare precum şi efectele vizibile ale acţiunii acestui cctoparazit. Materialul studiat a fost colectat din bazinul hidrogralic 
Valea Preajba. 

Cuvinte cheie: Valea Preajba. inl'cstarc. Carassius auratus gihelio. Piscicola geometra. 

INTRODUCTION 

The study was achieved in the first trimester of 20 12. The study site was represented by the small reservoirs 
built along the Preajba River, a small tributary of the Jiu. There were taken samples in order to gather the ichthyologic 
material necessary for further parasitological studies (GOGA, 2009a, b; 201 O; GOGA & TiMBURr:scu, 20 II; GOGA & 
CODREANU BĂLCESCU, 2011 ), as well as for the calculation of the biocoenotic quantitative indexes (fi'equency and 
abundance) of the captured species, the purpose of which was the achievement of a correlation between parasite and 
parasitized fish. 

Piscicola geometra (LINNAEUS 1761) is a non-specific ectoparasite that provokes the disease called 
'"piscicolosis'' to fish (Fig. 1 ). This leech is part of the 60 species of fi'eshwater and marine Hirudinees mentioned in the 
specialized literature as fish parasites (GIIITTINO, 1985); it is brown or green. The leech is up to 35 mm long and 3 mm 
wide and presents two suckers (MUNTEANU & BoGATU, 2008); it was identified on the gibel carp C. auratus gihe/io. 
The anterior extremity of the parasite presents a distinct sucker with some black ocular spots (two pairs of eyes), the 
first two being larger (Figs. 2; 2a); the posterior extremity presents a much larger and stronger sucker with pigmentation 
fields radially disposed (Fig. 3) (VULPE, 2007). In the superficiallayer ofthe body wall, there can be noticed small, star­
shaped, light-brown pigment cells (Figs. 4; 4a), while in deeper layers, there appear larger, dark-brown pigment cells 
(Fig. 5). Generally, the colour ofthese fish leeches varies according to the colour ofthe host fish. They parasite the fish 
without any intermediate host (VULPI', 2007). 

MATERIAL ANO METHODS 

In the first months of 2012, there were made some field trips in the area of the small reservoirs located along 
the Preajba river and taken sporadic samples by means of monofilament net (a net of 100 m length and 2 cm wide 
meshes). Taking samples was a quite difficult process as the lakes were invaded by macrophytic submerged vegetation. 
During this sampling period, there were captured 47 samples containing the following fish species: Scardinius 
erythrophthalmus, Lepomis gihhosus, Ahramis hrama, Carassius auratus gihelio, Perca.fluviatilis. The ectoparasite fish 
leeches belonging to Piscicola geometra were identified only on the gibel carp; there were also established the parasitic 
spots and the incidence of the parasitosis. The collected material was ichthyo-pathologically examined, namely clinica! 
and parasitological, in the Parasitology laboratory of Sanitary Yeterinary Direction Dolj. The fish were examined 
macroscopically in order to study the areas affected by leeches. 

The parasites were then placed on a Petri dish, in distilled water, its visualisation being achieved through 
transparency at the stereomicroscope Olympus SZX7 with objectives 2x, 3,2x; ocular WHSZ 1 Ox/22, as well as at the 
optic microscope Olympus BX 43, as fi'esh preparat ion slide-slide, with the objectives 2x, 1 Ox; ocular WHN 1 Ox/22. 
After examination, the parasites were fixed in plastic bottles in 4% formaldehyde (Fig. 6). 
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Figure 2. Anterior sucker with the four black ocular spots (fresh 
preparation; optica! microscope, objective 2x; ocular WHN 1 Ox/ 22) 

(original). 1 Figura 2. Yentuza ante ri oară prevăzută cu patru pete 
oculare negre (preparat nativ între l amă ş i l ame lă ; microscop optic, 

obiectiv 2x; ocular WHN 1 Ox/22) (original). 

Figure 1. Piscicola geometra (LINNAEUS 176 1) (original). 

a 

Figure 2a. Anterior sucker with four black ocular spots 
(stereomicroscope visualisation. o~jective 2x; ocular 

Wl-ISZ IOx/22) (original). 1 Figura 2a. Yentuza ante rioară 

prevăzută cu patru pete oculare negre (v izualizare 
stereomicroscop, obiecti v 2x ; ocu lar WHSZ 1 Ox/22) 

(original). 

Figure 3. Posterior sucker with pigmentation fields radially disposed (stereomicroscope visuali sation, objective 3,2x; ocular 
Wl-ISZ 1 Ox/22) (original). 1 Figura 3. Yentuza posterioară prevăzută cu câmpuri pigmentare dispuse radial (v izualizare 

stereom · obiectiv ocular WHSZ 1 Ox/2 
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Figures 4, 4a. Small , star-shaped, light-brown pigment ce lis within the superficial layer of the body wall 
(fresh preparation; opticalmicroscope, o~jective IOx; ocular WHN IOx/ 22) (original). 1 Figurile 4, 4a. Ce lule pigmentare mărunte în 

formă de stea de culoare brun - deschis, prezente în stratul superficial 
al peretelui corpului (preparat nativ între l amă şi l amelă ; microscop optic, obiecti v 1 Ox: ocular WHN 1 Ox/ 22) (original). 

Figure 5. Large, dark-brown pigment ce li s in the deeper layers ofthe body wall (fresh preparation; optica! microscope, objective 1 Ox; 
ocular WHN 1 Ox/ 22) (original). 1 Figura 5. Ce lule pigmentare mari brun - deschis, preze nte în straturile profunde al peretelui 

corpului (preparat nativ între l amă ş i l ame lă ; microscop optic, obiectiv 1 Ox; ocular WHN 1 Ox/ 22) (original). 

Figure 6. Parasiles fixed in 4% formaldehyde. 1 Figura 6. Paraz iţii fixaţi în formaldehidă 4% (original). 

RESULTS AND DISCUSSIONS 

The 47 samples taken were also analysed from the ecologica! point of view rendering the quantitative 
biocoenotic indexes: Frequency (F%) and Abundance (A%) (STĂNICĂ- EZEANU & NEACŞU, 1998). 

F % = p 1 P x 100 where: p - number of samples where a certa in species appears; 
P - total number of examined samples. *F% (O - 25%) accidental species; *F% (25 - 50%) accessory species; 

*F% (50 - 75%) constant species; *F% (75 - 1 00%) euconstant species. 
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A% = n 1 N x 100 where: n - number of individuals per species; 
N - number of individuals belonging to ali the species of samples. 

Table 1. Frequency - qualitative biocoenotic index of captured species. 
Tabel 1. Frecventa- indice biocenotic cantitativ al specii lor capturate. 

No. Species 
F% (O- 25%) 

A/%) F% (25- 50%) F% (50 -75%) F% (75- 100%) 
accidental acc.essory constant euconstant 

1. Carassius auratus - 72.3 - 100 
2. Scardinius erythrophlhalmus - 12.7 33 .3 - -
3. Lepomis gibbosus - 4.25 33.3 - -
4. Abramis brama - 4.25 - 66.6 -
5. Percajluviatilis - 2.12 33.3 - -

The values ofthe indexes emphasize that the species C. auratus gibelio registers a high density compared with 
the other species and an increased frequency in captures, thus, possibly illustrating a preference ofthis fish leech for the 
species belonging to the family Cyprinidae, as Iiterature in the field mentioned (ROMAN, 1955). 

Piscicola geometra is a leech displaying a long, tlexible body made up of a definite number of segments. It 
affects fish populations from the lakes invaded by vegetation. AII species of fish may be affected by piscicolosis, but a 
higher incidence is registered at Cyprinidae. Piscicola geometra is the most common freshwater Ieech species scarce in 
lakes. It is distributed in Europe, Central Asia, North America, parasitizing freshwater fish, especially Cyprinidae, and was 
previously reported from 8 host species (Rutilus rutilus, Scardinius erytrophthalmus, B/icca bjoerkna, Tinca tinca, Esox 
lucius, Barbus rajanorum mystaceus, Abramis brama, Cyprinus carpio) from different lakes in Turkey (Sapanca Lake, 
Terkos Lake, Keban Dam Lake, Cavuscu Lake, Uluabat Lake) CEYLAN et al., 2011; ARSLAN & EMIROOLU, 20 Il identified 
the parasitic leech Piscicola geometra, for the first time, at exotic fish species Carassius gibelio (on operculum) in Lake 
Uluabat (Turkey). In the work entitled Research regarding the parasi te fauna of the Danube fish (ROMAN, 1955) in case of 
the Danube Delta, this leech was mentioned on the gills offreshwater bream and on the skin ofrudd and perch. Within the 
Danube basin, it was also identified in case ofpike, nase, chub, and perch. ln our countty, P. geometra was mentioned by 
ANTIPA (1909) at carp, DUM ITRU (1937) at pike, barbel, and bream, ZEMIANKOVSKI (1946) at carp. 

With regard to the pathogeny of the disease, the parasites sources are represented by old fish, water, 
macrophytic vegetation and the substratum the leeches lay their cocoons (in summer). An important factor triggering 
the appearance ofthe parasitosis is water temperature; the invasion decrease in intensity when water gets warmer. There 
were collected 75 samples fixed on different patts of the body (oral mucosa, pectoral fins, caudal fin, and the skin 
covering the ventral part ofthe body); their Iength varied between 15 mm and 35 mm. 

The fish affected by piscicolosis had bleeding wounds at the body surface provoked by the suckers of the 
leeches. Some individuals of gibel carp sti li displayed portions of destroyed tegument at the level ofthe scales from the 
dorsal part of the body due to the disappearance of the mucus layer, which enabled the penetration of other pathogen 
agents, in this case of the fungus Saprolegnia sp. The diagnosis of the parasitosis was relatively simply achieved, 
through macroscopic examination ofthe body of ali collected fish and emphasis of leeches (Figs. 6; 6a). 

The parasitosis evolved sub clinically due to the small number of parasitized fish and to the fact it was no 
longer identified in the next captures. 

Specialized Iiterature (MUNTEANU & BOGATU, 2008) mentions as prophylactic measures meant to prevent 
piscicolosis: destruction of macrophytic vegetation and avoidance of the penetration of other fish species from one 
basin to another, taking into account the reservoirs have direct communication and the water surplus is discharged 
through bottom dischargers. Among treattnent measures, it is used Trichlorfon 1 g/6 m3 water. 

Figures 6, 6a. Presence of leeches - macroscopic examination (original). 
Figurile 6, 6a. Ev identierea lipitorilor, prin examen macroscopic (original). 
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CONCLUSIONS 

The study was perfonned during the first trimester of 20 12; the studied site was represented by the small 
reservoirs located along the Preajba river, a small tributary ofthe Jiu river. 

The parasitosis evolved sub-clinically taking into account the reduced number of parasitized fish, as well as the 
disappearance of leeches in the next captures. 

The sampled fish material was examined from the ichthyo-pathological viewpoint, namely clinica! and 
parasitological examinations, in the laboratory of parasitology of the Sanitary Veterinary Direction Dolj. The fish were 
examined macroscopically and the diagnosis of the parasitosis was relatively simple to achieve. based on the visual 
observation of the spots affected by leeches, as well as on the observations made with the optic microscope Olympus 
BX 43 and stereomicroscope Olympus SZX7. 

The fish affected by piscicolosis had bleeding wounds at the skin surface provoked by the suckers of the 
leeches; the disappearance of the layer of mucus enabled the penetration of other pathogen agents, in this case the 
fungus Saprolegnia sp. 

An important factor that triggers the development of the parasitosis is water temperature and abundant 
submerge macrophytic vegetation. 

The destruction of macrophytic vegetation, the prevention of fish migration from one reservoir to another and 
the treatment with Trichlorfon 1 g 1 6 m3 water are just some ofthe measures able to stop this parasitosis. 
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HISTOPATHOLOGICAL CHANGES IN MARSH FROG (Pelophylax ridibundus) 
LUNG TISSUE INDUCED BY THE ACTION OF ROUNDUP" HERBICIDE 

PĂUNESCU Alina, PONEPAL Maria Cristina, DIMA Romulus, 
GRIGOREAN Valentin Titus, POPESCU Mihai 

Abstract. Thc histopathology of Roundup~ on the lung tissucs in marsh frog (Pelophylax ridihundus) was investigatcd. Thc animals 
werc cxposed to sub-lethal conccntrations (0.138x 1 o·J;g of body weight) of Roundup~~<' administratcd by intraperitoneal shots (o ne 
shot evcry two days in a scheme of 3 wecks) at two thcrmic levels (4-6"C and 22-24"C). Light microscopy of lung rcvealed 
hyperplasia of thc respirator)' cpithelium. an incrcase in thc number of goblet ce lis. increasing the nuc Ieus diameter of pneumocytes. 
intcrstitial edcma. prescnce of melanin deposit. llighly degenerative changes in lung tissue such as interstitial edema. prescnce of 
mclanin deposit. an increase in the number of hypcrplasiated and active goblet cells. \\Cre evident in animals that was treatcd with 
toxic and kept at 22-24"C. 

Keywords: frog. hyperplasia. rcspiratOI)' cpithelium. intcrstitial cdema. pneumocytes. Roundup", 

Rezumat. Modificări histopatologice în ţesutul pulmonar la broasca-de-lac (Pelophylax ridibundu.~) induse de 
acţiunea erbicidului Roundup". În prezentul studiu au fost investigate elcctcle histopatologice induse de aqiunca crbicidului 
Roundup"" asupra tesutului pulmonar la broasca Pelophylax ridihundus. Animalele au fost expuse acţiunii unor conccntra(ii sublctale 
de RoundupJ< (0.138x 1 o·J;g greutate corporală) administrate prin injcctii intraperitonealc (o injec(ie la 2 zile timp de 3 săptămâni) la 2 
nivele termice (4-6"C respectiv 22-24"C). Microscopia optică a indicat prezenta hiperplaziei epiteliului respirator. creşterea 

numărului de celule mucoase. creşterea diametrului nucleului pneumocitelor. edeme interstitiale. prezenta depozitelor de melanină. 
Cele mai severe modilicări (cdeme interstiatiale. prezenta depozitelor de melanină. creşterea numărului de celule hiperplaziate) au 
fost înregistrate în cazul animalelor tratate şi tinute la o temperatură de 22-24"C. 

Cuvinte cheie: broască. hipcrplazie. epiteliu respirator. edemc intersti(iale. pneumocite. Roundup1<', 

INTRODUCTION 

The application of environmental toxicology studies on non-mammalian vertebrates is rapidly expanding 
(RELYEA & JONES, 2009). 

Aquatic ecosystems can be contaminated with agrochemical products by leaching, run-off or director indirect 
spraying, this latter by action of the wind (WHO, 1994). In this regard, considerable research efforts have focused on 
the global decline of amphibian populations across the globe. 

One of the widely used agrochemical products is glyphosate the herbicide (GP) - N (phosphonomethyl) 
glycine - known commercially as Roundupek' (RAMJREZ-DUARTE el al., 2008). The Roundup® contains, in addition to 
GP, a cationic surfactant denominated polyoxyethylamine (POEA) that confers toxicological properties different rrom 
those of GP (FOLMAR el al., 1979). 

Previous studies demonstrated that the toxicity of Roundup® in fish and mammalian is moderate. In the case 
of amphibians. because interest in the group is relatively recent, there are few amphibian data upon which to base these 
assessments. 

In fish exposed to commercial formulations of GP, severa! authors have reported the development of necrotic 
and proliferative lesions, aneurysms and leukocyte infiltration in the gills (NESKOVIC el al., 1996; JIRAUNGKOORSKlJL el 
al., 2002, 2003), as well as degenerative changes, lipidic vacuolization and hyaline droplets in hepatocytes (SZAREK el 
a/., 2000; JIRAlJNGKOORSKLJL el a/., 2003) 

The aim of this study was to evaluate sublethal effects of Roundup® herbicide exposure on marsh frog lung 
tissues at two thennic levels (4-6°C, respectively 22-24°C). 

MATERIAL AND METHODS 

The animals used in this study were adult of Pelophylax ridibundus, of both sexes, captured in spring (Aprii­
May) rrom the surrounding areas ofthe city Piteşti (South Romania). The animals were kept in laboratory condition in 
aquaterrariums filled with tap water for five days to test their health and accommodate them for the experiment. The 
water was changed daily to avoid the accumulation of toxic substances and the animals were fed "ad libitum''. 

The study was perfonned with the approval of the local Committee of Bioethics according to the Romanian 
law 205/2004 art. 7, 18, 22 and regulation number 143/400/2002 for care and use of animals for research purposes. 

After adaptation in the lab, the rrogs (twenty healthy adult rrogs male and female) were separated in lots, 
which were used separately for the following experiments: two lots of control individuals, containing animals kept in 
laboratory at 4-6°C, respectively at 22-24°C with no treatment, in running water which was changed every day, (1) one 
lot conta in ing animals which were subjected to treatment with Roundupoc in a dose of 0.138x 1 o·';g of body weight and 
kept at 4-6°C, (2) a second lot containing animals which were subjected to treatment with Roundupll in a dose of 
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0.138x 1 o-3/g of body weight and kept at 22-24°C in a thennostatic chamber. The toxic was administered by 
intraperitoneal shots, one shot every two days, in a scheme of 3 weeks. The adm inistered dosage of toxic was not lethal 
as none ofthe subjects died through the experiment. 

We began sacrificing the animals at the end of3'd week oftreatment; the frogs in each lot were sacrificed after 
chloroform anaesthesia and lung pieces were taken to assess histological changes via light microscope examination. 
Tissues samples were fixed in 8% neutra! formalin for poikilothenns for 24h. Samples were then processed using a 
graded ethanol series and embedded in paraffin. Paraffin section were cut 5Jlm-thick slices using a rotary microtome 
(Siee Maintz Cut 5062) and stained with: haematoxylin (H) as a general screening method and Sirius red (JUNCUE IRA el 

al. , 1979) for collagen stain (fibrosis). The sections were viewed and photographed using an Olympus microscope with 
an attached camera. 

RESUL TS ANO DISCUSSIONS 

The herbicide Roundup® in the lung works in animals kept at a temperature of 4-6·c , by thickening the 
second-order connective septa (Fig. 1 a). They are composed of smooth muscle fibers, along with collagen fibers and are 
covered by a pseudo-layered epithelium with a tendency of hyperplasia (Fig. 1 a). In this case, hyperplasia of the 
epithelium is a defence mechanism ofthe deep structures under the action of irritating stimuli. 

Figure 1. Lung of Pelophylax ridibundus species treated with Roundup® herbicide and kept al a temperature of 4-6 ' C. a- thickened 
longitudinal septa composed ofsmooth muscle fibers and co ll agen fibers; hype rplas ia ofthe epi the lium (arrow). b- hyperplasiated 
goblet ce li s (arrow head). 1 OO x. c - pneumocytes with e longated nucle i (arrow). 400x. H-Sirius red staining./ Figura 1. Plămân la 

exemplare le de Pelophylax ridibundus tratate cu erbicidul Roundup® ş i ţinute la o temperatură de 4-6 ' C. a - septe long itudinale 
îngroşate formate din fibre musculare netede ş i fibre de colagen; hiperplaz ia epi te liului (săgeata). b- celule caliciforme hiperplaziate 

(cap de săgeată). IOO x. c- pneumocite cu nucle i a lung iţi (săgeata). 400 x. Coloraţie H-Sirius red (o rigina l) . 

In the epithelium, there is an increase in the number of goblet ce lis, which are also hyperplasiated (Figs. 1 b, c), 
having a honeycomb appearance. The goblet cells react to the toxic action through the synthesis of large quantities of 
mucus. This hypersecretion favours diluting or neutralizing of toxic substances reaching this level (FERGUSON el al., 
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1992), but reduces the respiratory function of the epithelium, by increasing the distance between the air and the 
respiratory ce lis (BOLS el al. , 200 1 ). 

Pneumocytes react by increas ing the nucleus di ameter in relation to the ce li diameter (F ig. 1 c ). They are 
enriched with intensely coloured erythrocytes, proved by the presence in their cytoplasm of a large quantity of 
haemoglobin. 

Also, the lung parenchyma shows the presence of interstitial edema, characterized by the presence of dilated 
blood vesse ls prone to bleeding, as a result of the initat ing action of the glyphosate and surfactant in Roundup® 
commercial product. 

Histopathological effects on lung, following the administration of Roundup® are similar in the animals treated 
and kept ata tempera ture of22-24 OC. 

Therefore, one can notice a significant thickening of the second-order longitudinal septa and the same 
hyperplasia of the epithelium covering the septa (Fig. 2a). In the lung parenchyma there appear dilated blood vessels 
with bleeding areas (Fig. 2b), and deposits of melanin involved in the detoxification processes. The respiratory 
epithelium responds to the large number of hyperplasiated, active goblet cells, which synthetize a large quantity of 
mucus (Fig. 2c). Hypersecretion ofthese cells, which reduces the diffusion ofxenobiotic substances, is a response to the 
electrolyte imbalance caused by the action of glyphosate and 1 or surfactant in the commercial product, on the 
penneability ofthe cell membrane (LrN & RANDALL, 1995). 

Figure 2. Lung of Pelophy lax ridibundus species treated with Roundup® herbicide and kept ata tempera ture of 22-24°C. a ­
thickened longitudinal septa composed ofsmooth muscle fibers and collagen tibers; hyperplasia ofthe epi thelium (arrow). b­

congested blood vesse l (VS); bleeding area (asterisk); deposits of melan in (arrow). IOOx. c - hyperplasiated goblet ce ll s (asterisks); 
pneumocytes with e longated nucle i (arrow). 400 x. H-Sirius red staining. 1 Figura 2. Plămân la exemplarele de Rana ridibunda tratate 
cu erbi cidul Roundup® şi ţinute la o temperatură de 22-24' C. a- septe longitudinale îngroşate formate din fibre musculare netede şi 

fibre de co lagen; hiperplazia epite liului (săgeata). b- vas de sânge congestionat (VS); zona hemorag ică (ste luţă ) ; depozite de 
me lan ină (săgeata). IOOx. c - ce lule calicifonne hiperp laziate (ste luţe) ; pneumocite cu nuclei alung iţi (săgeata). 400 x. Co loraţie 1-1-

Sirius red (original). 

There is an increase ofthe nucleus surface in the pneumocytes. Around the pneumocytes there are erythrocytes 
containing more haemoglobin in the cytoplasm. 
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In order to explain the toxic effect of Roundup11 herbicide on the pneumocytes, it was calculated the ratio 
between the nucleus and the ce li diamter, the results being shown in table 1, observ ing an increase in the value of this 
ratio in both heat levels studied, due to the increase ofthe nucleus diameter. 

Table 1. The proportions or pneumocytes and thcir nuclei. 
Tabel 1. Raportul dintre diametru! nucleului şi diametru! celulei. 

Lots Number orcells Arithmetic mean ± Standard deviations 

C 4-6"C 200 0.58±0.029 

Loii 200 0.63±0.020 

C 22-24"C 200 0.75±0.022 

Lot li 200 0.81±0.016 

Ali these changes should reduce the diffusion of toxic substances through the lungs. Similar changes 
associated with administration of Roundupl< herbicide were recorded in the gills of Clarias gariepinus species by 
0Ll!RIN el al. (2006), the authors noticing hyperplasia ofthe epithelium and the goblet cells, fusion of gills lamellae, the 
presence of bleeding areas in the parenchyma. 

In both adults and juveniles of Oreochromis nilolicus species there were identified histopathological changes 
in the gills, induced by the action of Roundup11 herbicide (JIRAUNGKOORSKLJLA el al., 2002; AYOOLA, 2008), which 
causes reduced oxygen consumption and ultimately, death ofthe bodies by suffocation. 

Gills lesions characterized by hyperplasia of the epithelium, interstitial edem a, congestion of blood vessels, were 
identified in Piaraclus hranchypomus species, under the treatment with Roundup11 herbicide (WILSON el al., 2008). 

CONCLUSIONS 

These observations lead us to conci ude that Roundupl< in a dose of 0.138x 1 o-3/g of body weight determinates 
morphologic modifications in the lung tissues of Pelophylax ridihundus in both thennic variants (at 4-6° and at 
22-24°C). Lung tissue of the fi-ogs showed marked pathological changes such as: hyperplasia of the respiratory 
epithelium, an increase in the number of goblet cells, which are also hyperplasiated. Also, pneumocytes react by 
increasing the nuc Ieus diameter in relation to the cell diameter. The lung parenchyma shows the presence of interstitial 
edema, characterized by the presence of dilated blood vessels and deposits of melanin. Highly degenerative changes in 
lung tissue were evident in animals that were treated with toxic and kept at 22-24°C. 
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OBSERVATIONS REGARDING THE STOCKING SOLUTIONS IN TO AQUATIC 
ENCLOSURES, UNDER CONTROLLED CONDITIONS, WHILE PRESERVING 

THE BALANCE BETWEEN ICHTHYOLOGICAL LIVESTOCK 
AND A SMALL POPULA TION OF Pe/ecanus onocrotalus 

PAPADOPOL C. Nicolae, CURLIŞCĂ Angelica, ST AN Geta 

Abstract. Thc pa per rcgards an experiment carried in thc ycars 2010-20 Il on thc pond rrom thc Complex Museum of Natural 
Scienccs Constanta. This pond. isolated rrom a part of the coasta) lakc Tăbăcărie. was stocked with nativc and also with allochtone 
lish spccics. It was considered. in reiat ion to this stocking but also with the dcvclopmcnt and reproduc! ion of the introduccd species. 
the maintenance of the ecologica! balan ce bctween thcse clTects and a population of 1 O specimens of ''hite pclican (Pelecanus 
onocrolalus) living in the warm season in mentioncd aquatorium. 

Keywords: Pelecanus onocrolalus. stocking. ecologica! balance. 

Rezumat. Observaţii privind soluţiile de populare a unei incinte acvatice în regim dirijat, cu păstrarea 

echilibrului între efectivele ihtiologice şi o populaţie restrânsă de Pe/ecanu.'î onocrota/u.f. Lucrarea priveşte un 
experiment desfăşurat in anii 2009-20 Il privind popularea iazului Complexului Muzcal de Ştiinte ale Naturii Constanta. iaz izolat 
dintr-o parte a lacului litoral Tăbăcărie. cu specii de peşti autohtone. dar şi alohtone. S-a avut in vedere. in raport cu această populare 
dar şi cu dezvoltarea şi reproducerea spcciilor introduse. mentinerea unui echilibru ecologic intre aceste efective şi o populatie de 10 
exemplare de pelicani comuni (Pelecanus onucrolalus) care habiteazi.i in sezonul cald in acvatoriul mentionat. 

Cuvinte cheie: Pelecanus onocrolalus. populare. echilibru ecologic. 

INTRODUCTION 

The pond from Microrezervatie, section of the Museum Complex of Natural Sciences, Constanta. is the result 
of actions undertaken to isolate some of the coasta! water of Lake Tăbăcărie, part of Tăbăcărie - Siutghiol Complex. 
The whole area is surrounded by a landscaped green area, well fitted, and a coasta! belt with plant species characteristic 
to limnetic ecosystem. 

The pond covers a surface ofapprox. 2.5 ha ofthe Microrezervatie sectionarea, which has 4 ha. The shores are 
relatively high. resulting from damming and dredging processes; generally strong grassy. with common reed 
(Phragmites communis) and common tule (Scirpus lacustris). Cores of Typha sp. (T)pha angustifo/ia and T. latţfhlia) 

are rare and generally concentrated on the west side of the pond. We mention the presence of three island formations 
separated by narrow channels and the shores ofthe pond in the most westerly point ofpeninsular area. 

In the proximity of the peninsular area, in 2009, there were made two drillings, 150 m deep, which supply the 
geothermal heat pumps from the Dolphinarium system, which in its turn discharges overflow clean water, in the pond. 
There is also discharged sea water from the two pools of the Dolphinarium (S = 20-24%o). Salt water discharges are 
occasional (usually once every spring and in autumn) and are quickly annihilated by the circulation ofthe pond water. 

The pond has a sewage overflow, protected with mesh to prevent the escape of juvenile fish. 
At the beginning of the study, fish population consisted exclusively in carp (Carassius auratus gihelio) and 

pumpkinseed (Lepomis gihhosus). 
Ornithological fauna is quite rich, but, we first mentioned the presence on the pond, during summer, of Il 

individuals of pelicans, 1 O individuals of Great White Pelicans (Pelecanus onocrotalus) and 1 individual of Dalmatian 
Pelican (Pelecanus c:ri.\pus). plus 6 individuals ofswans (Cygnus o/or), 2 ofblack swan (C. atratus), 2 ofBiack-necked 
Swan (C. melacor)phus) and 4 ofstork (Ciconia ciconia). To these species, which are part ofthe heritage CMSN, there 
can be added some specimens of the species: Mallard (Anas platyrhynchos), Great Bittern (Botaurus stellaris), 
Common Moorhen (Gal/inula chloropus), Eurasian coot (Fulica atra), etc., individuals in passage or nesting each year 
in the vegetation on the banks of Microreserve pond. 

MATERIAL ANO METHODS 

Between June 28, 201 O and July 7, 201 O, in collaboration with the Maritime University of Constanta, there 
were perfonned observations on the physicochemical water pond in the four stations established in its area. Sampling 
was performed at 8:30 a.m. and 2 p.m., measurements being made in the laboratory ofthe Maritime University during 
students' practica! activities. 

The analysed parameters in tenns of water quality were: pH, salinity, total dissolved mineral salt content 
(TDS) and temperature. 

Determinations of species for the fish populations were carried out using the source papers: BANĂRFSCU 
(1964), CĂRAU::;lJ (1952), VASILIU (1959), WILLOCK (1980). 
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For bird species we used in detennining ichthyophagous species the papers of IORDACIIF & STANESCU ( 1992), 
ALDERTON (2009), POI.AK (2007) and for plants ANTONESCU ( 1951 ). 

In order to establish the structure of the ichthyologic population at the beginning of the experiment, we used 
monofilament gill nets, a tool "năpatca .. called and cast nets. For fishing trips we used a inflatable boat equipped with a 
15CP two-stroke engine. 

After carrying out the stocking actions of the pond with ichthyologic material for about 2-3 months, we were 
carried out fish surveys (with monofilament gillnet with meshes of 2a = 30 mm, two gill nets with a total length of 60 
m, located in various places, but also fished in fixed points with a special tool (năpatcă), once a week, to check the 
progress made by the biologica( material. 

Measurements were made both to each lot and the specimens obtained in random fishing, taking into 
consideration the great length (L) and occasionally total weight (W). 

We made observations on the degree ofmaturation ofthe gonads, the scale I-VI. CARĂlJ~U ( 1952). 
For transporting the species used in November 2009, were used CMSN cars, two-FIAT Doblo equipped with 

tanks with a 100-150 1 and aeration-oxygenation systems. 

RESULTS 

In the adjacent tables (Table 1 and Table 2), there are rendered the main characteristics of pond water, based 
on the observations from 201 O. 

Table 1. Waler parameters values registered al8:30 a.m. 
Tabel 1. Valorile parametrilor apei urmările la orele 8:30. 

Sample Temperature °C pH Salinity e/1 (%.) TDS (ppt) 
1'1 23.5 7.36 0.943 1.088 
1'2 22.6 7.38 0.767 1.086 
1'3 23.1 6.62 0.943 1.086 
1'4 23.6 7.49 0.928 1.059 

Table 2. Waler parameters values regislered al 2.30 p.m. 
Tabel 2. Valorile parametrilor apei urmările la orele 14:00. 

Sarnple Tcmperaturc °C pH Salinity e/1 (%.) TDS (ppt) 
1'1 26.8 7.62 1 1.158 
1'2 26.3 7.64 0.946 1.095 
1'3 26.6 7.55 1.043 1.095 
1'4 26.4 7.74 0.992 1.155 

lchthyologic population of the pond at the start of the observations, as mentioned above, consisted exclusively 
of Prussian carp (Carassius auratus gibelio) and pumpkinseed (Lepomis gibbosus). After establishing ichthyologic 
composition and making physico-chemical analyses of water, we passed to the second stage that is populat ing the pond 
with various species of fish. 

Comparing obtained data with those in Directive EEC 78/659 of July 18, 1978 - quality of freshwaters 
needing protection or improvement for fish farming practice we find that the values for pH, suspended solids and 
temperature are within the limits provided for cyprinid waters and therefore decided that the most adequate species to 
populate the pond are: mirror carp (Cyprinus carpio var.), Chinese cyprinid - grass carp (Ctenopharymgodon ide/la), 
bighead carp (Aristichthys nobilis), silver carp (Hypophthalmichthys molitrix). 

It was considered possible the introduction of adult specimens of wels catfish (Silurus glanis) and its feeding 
European weatherfish (Misgurnus fossilis) and mosquitofish (Gambusia affinis), the last one with a role in the 
eradication of local populations of mosquitoes (Culex pipiens). Conditions also allowed populating the pond with a 
number of sturgeons (Huso huso, Acipenser ruthenus, A. gueldenstaedti). 

Pond stocking was done in severa( steps: 
2009 - Two actions: 
';- Prussian carp (Carassius auratus gibelio)- from lonnac fann- Băneasa, Constanta County- there have 

been brought about 1 ,000 specimens with different sizes (L = 8-22 cm ); 
).. Catfish (Silurus glanis) - 8 specimens (L = 80-11 O cm and the W = 8.5 kg), breeders, with gonads in 

maturation stage IV-V. 
2010- The following actions: 
).. Mirror carp ( Cyprinus carp ia var.) specimens from Brateş fann 1 Galati, (L = 12-20 cm and the W = 25-75 g 

1 specimen), (4 transports); 
).. Chinese cyprinid - grass carp ( Ctenopharyngodon ide/la), bighead carp (Aristichthys nobilis), silver carp 

(Hypophthalmichthys molitrix), of different sizes (L = 10-30 cm) from Brateş fann 1 Galaţi (four shipments totalling 
400 kg); 

).. Prussian carp (Carassius auratus gibelio) - juveniles 1-3 summers, from different backgrounds (Sarinasuf 1 
lonnac 1 Băneasa, Constanţa Pomacost S. C.) of different sizes (L = 20-25 cm) and the W = 40-250 g (4 transports 
totalling 350 kg); 
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• Material from S. C. Pomacost Constanţa consisted entirely of specimens belonging to the red variety of 
ornament; 

;... European weatherfish (Misgurnus.fhssilis), specimens of varying sizes (L = 18-25 cm and the W = 80-150 
g), two transports totalling 200-300 specimens; 

;... Mosquitofish (Gamhusia a_ffinis), biologica! material derived from Năvodari fann, Danube-Biack Sea 
Canal, (L = 1.5 to 4 cm), approx. 2,000 specimens in two transports; 

;... Beluga (Huso huso)- three specimens from Horia fann, Tulcea County (L = 74-77 cm and the W = 2000 
to 2100 g), a single transport; 

;... Sterlet (Acipenser ruthenus) and the Danube sturgeon (Acipenser gueldenstaedti) - 15 specimens from 
Horia, Tulcea county, (L = 61-63 cm and the W = 1100-1500 g), a single transport. 

After the completion ofthese populating actions and the random fishing we noticed that initial results are poor, 
being corn posed of isolated catches of carp, with gonads in stage II of maturity. 

The first fishery survey was conducted in the cold period, when fish winters. 
In the cold period of 2009, there were applied aeration holes in the ice covering the pond. Later, in 2010-20 Il, 

by bringing water with temperatures between 17-I9°C, from the Dolphinarium geothennal station, central and northern 
areas remained ice-free, frost being limited to the southem area. 

In 20 Il, from May until early October it was made again random fishing, with ""năpatca" and cast nets. 
There were identified specimens belonging to the following species: 
).- Common carp ((vprinus carpio)- L = 27-30 cm; 
;... Prussian carp ( Carassius auratus gihelio) - L = 14 to 18.5 cm (W = 5-126 g) 
).- Pumpkinseed (Lepomis gihhosus)- L = 5-6 cm; 
;... Leaping mullet 1 (Mugi/ saliens)- L = 25-30 cm (W = 250 g); 
).- Golden grey mullet (Mugi/ auratus)- L = 28-30 cm (W = 250 g); 
;... Common rudd (Scardinius erythrophthalmus)- L = 5 - 6 cm; 
;... Catfish (Silurus glanis) - juvenile 
- With '"năpatcă''. there were also fished specimens of beluga (L = 1 m, W = 7 kg) and the Danube sturgeon 

(L = 0.75 m, W = 3 kg), ali in excellent condition. 
The presence ofthose two species ofmullet was a surprise; their presence is probably due to the marine waters 

discharged from the Dolphinarium basins, or the accidental transports of embryonated eggs, brought by the 
ichthyophagous birds. 

CONCLLJSIONS 

The conducted experiment allowed us to draw the following conclusions: 
- At present, the pond water is kept clean by bringing fresh water facilitated by the geothennal pump system. 
- During the winter ofthe years 2010-20 Il, the pond water did no longer freeze except for small areas. 
- In summer, since 201 O, it has not been reported any algal blooming 
- We mention the presence oftwo dominant species, namely the native carp and the Prussian carp. Ofthe two 

species mentioned, the second one, the Prussian carp, is the most abundant. The caught specimens belong to pre­
existing population in the pond, which increased in number naturally or from biologica! material. 

- The random fishing revealed specimens of Asian cyprinids. There were observed either isolated specimens 
or compact groups jumping out of water in summer. There were not caught-specimens of European weatherfish, catfish 
and mosquitofish because fishing methods are not appropriate. Regarding the 8 specimens of catfish, even though 
mature individuals have not been caught, we are sure that they reproduced, as some juveniles were captured in summer 
201 O. Moreover, it was noted a concentration of juveniles in surface waters. 

- The summer 20 Il favoured the explosive growth ofthe population of Gamhusia (mosquitofish). 
- The common Rudd specimen identified during the fishing survey was probably brought with the biologica! 

material in the transport from Sarinasuf and Brateş, as well as the Prussian carp. The presence of two species of 
Mugilidae is probably due to sea water intake in ponds from the Dolphinarium, reaching the pond by circulating water 
through the basins of this section, as juveniles or hatched eggs. The study of the caught specimens revealed that these 
species found excellent conditions in this water. This is underlined by the fact that ali specimens were in excellent 
health status, stage III-IV gonads maturation and digestive tract filling grade IJJ-JV. 

- lntroduced sturgeons have excellently resisted to the water conditions in the winter of 2010-20 Il: a single-
noted sturgeon in the 20 12 spring. 

From March to October, on the lakes, there appeared Il individuals ofpelicans beside swans and storks. 
The losses of populat ing actions were estimated to about 40%. 
Given that daily intake of a pelican is 1-2 kg of fish per day (WERNER, 2004), we can say that they would have 

consumed about 12-24 kg of fish 1 day from the brought biologica! material. Re gard ing other species of birds present on 
the pond the quantity consumed by them is very small, e.g. swans consume 3-4 kg-day moist biomass (submerged 
vegetation and molluscs) (BAII.I:Y el al., 2008), and can eat only accidentally juveniles hiding in submerged vegetation; 
the Great bittem (Botaurus stellaris) consumes about 0.500 kg 1 day moist biomass (50% benthic invertebrates and 50% 
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small fish) EPA (2009). From the swallow fish, especially in lakes where aquaculture is practiced, 33.3% of the 
consumed biomass may consist of carp (Summer 1 and Summer II), 9.2% Prussian carp (juveniles), 1.6% European 
weatherfish (Misgurnusfossilis) POI.AK (2007). 

The appetite of the pelicans present on the pond is moderate because they are given a quantity of 15-20 kg 
Prussian carp, or 6-1 O kg capelin (Ma/lotus villosus) (derived from sorting food for marine mammals) daily. 

However the presence of fish in the pond, made them act very naturally; every moming the flock fished like in 
the Danube Delta, grouped in a circle, with wings beating the water. Fishing pelicans were directed at the pelagic and 
Asian cyprinid shoal of fish and mullet. 

Therefore, to maintain ba lance in aquatorium requires a continuous input of Cyprinid juveniles and Gambusia 
and European weatherfish occasionally. As the predators, given that catfish is reproduced, and the lake is quite small, a 
new restocking with this species may achieve only after 6-8 years. However, it is necessary to identity a species of 
predator the food spectrum ofwhich include pumpkinseed (Lepomis gihosus), as this is a fish species detrimental to the 
introduced livestock, causing big losses as they eat eggs, fertilized eggs and larvae. 

The Chinese cyprinid species are compatible with the pond conditions, as food resources are rich. These 
species may represent an excellent source of food for catfish and pelicans, and occasionally for predators living on the 
shore, such as Mustelidae (mink). 
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PRELIMINARY STUDY ON THE AVIFAUNA 
IN RADOVAN LOCALITY AREA (DOLJ COUNTY, ROMANIA) 

RIDICHE Mirela Sabina, BĂLESCU Carmen Daniela 

Abstract. Thc papcr prescnts thc preliminary rcsults rcgarding thc diversity ofthc avifauna in Radovan arca (Dolj county). as wcll as 
somc cstimatcs of the population of somc bird. mainly aquatic. Thc arca undcr discussion has callcd our attcntion by its 
gcomorphological. ccological (cnscmblc of tcrrcstrial biotopes: lorcsts. bushcs. mcadows. arablc lands. etc .. and aquatic biotopes: 
lakc. strcam. lloodplain l(xcst. etc.) and avifaunistic fcaturcs. which mcet thc qualitics of a Natura 2000 site. Many of thc bird spccies 
that wc havc rccordcd in thc ccosystcms of this arca arc of European conscrvation interes!. which cncouragcs us to support its 
inclusion on thc list ofavifaunistic importancc arcas (AIA). having potential to bccomc avifaunistic special protcction arca (SPA). 

Keywords: Radovan. important bird arcas. 

Rezumat. Studiu preliminar asupra avifaunei din aria localităţii Radovan Uudeţul Dolj, România). În lucrarea de 
fată sunt prezentate rezultate preliminare privind diversitatea avifaunei din aria Radovan. precum şi unele estimări de elective ale 
unor specii de păsări. cu precădere acvatice. Zona la care ne referim ne-a atras atentia prin particularitiitile gcomorl(llogicc. ccologicc 
(complex de biotopuri terestre: piiduri. tulârişuri. pajişti. terenuri arabilc ş.a. şi acvaticc: lac. apii curgătoare. piidurc de luncă ş.a.) şi 
avifaunisticc. care intrunesc calitătile unui sit Natura 2000. Multe din speciile de păsiiri consemnate de noi in ccosistcmclc acestei 
zone sunt de interes conscrvativ european. ceea ce ne încurajează să sustinem includerea ci in lista ariilor de impor1antii avifaunistică 
(AIA) cu potential de arie de protecţie specială avifaunisticii (SPA). 

Cuvinte cheie: Radovan. arie de importantă avifaunistică. 

INTRODUCTION 

Radovan area is located in the centre of Dolj county, at the intennission of two different geomorphological 
units, at the southem limit of the Getic Plateau and the northem limit of the Oltenia Plain (coordinates: 44° 09'- 44° 
09'N, 23° 38'- 23° 38'E) respectively. The access to the area is made by the national road DN 56 (Craiova- Calafat), 
setting out rrom Radovan locality (Map 1 ). 

The altitude ofthe land varies between 60 and 250 m. The relief is made up of a plateau/tableland crossed both 
by the Desnăţui river, which fonns a large valley, and by other smaller streams (e.g. Valea Rea and Bănăgui brooks), 
which are tributary streams of the Desnăţui river. The river has a winding course, with tluctuating flow, strongly 
influenced by rainfalls and waters collected rrom the area (CETATE ANU et al., 1981 ). On the course of the Desnăţui 
river, in the north-western part of Radovan area, there was built a water storage dam, called Fântânele lake, with a total 
surface of about 300 ha, of which 53.5 ha belong to the public domain of Radovan commune, and the difference 
administratively belongs to Vârvor commune. 

During periods with heavy rainfalls, Tâmava pond/lake is fonned on the course of Bănăgui brook, having a 
surface of about 2 ha, but it dries during drought periods. 

The climate is temperate continental with long hot summers, long cold winters. and the springs and autumns 
are short. 

The lithological substratum of the area is made up of loess, and the soils are reddish-brown, typical to the 
forest steppe area (CERNESCU et al., 1960). 

In the perimeter of the area under discussion there exist many types of deciduous forests that are natural (in 
proportion of 85%), dense and well preserved, which offers them great stability. These forests have a well-developed 
shrub layer and they shelter many elements of flora and fauna which are very valuable. The surface and the composition 
ofthe forests on the territory of Radovan locality, to which we refer in our study, are presented in table 1. 

Fântânele lake, as well as the courses ofthe Desnăţui river and of Valea Rea and Bănăgui brooks create aquatic 
habitats (water surface area), as well as transition/semiaquatic habitats (floodplain forest, reed beds, hygrophilic 
meadows), which attract many species of aquatic, resident and migratory birds. 

The arab le land occupies a total surface of 4,935 ha, and the surfaces covered with pasture comprise about 100 
ha. These represent the habitats of some bird species which breed and feed on the ground, some of them being of 
European interest (e.g. Anthus campestris. Galerida cristata). 

In the area under discussion, a surface of 20 ha, called Valea Rea-Radovan, was declared protected area of the 
national concern, 2.385 code (Law 5/2000), due to the presence of some rare botanica! elements such as: Ziziphora 
capitata (specific to Radovan and some areas in Dobrogea), Dianthus leptopetalus, Lathyrus .1phaericus, Crucianella 
angustifhlia, Crocusjlavus, Plalanthera hifhlia, Erylhronium dens-canis ssp.niveum (an endemic and threatened taxon), 
Hordeum hulhosum, etc., (PoPI: seu el al., 2003) and also due to some faunistic elements (LAZĂR el al., 2001 ). This area 
is under responsibility of the Local Council of Radovan commune and under the observation of the Environmental 
Protection Agency (APM- Dolj) and it is intended for the protection and conservation ofnature (SĂRBlJ, 2007). 
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Map 1. Radovan area local ization in Roman ia and county Dolj. 1 Harta 1. Localizarea ariei Radovan 
în România şi judeţul Dolj (original). 
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Forest 

Tahle 1. Thc composition and thc sur face of thc forcsts in Radovan locality arca (Dolj county). 1 
Tahcl 1. Compozilia şi supra fala pădurilor din aria localitălii Radovan (iudelul Dolj ). 

Composition Surface (ha) 
Lunea Radovanului oak tree. ash trec and other broadlear trccs about350 
Vlădăşel oak trec. ash trce and other broadleaftrces 300 
Fântâncle Turkey oak. 1-lungarian oak and othcr broadlcar trccs 600 
Târnava Turkcv oak. Hungarian oak and other broadlcaftrees 1.000 

Total 2.250 

The variability of the biotopes (terrestrial: deciduous forests, transition areas forests-bushes, pastures, arable 
lands, human and aquatic settlements: streams, lake, floodplain forest, marshes, reed beds), and the bioecological 
characteristics make Radovan area and its surroundings an objective of both scientific and economic interest (Figs. 1 a, 
b, c and Figs. 2a, b, c, d, e). Our interest for Radovan area lies in the faunal value of some bird species, mostly ofthose 
of European conservation interest which underlie the designation of avifaunal importance areas/AIA (MUNTEANU, 
2004). 

Although the area has the qualities of a potential Natura 2000 site, there do not exist any elaborated faunistic 
studies for this area, therefore our study regarding the bird fauna represents a first step for the knowledge of the 
ecosystems of this territory and it also opens the perspective for the extension of the network of avifaunal importance 
areas and/or of avifaunal special protection areas (SPA). 

Anthropogenic activities (the use of the land for constructions and infrastructure works, grazing, scything, 
intensive and touristic fishing, mechanized agriculture, agrochemical treatments) are carried on in the area, which may 
lead intime to the expansion of anthropically modified surfaces and, consequently, to the alteration ofbiodiversity. 

MATERIAL AND METHODS 

The study has been made on the basis of our own observations done in Radovan area and its surroundings, on 
June 7, 2010; June 26, 2010; July 3, 2010, February 28, 2011, March 3, 2010; June 15, 2012; July 20, 2012. The 
investigations in 201 O were made within the development project of Natura 2000 network, coordinated by the • Danube 
Delta' National Institute for Research and Development (I.N.C.D "Delta Dunării'') in Tulcea. The data collected so far 
are preliminary and we will continue researching the biotopes in ali ecologica( aspects ofthe year. 

The observations ha ve been made with binoculars (Zeiss Jena 1 Ox50, Norconia 1 Ox50, and Bushnell 12x40), 
from fixed points and in motion, on routes settled beforehand. The photographing and the filming ofthe birds have been 
made with proper equipment (Sony 15x digital camera, Canon Sx40HS digital camera, Panasonic SDR-H20 camera). 

For the correct identification of some species we have used the following guides for determining species: 
BRtHJN et al. ( 1999), PFTt:RSON el al. ( 1989). For the list of the bird species we have also taken into account the data 
provided by the ornithological collection of the Oltenia Museum of Craiova (RIDICHE, 20 Il) - (Table 2). The 
classification of the bird species by systematic criteria has been made according to SZAB6-Szt:u:y & BAczc) (2006). 
The belonging to biotopes ofthe bird species has been determined according to CATlJNEANU el al. ( 1978). 

The administrative data regarding the status and the surface of the lands afferent to the area under study ha ve 
been provided by the Local Council of Radovan commune. 

~o. 

1. 
2. 
3. 
4. 
5. 
6. 

7. 

8. 
9. 
10. 
11. 

12. 

13. 
14. 
15. 

16. 

17. 

Tahlc 2. Birds captured in Radovan area. prescnt in the patrimony of the Oltenia Museum. 1 Tahcl 2. Păsări 
capturate in zona Radovan. prezente in patrimoniul Muzeului Olteniei. 

Species 
'umberof 

Sex and aJ!e Place of capture Date of capture 
specimens 

Tachrbaptus ru/icollis 1 , . ad. Fântânele April 17. 1976 
lxobrrchus minutus 1 ';). ad. Fântânelc June. 1999 
Branta ruficollis 1 J:. ad. Fântânelc January 13. 1997 
A nas platvrlnnchos 1 Y. ad. Fântânclc February 23. 1976 
A. acu/a 1 c~. ad. Fântânclc October 15, 2000 
Pernis apivorus 1 c~. ad. Fântânele June Il. 2002 

:/ccipiter nisus 
1 ·,:. ad. Fântânclc March 14. 1991 
1 ',', ad. Radovan January 1 O, 1996 

Falco tinnunculus 2 : 1 • ad. Fântânelc January 8, 2003 
Phasianus colchicus 1 '?. ad. Fântânele January 30, 1985 
Fulica atra 1 c~. ad. Fântâncle March 1 O. 1997 
Cuculus canorus 1 ''. ad. Radovan July Il. 1988 

1 "· ad. Radovan February 6. 1976 
..Jsio otus 1 "· ad. Fântânelc January 12. 1978 

1 9. ad. Fântânclc January 9, 2003 
A. flammeus 1 c., ad. Fântânele January 28, 1978 
A/ceda athis 1 0, ad. Fântânele November 15. 1988 
.lferops apiaster 8 c. ad. Fântânclc July 15, 1993 

Coracias garru/us 
4 '~ ad .. c. juv. Fântânele July21. 1973 
1 cS. ad. Fântânelc Octobcr 31. 1995 

Picus riridi.1· 1 c'~. ad. Fântânele July3, 2002 
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18. Gale rida crislala 1 '·'. ad. Fântânele March 27. 1978 

19. Oriolus oriolus 
1 ','. ad. Fântâncle May 5. 1998 
1 :".ad. Fântâncle May 7. 2002 

20. Lanius excubilor 1 . ad. Radovan Januarv 5. 1996 
1 . ad. Fântâncle January 21. 1978 
1 •·. ad. Fântânelc March 27. 1978 

21. Garrulus glandarius 
1 ·. ad. Fântânele January 20. 1980 
1 •·. ad. Fântânele January 23. 1980 
1 ''- ad. Fântânelc February 9. 1980 
1 "· ad. Fântânele Februarv 28. 1991 
1 "· ad. Fântânele January 21. 1978 

22. Pica pica 
1 ad. Fântânele Fcbruary 2. 1978 
1 "· ad. Fântânele February 1. 1978 
1 ''· ad. Fântânele March 28. 1978 

23. Corvus monedula 
1 n, ad. Fântânele March 5. 1978 
1 "· ad. Fântânele March 31, 1978 

24. C. frugilegus 1 "· ad. Fântânele February 10. 1980 
25. Passer monlanus 1 u, ad. Fântânele 1993 

Legend: Sex and age: ad.- adult. juv.- juvenilc. "- undetermined sex. 1 Legendă: Sexul şi vârsta: ad.- adult. juv.- juvenil. -sex nedeterminat. 

RESUL TS AND DISCUSSIONS 

Following our research, we have identified a number of 106 species distributed to 15 orders and 38 families 
(Table 3). In what concerns the belonging of the species to the typical biotope (favourable to feeding and mostly to 
breeding), in the aquatic biotopes on the studied territory we ha ve recorded a number of 44 of which 32 typical species 
and 12 accessory species and in the terrestrial biotopes we have recorded 76 species, ofwhich 69 species are typical and 
7 species are accessory. The last ones have a temporary (nutrition) relation with the respective biotope. In the area under 
research, there are also euritope species (Cucu/us canorus, Motaci/la a/ha, Hirundo rustica), whose presence we have 
equally observed, both in the aquatic and terrestrial biotopes. 

Among the aquatic species present in the analysed area, our attention has been called by the colony of grey 
herons (Ardea cinerea) settled in Lunea Radovanului forest in the vicinity of Fântânele lake. The 20-25 nests were 
placed in an ash (Fraxinus angust{fo/ia) and alder (A/nus g/utinosa) forest, at heights over 1 O m. Some of them had 
larger dimensions, which proves that they had been used for several successive years. 

Table 3. The preliminal)· systcmatic list ofthe avifauna in Radovan locality arca (Dolj county). 1 Tahc13. Lista sistematică 
preliminară a avifaunci din aria localită\ii Radovan (judetul Dolj). 

Phenological Ecological type Threat Status Own observation 
1\o. Order, Family, Species Sta tus (Habitat) SPU: 

(Estimated orbird 
(Romania) Aqu. Ter. 

Category Romania Europe populations) 

ORD. PODICIPEDIFORMES 
Fam. Podiripedidae 

1. Tachybaplus ruficolli.l' SV, WR t - Non-SPEC - s 5-8 in.: on passage 

2. Podiceps crisla/us SV, WR t - Non-SPEC - s 3-7 in.: possible brecding 

ORD. PF:LECANIFORI\1ES 
Fam. Phalacrocoracidae 
3. Phalacrocorax carbo SV. WR 1 - Non-SPEC - s 7-16 in. 

4. !'. pygmeus SV, WR 1 - 2 V V + 4 in. 
ORD. CJCONIIFOR!\1ES 
Jo'am. Ardeidae 

5. lxobJ)'Chus minu/us SV t - 3 - (V) + 4 in.: possible brceding 
6. l1'rclicorax nvclicorax sv 1 - 3 V D 9-20 in.: possible breeding 
7. Egre11a gar=e11a SV t - Non-SPEC E s 5-22 in.: frequent 
8. Ardea cine rea SV, WR t + Non-SPEC - s colony with 20-25 ncsts 
Fam. Ciconiidae 

9. Ciconia nigra SV, P + t 3 V R 1-2 in.: rclatively frequent 
10. C ciconia SV 1 + 1 2 V 1 V 3-5 pairs: nests in local it ies 
Fam. Threskiornitidae 

Il. Plegadis falcinellus sv. p - 3 V [) 
12-25 in. in flight to the 

t 
northernpart of lhe lakc 

ORD. ANSERIFORI\1ES 
Fam. Anatidae 
12. Eran/a ru(icollis wv t - 1 E L + 1 in.: accidental: 
13. A nas pene Iope P, WV t - Non-SPEC - s 3-20 in. 
14. A. crecca P,WV 1 - Non-SPEC - s 12-50 in. 

15. A. plalyrhynchos PM. WV 
t + 

Non-SPEC - s 120-150 in. on passagc: 4-
10 pairs possible breeding 

16. A. querquedula sv. p t - 3 - V 3-1 O in. on passage 
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17. A. c/11Jea/U P, SW, WR 1 - Non-SPEC - s aboul 14-20 in.; on passage 
18. Aythva ferina PM,WV 1 - 4 - s on passagc; reduced llocks 
ORD. ACCIPITRIFORMES 
Fam. Accipitridae 
19. Pernis apivorus SV, P - 1 4 V s + 2 in.; possible brceding 
20. Haliaeetus albicilla PM. WV 1 + 3 CE R 2 in.; 
21 Accipiter gentilis R + 1 Non-SPEC - s + 2 in.: possible breeding 
22. A. nisus R. WV, P + 1 Non-SPEC - s + 2 in.; possible breeding 
23. Buteo buteo R.P, WV + 1 Non-SPEC - s + 3 in; possible breeding 
24. Aquila pomarina SV, P + 1 3 V R + 1 in. 
ORD. FALCONIFORMES 
l'am. Falconidae 
25. Falco tinnunculus R + 1 3 - D + 2 pairs 
26. F. vespertinus sv + 1 3 V V + 2 in.; possible breeding 
27. F. subbuteo SV + 1 Non-SPEC - s + 2 pairs 
ORD. GALUFORMES 
Fam. Phasianidae 
28. Perdix perdix R - 1 3 - V 
29. Phasianus colchicus R - 1 Non-SPEC - s prcsenl in small groups 
ORD. GRliiFORMES 
Fam. Gruidae 
30. Fulica atra PM. WV 1 - Non-SPEC - s + 10 in. 
ORD. CHARADRIIFOR!\1ES 
Fam. Charadriidae 
31 1 Charadrius dubius P. SV 1 - Non-SPEC 1 1 (S) + 7 in.; on passal!,c 

32. l'anellus mnel/us SV, P 1 + Non-SPEC (S) relalively numcrous on - passage 
Fam. Scolopacidae 

33. Calidris sp. p 1 - Non-SPEC - s +20 in. 

34. Philomachus pugnax p 1 - 4 - (S) lens of in. on passage 
35. Li masa limosa P, SV 1 - 2 - V + 150 in. 
36. Tringa ochropus p 1 - Non-SPEC - s 
Fam. Laridae 

37. Larus ridibundus MP. P, WV 1 - Non-SPEC s 14-25 in. 

38. L.cachinnans R 1 - Non-SPEC - s few in. on feeding trips 
39. L. michahel/is R 1 - Non-SPEC - s 6-1 O in. ; on fecding lrips 
Fam. Sternidae 

40. 1 Stema hirundo SV. P 1 1 - Non-SPEC 1 1 3-15 in. 
41 1 Chlidonias hvbrida P. SV 1 t - 3 1 - D + 40 in.; possible breeding 
ORD. COU'MBIFORMES 
Fam. Columbidae 
42. Columba livia domestica R - t Non-SPEC - s in 1oca1ities; common 
43. Strep/opelia decaocto R - t Non-SPEC (S) in localitics; common 
44. S. turtur SV, P - l 3 V [) + 8 in. 
ORD. CllCliLIFORMES 
Fam. Cuculidae 
45. Cuculus canorus 1 SV 1 + 1 + 1 Non-SPEC 1 - frequent; breeding 
ORD. STRIGIFORMES 
l'am. Strieidae 

46. Otus scops SV - t 2 - (D) sound identilication 

47. Athene noctua R - t 3 - [) more frequent in loca1ities 
48. Strix aluco R - t 4 - s uneva1uated tlocks 
49. Asio ot11s R - t Non-SPEC - s 
50. A.jlammeus WV,P - t 3 V (V) + 2 in. 
ORD. CORACIIFORMES 
l'am. Alcedinidae 
51 A Ieedo allhis 1 PM t 1 - 1 3 - D 12-3 in. 
Fam. Meropidae 

52. Merops apiaster sv - 3 [) 
40-100 in.; colon ies III 

t - ground quarries 
Fam. Coraciidae 

53. Coracias garr11lus SV - t 2 - (D) + 10 in. 
Fam. llpupidae 

54. Upupaepops sv - 1 V s well represented 

ORD. PICIFORMES 
Fam. Picidae 

55. Jvnx torquil/a SV - l 3 E [) 

56. Picus viridis R - t 2 - D frequent; unevaluated 
57. Dendrocopos maior R - t Non-SPEC - s trequent; unevaluated 
58. IJ. S)'riacus R - t 4 - (S) frequent; unevaluated 
59. D. medius R - t 4 s rare; 1-2 in. 
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ORD. PASSERII'ORMt:S 
l'am. Alaudidae 

60. Gale rida crisla/a R - - 3 - (D) 

61. A lauda arvensis PM - 1 3 - V lens/hundreds of in. 
l'am. Uirundinidae 

62. Hirundo ruslica sv + + 3 - D lens of in.: common 

63. Delichon urhicum SV + + Non-SPEC - s llens of s in.: common 
l'am. Motacillidae 

64. Anlhus campes/ris SV - 1 3 V frequenl 

65. Molacilla jlava sv - 1 Non-SPEC - s frequenl 
66. Al a/ha SV + + Non-SPEC - s common 
1-"am. Turdidae 

67. Luscinia luscinia sv - 1 4 s 1 illle numerous 

68. L meJ<arhvnchos SV - 1 4 - (S) frequenl 
69. Saxico/a ruhelra SV - 1 4 s +2 in. 
70. Turdus merula PM - 1 4 - s 
71. T pi/aris I'M.WV - 1 4 - s lens/hundreds of in. 
72. T phi/ome/os SV - 1 4 - s 
Fam. S)·lviidae 

73. Acrocephalus arundinaceus sv 1 + Non-SPEC - (S) 
74. Srhia ci/ITUca SV - 1 Non-SPEC s frequenl 
75. S. communis sv - 1 4 s 
76. S. alricapilla sv - 1 4 s relalively numcrous 
77 Phvlloscopus collrhila sv - 1 Non-SPEC s more numerous on passage 
Fam. !\1uscicapidae 

78. Muscicapa siria/a SV - 1 3 D more numerous on passage 
79. 1 Ficedu/a alhicollis sv 1 - 1 4 1 - s 1 

Fam. Aegithalidae 
80. Aegilhalos cauda/us R - 1 Non-SPEC - s frequcnl 

l'am. Paridae 

81. Parus luguhris R - 1 4 - (S) lrequenl 

82. P. aler R - 1 Non-SPEC - s 
83. P. caeru/eus R - 1 4 - s lens/hundreds of in. 
84. P. major R - 1 Non-SPEC - s lens/hundreds of in. 
l'am. Sittidae 

85. Si/la europaea R - 1 Non-SPEC - s 1 frequenl 
Fam. Oriolidae 
86. Oriolus oriolus SV - 1 Non-SI'EC - s frequenl 

1-"am. Laniidae 

87. Lanius collurio sv - 1 3 - (0) + 25 pairs: common 
88. L minor SV - 1 2 (D) +6-12in. 

89. L excubilor WV.I'M - 1 3 - D + 1 O in.: on spring passagc 
Fam. Con·idae 

90. Garru/us glandarius R - 1 Non-SPEC - (S) common in foresls: appears 
in localilies 

91. Pica pica R - 1 Non-SPEC - s common 
92. Corvus monedulla R - 1 4 - (S) common 
93. C frugilegus R - 1 Non-SPEC - s common 
94. C. corone R + 1 Non-SPEC - s common 
Fam. Sturnidae 

common: lens and hundreds 
95. S!urnus vulgaris PM - 1 Non-SPIT s of sp.: colonies in ground 

1 quarries 
l'am. Passeridae 

96. Passer domeslicus R - 1 Non-SPEC s common: lens/hundreds of in. 

97. P. monlanus R - 1 1 1 Non-SPEC - 1 s cornmon: lensfhundreds of in. 

l'am. l'ringillidae 

98. Fringil/a coe/ehs PM - 1 4 - s conunon 

99. F. momifi'ingil/a wv - 1 Non-SPEC - s frequenl 
100. Cardue/is chioris R - 1 4 - s lrcqucnl 
1 o 1. c cardue/is R, WV - 1 Non-SPEC - (S) cornmon 
102. Pvrrhula pyrrhula R - 1 Non-SI'EC - s relalively frequenl 

103. 
Coccolhraus/es 

R - 1 Non-SPEC s relalively lrequenl 
coccolhraus/es -

l'am. Emberizidae 
104. Emheri=a cilrinella R - 1 4 - (S) lrequenl 

105. E. hor/ulana sv - 1 2 - (V) rare: linie numerous ( 1-5 in.) 
106. E. calandra PM - 1 4 - (S) common 

128 



Muzeul Olteniei Craiova. Oltenia. Studii şi comunicări. Ştiin(ele Naturii. Tom. 28, No. 2/2012 ISSN 1454-6914 

Legend: l'hcnoJogical Status !Romania): R- rcsident: I'M- panialmigrant. P- passage visitors: SV- sununer visitors. WV- winter visitors: WR 
- winter rare: Ecologic tme (Habitat): Aqu. - aquatic. Ter. - terrestrial. t - typical: + acccssol)·: SPEC catcgon·: SPEC 1 - spccics of global 
conservation concern (in thc cntirc sprcading arca). implicitly dependent on conscrvation: SPEC 2 - spccics concentrated in Europe, with 
unfavourablc conscrvation status: SI'EC 3 - species which arc not concentrated in Europe and have unfavourablc conscrvation status: SPEC 4 -
species concentratcd in Europe. 11ith favourablc conscrvation status: Non-SPEC - species which arc not conccntratcd in Europe and whose 
European populations are in a favourablc conservation state: Threat status: D - Dcclining. CE - critically endangered. E - 1:ndangcred. L -
Localizcd. R- Rare. S- Secure. V- Vulncrablc. ()- provisional sta tus: Estimated of bird populations: in.- number of individuals. 
Legendă: Tipul fcnologic: S- sedentară. Mp- migratoare paf\ial, 1'- specie de pasaj. Ov- oaspete de vară, Oi- oaspete de iarnă: Tipul ecologic: 
Acv.- acvatică. Ter.- terestră. t -tipică:+ accesorie: Categoria SPEC: SPEC 1 -specii amcnin\ate pc plan global (în tot arca lui de răspândire). 
implicit dependente de conservare: SPEC 2 -specii concentrate in Europa, cu statut de conservare nefavorabil: SPEC 3- specii care nu sunt 
concentrate in Europa şi au statut de conservare nefavorabil: SI'EC 4- specii concentrate in Europa. cu statut de conservare favorabil: Non-SI'EC­
specii care nu sunt concentrate in Europa şi ale căror popula\ii europene se află intr-o stare favorabilă de conservare: Statutul de amenintare: D-in 
declin. CE- critic periclitată. E- periclitată. L- localizată, R- rară. S- sigură. V- vulnerabilă. ()-statut provizoriu: Efective estima te: in.­
număr de exemplare. 

The observat ion of the black stork ( Ciconia nigra) often overtlying the forest to the water meadow of the 
Desnăţui river indicates the possibility of its breeding, especially because the area provides enough trophic resources 
necessary for the living ofthis species. This fact will be established in the future studies. 

The Anserifonnes (Anas sp., Aythya sp.) and limicolous birds (e.g. Charadrius dubiu.\·, Vanellus vanellus. 
Philomachus pugnax) are numerically well represented during the spring passage, in the north-western part of Fântânele 
lake. In the rest ofthe year, the number of species and populations is considerably reduced. 

Fântânele lake managed for intensive fishing attracts some fish eating birds such as: Phalacrocorax sp., Sterna 
hirundo. Chlidonia hybrida. Larus sp .. Haliaeetus a/bici/la. 

The large surfaces of natural forest, which interfere with the other terrestrial and aquatic biotopes, favour the 
presence of diumal and noctumal birds ofprey, as breeding species. 

The Passerifonnes, best represented by the Turdidae, Sylviidae and Fringillidae, represent the dominant order 
during the whole year and they are predominant among the breeding species in the studied area. 

A continuous and fierce competition for the breeding habitat has been observed between Merops apiaster and 
Sturnus vulgaris which claim both the cavities and the galleries dug in the earth quarries near Radovan locality. 

According to SPEC categories into which the species in Radovan area fit, we notice that the area includes 54 
species of European conservation interest, of which 1 species (Branta ruficollis) is of global conservation concern 
(SPEC 1 ), 8 species are concentrated in Europe and have unfavourable conservation status (SPEC 2), 24 species are not 
concentrated in Europe and have unfavourable conservation status (SPEC 3), 22 species are concentrated in Europe and 
have favourable conservation status (SPEC 4). The rest, namely 51 species are not concentrated in Europe and their 
European populations are in a favourable conservation state (Non-SPEC). 

In accordance with the conservation concern status at European level, the situation in the territory that we have 
investigated stands as it follows: 

- Il bird species are vulnerable, meaning that they depend on conservation, and their inclusion in the category 
of endangered species is possible in the near future if the causal factors persist (Phalacrocorax pygmeus. /xobrychus 
minutus. Ciconia ciconia, Anas querquedula. Falco vespertinus. Perdix perdix. Limosa limosa. Asioflammeus, Alauda 
an·ensis, Anthus campestris. Emberiza hortulana); 

- 3 species are rare, meaning that at global level they have rarely distributed populations on large areas 
(Ciconia nigra. Haliaeetus albicilla, Aquila pomarina); 

- 1 species has limited spreading area in Europe (Branta nţficol/is); 
- 19 species are in decline, meaning that they have broody stocks in regression at European or global level 

(Nycticorax nycticorax. Plegadis falcinellus, Falco tinnunculus, Chlidonias hybrida, Streptope/ia turtur, Otus scops. 
Athene noctua, A/ceda atthis, Merops apiaster, Coracias garrulus. Jynx torquilla, Picus canus. P. viridis, Galerida 
cristata. Hirundo rustica, Muscicapa striata, Lanius collurio, L. minor, L. excubitor); 

- 50 bird species are safe, meaning that their populations maintain themselves as viable components of the 
natural habitats, and their areas do not present the risk ofreduction. 

The species with unfavourable conservation status at national level are registered in the Red Book of 
Vertebrates {MUNTEANU, 2005), therefore, taking it into account, the situat ion of the birds in Rad o van area stands as it 
follows: 1 species is critically endangered, 3 species are endangered, and Il species are vulnerable. 

We consider that the inclusion of Radovan area on the AIA list and its designation as SPA in the network of 
Natura 2000 sites would ensure a better management of the habitats, namely of the bird species with unfavourable 
conservation status, simultaneously with the sustainable development ofthe area. 

Because of a difficult delimitation and the similarity ofthe habitats with the ones in the neighbouring areas, we 
consider the extension of the avifauna research also in the neighbouring territories, so that the potential AIA or the 
potential Natura 2000 (SPA) site may have correct and scientifically proven limits. 
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CONCLUSIONS 

The present paper represents a preliminary study regarding the characteristics of the avifauna in Radovan 
locality area and its surroundings. The studied area meets the qualities of a potential Natura 2000 site, by its 
geomorphological, ecologica! and faunal features. Following the observations carried on, we have identified a number 
of 106 bird species, systematically classified into 15 orders and 38 families. Most of them ha ve been recorded in 
terrestrial biotopes. The aquatic species are more numerous, both qualitatively and quantitatively, during spring 
passage. The majority of bird species are of European conservation interest and they represent indicators for designating 
important bird areas (special protected areas). 

A number of 25 species from the researched area are found in the patrimony of the Oltenia Museum, 
representing scientific documents which emphasize once again the faunal value ofthe analysed area. 
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Figure 1. Biotopes from Radovan area: a - Radovan forest, b - brook Valea Rea, c - Fântânele lake. 
Figura 1. Biotopuri din aria Radovan: a- pădurea Radovan, b - pârâul Valaea Rea, c - lacul Fântânele (original). 
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Figure 2. Birds from Radovan area: a- Little Egret (Egrelta garzella), b - colony of Grey Heron (A rdea cinerea), c - White-tailed 
Eagle (Haliaeetus a/bici/la), d - Bee-eater (Merops apiaster) and Starling (Sturnus vulgaris) , e- Tawny Pipit (Anthus campestris). 

Figura 2. Păsări din aria Radovan: : a- egreta mică (Egrelta garzetla), b - colonie de stârc cenuşiu (Ardea cinerea ), c - codalb 
(Haliaeetus a/bici/la), d - prigorie (Merops apias1e1) şi graur (Siurnus vulgaris), e - fâsă de câmp (A nthus campestris) (original). 
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ASPECTS CONCERNING REPRODUCTIVE BEHA VIOUR OF EUROPEAN MOUFLON 
(Ovis ammon mussimon) INTO ENCLOSURES FROM ROMANIA 

ANTONE Veronica, URSU Nicoleta 

Abstract. This papcr prcscnts thc rcsults obtaincd in 3 ycars of field research on moutlon nucleus* from folds. hunting complexcs 
and zoologica! gardcns across thc country. Two conductcd studics in controlled conditions - thc separat ion of cwcs from rams in 
mating scason and thc introduction of two new moutlon specimcns from other gcographical arcus. havc con1irmcd thc ficld rcsults 
and showcd thc importancc of socio-signals. sc.xual glands maturity and scason climatic conditions. Thc study shows bchavioural 
difTcrenccs betwecn the European and Canadian moutlon and underlincs changcs of the reproductivc bchaviour and thc brccding 
period for the colonizcd moutlon in Romania. 

Keywords: moullon. reproductivc behaviour. breeding season. mating. Romania. 

Rezumat. Aspecte privind comportamentul de reproducere al mutlonului european (Ovi.<t ammon mus.<timon) în 
împrejmuiri din România. Lucrarea de fată prezintă rezultatele a 3 ani de cercetare pe nuclee de mulloni din (arcuri. complex uri 
de vânătoare şi grădini zoologice din (ară. Două studii realizate în conditii controlate- separarea fcmelelor de masculi în perioada de 
rut şi introducerea în tarc de noi exemplare de mufloni din alte zone geografice. au confirmat datele obţinute din teren şi au evidentiat 
importanta sociosemnalelor. a maturită(ii glandelor sexuale şi a conditiilor sezoniere specifice. Studiul arată diferente de 
comportament între muflonul european şi cel canadian. evidentiază modificări ale comportamentului şi a perioadei de reproducere la 
mullonul colonizat în Rom;inia. 

Cuvinte cheie: muflon. comportament de reproducere. sezon de rut. împerechere. România. 

INTRODUCTION 

In Romania, the moutlon - Ovis ammon mussimon (PAL LAS 1811) is found only in confined areas such as 
hunting complexes, folds or zoologica( gardens, ali these areas being located at small altitudes - under 700 m. The 
locations, with history on trophy quality and/or the size ofpopulation, are Negureni, Şarlota, Scroviştea and among the 
zoologica( gardens- CMSN Constanţa. 

The settled relations between individuals belonging to the same group govem the characteristic behaviours, 
which favours the development of the population, even if certa in individuals are underprivileged or eliminated. Severa( 
behaviours could be discemed: social, territorial. feeding, reproductive and defence (MICLJ, 1999). 

The moutlon has a group behaviour, including tlocking. Both genders reached sexual maturity in the second 
year of life. The gestation period is about 22 weeks (MICU, 2004). Field observations point to major variations of 
moutlon behaviour in the period ofreproduction, which is October- December. 

MATERIAL ANO METHODS 

The field research was made in 3 years (2009 - 20 Il) and covered 80% of moutlon locations across the country, 
meaning 4 folds out of 5 with pennanent population and 1 O zoologica( gardens out of 13 with moutlon populations in 
patrimony - representing more than 300 specimens. Detailed studies were made on moutlon nucleus from Negureni - where 
the population have had between 45 and 75 individuals in last three 3 years, and CMSN - where the population was between 
25 and 15 individuals in last three 3 years (ANTONE & YICOVAN, 2009; ANTONE & UNICI, 20 Il). 

Field observations were made from fixed points (scouting pickets) and itinerantly. 
For remote observations it has been used a Bresser 7x21 x40 binocular and a Fuji Finexpix S 1 OOOFD digital camera. 
The observations have been recorded on typical observations· fonns- data conceming number of individuals, 

gender, location, altitude, age, weather conditions, time-stamp or time interval etc., and onan observations' notebook in 
which there were recorded the behavioural manifestations or any other relevant data. Most of the enclosures from 
Romania have moutlon specimens identified by ear tags or by RFID tags, including CMSN. Thus, it was possible to 
create a database, register cards and individual observations' fonns. 

According to TIMBERGFN ( 1951 ), the breeding implies the synchronization of sexual activities of two partners, 
and the synchronization is mainly based on three factors: specific season conditions such as length of day and 
temperature; the maturity and the activity of sexual glands plus the presence of the adult opposite gender; the presence 
of certain socio-signals in mating behaviour. For underlining the importance of these three factors, two studies in 
controlled conditions have been conducted: 

1. The isolation ofthe rams, starting in August until December- which represents the ending ofmating period. 
The groups of ewes and rams had no visual contact (Figs. 1 A, 1 B). In December, a single ram, 2 years old, was put 
inside the ewes' enclosure. 

2. A pair of moutlon was brought from Dobrick (Bulgaria) zoologica( garden, and the estrous cycle was put 
under observation in the following year. 
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RESUL TS AND DISCUSSIONS 

Although a wild animal, the moutlon has a specific social behaviour determined by the isolation of groups into 
enclosures/folds and by the human presence. 

The majority of moutlon lives in groups with variable sizes depending on the density of population and season. 
The living area and food availability- both being controlled by people, have no major intluence on group. 

In the beginning of the mating period (September), the food is abundant and the spring lambs become fully 
independent. At this tiine, the behaviours of threat and fight, hierarchical and sexual behaviours emerge. Now it begins 
the fight between rams for the participation in the reproductive act. The vigorous adult males have precedence, they are 
the winners. More often, the hierarchy between rams suffers modifications. 

Figure. 1. European moutlon in C.M.S.N.- Constanta: A - Ewes ' enclosure: B- Rams' enclosure. 
Figura 1. Mutlonul european la CMSN - Constanţa: A- incinta femeie, B- incinta masculi (original). 

The state of sexual motivation is hormonally detennined and is under the intluence of key stimulus triggers. 
(ACATINCĂI , 2003). 

The ram acquires the relevant in formation by smelling, meaning the detection of female proestrus. The rams 
smells the anal zone ofthe ewes (Fig. 2); they scent by uplifting their neck and by increasing the contact surface area of 
their upper lip with the air (Fig. 3). 

Figure 2. Detection by smelling. Figure 3. Ram, scenting specific posture. 
Figura 2. Detecţie prin mirosire (original). Figura 3. Berbec, postură specifică de adulmecare (orig inal). 

Outside the estrus period the females do not accept mating, they adopta surviving behaviour- they simply run. 
lnside the moutlon groups under study, although the youth rams stay along the ewes, it was not observed a 

sexual ambivalent behaviour such as that described by the M. Cociu at the Canadian moutlon (Ovis canadensis) (see 
pages 749-750, COCIU, 1999). He points out that the Canadian moutlon behaviour regarding congeners is not dependent 
on gender, but only on size and rank among the group; females behave such as being underdeveloped rams. Also native 
from Corsica and Sardinia, the moutlon sheep brought into the west-central Texas, U.S.A., show a more aggressive 
behaviour (MCCLELLAND, 1991 ). 
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However, as in the case of the Canadian moutlon, the strong rams, which participate in the reproductive act, 
are those with ages between 5 and 7 years old. This fact was underlined by the experiment no.l , because ali the isolated 
females gave birth in May - June of the following year, meaning that their ovules were fecundated after December 1, 
when a ram ageing 5 or 6 years old was put in their enclosure. 

Comparing the sexual behaviour of the European moutlon , described in literature (GAREL et al. , 2005 ; 
STEKLENEV, 2006) with data collected fi·om the field , it was found that in Romania the moutlon females reach the 
pubetty in the second year of life, and thus at the age of three they are already ewes. That fact could argue that in 
Romania there are good conditions, which leads to a good development of the females, although slightly accelerated, 
but in spite ali these, the reproductive capacity does not exceed the age of 12. 

The first experiment has also put in evidence the Whitten effect: the estrous cycle is adjusted by the presence of 
the male inside the group; the females living in a group mate quicker when are presented to a male than the solitary ones. 

The significance of season changes and the presence of the socio-signals were clearly showed in the second 
experiment. The ewe brought from Bulgaria gave birth in December, so she was mated in July . In the next year, the first 
proestrus period was in August, but mating was barely in November - the same period with the other females from group. 

If the ram finds an ewe in estrus period, he begins the courting by slow approach and then by touching or 
stroking her in an affectionate manner (Fig. 4). lfthe ewe is detected in the same time by two or more rams, it will start 
the fight between the rams. The ewe will couple with the strongest one, the winner, while the other rams will run . 

Figure 4. Courting the female . / Figura 4. Curtarea femelei (original). 

The moutlon coupling has the following stages: 
- The ram stalks the ewe (Fig. 5); 
- Parallel running, the ram guides the ewe (by gentle kicks with his head) to a certain place and to prevent the 

getting away ofthe ewe (Fig. 6); 
- Lateral gentle (foot) kicks; 
- Dorsoventral coupling position, with ram having its neck uplifted and minimal body contact with the female. 

Figure 5. Stalking the ewe. / Figura 5. Urmărire femelă 

(original). 
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CONCLUSIONS 

The moutlon mating behaviour includes three stages: searching, courting and mating. 
The mat ing behaviour of the European moutlon is different from the behaviour of the Canadian moutlon. In 

the case ofthe European moutlon, it was not observed an ambivalent sexual behaviour, or any deviant one. 
The moutlon females reach the puberty in the second year of life, and at the age ofthree, they are already ewes. 
The Whitten effect was also highlighted in the case ofthe European moutlon. 
It is necessary that older rams have to be removed from folds or enclosures, because there is a risk to be 

accidentally killed by the 5 to 7 years old rams (younger and stronger). 
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BIOTIC AND ABIOTIC FACTORS CONTROLLING ORGANIC MATTER 
DECOMPOSITION IN AQUATIC ECOSYSTEMS OF 

SFÂNTU GHEORGHE BRANCH, THE DANUBE DELTA 

P ĂCEŞILĂ Ioan 

Abstract. Decomposition of organic matter by heterotrophic microorganisms is a key process to ecosystems survival. Through this 
process the mineral elemcnts prcscnt in the composition of the organic mattcr are rclcascd and reintroduccd in thc biogeochcmical 
cycles. Thus. it is prcventcd an cxcessive accumulation of organic matter and. also. nutritional sources of prima!)' producers arc 
recycled. In the aquatic ccosystcms most part of thc organic matter consists of polymcric macromolccules which cannot bc 
decomposed dircctly by microorganisms. In this case. thc lirst stage of dccomposition occurs outsidc of microbial cells under thc 
action of cxtraccllular cnzymes synthesized by hcterotrophic microorganisms. These cnzymcs hydrolyse polymeric macromoleculcs 
into monomers. dircctly usablc by microbial cclls. For this reason. nowadays. measuring extracellular enzymatic activity reprcscnts 
an important tool in thc cvaluation proccss of dccomposition of organic mattcr in thc aquatic ecosystems. This papcr prescnts somc 
characteristics of dccomposition proccsses of organic matter in water and scdimcnt samples from the rivcrine ccosystcms of sr. 
Gheorghe branch. the Danube Delta. assessed through thc hydrolysis rate of extracellular enzymes and. also. cvaluatcs the intcraction 
of these proccsscs with diflcrcnt biotic and abiotic factors. u-amylase. alkaline phosphatase and ~-glucosidasc cxtracellular 
enzymatic activitics wcrc dctcrmined using spccilic lluorogenic substrates. The watcr and sediments samples wcre collccted in 
spring. summer and autumn betwcen 2008 and 201 O. Simple linear rcgression method was used to estimate the signilicancc degrees 
between enzymatic activity and thc environmental factors. 

Keywords: extracellular cnzymatic activity. aquatic ecosystems. the Danube Delta. 

Rezumat. Factorii biotici şi abiotici care controlează procesele de descompunere a materiei organice în ecosistemele 
acvatice de pe braţul Stântu Gheorghe, Delta Dunării. Descompunerea materiei organice de către microorganismelc 
hcterotrolc reprezintă un proces cheie care contribuie la supravietuirea în timp a ecosistemelor. Prin acest proces elementele minerale 
din compozi\ia materiei organice sunt eliberate şi reintrodusc în ciclurile biogeochimice. Este astfel evitată acumularea în exces a 
materiei organice şi de asemenea. este reciclată sursa nutritională a producătorilor primari. În ecosistemelc acvaticc. cea mai mare 
parte a materiei organice este alcătuită din macromolccule de natură polimerică. fapt pentru care nu pot li preluate direct de către 
microorganisme. În acest caz. prima etapă a procesului de descompunere arc loc cxtracelular sub ac\iunea cnzimelor extracelularc 
sintetizate de celulele microbiene care. prin hidroliză. disociază macromolcculclc polimericc în monomeri direct utilizabili. Din 
această cauză. astăzi. măsurarea activită\ii enzimaticc cxtracclulare reprezintă un instrument important în evaluarea proceselor de 
descompunere a materiei organice în ccosistcmele acvatice. Lucrarea de fată prezintă unele caracteristici ale proceselor de 
descompunere a materiei organice din apa şi scdimentele ccosistemelor acvatice de pe bra\ul SC Gheorghe. Delta Dunării. cstimatc 
prin rata de hidroliză a enzimelor extracelulare. şi. de asemenea. evaluează interacţiunea acestor procese cu factorii biotici şi abiotici 
determinati. Enzimcle cxtracelulare măsurate au fost: u-amilaza. fosfataza alcalină şi ~-glucozidaza. utilizând substrate enzimaticc 
specilice. Studiul a avut loc în perioada 2008-2010 în sezoanele de primăvară. vară şi toamnă. Compararea rezultatelor obtinute cu 
parametrii biotici şi abiotici detenninati a fost realizată utilizând metoda regresiei liniare simple. 

Cuvinte cheie: activitate enzimatică extracelulară. ecosisteme acvatice. Delta Dunării. 

INTRODUCTION 

Detrital organic matter, resulting from the activity of living organisms (excretion) or after their death, is subject to 
decomposition and mineralization processes by heterotrophic microorganisms; through these processes, the mineral 
constituents ofthe organic matter are released in the aquatic enviromnent and recycled by the living organisms (BoTNARilJC 
& V ĂDINFANU, 1982; S!MON-GRUITĂ, 2000; ZARNEA, 1994). Consequently, the decomposition of detrital organic matter is 
one of the key processes that contribute to ecosystem survival (SULKAVA & HUliTA, 1998), avoiding the excessive 
accumulation of nutrients and organic matter that could lead to oxygen depletion and death of oxyphilic organisms. 

The decomposition is a biologica! process that includes the physical breakdown and biochemical 
transfonnation of complex organic molecules of dead material into simpler organic and inorganic molecules (JUMA, 
1998). In aquatic environments, most part of the organic matter (>95%) is composed of polymeric, high-molecular­
weight compounds (CIIROST & OvrRBECK, 1990). In this case, the first stage of the decomposition process usually 
takes place outside the microbi al ce lis, under the action of extracellular enzymes. Extracellular enzymes hydrolyse large 
organic molecules, such as polymers, leading to the fonnation of compounds with simpler structure that can be taken 
further by microbial ce lis (WETZEL, 1991 ). Extracellular enzymatic hydrolysis is the first step in mineralization of most 
of the polymeric constituents included in the composition of the organic matter (polysaccharides, proteins, organo­
esters) by heterotrophic microorganisms, playing therefore an important role in the transfer of matter and energy 
through aquatic ecosystems (HARBOTT el al., 2005). 

Between 2008 and 20 1 O, the structural and functional parameters of the aquatic communities were evaluated in 
Sf. Gheorghe branch, the Danube Delta, the southemmost ofthe three main branches through which the Danube flows 
into the Black Sea. This branch was subject of channelization in the 80's, when six meanders were cut to shorten the 
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navigation route; consequently, different types of sections were forrned in the river branch: the free-flowing sector (FS), 
the meanders section (MS) and the newly built channel (NBC) (GîŞTESCU & ŞTI UCĂ, 2006). 

This paper presents the activity of three extracellular enzymes in water and sediment samples from Sf. 
Gheorghe branch : a-amylase, alkaline phosphatase and P-glucosidase and, also, evaluates the interaction of these 
processes with different biotic and abiotic factors . a-amylase and p-glucosidase are specific enzymes that act on 
polysaccharides starch and cellulose (in the final phase of degradation) {NICOLESCU et al., 2000), while alkaline 
phosphatase is a nonspecific enzyme that catalyses the hydrolysis of a large variety of phosphate esters (JANSON et al., 
1988). The enzymatic activity was assessed together with other ecologica! characteristics, in order to emphasize the 
differences between the three sections. 

MATERIAL AND METHODS 

Samples were taken from the water column and water-sediment interface in April , July and October 2008-
201 O, from six stations (S2-S7) (Fig. 1) corresponding to the three sectors mentioned above, as it follows: 

- the free-flowing sector (FS): stations S4 and S7 
- the meanders section (MS): stations S2 and S5 
- the newly built channel (NBC): stations S3 and S6. 
Water samples were collected on water column using a modified Patalas device and kept in sterile bottles until 

the analyses. Sediment samples were collected from the top layer (the sediment-water interface) with a Corer device 
and stored in plastic bags. After sampling, both water and sediment samples were introduced in freezing bags and kept 
at 4°C for transport to the laboratory, where they were processed in short time to avoid major changes of enzymatic 
activities. 

Figure 1. Location of sampling stations along Sf. Gheorghe branch (image from Google Earth). 
Figura 1. Locaţia staţiilor de prelevare a probelor de pe braţul Sf. Gheorghe (imagine după Google Earth). 

The intensity of the enzymatic activities was evaluated based on the estimation of substrate consumption by 
the existing enzymes; the absorbance ofthe reaction product was measured spectrophotometrically and its concentration 
was estimated by extrapolating the standard curve. The enzyme substrates used in the assessment were: 4-nitrophenyl 
phosphate for alkaline phosphatase, p-nitrophenyl-a-0-glycopyranozide for p-glucosidase and Amylopectin Azzure 8-
chloride for a-amylase (OBST, 1985). Water samples were used without processing, while sediment samples were 
dissolved in sterile tap water, the supematant beings used for the enzymatic analyses. The incubation time for alkaline 
phosphatase and p-glucosidase activities was 6 h at 28°C for water samples and 24 h at 28°C for sediment samples, 
while for a-amylase both the water and sediment samples were incubated for 24 hours at room temperature under 
continuous shaking. After incubation, the enzymatic reactions were stopped and products determined 
spectrophotometrically. Alkaline phosphatase and p-glucosidase reaction product (nitrophenol) shows maximum 
absorbance at 405 nm wavelength, while the a-amylase catalysed reaction product (Azzure-B-Chloride) has maximum 
absorbance at 595 nm. AII samples were analysed in triplicates. 

The following physico-chemical and biological parameters were also deterrnined: 
- in water column: microbial biomass, pH, temperature, transparency, depth, concentrations of oxygen, total 

organic carbon, nitrite, nitrate and ammonium, dissolved inorganic nitrogen, organic and total phosphorous; 
- in sediment: pH, temperature and organic matter concentration. 
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RESUL TS AND DlSCUSSIONS 

The study of extracellular enzymatic activity was performed throughout the entire research program, except for 
a-amylase activity that was not measured in April 2008 in the water column. Hydrolysis rates ofthe studied enzymatic 
activities tluctuate in a wide range, recording different average values between the three sectors and in the same sector 
in different seasons or in different years. 

Recorded enzymatic activity tluctuated within the following limits: 
- in water column:- amylase: 137 - 396 nmol Azure-8-chloride/1/h 

- alkaline phosphatase : 190 - 920 nmol p-nitrophenol/1/h 
- glucosidase: 190 - 925 nmol p-nitrophenol/1/h 

- in sediment: - amylase: 355 - 1269 nmol Azure-8-chloride/g/h 
- alkaline phosphatase : 908 - 61 17 nmol p-nitrophenol/g/h 
- glucosidase: 1731 - 9336 nmol p-nitrophenol/g/h 
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Figure 2. Seasonal (a), annual (b) and spatial (c) dynamics ofamylase (AMY), g lucosidase (G LC) and alkaline phosphatase (AP) 
activities in water co lumn (A) and sediments (B). 1 Figura 2. Dinamica sezonieră (a), anua lă (b) ş i spaţială (c) a activităţilo r amil azică 

(AMY), glucozidazică (GLC) ş i fo sfatazică (AP) în coloana de apă (A) şi în sedimenl (B). 

In the water column, the most intense was phosphatase activity, which recorded a multiannual average value of 
566 nmol p-nitro-phenol/1/h, while in the sediment was glucosidase activity with a multiannual average value of 4070 
nmol p-nitrophenol/g/h. 

Seasonal dynamics did not follow a common pattern for the investigated enzymatic activities in the water column 
or in the sediment. The amylase activity recorded the highest values in summer season, both in the water column and 
sediment (Fig. 2a), probably due to higher temperatures and substrate abundance, especially of algal origin; amylase is an 
enzyme that breakdown starch into glucose, a compound easily assimilated by microbial cells (IONICĂ et al. , 2006). 
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Glucosidase activity has shown maximum values during autumn in the water column, except for 2008 in the 
MS and NBC. Usually, the highest values of p-glucosidase activity were recorded during the decline of phytoplankton 
due to the release of large amounts of polysaccharide substrate from the dead algae (CHR(>ST & OVI'RBI'CK, 1990). 
Similar results were recorded by WII.CiTCK el al. in 2002 in a study on the dynamics of extracellular enzyme activities 
perfonned on the Elbe River. (WII.CZECK el al., 2005). The highest intensity values in sediment were recorded in the 
spring season in 2008 and 201 O and in the autumn season in 2009. 

The dynamics of phosphatase activity in water and sediment did not show a clear pattern, probably due to the 
changes occurred in the quantity and quality of the substrate, this enzyme catalysing the hydrolysis of a large variety of 
phosphate esters (JANSON el al., 1988). In the water column, the highest average seasonal values were recorded in 
summer for 2008, while in 2009 and 201 O the maximum occurred in the spring season. In the sediment, the maximum 
seasonal average values were recorded in autumn for 2008, in summer for 2009 and in spring for 201 O. 

Like seasonal dynamics, the annual dynamics did not show a common trend for the studied enzymatic activities 
(Fig. 2b ). Amylase activity has shown an upward trend in water column in ali the three sectors, with minimum values in 
2008 and maximum in 201 O, while in sediment, the maximum values were recorded in 2009 and minimum in 2008. 

For glucosidase activity, the annual average values did not show a clear dynamics in the water column and 
sediment in the three sectors. Most likely this is due to substrate availability and tluctuation of physico-chemical 
parameters during the study period. The highest annual average values were recorded in 201 O for the water column and 
in 2008 for the sediment, while the lowest annual average was recorded in 2009 in both water and sediment. 

Generally, the highest intensity was recorded in the MS, except for phosphatase activity in the water column 
and amylase activity in sediment (Fig. 2c). 

Since the dynamics of enzymatic activity is strongly correlated with the dynamics of other environmental 
parameters (NENITESClJ, 1974; NELSON & Cox, 2004), relationships between enzymatic activities and physico-chemical 
and biologica( parameters were investigated using mathematical modeling. Nowadays mathematical modelling is an 
important tool in studying a wide range of environmental areas (MOLIXWEANlJ & FLORESCU, 20 Il). The simple regression 
equations and the statistica( significance between pairs of biotic and abiotic parameters ofthe obtained correlation matrices 
were screened in order to identifY the parameters with the highest intluence on the enzymatic activity. 

For a-amylase activity, highly significant linear correlations were obtained with severa! physico-chemical 
parameters, emphasizing their ro le in controlling the enzymatic activity in the investigated ecosystems (Table 1 ). The 
intensity of a-amylase activity in the water column was dependent on the variation of pH and oxygen concentration, 
amylolitic microorganisms - the main group of organisms responsible for the synthesis of a-amylase - acting in the 
presence of oxygen (IONICĂ, 2006). An increase of pH above 9 caused a significant decrease of the intensity of this 
enzymatic activity, suggesting that this parameter may become a limiting factor of enzymatic activity under certain 
conditions such as powerful algal blooms. Highly significant correlations were also obtained with the concentration of 
dissolved inorganic nitrogen, an important source of nutrients for phytoplankton, as well an important source of 
polysaccharide compounds in the water column. 

Another significant correlation was obtained between a-amylase and the transparency of the water column: in 
general, the highest values of intensity of amylase activity were recorded in areas with lower transparency, probably due 
to the presence of high amounts of dissolved and particulate organic matter, derived fi-om the death of aquatic 
organisms or their excretes, which are the main substrate source for a-amylase (SIVARAMAKRISIINAN el al., 2006). 
Between a-amylase activity and the microbial biomass in the water column a low significant linear correlation was 
identified, which may suggest that the biomass of the microorganisms that synthesize extracellular amylase have no 
significant quantitative contribution to the total microbial biomass. 

In the sediment, severa! correlations were identified between a-amylase activity and temperature, the amount 
of organic matter and the microbial biomass (Table 2) indicating the dependence of this enzymatic activity of 
temperature tluctuation, the quantity and quality of the substrate and also a quite high contribution of microorganisms 
that synthesize extracellular a-amylase to the total microbial biomass. 

Table 1. Linear correlations between the intensity of amylase activity and physico-chemical paramelers rrom the water column for 
which the null hypothesis was rejected (p <0.05). 1 Tabel 1. Corelatii le liniare obtinute intre intensitatea activitătii amilazice şi 

parametrii lizico-chimici din coloana de apă fată de care ipoteza nulă nu a fost respinsă (p <0.05). 

Ph,•sico-chemical parameters n r p Sienificance de2ree 
pll 48 0.45 <0.01 ••• 
Transparcncy (111) 48 0.44 <0.01 ••• 
0~(1111!.0/1) 48 0.449 <0.01 ••• 
Nil, (1111!-N/1) 48 0.47 < 0.01 ••• 
NO,(mgN/1) 48 0.48 <0.01 *** 
DIN (mgN/1) 48 0.32 < 0.05 •• 

Between phosphatase activity and microbial biomass in the water column there was a highly significant linear 
correlation, indicating that in general, high phosphatase activity values correspond to high microbial biomass values. 
This suggests a high abundance of groups of microorganisms involved in the mineralization of phosphorus compounds 
m Sf. Gheorghe aquatic ecosystems. A very important factor that intluenced the overall dynamics of phosphatase 
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activity was the concentration of hydrogen ions present in the water column (Table 3); increasing the intensity of the 
enzymatic activity is in general proportional with the increase of pH value. Most intense activity of this enzyme was 
recorded in the 8-1 O pH range. 

Table 2. Linear eorrelations between the intensity of amylase activity and physico-chemical and biologica! parameters from sediment 
for which the nu li hypothesis was rejected (p < 0.05). 1 Tabel 2. Corelatii le lin iare obtinute între intensitatea activitătii amilazice şi 

parametrii lizico-chimici şi biologici din sediment fată de care ipoteza nulă a fost respinsă (p < 0.05). 

Phvsico-chemical parameters n r p Sie;nilicance dee;ree 
Microbial biomass (mgC/1) 54 0.331 < 0.05 •• 
Tempcrature (m) 54 0.45 < 0.01 ••• 
Organic mallcr% 54 0378 < 0.01 •• 

It was found that high depth did not lower the intensity of enzyme activity by the dilution phenomenon of the 
substrate (Ntcot.rscu el al .. 2000). Enzyme substrate is present. therefore, throughout the water column. 

Nitrate and nitrite concentrations in the water column influenced also the dynamics of phosphatase activity. 
These compounds are an important nutritional source for phytoplankton (MARTINS, 1989), which together with 
heterotrophic microorganisms is responsible for the presence in the water column of alkaline phosphatase, this enzyme 
being involved in the organophosphorus ester metabolism of algal ce lis (JANSON el al .. 1988). 

Table 3. Linear correlations between thc intensity of phosphatase activity and physico-chemical parameters ofthe water column for 
''hich the null hypothesis was rejected (p <0.05)./ Tabel 3. Corelatiilc liniare obtinute între intensitatea activităţii fosfatazice şi 

parametrii lizico-chimici şi biologici din coloana de apă fată de care ipoteza nulă a fost respinsă (p <0.05). 

Ph}·sico-chemical parameters n r p Sienificance degrec 
Microbial biomass (mgC/1) 54 0.431 <0.01 ••• 
pll 54 0.62 <0.001 **"'* 
Depth (m) 54 0.35 <0.01 •• 
NO,(mgN/1) 54 0.435 <0.01 ••• 
NO,(mgN/1) 54 0.28 < 0.05 • 
Org P (J.tg/1) 54 0.46 < 0.001 ••• 
Total P (J.tg/1) 54 0.434 <0.01 ••• 

Alkaline phosphatase is an enzyme responsible for the release ofphosphorus from organic compounds and the 
reintroduction of this element in the biogeochemical cycles. The intensity of alkaline phosphatase synthesis is 
dependent on the amount of phosphorus present in aquatic ecosystems. This was also confirrned in St. Gheorghe 
ecosystems, where changes in the concentration of organic phosphorus were positively correlated in most cases with 
changes in the intensity of phosphatase activity. In sediment, a moderate correlation with the amount of organic matter 
was obtained, indicating the dependence ofthis enzymatic activity on the quantity and quality ofthe substrate (Table 4). 

Table 4. Linear correlations between the intensity of phosphatase activity and physico-chemical parameters 
from sediment for \\hich the null hypothesis was rejected (p < 0.05). 1 Tabel 4. Corelatii le liniare obţinute între intensitatea 

activităţii losfatazice şi parametrii lizico-chimici din sediment faţă de care ipoteza nulă a lost respinsă (p < 0.05). 

n 
54 

Between p-glucosidase activity and microbial biomass in the water there was a moderately significant linear 
correlation (Table 5) during the study period, suggesting that the biomass of microorganisms that synthesize 
extracellular p-glucosidase had an important quantitative contribution to total microbial biomass, respectively that the 
polysaccharidic substrate was abundant. This confirrns the results from the literature showing that, usually, the intensity 
of p-glucosidase activity in the water column is associated with the dynamics of microbial biomass (CIIROST & 
OVERBECK, 1990). 

A highly significant correlation and similar dynamics were obtained with transparency, probably due to 
increasing phytoplankton photosynthesis and productivity in these areas, respectively the increased number of algal 
organisms leading to the release of large amounts ofphytoplanktonic polysaccharidic exudates- an important substrate 
source for this enzyme (FAJON el al., 1999). Therefore, increasing the number of algal organisms lead to an increased 
rate of '"sloopy feeding"' of phytophagous zooplankton and, therefore, to the release of intracellular polymeric 
compounds in the environment (including the polysaccharidic compounds) which also contribute to increase the 
glucosidase activity (BOCIIDANSKY el al., 1995). A low significant correlation was recorded between the p-glucosidase 
activity and total phosphorus concentration, phosphorus being a mineral element essential in the development of 
phytoplankton (SYI. vAN el al., 2006). 

Compared with other enzymatic activities, p-glucosidase activity showed the highest significant correlation 
with the amount of organic matter in the sediment; this may suggest that glucosidase activity represents an important 
factor contributing to the decomposition of the organic matter from the sediments of the investigated ecosystems. A 
significant correlation was also obtained with pH and temperature (Table 6). 

141 



PĂCEŞILĂ Ioan 

Table 5. Linear correlations between the intensity of glucosidase activity and physico-chemical and biologica) parameters from the 
''ater column for which the null hypothesis \\as rejected (p <0.05). 1 Tabel 5. Corelaţiile liniare obţinute între activitatea 

glucozidazică şi parametrii lizico-chimici şi biologici din coloana de apă faţă de care ipoteza nulă a fost respinsă (p <0.05). 

Ph\"Sico-chemical parameters n r p Si~nilicance de~ree 

Microbial biomass (mgC/1) 54 0.383 <0.01 ** 
Transparency (m) 54 0.493 < 0.001 **** 

Table 6. Linear correlations bctween the intensity of glucosidase activity and physico-chemical parameters from sediment 
lor which the null hypothesis was rejected (p < 0.05). 1 Tabel 6. Corelaţiile lin iare obţinute intre intensitatea activităţii 

glucozidazice şi parametrii tizico-chimici din sediment faţă de care ipoteza nulă a fost respinsă (p < 0.05). 

Ph~·sico-chemical paramelers n r p Si~nilicance de~ree 

pH 54 0.426 <0.01 ••• 
Temperat urc '"C 54 0.346 < 0.05 ** 
Organic matter% 54 0.404 < 0.01 ••• 

CONCLUSIONS 

The intensity of enzymatic activities evaluated in the water column and sediments ofthe aquatic ecosystems of 
Sf. Gheorghe branch, varied significantly in terms of seasonal, annual and spatial dynamics. In the water column, the 
most intense was phosphatase activity, while in sediment was glucosidase activity. Also, the intensity of the enzymatic 
activity was higher in sediment compared with the water column. Although a clear pattern of seasonal and annual 
dynamics for the three enzymatic activities could not be revealed, the spatial dynamics has shown in general the highest 
values in the meanders section. The calculation of linear regression between the enzymatic activity, the microbial 
biomass and different physico-chemical parameters revealed the significant role of the environmental factors (pH, 
temperature, transparency of the water column, microbial biomass, nutrients and oxygen concentration in the water 
column and temperature and organic matter in sediment) in controlling the enzymatic activity, respectively the organic 
matter decomposition, in the investigated ecosystems. 
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ASSESSMENT AND CONSERVA TION STA TUS OF FERNS 
FROM BUILA-VÂNTURARIŢA NATIONAL PARK 

ISSN 1454-6914 

ONETE Marilena 

Abstract. Scarce flora and vegctation studics wcre developcd long timc ago in thc arca occupied today by Buila-Vânturari\a National 
Park. The papcr rcprcscnt a biginning and a basc l(lr thc future assessmcnt studies and monitoring for framing thc rcquircmcnt of 
Habitat Directive tor spccics conscrvation. Thc asscssmcnt of 25 species of ferns from thc Park rcvcaled that still thcre arc 
surticiently large habitats and low impact to maintain ferns· populations on a long-term basis if thc impact is kept at least at the 
present intensity (20 Il). The wcll rcprescnted diversity. frcqucncy. development and distribution of the tcrns· species from Buila­
V ânturariţa National Park demonstrate thc favourablc conservation status of tcrns and of ali integrating habitats. 

Keywords: tcrns. assessment. conservation. Buila-V ânturari\a. specitic divcrsity. 

Rezumat. Evaluarea şi statutul de conservare al ferigilor din Parcul Naţional Buila-Vânturariţa. De-a lungul 
timpului au tost realizate doar câteva studii privind flora şi vegeta\ia din teritoriul ocupat astăzi de Parcul Na\ional Buila-Vânturari\a. 
Lucrarea reprezintă un început şi o bază pentru viitoarele studii de evaluare şi monitoring în vederea aplicării cerinţelor Directivei 
Habitatc pentru conservarea spcciilor. Evaluarea a 25 specii de tcrigi din parc a eviden1iat că există încă habitatc suticient de mari şi 
impact încă scăzut pentru a men\inc popula\iile de ferigi pc termen lung dacă impactul este men\inut cel pujin la intensitatea actuală 
(20 Il). Diversitatea hine reprezentată. frecvenţa. dezvoltarea şi distrihu\ia specii lor de ferigi din Parcul Na\ional Huila-V ânturari\a 
demonstrează statutul de conservare favorabil al ferigilor şi al hahitatelor integratoare. 

Cuvinte cheie: terigi. evaluare. conservare. Buila-Vânturariţa. diversitatea specitică. 

INTROOUCTION 

According to Habitat Directive 92/43/CEE on the conservation of natural habitats and ofwild fauna and flora, 
conservation means a series of measures required to maintain or restore the natural habitats and the populations of 
species ofwild fauna and flora ata favourable status. 

There are few studies in Buila-Vânturariţa National Park concern ing flora and vegetation (BliiA & PĂUN, 1956; 
PAUN & POPFSClJ, 1971; 1978). Due to its floristic and faunistic owneness the Govemment Decizion declared Buila­
Vânturarita National Park in 2004 and ROSCIOO 15 in 2008. 

Our study is the base for the future assessment and monitoring for framing the requirement of the Habitat 
Directive that detine the conservation status of a species as the sum of the influences acting on the species concemed 
that may affect the long-term distribution and abundance ofits populations within the territory. 

MATERIAL ANO METHOOS 

Buila is a montanous Massif spread between Olăneşti (East) and Bistrita (West) rivers going toward South as 
steep slopes by Oltenian subcarpathian depression. Oriented from North-East to South-West, Buila Massif is dominated 
by cretaceous limestone (PĂUN & PoPFSClJ, 1978). 

Data were collected using GPS, during tield trips in the Park. The fonner distribution sites (mentioned in 
literature) of the species were continned, other new sites were added in the data base. The entire distribution areas of 
the species were diticult to be established with high accuracy due to the fragmented and irregular habitat. ltinerary 
research perpendicularly or along contour lines in accordance with accesibility (less difticult climbing) were perfonned 
in order to detennine the populations limits. The observations included the factor affecting fems' populations. 
Biologica! and ecologica) traits are presented according to C!OCÂRLAN (2009). 

RESUL TS ANO DISCUSSIONS 

We identitied 25 fem species on the teritory ROSCIOO 15 Buila-Vânturariţa. In accordance with their 
distribution recorded in 20 Il in the tield on Buila-Vânturariţa National Park territory, are highlighted their frequency 
and the sinergetic impact of the environmental factors (including the most important- anthropic one) (Table 1 ). 

The distribution and frequency at the country level (C!OCÂRLAN, 2009) ofthe identitied fems reveal that most 
ofthem are frequent and sporadic and none ofthem are rare or occasional (Table 2). 

In Vb Annex of Habitat Directive and 5A Annex of Romanian Govemment Ordonance 57/2007 ali species of 
Lycopodium genus are taken into account as species with European concem/interest. Thus, the key and indicator species 
were established both according to the conservation importance at the European level (Habitat Directive) and their 
ecologica! treats, mainly based on substrate (Table 3). 
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Table 1. Fcrns· frcqucncy on Buila-Yânturarita National Park tcrritory and thc intensity ofthe cnvironmental factors. 
Tabel 1. Frecventa fcrigilor de pc teritoriul Parcului National Buila-Vânturarita şi intensitatea factorilor de mediu. 

:\o. Sprrirs Frequency Impact 
intensity 

1. Asplenium ruta-muraria 1.. Rare Low 
2. A. sco/opendrium L. Frequent Low 
3. A. trichomanes L. Yery frequcnt Low 
4. .·/. l'iride HUDS. Rare Low 
5. Athrriumfilix-femina (L.) Rom l'requent Low 
6. 8/echnum spican/ ( L.) ROTH Rare Low 
7. 8otnchiumlunaria (L.) Sw. Rare Low 
8. Ceterach officinarum De. Rare Low 
9. Crstopterisfragilis (L.) BER'ill. l'rcquent Low 
10. Dn·opleris a[/inis (LOWE) FRASER-JENK. Rare Low 
Il. IJ. dilata/a ( llolTm.) A. GRA Y Rare Low 
12. D. fi/ix-mas ( L.) SCHOTT Yery frequent Low 
13. Gnnnocwpium dn·opleris ( L.) NEWMAN Rare Low 
14. G. roherlianum (IIOFFM.) NE\\'MN\ Rare Low 
15. 1/uper=ia se/ago (L.) BERI\ li. cx SCIIRANK & MART Rare Low 
16. Lrcopodium annotinum L. Rare Low 
17. L. clavatum L. Rare Low 
18. Phegopteris connecti/is (MIC11X.) WATT Frcquent Low 
19. Po/vpodium vulgare L. Frequent Low 
20. Poll'sticlwm acu/eatum (L.) ROHI Rare Low 
21. P. /onchitis (L.) ROTII Rare Low 
22. P. set!ferum (FORSSK.) WOY"-i Rare Low 
23. Pteridium aquilinum (L.) KL'II:\ Frequent Low 
24. Se/agine/la helvetica (L.) SPRING Rare LO\\ 

25. S. se/aginoides (L.) 1'. BE.\UV. ex SCHRANK & MART Rare L0\1 

Table 2. Fcrn spccies idcntilicd on the teritory of Buila-Yânturarita National Park. thcir distribution 
and frcquency at nationallcvel. biologica) and ecologica) traits. 1 Tabel 2. Specii de ferigi identificate 

pe teritoriul Parcului Na\ional Buila-Yânturari\a. distribu\ia şi frecventa lor la nivel na\ional. 

Species Frequency Distribution Biologica! traits Ecological traits 

Famih Asoleniaceae 
Asplenium ruta- r On cliffs in grasslands 

perennial. hemicryptophyte. 
calciphilous. hclsciaphilous 

muraria polyploid (2n= 143) 
A. grassland. screes. lorest perennial. geophyte. polyploid calciphilous. mezo-hygrophilous. 
sco/opendrium 

s 
on rocky substratc (2n=72) sciaphilous 

A. trichomane.1· r On clilTs in grassland perennial. hemicl)·ptophyte eurilita .. helsciaphilous and li)rest 

:1. vi ride r cliffs 
perennial. hemicl)·ptophyte. calciphilous. mezophilous. 

[polyploid (2n=72) helsciaphilous 

('eterach perennial. hemicl)·ptophyte. 
calciphilous. xerophilous-

of/icinarum 
s cliiTs 

polyploid (2n=l44) 
xeromezophilous. heliophilous-
hclsciaphilous. termophilous 

Family Blechnaceae 
8/echnwn 

grassland. shrubland 
percnnial. hemicryptophyte. mezo- mezohygrophilous. sciaphilous. 

spicant 
s [polyploid (2n=68) hclsciaphilous 

Family Ophioglossaceae 

Bo!IJ'Chium 
xeromezoph ilous-mezophilous. weak 

lwwria 
r grassland perennial. geophyte acidotrophic-ncutrophilous. 

olil(otrophic 
Family Dryopteridaceae 

D1:n>pteris 
s pcrennial. hemicryptophytc 

affinis 

IJ. dila!ata s 
mczophilous. sciaphilous. lorcst. shrubland. wceds 

D.jilix-mas r perennial. hemicryptophytc. mesotrophic 
polyploid (2n= 164) 

Po~rstichum r 
uculealum 

1'. lonchitis r Forest clcarcut. perennial. hemicryptophyte. 
mezophilous. mesotrophic 

shrubland. weeds, cliffs [polyploid (2n=82) 

P. set![erum r lorest. weeds. shrubland 
perennial. hemicryptophyte. mezo-mezohygrophyte. sciaphilous. 

1 polyploid (2n= 164) mcsotrophic 
Family Lyco 

Cîrassy placcs. more or 
perennial. chamaephyte. 

oligotrofa. microtermophilous. 
Huper=ia se/ago s lcss humid. lorest. polyploid (2n = 90,264. 272) calciphilous. mezohygrophilous. 

shrubland. bogs sciaphilous-helsciaphilous 
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15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

Lycopodiu111 forest, shrubland. hurnid oligotrophic. rnczohygrophilous. 
s 

placcs pcrcnnial. charnacphytc. hclsciaphi lous-sc iaph i lous annol/1111111 

L clavatu111 s 
Ldgc of thc fiJrcst. polyploid (2n=68) oligotrophic. curyphilous. 
shrubland. grassland hclsciaphi lous-sc iaph i lous 

Family Thelypteridaceae 
Phegopteris 

f forcst. shrubland 
pcrcnnial. gcophytc. polyploid rnczophilous- mezohygrophilous. 

COI1111!Cii/is (2n=90) sciaphilous 
Family Polypodiaceae 

Po~\'f!Odiull1 
f forcst. shady eli fis pcrennial. gcophytc. polyploid saxicolous. curyphilous. hclscia-

vulgare (2n=148) sciaphilous 
Family Dennstaed~aceae 

Pteridiu111 
f 

Edges and clearings of percnnial. geophytc. polyploid mczoxcr-mezophitous. hclophilous-
aquilinu111 thc lorcst. grassland (2n=I04) sciaphilous. oligotrophic 

Family Selaginelljlceae 
Se/aginella 

f 
grassland. on rochy 

he/vetica substratc percnnial. charnacphytc. 
calciphilous 

S se/aginoides f Grassland. shrubland 
diploid (2n= 18) 

Famil Woodsial;eae 
Athrriu111 filix-

f lilrest. wceds 
pcrennial. hemic1yptophytc. 

mezohygrophilous. mczotrophic 
lfen;ina polyploid (2n=80) 

(ntopteris 
f eli fiS 

pcrennial. hernicryptophytc. 
lfragilis polyploid (2n=168) 

G_l"IIII10carpiull1 
f wceds. lorest sciaphilous. mczotrophic 

drropteris pcrcnnial. geophyte. polyploid 

G. robertianu111 
Forest clearings on (2n=l60) mezophilous- mczohygrophilous. 

s 
skeletal or stony soil helsciaphilous, calciphilous 

Legend: f- frequent. s- sporadic. 

No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 

Tahlc 3. Key and indicator fern species from Buila-Vânturarita National Park. 1 Tahel 3. Specii 
de ferigi cheie şi indicatoare din Parcul National Buila-Vânturarita. 

Species Ke)· species Indicator species 
Asp/eni11111 ruta-111uraria Calcareous 
A. sco/opendriu111 Calcarcous 
A. viride Calcarcous 
Blechnu111 spicanl Tertiary· rclict 
Ceterach o[ficinaru111 Calcarcous 
Gv111nocarpiu111 robertianum Calcarcous 
Huper=ia se/af!.o Habitat Directive Calcarcous 
Lvcopodiu111 annotinu111 Habitat Directive 
L clavatu111 Habitat Directive 
Se/af!,inella helvetica Calcarcous 
S se/af!,inoides Calcarcous 

The studied species growing in forests, forests clearings, shrublands and even those growing in grasslands are 
clonal and clumped distributed in small sites buton large area; therefore we can declare that the populations are fonned 
by small subpopulations (dems) with aboveground shoots sometimes in small number but the underground shoots are 
largelly and dense distributed in the soil or beneath the bryophytes or the thick litter layer (i.e. Po~vpodium vulgare). 
Their regeneration potential fi·om the undergound biomass is high in spite of impact of tourists or animal trampling, 
both impacts nota significant in the Park. 

The fact that these species are clonal prevents us to take the number of aerial shoots as unit measures. Even 
they were counted on square meter unit, the extrapolation were made to the clonal individuals (genets) because we were 
not able to separate one genet from other. But the high density of the above ground shoots on square meter combined 
with the large distribution of the species (high number of micro-areals) pointed that the species are well represented in 
studied area. We can highlight that the total number of aerial shoots on the Park territory is high these species being 
frequent in the area. 

Another clonal species growing on cliffs, screes, in the forest, at the cliffs foot in the litter layer, in semi­
shaded grassy places is Asplenium scolopendrium, well represented by numerous old individuals. Our observations 
showed that the old age of the individuals is given by the high number of the leaves in rossets. The more leaves are 
presented in the rossets the oldest are individuals. The number of genets is high, the population is largely distributed. 
They are also present individuals with small number of leaves (2-3 young leaves) this demonstrating that the imput of 
new individuals in the population still occur. The anthropic impact (tourists, grazing) is present in the area but because 
the area is less accesible favorise the existence, development and distribution ofthe species. 

Polystichum aculeatum and P. lonchitis are rare but still well represented at the Park level; as well as P. 
setiferum. In spite of the reduced number of the individuals and small populations, these species are not affected by 
anthropic impact, being distributed in sites (i.e. high and big cliffs) difficult tobe reached by tourists and animals. 

The number of Asplenium trichomanes individuals is high, the population is largely distributed in cliffs cracks, 
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alone or together with C)'.Hopteris fi"agilis, Asplenium ruta-muraria, etc. On the south-eastern slope the density of A. 
trichomanes individuals is higher than on the north-westem slope, they growing not only in cliffs cracks but also at the 
base of cliffs from grasslands, on pathes, etc. In this area, sheeps pass towards grazing places. It might that the high 
development of A. trichomanes individuals to be due to nutrient input from the decomposition of sheep manure. There 
are also individuals with big rossets (large number of leaves), showing their old age. The small individuals demonstrate 
that the population expands. The distance among individuals is not high, thus the gene flow is frequent, the genetic 
diversity not being threatened. _ 

On both slopes of the Massif grows Asplenium ruta-muraria, more frequent than A. trichomanes with which might 
share the same sites. On the south-westem slope we noticed dry individuals in clitrs crack but the phenomenon was due to 
high insolation and dryness. These natural processes ussually affect plant species growing on cliffs {ONETE el al., 20 1 0). 

Species density is different according to their ecologica! requirements and integrator habitat. The anthropic 
factors that might affect the fems' populations in 8uila-Vânturariţa National Park are tourism and grazing. Up to now, 
2012, there has not been identified a significant negative impact on fern populations. The negative impact on grasslands 
for grazing usage is given by Pteridium aquilinum individuals highly developed in some grasslands. 

Even ifmost ofthe fems from 8uila-Vânturariţa National Park do not have their own conservation status, they 
are distributed in habitats with high conservation values (DoNITĂ el al., 2005; GAFTA & MOUNTFORD, 2008): 

Romania o habitat: R61 08 South-carpathian communities of calcareous screes with reduced mobility and 
increased humidity with Rumex .\·cutatus. Sax(fi·aga moschata. S. aizoides and Doronicum co/umnae. 

Coresponding to: 
NATURA 2000: 8120 Calcareous and calchist screes ofthe montane to alpine levels (Thlaspietea rotundifolii) 
EMERALD: 61 Screes 
CORINE: 61 Screes 
PAL. HAB 1999: 61.242 East Carpathian calcareous screes; 61.2424 East Carpathian dock screes 
EUNIS: H2.44 Carpathian calcareous screes 

Romanian habitat: R6209 South-East Carpathian communities on calcareous cliffs with Asplenium 
trichomanes ssp. quadrivalens and Poa nemoralis. 

Coresponding to: 
NATURA 2000: 
EMERALD: 6 lnland rocks, screes and sands 
CORI NE: 62 lnland cliffs and exposed rocks 
PAL. HAB 1999: 62 lnland cliffs and exposed rocks 
EUNIS: H3 lnland cliffs and exposed rocks habitats 

Romania o habitat: R340 1 South-East Carpathian Grasslands with Asperula capitala and Sesleria rigida. 
Coresponding with: 
NATURA 2000: 6170 Alpine and subalpine calcareous grasslands 
EMERALD: 
CORINE: 36.4 Alpine and subalpine calciphilous grasslands 
PAL. HAB 1999: 36.43921 East Carpathian Sesleria-evergreen sedge grasslands 
EUNIS: E4.4392 East Carpathian calciphile stepped grasslands. 

CONCLUSIONS 

According to Habitat Directive 92/43/CEE the conservation status will be taken as ''favourable'' when: 
population dynamics data on the species concemed indicate that it is maintaining itself on a long-term basis as a viable 
component of its natural habitats, and the natural range of the species is neither being reduced nor is likely to be 
reduced for the foreseeable future, and there is, and will probably continue to be, a sufficiently large habitat to maintain 
its populations on a long-tenn basis. 

In this stage do not exist data regarding the dynamic ofthe fern populations and the status ofthe populations' 
range. The present data represent only the population distribution and frequency in 20 Il, therefore our oppinion 
stipulates that the present data represent the reference population data for future studies that might establish, on the 
scientific base, the conservation status ofthe ferns. 

We can argue that there still are sufficiently large habitats to maintain ferns' populations on a long-term basis 
if the present impact is kept at least at the present intensity. They are needed long tenn studies for stipulating the 
conservat ion sta tus of the ferns from 8uila-Yânturariţa National Park. 

The diversity, frequency, development and distribution of the ferns' species from 8uila-Yânturariţa National 
Park is well represented, this demonstrating the favourable conservation status of ali integrating habitats. 
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THE POSSIBILITY AND EFFICIENCY OF BIOINDICATION METHOD 
IN FOREST AIR QUALITY MONITORING 

BEGU Adam 

Abstract. The investigation concluded upon the existence of a surticient number of indicator spccics of lichens which can be applied 
in monitoring the environment quality in the Republic of Moldova. The investigation also contributed to the establishment of 
legitimatc facts that under the action of gaseous pollutants (i.e. SOc etc.) and depending on the source of pollution. geographic 
location. species sensitivity. durat ion of exposure induce the modification or total degradation of lichen thallus. Additionally. the Air 
Quality Gradation Scale (i\QGS) and Lichens Toxitoleration Scale (LTS) towards diiTerent concentration of S02 in atmosphere air 
were developed. The efticiency of AQGS with some additional modifieations was tested through assessing the quality of air in 62 
lorest eeosystems. Thus. in order to meet the country obligations under the Geneva Convention ( 1979). Parmelia sulcala species was 
proposed as a referent species (standard) in performing the monitoring of air quality al national and internationallevel. 

Keywords: lichens. indication. pollution. monitoring. 

Rezumat. Posibilitatea şi eficacitatea metodei bioindicaţiei în monitoringul calităţii aerului din păduri. Lucrarea 
include rezultatele studiului premizelor implementării ecobioindicaţiei in evaluarea calităţii mediului ccosistemelor (()restiere din 
Republica Moldova. stabilindu-sc existenta unui număr suficient de specii indicatoare de licheni. care pot sta la baza realizării 
monitoringului calitătii mediului. Sunt stabilite legită\i privind modificarea sau degradarea totală a talului lichenilor sub actiunea 
poluanţilor gazoşi (S02 ş. a.). în funcţie de sursa de poluare. condiţiile geografice. sensibilitatea speciei. durata expunerii etc. Sunt 
elaborate Gradaţii de Evaluare a Calitătii Aerului (GEC/\) şi Scala Toxitolerantei Lichenilor (STL) fată de S02 . A fost demonstrată 
clicienta aplicării GECA. cu unele modificări. în testarea calitătii aerului din 62 ecosisteme lorestiere. Astfel. în scopul indeplinirii 
obligatiilor tărilor impuse de Conventia de la Geneva ( 1979). specia Parmelia sulca/a este propusă ca obiect de referintă (standard) în 
realizarea monitoringului calitătii aerului la nivel national şi international. 

Cuvinte cheie: licheni. indicaţie. poluare. monitoring. 

INTRODUCTION 

The presence of lichens as such is not necessarily an indication criterion, as previously stated by YICTOROV et 
al. ( 1962) for higher plants. To have an indicati ve value the lichens must ha ve a certa in abundance. In our view, a 
coverage of 10% of the substrate surface could be a clear indicator. This threshold is very important, especially for 
toxitoleration grades 1 and Il since we cannot state that the air is clean upon identifYing a few plants of lichens very 
sensitive to pollution. For certain species which could be used as indicators for the Republic of Moldova there were no 
infonnation or the available infonnation was controversial. Based on our research, which included results from 
laboratory and field observation on lichens from natural habitats, transplanted lichens and trials in laboratory, there 
were established new toxitoleration gradations or their initial toxitoleration was modified. 

MATERIAL AND METHODS 

Proceeding from the indicators abundance and toxitoleration we elaborated a scale with gradations for the 
evaluation of the air quality (Table 1 ). The evaluation of air quality by applying the lichens indication method to 62 
forest ecosystems throughout the Republic of Moldova, allowed us to identifY 90 lichens species out of which 50 
species are bioindicators. 

Table 1. Scales in air quality assessment based on abundance of lichens with diflcrenttoxitoleration (BI:Gu. 20 Il). 
Tabel 1. Gradatii de evaluare a calitătii aerului în baza abundentei lichenilor de diversă toxitoleranţă (BEGU. 20 Il). 

Air qualit)' 
so2 content in Abundance of species with different Conventional 
the air, mJ!:/m1 toxitoleration de2ree,% of substrate surf ace colour 

1. Clean <0.05 1 > 1 O or 1 < 10 and II > 75 blue 

2. Slightly polluted 0.05-0.1 1 - O -1 O or II - 50-75 light bluc 

3. Moderately pollutcd 0.1-0.2 II-10-50or1II>50 grcen 

4. l'olluted 0.2-0.3 III- 10-50 or IV> 50 yellow 
5. lleavilv polluted 0.3-0.5 IV-I0-50orV-I-IOO red 
6. Critically polluted >0.5 Complete absencc of lichens brown 

RESUL TS AND DISCUSSIONS 

Basing on this method, four forest ecosystems were evaluated as clean air (Ocniţa-Hădărăuţi, Bahmut, Selişte­
Leu, and Potoci); the number of ecosystems with slightly polluted air reaches Il, moderately polluted - 31, polluted -
13, heavily polluted - 3 (Criva, Saharna, Copanca), while those with critica! pollution level are not present (Fig. 1 ). The 
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air quality from the ecosystems which were reported as clean is confinned by the presence of lichens species very 
sens iti ve to pollution, the coverage of which was over 10% of substrate surface (i.e. Usnea hirta in Ocniţa-Hădărăuţi, 
Peltygera canina- in Bahmut and Ramalinafi·axinea- in Selişte-Leu). 

The ecosystems with slightly polluted air (S02 = 0,05-0,1 mg/m 3 air) are primarily located in the North of the 
country (Trebisăuţi, Feteşti, La Castel, Zabriceni, Lipnic, Donduşeni) and some of them in the central part (Bujor, 
Cimişeni, Logăneşti) and in the middle part ofthe Dniester (Lopatna) and the Prut (Cotul Morii) river basins. 

The ecosystems with moderately polluted air (S02 = O, 1-0,2 mg/m3 air) are more numerous (31) and ha ve a 
wide distribution throughout the country, often being subject to impact from local pollution sources (i.e. - Hâjdieni, 
Criva, Orhei, Selişte, Durleşti, Budeşti, Văleni, Giurgiuleşti etc.) or from transboundary sources, particularly areas on 
hillsides with Westem exposition (e.g. Bălăneşti, Cobac). The number of ecosystems with polluted air (S02 = 0.2-0.3 
mg/m 3 air) is 13, prevailing in the vicinity of the cities and industrial pollution sources (e.g. Trinca, Chetroşica Nouă, 
Mândreştii Noi, Papauţi, Şoldăneşti, Tohatin, Hârbovăţ, Ciobruciu). Heavily polluted air (S02 = 0.3-0.5 mg/m3 air) is 
set for 3 ecosystems - Criva, Sahama, and Copanca, which have a location in the immediate vicinity of pollution 
sources and are positioned in the path of the prevailing winds. The ecosystems with critica! polluted air (S02 > 0.5 
mg/m 3 air) were not recorded. 

A more pronounced air pollution with S02 is specific for the ecosystems located around obvious sources of 
pollution. Here, the bioindicators with toxitoleration degree Il and III do not exceed 5% of the substrate coverage 
(sometimes over 10% in case of nitrophilous species - Văleni, Giurgiulesti, Criva region), and the persistent species 
with the toxitoleration III, IV, V are most ofthe times nitrophilous species. In addition, the ecosystems with polluted air 
are poor in diversity ( often only 4- 6 species). 

Typically, the ecosystems with slightly polluted air are located at altitudes above 200 m and those with 
polluted air - below 200 m, but there are many exceptions, because the distance from the pollution source and the 
direction of prevailing winds are also important factors (for example the sites Trinca, Călăraseuca, Chetroşica Nouă, 
Mândreştii Noi, Saharna- are situated at altitudes above 200 m but are sti li rather polluted). Compared with Potoci site 
(mountain type), most forest ecosystems in the Republic of Moldova are hilly type (200-600 m) or tlat (0-200m). Rather 
enhanced can be considered the effects of pollution in ecosystems located on plain areas for instance those around 
Valea Mare, Nemţeni, Crihana Veche, Vilcovo (Ukraine), and for Criva, Hâjdieni, Orhei, Tohatin, Copanca, Hârbovăţ, 
Cioburciu; the determin ing ro le was played by the distance from the pollution source of and the direction of prevailing 
winds. 

Most of S02 emissions from local sources are concentrated in the South East of the country with a mega­
source in Tighina- Tiraspol - Cuciurgan area. This led to the pollution of ecosystems located in the SE due to prevailing 
winds from NW to SE, which were confirmed by us through bioindication. The emissions of S02 from Soroca and Bălţi 
sources led to the Hâjdieni ecosystem degradation. The geological explorat ion of Criva and Trinca, the !ater being as 
well affected by unauthorized buming in the lime production process, have placed these ecosystems in the category 
with highly polluted air. High emissions of S02 are characteristic for the town of Hânceşti that left their prints on the 
state of bordering ecosystems air- Sărata Galbena and Sărata-Mereşeni. Chişinău emissions have evidently contributed 
to the pollution of ecosystems Balmaz- Hârbovăţ located in the South East and Tohatin - Budeşti located towards East. 
The effects of pollution from the Rezina - Rabniţa source were reported only in direct vicinity (Sahama, Ciorna, 
Popăuţi), due to the direction of winds from NW to SE, leaving unaffected the ecosystems Pohribeni and Lopatna. The 
possible hannful effects, catastrophic for vegetation, from the Cuciurgan source were more pronounced in Copanca and 
less in Cioburciu - Răscăieţi, aga in due to the direction of winds from the NW to SE. The South part of the country is 
affected by transboundary pollution (Galaţi city, Romania), especially Crihana Veche, as well as Giugiuleşti and Văleni. 
The effects of pollution from the sources located in laşi, inseparable from those of Ungheni, strengthen the pollution of 
ecosystems in the region around - Valea Mare, Nemţeni, less Bălăneşti, Cobac, but fortunately pollution does not reach 
Bahmut and Corneşti, located NE of the pollution sources; as a result, they are protected by the high relief of Codrii 
forest reservation. 

According to the EMEP Report 1/2003 issued by the Meteorology Institute, Norway, transboundary pollution 
is manifested in many countries in Europe. Moldova is located in the area of annual S02 deposition equal to 700 - 1 000 
kglkm2

• The comparison between the results of lichen indication applied to 62 ecosystems, to the EMEP results, 
presented in table 2, shows that the EMEP network (50x50 km grid) hinders the real environmental state, probably 
because pollution effects are more pronounced within the 25-30 km from the pollution source. For example, in the 
86/64 sectors the Il studied ecosystems showed the air as clean (e.g. Ocniţa), slightly polluted (Feteşti, Trebisăuţi, 
Zăbriceni ecosystems), moderately polluted (Ciocuşna and Cemoleuca) or polluted (Trinca and Chetroşica Nouă). In 
the same time, the EMEP matrix characterizes the state ofthe air as polluted. 

The 50x50 km grid is likely tobe indicative in large forest areas and/or plain landscape (for instance Belarus, 
the Baltic states, Poland, Russia, etc.) but is less meaningful for the Republic of Moldova, a country with low forest 
coverage and fragmented landscape, which can re-direct pollution effects. Thus, at the national level it is recommended 
the application of 25x25 km grid. 
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Figure 1. Spatia l distribution of a ir po llution with S0 2, based on lichen indication. 1 Figura 1. Di stribuţi a spaţi a lă 

a poluării aerului cu S02, bazată pe lichenoindicaţie. 

Table 2. A ir quali ty of researched forest ecosystems, according to EMEP 50x50km (large rectangles) comparing to our evaluations 
based on AQGS (sma ll squares). 1 Tabel 2. Calitatea aerului din ecosistemele forestiere studiate. conform EMEP 50x50km 

(dreptunghirile mari) comparati ve cu eva luăril e noastre pe baza GECA (dreptunghiurile mi ci). 

North -South 
Direction 

Ro - -Romania 
low polluted air 
polluted air 

Ua 

~ moderate pollutcd air 
highly polluted 
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CONCLUSIONS 

1. The Republic of Moldova Lichens Register was elaborated, based on literature review and own research, 
which includes about 200 species and varieties (22 set by the author). 

2. The premises of lichens eco-bioindication were established basing on the presence of 40 indicator species, 
sensitive to air pollution with S02, NOx, etc. 

3. Two criteria for the evaluation of the state of environmental components were proposed: a Lichens 
Toxitoleration Scale (L TS) with 6 steps, taking into account the degree of air pollution with S02, the similarity of 
geographical conditions, and the results of own testing through gasification, transplantation and studies in the field; and 
Gradations for Air Quality Assessment (GAQA) in forest based ecosystems, based on indicator abundance/coverage, 
toxitoleration and correlation between different bioindicator species. 

4. The results obtained from the biologica( monitoring of 62 forest ecosystems allowed us to argue the 
possibility and efficiency of lichens indication method in air quality monitoring. 
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ASPECTS CONCERNING GROWING FLORICUL TURAL SPECIES Hydrangea 
macropltylla ON THE SUBSTRATE WITH COMPOST ANO MICROORGANISMS 

PRESENT IN THESE SUBSTRA TES 

P Ă TRUŞCĂ (CEPOI) Daniela Alina, POPA Daniela 

Abstract. Organic fertilization ''ith compost derived from municipal treatment plants represent at lcast up to now disputed 
lcrtilization. its crtccts in horticulture arc contradictory. duc to prescncc of hcavy mctals and possiblc pathogcns. Thc ma in objcctivc 
of this paper was to exploit and identify microbiological risks associatcd with thc usc of compost madc from municipal houschold 
wastc mixcd '' ith vegetable waste by applying it as rooting substratc lor floricultural specics llydrangea macrophylla. assessing thc 
microorganisms prcscnt in thcsc substrates. This papcr prescnts the results of thc microbial load dctcrmination in lour variants (V2-
V5) in comparison with thc control variant (V 1 ). 

Keywords: ICrmentcd sludgc. composting. 1~1-drangea macrophylla. pathogenic microorganisms. 

Rezumat. Aspecte privind creşterea speciei floricole Hydrangea macropllylla pe substrat cu compost şi 

microorganismele prezente în aceste substraturi nutritive. Fcrtilizarca organică cu compost provenit din staţiile de epurare 
municipale reprezintă cel puţin până în prezent o lcrtilizarc controversată. clcctele sale în sectorul horticol tiind contradictorii. 
datorită prezenţei metalelor grele şi posibilelor microorganisme patogene. Obiectivul principal al lucrării de faţă a fost acela de a 
valorifica şi de a identifica riscurile microbiologice asociate utilizării compostului obţinut din deşeuri menajere municipale în 
amestec cu deşeuri vegetale prin aplicarea acestuia ca substrat de înrădăcinare pentru specia floricolă 1 ~vdrangea macrophylla. 
cvaluând microorganismele prezente în aceste substraturi. Lucrarea prezintă rezultatele determinărilor microbiologice din cele patru 
variante experimentale (V2-V5) în comparaţie cu proba martor. 

Cuvinte cheie: nămol ICrmental. compostare. l~vdrangea macrophylla. microorganismc patogene. 

INTRODUCTION 

"Sewage sludge" or '"biosolids"' is the insoluble residue produced during wastewater treatment and subsequent 
sludge stabilization procedures such as aerobic or anaerobic digestion (ARTI HJRSON, 2008). Composting is the process 
by which organic materials such as sewage sludge is decomposed and stabilized under aerobic conditions, which 
support the development ofthennophilic microorganisms (HIGHI.AND et al., 2004; Ht:RSEI.MAN et al., 2008). According 
to BERNA!. et al. ( 1998b ), Mc CLINKTOCK (2004) compost maturity and stability imply lack of phytotoxic compounds 
and pathogens. Microbial activity is widely accepted as the most reliable indicator of compost stability and severa! 
studies have attempted to correlate the physical and chemical parameters with breathing. Pathogens survive in compost 
a limited time depending on microbial species and conditions it offers. This leads to the need to establish to what extent 
and under what conditions the compost can be responsible for transmitting the disease. Studies confinn that it can be 
contaminated without carrier of pathogens, but their occurrence can ever become possible (JIANI.ONG & JIAZI tuo, 
2007). In this case is used the tenn of indicatory genns which may indicate whether the product studied is contaminated 
and therefore is able to become a broadcaster ofpathogens. Similar experiments were perfonned by MARK et al., 2004 
by investigation plants test Antirrhinum majus "Rocket White", Viola x wittrockiana "Crown Azure", Oriental Hybrid 
Lilium '"Siberia", and Cluysanthemum x grandiflorum "Yellow Kodiak''. 

PRASAD & FRHIAS (2003) mentions that Hydrangea is part of plants used for laboratory experiments, the 
results serve to advance the knowledge of metal bioremediation and environmental monitoring as Hydrangea is a strong 
aluminum hiperacumulator. Wu et al., 1995, studied the effects ofregenerated wastewater irrigation on growth and ions 
uptake in many plants. inclusive in Hydrangea macrophyl/a. 

MATERIAL ANO METHODS 

Fennented sludge analyzed in accordance with Govemment Decision 708/2005 technology in the laboratory of 
the Institute INCD-ECOIND Bucharest was mixed with biodegradable vegetable wastes, the proportion was 70% 
sludge from sewage treatment plant Pitesti and 30% of the vegetable residues (leaves, grass, straw), a total of 1 m3 of 
mixture, obtaining the final product compost at Albota Experimental Research Station. The research program used 
fennented sludge collected from Wastewater Treatment Plant Pitesti, compost from Albota Experimental Research 
Station, as nutrient substrates for tloricultural species Hydrangea macrophyl/a. Their vegetation grown process was 
studied in pots in the greenhouse environmental conditions at Craiova Botanica! Garden belonging to the Discipline of 
Floriculture- Faculty of Agriculture and Horticulture from Craiova. 

Has been developed a mono-factorial experience type, following the present microbial community in the 
substrate for Hydrangea macrophylla- 50 seedlings and the cuttings percentage (during the period December-March) 
on five experimental variants: 
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V 1 - peat: compost: perlite ( 1: 0: 1) 
V2- peat: compost: perlite (0: 5: 1.5) 
V3- peat: compost: perlite (2.5: 2.5: 1.5) 
V4- peat: compost: perlite ( 1: 4: 1.5) 
V5- peat: compost: perlite (3: 2: 1.5). 

POPA Daniela 

It is known that the waste water, waste sludge and compost have a very rich indigenous bacterial biocoenosis 
which is developing at relatively low temperatures, so the research studies involves the total mesophilic germs and total 
number of germs (TNG) (JIANI.ONG & JIAI.HUO, 2007). AII known characteristics are taken into consideration for the 
classification of microorganisms, but certa in features are selected and used for identification purposes. 

Usually that involves some simple tests to identifY primary such as morphology (usually by Gram stain), 
growth in the presence or absence of 0 2, growth on various types of culture media, catalase and oxidase tests. Using 
these few simple tests is usually possible to place provisional microorganism, in one of the ma in groups. The compost 
well homogenized sample was weighed at 100 g sediment and placed in a sterile bottle containing glass beads. Was 
added 1000 cm' sterile distilled water and shaked through magnetic stirrer for 30 minutes to make suspension of germs, 
then leave to stand for 5 minutes settling coarse particles (dilution 1/10). From the obtained supernatant were prepared 
deci mal dilutions in sterile buffered water. Frequently made to III 00.000 dilutions to obtain a density suitable microbial 
identifications. Quantitative detennination of total and faecal colifonn is required in order to evaluate quality in terms 
of bacteriological using multiple tube method, which provides assessment data the most likely germ Most Probable 
Number (MPN) (SIDH!J et al., 1999). 

Determining Most Probable Number of colifonn per gram is done using probability tables McCrady. Various 
combinations of positive and negative results allow to estimate the probable number of total colifonn (TC), faecal 
colifonn (FC), total streptococci (TS) and faecal streptococci (FS). 

The following tests were used in the experiment: 
- To identifY group D streptococci - Strep Pastorex agglutination rapid tests for streptococci of Lancefield 

classification. 
- To identifY Staphylococcus aureus - latex agglutination rapid tests for simultaneous detection of antigen 

affinity fibrinogen ( clumping factor), protein A and capsular polysaccharides of Staphylococcus aureus: (Bio-Rad 
Pastorex ® Staph Plus kit). 

- For yeasts and moulds- FungitestTM studying test fungi growth in the presence of 6 antifungal, each in two 
different concentrations. Fungal growth is based on the colour change rrom blue to pink. When fungal growth is 
inhibited, the wells are keeping their blue colour. 

RESUL TS ANO DISCUSSIONS 

Microbiological test results are presented in table 1 and figure 1. 

Table 1. Microbialload ofthe experimental variants of compost-perlite mix-peat substrate MPN/g. 1 Tabel 1. Încărcătura 
microbiană din variantele experimentale ce contin ca substrat amestecul de compost-perlit-turbă MPN/g. 

[xperiment 
Total Faecal 

Escherichia 
Total Faecal Total aerobic 

coliform/ coliform/ streptococcus/ streptococcus/ bacteria Obsen·a!ions 
al variants 

dm3 dm3 coli /dm3 

dm3 dm3 (liFC) 1 cm3 

VI control 
Sa/nume/la. Shigella. 

variant 
13 . 10~ < 20 < 20 < 20 < 20 6 10' Staphylococcus. yeasts 

and molds = absent 
Salmonel/a. Shigella. 

V2 2 10: <20 < 20 < 20 < 20 7· 10' Staphylococcus. ycasts 
and molds =absent 
Sa/monel/a. Shigella. 

V3 5. 10' < 20 < 20 2 · IO' 2· 102 9 · 10 1 Staphylococcus. ycasts 
and molds = absent 

Salmonella. Shigella. 
V4 2. 10 1 <20 <20 3. 10' 3· 102 7. 10" Staphylococcus. ycasts 

and molds =absent 

Salmonella. Shigella. 
V5 5· 10' < 20 < 20 3· 101 8 · 102 Il · IO' Staphylococcus. ycasts 

and molds =absent 

Concerning the microbial load (TNG) in compost-perlite mix-peat substrate it was observed that samples 
analyzed microbiologically (MPN/g <2 x 1 06/g colony fonning units), quality qualifies for the U.S. Environmental 
Protection Agency for compost that can be used in agriculture. 

The results ofthe perfonned microbiological analyzes showed that although compost presented MPN values of 
germs/g of order 102 to 1 04

; it could be considered that it has no risk of contamination by its application in agriculture 
domain. It was also observed the absence of pathogens such as Shigel/a, Salmonella. Staphylucoccus aureus species. 
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Analyzing the microbial load through the types of germs, for the five studied variants was observed the 
following aspects : 

- For total coliform (TC)- MPN/g has the highest value in V3 variant and the lowest in variant V2; 
- For faecal coliform (FC) - MPN/g values were identified in <20 in ali experimental variants; 
- Escherichia coli- MPN/g had identified values of <20 in ali experimental variants ; 
-Total streptococci (TS), faecal streptococci (FS) had slightly elevated values MPN/g for variants V3 , V4 and 

V5 , but low risk of contamination, while the variants V 1 and V2 recorded lowest values. 
The highest total aerobic bacteria number was recorded in V 4 variant and the lowest o ne in variant V 1. 

Comparing the total microbial load of the analyzed compost- perlite mix-peat substrate in ali fi ve variants it has been 
observed that microbial load in V4 and V5 ha ve the highest and lowest vers ion in V2 (vers ion V 1 as control). V2 could 
be considered optimal way of nutrient substrate for tloriculture area. 

- Faecal coliform (FC) MPN/g values were identified in <20 in ali experimental variants; 
- Escherichia coli, MP/g values was identified in <20 in ali experimental variants. 
La nivel global, rezultatele din tabelul nr. l au arătat un grad mic de contaminare a compostului cu 

microorganisme fecale si ca atare valorificarea sa in agricultura va avea efecte benefice. 
The analyzed variants were used as substrate for rooting and growing tloricultural species Hydrangea sp. 

obtaining the following catch percent of cuttings (Fig. 1 ). 

Catch rate of cuttlngs 

Vl V2 V3 V4 vs 

Figure 1. Catch percentage of cuttings. 1 Figura 1. Procentul de prindere al butaşilor. 

It could be appreciated that the low number of pathogens in V2 variant could represent an additional factor of 
stimulating the caulogenesis process. 

CONCLUSIONS 

Based on the obtained results it can be concluded that: 
- The process of composting, although the fact that its sterilizing effect is not total for ali potentially 

pathogenic bacteria, may still be considered as one ofthe most effective methods for decontamination ofwaste products 
for soil fertilization. 

- Our researching results showed a low degree of contamination with faecal microorganisms in compost-perlite 
mix-peat substrate studied variants and it could be recommended for capitalization in tloriculture. 

- Applying the compost obtained from fermented sludge mixed with residues plants as rooting substrate for 
tloricultural species Hydrangea sp. , it was observed that variant V2 presented the highest percentage of attachment 
cuttings. 

- Analysing the microbial load as pathogen incidence demonstrates that compost can be applied without risk of 
contamination of soil and for manipulating people, with respect to the environment. 

- Effects of using compost in the horticultural sector are diverse and not yet fully elucidated, despite the 
theoretical premises, in practice it fails to reduce the risk due pathogens present. Consequently, at least for now, organic 
fertilizer and compost derived from municipal sludge treatment plants willnot only show in horticulture as a preventive 
measure and in accordance with the law. 
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STUDY ON THE BIOMASS AND PRODUCTIVITY OF LUMBRICIDAE 
POPULATIONS IN THE DECIDUOUS ECOSYSTEM 

BRÎNZEA Gheorghiţa 

Abstract. The prescnt study analyses thc carthworms in thc dcciduous ecosystem (Ruginoasa Station) of Cândcşti l'latform. in thc 
south-east of Argeş County. in terms of biomass and monthly productivity during March-October 2007. Besides numerica! 
dominance. the biomass of Lumbricidac species highlights the ro le of cach spccics in thc activity of matter and encrgy transfer within 
an ccosystem. Thc special dynamics ofthc two parameters showcd diiTcrcnt valucs. given thc structurc ofthc vegctation. soil and soil 
laycrs. and cspccially the ditTercnces bctwecn thc individual wcights of the spccies. Octolasion lacteum spccics 11 as dominant in 
terms of biomass dcnsity and rccorded high values at thc soil levels analyscd. cxcept in thc littcr. Of thc total calculated biomass 
(27.598 mg d.s./squarc mctcr). this spccics dominates in a ratio of 74.69%. Biologica! productivity 11as increased at 0-10 cm. with 
the highest value for Octolasion lacteum spccics (4.03 mg d.s.!m\ followcd by Eisenia lucens spccies (0.9 mg d.s./m 2

) and 
Aporrectodea rosea rosea specics (0.641 mg d.s./m2 

). A lso. the highest values of the biomass 11cre recorded in spring and autumn 
months. The spccies with a lowcr numerica! density recorded low values of the biomass. leading to low biologica! productivity and 
vice versa. 

Keywords: dcciduous forcst. lumbricidae. biomass. productivity. 

Rezumat. Studiu privind biomasa şi productivitatea populatiilor de Lumbricidae intr-un ecosistem de foioase. În 
acest studiu sunt analizate comunitatilc de râme dintr-un ecosistem de pădure de foioase (Staţia Ruginoasa) situat în Platforma 
Cândeşti în partea sud-estică a Judetului Argeş. din punct de vedere al biomasei şi productivitătii lunare în perioada martie-octombrie 
2007. Alături de dominanta numerică. biomasa spcciilor de lumbricide evidentiază rolul fiecărei specii în activitatea de transfer de 
materie şi energic din cadrul unui ecosistcm. Dinamica spatială a celor doi parametri a evidentiat valori diferite. având în vedere 
structura covorului vegetal. a solului şi nivelurile de sol şi mai ales a diferentelor dintre greutăţile individuale ale spcciilor. Specia 
Octolasion lacteum. liind dominantă din punct de vedere a densitătii în biomasă. a înregistrat valori ridicate la nivelurile de sol 
analizate. mai putin în liticră. Din totalul biomasci calculate (27.598 mg.s.u.!m\ această specie domină în proportie de 74.69%. 
Productivitatea biologică a fost ridicată la nivelul 0-10 cm. cea mai mare valoare deţinând-o specia Octolasion lacteum (4.03 
mg.s.u./m 2

). unnată de specia l:'isenia lucens (0.9 mg.s.u./m2
) şi Aporrectodea rosea rosea (0.641 mg.s.u./m2

). De asemenea. cele 
mai mari valori ale biomasei s-au observat în lunile de primăvară şi de toamnă. Speciile care au avut o densitate numerică scăzută. au 
înregistrat şi valori scăzute ale cantitătii de biomasă. ceea ce a condus la o productivitate biologică scăzută şi invers. 

Cuvinte cheie: pădure de loioase. lumbricidc. biomasă. productivitate. 

INTRODUCTION 

The term earthworms includes a diverse group of Oligochaeta (Annelida), consisting of over 3,500 species 
(COLEMAN et al .. 2004), found in soil, trees. wet areas of tropical forests; others are important benthonic organisms of 
freshwater and marine water (BRINKlllJRST & JAMIESON, 1971; JAMIESON, 1988). Most European earthwonns belong to 
the Lumbricidae Family, containing about 600 species. The scientific literature began with the taxonomie description of 
LINNAUJS ( 1758) on Lumhricus terrestris species. Later, DARWIN ( 1881 ), made observations and experiments on 
Lumbricidae behaviour and made the first assumptions about their role in soi] formation. 

Darwin also highlighted the beneficia] effects of earthwonns in his book "Formation of agricultura] soil by 
earthworms action'', stating that "it is doubtful whether there are many animals that played such an important role in the 
history of the world, as did these creatures so little organized''. Since then, many studies have investigated the ro le of 
earthworms in soil formation, decomposition of organic matter, circulation of nutrients and plant growth (LEE, 1985; 
LEI: & FOSTJ:R, 1991; EDWARD & BOHLI'N, 1996; SCHEU, 2003; BROWN el al., 2004; COLEMAN el al., 2004 ). 

Earthwonn populations exhibit an irregular and aggregated distribution that may be related to vegetation, soil 
characteristics and biotic interactions. However, the spatial distribution ofearthworms is an important parameter oftheir 
populations depending on both interna] (community structure, abundance and individual parameters) and externa] 
factors (biotic and abiotic). Their contribution to processes such as decomposition, soil aggregation and plant 
production is presumably limited to patches where earthwonns are active. Despite of the vast increase in scientific 
literature on earthworms in recent years, much remains to be known in their basic biology and ecology (NACHTERGAL.E 
et al., 2002; KoocH & JALILYAND, 2008). Among the latter, single tree influence plays a major role. In some forests, 
earthworm populations are associated with plant species that provide a favourable microhabitat through their 
architecture and degree of ground cover, or because of the amount and quality of above - or below - ground litter they 
produce (ZALLER & ARNON!', 1999; CAMI'ANA el al., 2002; NACHTERGALE el al., 2002). Earthworm-free forest soils 
that ha ve not been previously ploughed by humans tend to have very low bulk densities, due to the presence of a thick 
litter layer and the burrowing action of many species of native invertebrates (MCLI'AN & PARKINSON, 1997a; BoHLEN 
et al., 2004). The quantitative retrieval of earthworms is affected by the size and shape of the collection area, which 
may also influence the accuracy of earthworm population estimates (DICKEY & KLADIVKO, 1989). 
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The ecosystem studied is located in the upper third of a slope, at the point called ··Ruginoasa'". The average slope 
inclination is 20 deb>rees, altitude varies between 380- 400 m, and the exhibition is sunny south-east. Litter is sti li thin, due to 
rapid decomposition of the layer of leaves, branches, fruit, etc., in humus. The type of flora is Asarum slei/aria. The stand is 
fundamentally natural ofaverage productivity, relatively homogenous in tenns ofage, with the actual composition 4 Common 
Oak (Quercus pelraea), 4 Beech (Fagus sylvatica), 2 Yarious Hardwood (Carpinus hetulus. Ti/ia p/at)phyllos. V/mus glahra, 
Prunus avium. A cer pseudoplatanus), aged 65, being managed in forest regime (natural regeneration from the seed). 

The consistency of O. 7- 0.8 stand is the third class of production, age of exploitability 120 years. The forest 
type is common oak - beech. The stat ion type is hilly common oak. Due to the consistency of O. 7 - 0.8, indicating a 
reduction in the stand density, there were fonned severa] levels of vegetation. The trees holding and filtering the light, 
heat and rain, leave less favourable conditions to the grasses and shrubs, thus providing each level with a certain 
regime, light, heat, moisture, wind, etc. 

The purpose of this study was to evaluate the monthly dynamics of biomass and productivity of Lumbricidae 
communities in a mixed deciduous forest. The basis for this is that the impact ofvarious trees on earthwonn abundances is 
not only through their effects on litter and microclimate (FRAGOSO el al., 1997; NEtiER, 1999), but also through altering the 
chemical and physical properties of the soil (Zou & GoNZALEZ, 2002). Hypothesis was that different seasons may affect 
biomass of earthwonns at various stands and there will be relationships between seasonal variation of earthwonn 
abundance with some of the site and species characteristics (V ALCKX el al., 2006; NAGlJMANOVA, 2007). Recognition of 
parameters affecting earthwonn population under natural and planted forests would be useful for cultural interventions. 

MATERIAL AND METHODS 

The Lumbricidae samples were taken randomly, from March to October 2007, by making ten holes in the 
station, using a metal frame with sides of25/25 cm. The sample units were built on depth levels, namely: L = litter; S1 = 

1 O cm; S2 = 20 cm; S, = 30 cm; S4 = 40 cm. The earthwonns were manually extracted from the samples, immediately 
after making the holes and put in tightly closed containers of 90° alcohol. The containers had labels containing: 
sampling place, date (day, month and year), depth ofthe soil, sample number. 

The fauna material was taken to the laboratory in order to test each species, using a detenninator (EASTON, 
1983; Pcw, 1949). 

The biomass of Lumbricidae species was calculated by the ratio between individual weight and dry weight of 
each individual (mg.d.s.!m\ Individual live weight and individual weight after drying was determined by weighing on 
analytical balance. To remove water from the body, the fauna material was dried in a drying cabinet, ata temperature of 
1 05°C. By successive weighings, after 48 hours, the weight of the individuals remained constant and drying was 
complete. Estimation of gravimetric abundance in the fonn of dry weight, per square meter, facilitated the calculation of 
biologica] productivity of Lumbricidae during one year, expressed as gravimetric increases on a time unit. Data on 
biologica] productivity were obtained by adding gravimetric differences between collection time within a month. 

RESULTS AND DISCUSSIONS 

Lumbricidae specific composition in the ecosystem of mixed deciduous forest presented 17 species: 
Allolohophora sp., Al/. dacica, Alt. calliginosa, Ali. leoni, Aporrectodea r. rosea, Dendrohaena hih/ica, D. octaedra, 
Dendrodrilus r. ruhidus, Eisenia lucens, Lumhricus ruhellus, L. caslaneus. L. terrestris. L. 1. linnaeus. Octodrilus 
complanatus, O. /issaensis, Octolasion lac/eu. 

The biomass calculated for Lumbricidae species in the deciduous ecosystem (Ruginoasa Station) in 2007, at 
the fi ve levels of soil (Fig. 1 ), based on numerica] density, emphasizes Octolasion lacteum species as dominant in tenns 
of biomass, accounting for high values at the levels of soil analysed, except in the litter. Of the total biomass (27.598 
mg.d.s./m2

) calculated from March to October 2007, this species dominates in a ratio of 74.69%, with a key role in the 
transfer ofmatter and energy. Aporrectodea rosea rosea species, also dominant in this ecosystem, shares only 4.64% of 
the total biomass. The biomass stratifies vertically, from level S 1 (O- 1 O cm), with a very low biomass in the litter. The 
largest biomass was observed at the levels SI (O- 10 cm), S2 (10- 20 cm) and S3 (20- 30 cm). Higher values ofthe 
biomass were recorded in spring and autumn. It was also found that the species with a high numerica] density in this 
habitat, recorded a higher biomass and vice versa. 

The analysis of monthly dynamics of total biomass of Lumbricidae during March-October 2007 (Fig. 2) 
revealed a faster increase in spring months, with a maximum value of 11.948 mg.d.s./m2 recorded in April, followed by 
a decrease in May. The increase of the biomass in August was not significant, while the curve fell again in September 
and October. The monthly values of total biomass in 2007 ranged from 1.411 - 11.948 mg.d.s./m2

. 

Estimation of the biomass of lumbricidae species, in the fonn of dry weight per square metre, allowed the 
calculation of their biologica] productivity during March - October 2007, expressed as the increase of the biomass per 
time unit. The data on biologica] productivity were obtained by summing the biomass differences between the times of 
collection, within a month. The analysis of biologica] productivity of Lumbricidae in the soil layers, illustrated in figure 
3. revealed an increase of biologica] productivity in Octolasion /acteum. Aporrectodea rosea rosea. Eisenia lucens, 
Dendrohaena and Lumhricus species. 
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RUGINOASA STATION 2007 
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Figure 1. Biomass of Lumbricidae in the soil layers (mg.d.s./mp) in the deciduous fo resl (Ruginoasa Stat ion) March-October 2007. 
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Figura 1. Biomasa lumbricide lor în straturile de sol (mg.s.u/mp) din pădurea de foio ase 
(Statia Ruginoasa) martie-octombrie 2007. 
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Figure 2. Monthly dynamics of tota l biomass o f Lumbricidae (mg.d. s./mp) during March-October 2007. 
Figura 2. Dinamica lunară a biomase i de lumbricide (mg.s.u/mp) în perioada martie-octombrie 2007. 

Biological productivity of the soil layers in 2007 was high at the level 0- 1 O cm, with a maximum value of 
(4.03 mg.d.s./m2

) for Octolasion lacteum species, followed by Eisenia lucens (0.9 mg.d.s./m2
) and Aporrectodea rosea 

rosea (0.641 mg.d.s./m2
). A high biological productivity was recorded at levels 10-20 cm and 30-40 cm in Octolasion 

lacteum species. The lowest biological productivity was recorded in the litter, where the biomass was also low. 
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Figure 3. Biologica! productivity ofLumbricidae in the soillayers during March-October 2007 . 
Figura 3. Productivitatea biolog ică a lumbricidelor în strate le de sol în perioada martie-octombrie 2007. 

Total productivity of Lumbricidae in 2007, illustrated in figure 4, results from the analysis of the lumbricidae 
biomass and biological productivity at the soil levels and highlights Octolasion lacteum species with the highest total 
productivity, followed by Aporrectodea rosea rosea and Eisenia lucens species. The remaining species had low 
productivity. 

mg.s.u./mp 

Allolobo11hora 
dacica 

Figure 4. Total productivity of Lumbricidae in the deciduous forest (Ruginoasa Station) 2007. 
Figura 4. Productivitatea tot a lă a lumbricide lor în pădurea de foioase (Staţia Ruginoasa) 2007. 

The results of this study confirmed the information according to which the biotope, vegetation, seasonal, 
micro-habitat and individual differences have a significant intluence on the dynamics ofthe analysed parameters. 

Direct effect of tree species on soil and litter biota are caused by the plant inputs of organic matter above and 
below ground, while indirect effect of trees on biota include shading, soil protection and uptake of water and nutrients 
by roots (NEHER, 1999). Soil properties may constrain earthworm populations only at the extremes of each variable 
(EDWARDS & BOHLEN, 1996), and the factors that determine earthwonn population aggregations may operate at 
different scales from those that determine soil physical-chemical properties (WHALEN & COSTA, 2003 ; ROSSI, 2003). 

The analysis of the biomass density of Lumbricidae at the soil levels in the ecosystem of deciduous forest 
(Ruginoasa Station) revealed certain differences, thus highlighting the ecological valences of Octolasion lacteum, 
Allolobophora caliginosa caliginosa and Aporrectodea rosea rosea species, with important functions in the activity of 
Lumbricidae populations in this ecosystem. Low, even absent biomass in June and July 2007 was mainly due to 
prolonged drought at that time of the year and lack of moisture in the soil layers during the sampling period, which 
caused the animal withdrawal in the deeper layers of the soil or fom1ed aggregations where there was an optimal 
minimum for survival, moisture accounting for a limiting factor of Lumbricidae. 

This might indicate that the aggregation of earthworms is more probable under shady conditions, presumably 
because of the better microclimate created by the tree shade. Different tree species intluence the composition and the 
abundance of soil fauna differently, particularly the litter fauna (DEHARV ENG, 1996). The composition of the over story 
has an impact on soil structure (READ & WALKER, 1950). Earthworm population density ata specific site is the result of 
the interaction of a number of factors such as soil texture moisture, pH and organic matter content (B LANCHART & 
JULKA, 1997; LAVELLE, 1993 ; SATCHEL L, 1983). Other studies have shown the earthworm biomass is significantly 
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influenced by type of tree species (NEIRYNCK el al., 2000; SARLO, 2006). Also in another research, conversion of pure 
Scots pine treatments to mixed treatments with broad-leaved species, caused an increase in abundance and biomass of 
earthworms (AMMER et al., 2006). Earthwonn activity and populations are determined essentially by the moisture 
content ofthe soil (LAVELLL 1988). 

Species with a lower numerica! density recorded low values of the biomass, thus leading to a low biologica! 
productivity. There were also situations in which certain species had a low density, but a higher biomass, due to the 
larger body waist, which led to an increase ofthe individual weight, especially for Lumbricus species. 

CONCLUSIONS 

The obtained biomass depended to a great extent on the density of each species and equally on the individual 
biomass of individuals of different species. Also, increasing the number of species caused an in crease of total biomass. 
In the summer months, metabolism and activity of Lumbricidae were lower, causing a decrease in the biomass and 
productivity. The highest biomass, especially at higher levels of the soil was achieved mainly due to the dominant 
species Octolasion lacteum and Aporrectodea rosea rosea. Dynamics in time and space of the biomass of Lumbricidae 
species was closely related with and directly proportional to the micro-habitat conditions and the depth from which the 
soil samples were taken. From this viewpoint, spatial and temporal pattems of fauna changes induced by modifications 
in vegetation, especially at the transition from one successional stage to another, should give us valuable infonnation. 
Hence, experimental studies should focus on the evolution of the micro-habitat diversity and its relationships with the 
population dynamics of Lumbricidae. 
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THEACTUALSTATEOFTHEBENTHICFAUNA 
IN THE INNER DANUBE DELTA, ROMANIA 
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Abstract. Thc bcnthic invcrtcbratcs arc o ne of thc most important componcnts of thc aquatic ecosystems and arc considcrcd in the 
rcscarch and monitoring programs dcaling with dynamics of the ecologica! state of the Lowcr Danube Wctland System. During 
2009-201 O period. ficld obscrvations were made on thc bcnthic fauna of thc shallow lakes and channels in the In ner Danube Delta. 
located in Romania. bctwccn r.km 170 (Brăila) and r.km 365 (Călăraşi) on the Danubc Rivcr. The sampling program. with scasonal 
periodicity. includcd 23 stations along a longitudinal gradient according to thc water loading in thc complex of ccosystcms. Thc 
prcsent work discusscs thc composition and structurc of the benthic fauna and compares thc rcsults with thosc obtaincd in thc 
prcvious pcriod ( 1993-2009) in thc samc arca and in thc costal Danubc Delta ( 1975-2000) with the aim of identifying thc ma in trends 
of its dynamics. Aquatic worms and insects. reprcscnted by Oligochaeta and Chironomidac rcspcctively. continued to reprcscnt thc 
constant and dominant components of the bottom fauna in terms of both numbcr and biomass abundances. 

Keywords: lnncr Danubc Delta. natural aquatic systcms. bcnthic fauna. structurc. dynamics. 

Rezumat. Starea actuală a faunei bentonice din delta interioară a Dunării, România. Fauna ncvcrtebratclor bcntonicc 
este una dintre cele mai importante componente ale ccosistcmelor acvatice. fapt pentru care este luată în considerare în programele de 
cercetare şi de monitorizare privind dinamica ecosistemelor identilicabile la scara Sistemul Dunării Inferioare. În perioada 2009-
2010. s-au Căcut cercetări asupra faunei bcntonicc din lacurile şi canalele pu\in adânci. situate în zonele inundabile (insularc şi 

rivcranc) ale deltei interioare a Dunării. distribuită în lungul sectorului lluvial cuprins între kilometrul 170 (Brăila) şi 365 (Călăraşi). 
Frccven\a programului de prclevare a probelor bentonicc a fost sezonieră şi a inclus 23 de sta\ii distribuite de-a lungul unui gradient 
hidrologic longitudinal. în functie de încărcarea apei din Dunăre în complexul de ccosisteme. Lucrarea de fală discutii compozi\ia şi 
structura faunei bentonice şi compară rezultatele actuale cu cele ob\inute în perioada anterioară din aceeaşi zonă ( 1993-2009) şi cu 
seturile de date din Delta Dunării ( 1975-2000). cu scopul de a identifica principalele tendin\e în dinamica acesteia. Viermii şi 

insectele acvatice. reprezentate de Oligochaeta şi respectiv Chironomidae. continuă să rcprezinte componente constante şi dominante 
în structura faunei bentonice atât din punct de vedere al abunden\elor numerice cât şi în biomasă. 

Cuvinte cheie: delta interioară a Dunării. ecosistemc acvatice naturale. fauna bcntonică. structura. dinamica. 

INTRODUCTION 

The benthic invertebrate fauna of inland waters are one of the most abundant, diverse, and a key component 
found on/in submerged substrates. Their well-adapted biologica] and behaviour mechanisms to the contrasting 
challenges of living, makes them excellent competitors for their integral role in the ecologica] processes, nutrient 
cycling and energy flow. The structural and functional peculiarities of the benthic species make them excellent 
indicators considered in research and monitoring programs dealing with biomonitoring, dynamics of the ecologica] 
state, restoration ecology and so on (COVICH el al., 1999; CHALONER el al., 2009; STRA YER, 2009). 

Knowledge of the benthic fauna inhabiting various aquatic ecosystems of the Lower Danube Wetland System 
(LDWS) is further compounded by a lack of in formation. This fact has been proven by different authors that especially 
studied the aquatic systems of the costa] Danube Delta and the river stretch (BoTNARIUC el al., 1985, 1987; PorEscu­
MARINESCU, 1992; IGNAr el al., 1997; RÎŞNOVEANU el al., 1997; RîŞNOVEANlJ & V ĂDINEANlJ, 2003; RiŞNOVEANlJ, 
2006; VADINEANlJ el. al., 2000, 2001, 2003). 

In comparison with the extensive and intensive research programs performed in the costa] Danube Delta, in the 
eight decade ofthe former century, as well as with results ofthe studies implemented in the fonner floodplain lakes, in 
the 1960's, the current state of the benthic fauna of the lakes remained under natural flooding regime in the inland delta 
is relatively less known. In addition, as RussEv ( 1998) and TUDORANCEA (2006) emphasized "except for general 
faunistic and taxonomie studies, the attention has been focused on three major groups: Gastropoda, Oligochaeta, 
Chironomidae" the others receiving far less concern. 

The benthic fauna of the shallow lakes from the insular and riparian zones of the lnner Danube Delta (IDD -
one of the six components of LDWS) (V ĂDINJ:ANU, 2009) become of particular interest especially after 1990's, since 
the Small lsland of Brăila (SIB - a remnant wetland in the fonner inner delta), became a pilot region for sustainable 
development and an International Long Tenn Ecologica! Research (IL TER) site. The respective data has been published 
in few papers and mainly in the project reports (i.e. "Functional Role of Biodiversity in the Lower Danube System" -
RFB, 1999, "Ecologica] Network ofthe Lower Danube System"- REDI, 2001 ). 

Taking into consideration the state of knowledge and the ro le of the benthic fauna for the bioeconomy of the 
aquatic systems from IDD, the research brings contributions to the knowledge of composition and structure of the 
benthic communities inhabiting the aquatic ecosystems remained in this area. 
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MATERIAL AND METHODS 

The present study is a subprogram of a complex, multi - and trans - disciplinary research program developed by 
the Research Center of System Ecology, Eco-Oiversity and Sustainability (RCSEES/CCESES) of the University of 
Bucharest. The subprogram was designed ata temporal and spatial scale of the aquatic complex of ecosystems in the IDO. 

Study a rea. In the L WOS (Fig. 1. A), the IDO (Fig. 1. B) extends over 2,413 (km2
) between Southern 

Romanian Plain and Dobrogea Plateau along the river Oanube stretch of2J 5 kilometers long, from Brăila (r.km 170) to 
Călăraşi (r.km 365) (CRISTOFOR et al. , 2003 ; V ĂDIN EANU et al. , 2003). The region constitutes an environmental mosaic 
that is characterized by a network of heterogeneous and dynamic complexes of aquatic ecosystems, in different stages 
of succession, according to the degree of connectivity and location (***REDI, 2001 ). From the entire surface of IDO, 
only the SIB (Fig. 1. C) remained under natural tlooding regime and is now a Long Term Ecologica! Research platfonn, 
a natural reserve and also a Ramsar Site (Figs. 1 A-E). 

Romania 

E. The structure model applicable to the 
lakes 

Figure 1. A - E. Location ofthe sampling sites in the IDD, Romania (10 - the Danube riverbank; CC 1, CC2 - Chiriloaia Channel ; 
CG - Gâsca Channel ; CH 1, CH2, CH3 - Lake Chiriloaia; LBd 1, LBd2, LBd3 - Lake Bordeie le, LFI , LF2 - Lake Fundu Mare; GSI , 

GS2 - Lake Gâsca; CR 1, CR2 - Lake Curcubeu; PF 1 - PF7 - Lake Piatra Fetii). E: The structural model showing the pathway 
crossed by the zoobenthos in the SIB. The arrows show the unidirectional matter and energy tlows into the system. SE- solar 
energy, POM - particulate organic matter (redrawn from ADAMESCU, 2004; V ĂDJNEANU , 2009). 1 Figura 1. A - D: Localizarea 
siturilor de cercetare la nivelul deltei interioare a Dunării , România (10 - mal Dunăre; CC 1, CC2 - canal Chiriloaia; CG - canal 

Gâsca; CH 1, CH2, CH3 - lac Chiriloaia; LBd 1, LBd2, LBd3 - lac Bordeiele, LFI , LF2 - lac Fundu Mare; GS 1, GS2 - lac Gâsca: 
CR 1, CR2 - lac Curcubeu; PF 1 - PF7 - lac Piatra Fetii). E: Model structural care arată locul faunei bentonice la nivelul insulei 

mici a Brăilei. Săgeţile indică fluxul de masă şi energie în sistem (adaptată după ADAMESCU, 2004; V ĂDINEANU, 2009). 

Figure ( 1. E) shows a general pattern of mass and energy tlows applicable to the shallow lakes (less than 3 
meter deep) characteristic and representative for the SlB. The primary producers are represented mainly by aquatic 
vegetation. The plants represent an important habitat for epiphytic invertebrates and also a significant source of detritus 
(POM) for zoobenthos. Nevertheless, heavily vegetated areas, as is the case ofthe shallow lakes in SIB, can get oxygen 
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limited and become a stressor for benthic fauna, limiting invertebrate diversity and the provision of ecosystem services 
they are supporting (***RFB, 1999; ***REDI, 2001; V ĂDINEANU el al., 1992, 2000; WHIL.ES & GRUBAUGII, 2009). 

Sampling methods. The benthic invertebrate communities were sampled, and the main physical and chemical 
parameters of the water bodies were measured in six representative shallow lakes, two channels and the Danube 
riverbank in the IOD (Figs. 1. C, D) Totally, 23 stations were established along a longitudinal gradient according with 
the water loading into aquatic complex from the river. During 2009-20 1 O, ten samples were sampled from spring to 
autumn, each of them consisting in 6 to 21 sampling unites per system, in accordance to the expected heterogeneity of 
the natural capital. Benthic samples have been taken randomly including 3 replicates per sampling point (station). using 
a core with a surface area of24.6 cm2

• The bottom samples were washed through a 230 fliTI mesh sieve and preserved in 
formalin 4%, in plastic bags. In the laboratory, the taxonomical identification has been perfonned to the main taxa 
groups using a stereomicroscope Olympus SZX7 and the appropriate identification guidebooks (PENNAK, 1953; 
GODEANU, 2002). 

In order to analyse and integrate the data of the benthic fauna, a number of structural parameters have been 
investigated. The invertebrate abundance (ind./m2 and g. dry mass lm\ numerica! (A 1 %) and biomass (A2%) relative 
abundance and the frequencies of occurrence (F%) were calculated. The dominant taxa were established following the 
usual conventional criteria (A 1 ~ 15% and A2 ~ 1 0%), (V ĂDINEANU, 1998). 

Taxa richness, Shannon-Wiener and equitability were examined for their potential value in describing the state 
ofthe benthic communities. 

RESUL TS AND DISCUSSIONS 

Du ring 2009 - 201 O, a total of 15 invertebrate taxa were identified in the structure of benthic fauna of the 
studied systems (Fig. 2). In each aquatic system at each sampling moment, the number of invertebrate groups varied 
between 2 and 7. The maxim number was recorded in spring (April and May 2010, L. Piatra Fetii located in the riparian 
zone) and autumn (November 2010, C. Chiriloaia). High taxa richness (5-6 taxa per sample moment and aquatic 
ecosystem) was recorded in June 2009 (Danube riverbank, channel and lake Chiriloaia and L. Curcubeu), June 201 O (C. 
Chiriloaia and L. Bordeiele) and November 2010 (lakes Chiriloaia, Fundu Mare and Piatra Fetii). Frequently, the 
diversity ofthe benthic communities remained ata low level, only two invertebrate groups being present. 

Figurc 2. Spatial-temporal distribution and occurrencc frequcncies of taxa groups identilicd in the benthic fauna from thc IDO during 
2009-2010. DR- the Danubc riverbank: CC- Chiriloaia Channel: GC- Gâsca Channel: LCh- L. Chiriloaia: LBd- L. Bordeie le: 

LFM- L. Fundu Mare: LG- L. Gâsca: LCr- L. Curcubeu: LPF- 1 .. Piatra Fetii. 1 Figura 2. Distribuţia spaţio-temporală şi 
frecvenţele de apariţie în probe ale grupelor de organisme identificate în cadrul comunităţilor bentonice din delta interioară a 
Dunării în perioada 2009-201 O. DR- mal Dunăre: CC- canal Chiriloaia: GC- canal Gâsca: LCh- lac Chiriloaia: LBd- lac 

Bordeiele:LFM - lac Fundu Mare: LG - lac Gâsca: LCr- lac Curcubeu: LPF- lac Piatra Fetii. 
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Particularly this was the case in five out of seven systems sampled in July 2009 (Gâsca channel and lakes 
Chiriloaia, Bordeiele, Fundul Mare and Curcubeu). Dynamics ofthe taxa richness at the level ofbenthic communities may 
be related with the hydrological regime and the morphology of the aquatic systems that favour development of aquatic 
weeds and high level of hypoxia or anoxia at the sediment water interface during the summer time. Similar results were 
reported also by BOTNARIUC el al. (1987) and RiŞNOVEANU et al. (1997) in aquatic systems ofthe Danube Delta. 

The spatiotemporal distribution of the identified taxa revealed that 8 benthic groups had occurrence 
frequencies of over 50% being constant components of benthic communities. They are represented by Nematoda, 
Oligochaeta, Gastropoda, Bivalvia, Gammaridae, Ephemeroptera, Chironomidae and Ceratopogonidae. Among that, 
Oligochaeta and Chironomidae were the most frequent components of the bottom fauna across the entire study area. 
Oligochaeta recorded values between 56 and 100%, except in June and July 2009 in the Gâsca Channel (F - 33%). 
Chironomidae recorded occurrence frequencies over 50%. Nevertheless, in some samples they were absent or did not 
fulfil the constancy criteria (F2': 50%): April and July 2009 in channel and lake Chiriloaia, L. Bordeiele and L. Gâsca 
and September 201 O in Chiriloaia Channel and L. Piatra Fetii. This could be related to their life cycles. 

Gastropoda and Bivalvia were the groups that meet the constancy criteria in the Danube riverbank and C. 
Chiriloaia. Nematoda and Gammaridae, were generally absent in lakes and accessory or even accidental in lotic 
ecosystems (channels Chiriloaia and Gâsca, and the Danube riverbank). Ceratopogonidae met the constancy criteria in 
C. Gâsca, August 2009, C. Chiriloaia, November 2009 and L. Chiriloaia, November 201 O. In the same time, they were 
accessory or even accidentally present in both lakes and channels. Ephemeroptera reaches occurrence frequency of 56% 
in L. Piatra Fetii in November 201 O. Ali other taxonomie groups were sporadic (Fig. 2). 
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Figure 3. Dynamics ofthe relative abundances (%) (number: A 1 and bjomass: A2) ofthe mai n taxa group from the IDO during 2009-
201 O. 1 Figura 3. Abundenta relativă(%) (numerică: A 1 şi în biomasă: A2) înreg istrată de principalele grupe bentonice la nivelul 

deltei interioare a Dunării. pe parcursul anilor 2009-201 O. 
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The relative abundances (%) of the different zoobenthic groups recorded fluctuations across space and time. 
Two to four different invertebrates groups (Oiigochaeta, Mollusca, Crustacea and Chironomidae) fulfill the dominance 
criteria in every freshwater system (Fig. 3). Oligochaeta met the criteria of dominance in ali aquatic ecosystems with a 
few exceptions as biomass in summer (June and July 2009 in the Danube riverbank and C. Gâsca, June 2009 and 201 O 
in C. Chiriloaia and June 201 O in lakes Chiriloaia and Piatra Fetii). Also, Oligochaeta recorded an exception in the 
numerica! abundances in the Danube riverbank (July 2009). Chironomidae reached their highest values of the relative 
abundances in the channel Gâsca and lakes Curcubeu and Piatra Fetii . As well, Chironomidae fulfill the dominance 
criteria with some exception in the Danube riverbank, channel and lake Chiriloaia and lakes Bordeiele, Fundu Mare and 
Curcubeu. 

When were presented in the structure of communities, with a good frequency of occurrence, Mollusca -
represented by Gastropoda and Bivalvia - fulfill the dominance criteria just in biomass. Nevertheless, few exceptions 
were noticed in lotic systems (June and July 2009 in the Danube riverbank and June 2009 and 201 O in Channel 
Chiriloaia) where they recorded numerica! relative abundances of over 21%. With a sporadic frequency of occurrence 
(less than 38%), Crustacea (represented by Jsopoda, Gammaridae and Corophiidae) met the criteria of dominance in the 
Danube riverbank and channel Chiriloaia (June 2009), lakes Fundu Mare (A prii 201 O) and Piatra Fetii (April , May and 
July 2010). 

In lakes (e.g. Gâsca, Chiriloaia, Bordeiele), Oligochaeta and Chironomidae recorded the highest relative 
abundances. Together they represent over 83% of the total main taxa groups as both number and biomass. Generally, 
the lotic ecosystems are characterized by a higher diversity of the benthic fauna (higher number of taxonomie groups 
that fui fiii the criteria of dominance, better equitability) as compared to lakes. Lake Piatra Fetii , located in the riparian 
zone, has a higher benthic diversity as compared to the lentic systems from inland of SlB (Fig. 4). Du ring 2009-201 O, 
Shannon diversity index varies between 0.5185 in L. Gâsca and 1.1759 in L. Piatra Fetii and the values of equitability 
are between 0.4718 in L. Gâsca and 0.7593 in C. Gâsca (Fig. 4) indicating a low diversity ofthe studied communities. 
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Figure 4. Taxa richness, Shannon diversity and equitability ofthe benthic taxonomie groups in the IDD during 2009-201 O. 1 
Figura 4. Bogăţia taxonilor, diversitatea şi echitabilitatea grupelor bentonice la nivelul deltei interioare a Dunării , în perioada 2009-201 O. 

The main changes in the composition of benthic invertebrates and fluctuations in the density of the dominant 
taxonomie groups are represented in figures 3 and 5. The highest numerica! density values were recorded for 
Oligochaeta, and they represent the predominant taxa from the numerica! point ofview. A similar situation was noticed 
in the structure of benthic fauna of the shallow lakes in the Danube Delta between 1984 and 1986, when the maximum 
abundance of Oligochaeta was about six times higher than the abundance of Chironomidae (BOTNARIUC et al., 1987; 
V ĂDINEANU et al., 2000). In SIB, the numerica! densities of Oligochaeta ranged between 407 and 20.461 ind./m-2 and 
the biomass densities between 0.05 and 2.7 g. dry mass/m-2 in the Danube riverbank (July 2009) and channel Chiriloaia 
(August 2009), respectively (Fig. 5). ln August 2009 in the lotic ecosystems, the numerica! densities of Oligochaeta 
were over 5000 ind./m2 whereas the biomass values remained at low values. Considering these data and the peculiarities 
ofthe life cycle of oligochaetes reported in the area (RîŞNOVEANU & V ĂDINEANU, 2002) this fact could be explained by 
hatches of new individuals in those communities. 

The numerica! densities ofChironomidae were between 68 ind./m-2 (L. Gâsca, June 2009) and 14.634 ind./m-2 

(the Danube riverbank, August 2009) and the biomass densities was within 0.02- 9.06 g. dry mass/m-2
. Mollusca and 

Crustacea reached the lowest numerica) densities values with an exception in the Danube riverbank (June and July 
2009). The molluscs biomass densities were between 0.3 g. dry mass!Jn"2 (L. Piatra Fetii , November 201 O) and 50.7 g. 
dry mass/m-2 (the Danube riverbank, July 2009) and those of crustaceans between 0.02 g. dry mass/m-2 (L. Chiriloaia, 
June 2009) and 8.5 g. dry mass/m-2 (the Danube riverbank, June 2009) (Fig. 5). 
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Figure 5. Dynamics ofthe abundance (number with Standard Error) of the main taxa groups (histogram) and biomass dynamics 
(lines) of Oligochaeta, Chironomidae Mollusca and Crustacea in the IDO, during 2009-201 O. 1 Figura 5. Densitatea numeri că (cu 

eroare standard) la grupe bentonice (histograme) ş i densitatea în biomasă (linii ) a grupelor de Oligochaeta, Chi ronomidae, Mollusca 
ş i Crustacea din delta inte rioară a Dunării , în perioada 2009-201 O. 

A similar structure of benthic fauna , dominated by Oligochaeta and Chironomidae was al so registered in the 
same area (*** RFB, 1998; ** *REDI, 2001) and the costal Danube Delta (RîŞNOVEANU el al., 1997). The authors 
relieve that the simplification ofthe benthic fauna structure is a consequence of eutrophication. 

CONCLUSJONS 

During 2009-2010, Oligochaeta and Chironomidae were both constant and dominant groups in the bottom fauna 
of ali studied systems and Mollusca fulfilled the criteria of dominance just as biomass and only in the lotic systems. 

168 



Muzeul Olteniei Craiova. Oltenia. Studii şi comunicări. Ştiin(ele Naturii. Tom. 28, No. 2/2012 ISSN 1454-6914 

The abundances of Oligochaeta and Chironomidae were significantly higher than those of other taxa groups. 
These groups reached up to 63% in L. Piatra Fetii and up to 95% in L. Bordeiele from the overall biomass of the 
community. 

The maximum biomass abundance of Mollusca, about 19 times higher than the Oligochaeta and seven times higher 
than the Chironomidae, was recorded in the Danube riverbank (July, 2009). The lotic ecosystems (Danube riverbank and 
channel Chiriloaia) showed the largest range of benthic invertebrates densities (407 - 19919 ind./m"2

, 0.1 - 50.7 g. dry 
mass/m·2 and 68-20461 ind./m·2

, 0.1 - 13.4 g. dry masslm·2 respectively). 
In these conditions, the Oligochaeta and Chironomidae, with their well-adapted biologica! and behaviour 

mechanisms, and the Mollusca in some ecosystems remained the key components of the benthic fauna, representative 
for achieving its role within the integrating ecosystems. 

The results sustain the conclusion that the composition and structure of the benthic fauna in the network of 
aquatic systems in the IDD is in an advanced degree of simplification. 

More researches are required in order to identify the main driving forces structuring the benthic communities 
and to estimate their value in the resources and services flows through the studied aquatic ecosystems. 

ACKNOWLEDGEMENTS 

The research was carried out in the frame of the POSDRU /88/ 1.5/S/ 61150 project, financed by European 
Social Fund for Human Resources Development, Operational Programme 2007-2013, as well with the financial and 
logistic support rrom the Research Center ofSystem Ecology, Eco-Diversity and Sustainability, University ofBucharest 
that are kindly acknowledged. 

REFERENCES 

ADAMI:SCU A. 2004. Dinamica structurii şi rolul .func(iona/ al jitop/anctonu/ui din ecosisteme/e acvatice ale zonei 
inundahi/e!Dunârea inferioară. Teză de doctorat, Universitatea din Bucureşti. Bucureşti. 221 pp. 

BOTNARilJC N., VADINEANU A., IGNAT GH., DIACONU 1. 1985. Fauna hentonicâ ca transportor de energie in ghio/uri/e 
Mati(a-Merhei. Studii şi comunicări de ecologie. Muzeul '"Deltei Dunării''. Tulcea. 1: 231-234. 

BOTNARIUC N., IGNAT Gll., DIACONU 1., VĂDINEANU A. 1987. L 'evo/ution de /'elat trophique des eco.\ystemes 
aquatiques caracteristiques au Delta du Danuhe: 5. La structure et la dynamique de la .faune henthonique. 
Revue Roumaine. Biology Animale. Edit. Academiei. Bucharest. 32(2): 121-127. 

CHALONI:R D. T., HERSHEY A. E., LAMBERTI G. A. 2009. Benthic lnvertehrate Fauna, In: Editor-in-Chief: Gene E. 
Likens. Editor(s)-in-Chief. Encyclopedia of lnland Waters. Academic Press. Oxford: 157-172. 

COVICII A. P., PALMER M. A., CROWL T. A. 1999. The Ro/e of Benthic lnvertehrate zoohenthic !>pecies influence 
energy.flows and nutrient cyc/ing BioScience (February). University of California Press. United States. 49(2): 
119-127. 

CRISTOFOR S., V ĂDINI:ANU A., SÂRBU A., POSTOLACHE C., DOBRE R., ADAMESCU M. 2003. Long-term changes (~f" 

suhmerged macrophytes in the Lower Danuhe Wet/and System. Hydrobiologia. Netherlands. Elsevier Science. 
Amsterdam. 506-509(1-3 ): 625-634. 

GoDEANU S. 2002. Diversitatea lumii vii - determinator ilustrat al florei şi faunei României (Volumul 11 - apele 
continentale). Edit. Bucura Mond. Bucureşti. 2( 1, 2). 315 pp. 

IGNAr Gll., CRISTOFOR S., V ĂDINEANU A., RişNOVEANU G., NAFORNITA G., FLORI:SCU C. 1997. Structura şi dinamica 
faunei hentonice din apele Dunârii Inferioare şi Delta Dunării. Analele Ştiinţifice ale Institutului de Cercetare 
şi Proiectare Delta Dunării. Edit. A VES. Tulcea. 4(1 ): 133-142. 

POPI:SCU-MARINESCU VIRGINIA. 1992. Structura zoocenoze/or hen/onice din Dunâre, in sectorul românesc in perioada 
1971-1986. Hidrobiologia. Netherlands. Elsevier Science. Amsterdam. 20: 111-143. 

PI:NNAK, R. W. 1953. Fresh-water invertehrates (~lthe United State.\·. The Ronald Press Company. Publisher: Wiley. 
New York. 769 pp. 

RiŞNOVEANU Gr:TA, IGNAT G., V ĂDINEANlJ A., CRISTOFOR S., CIUBUC C., NAFORNITA G., POPESCU M. 1997. The state 
(~l the henthic community (~l the Danuhe Delta Lakes - a consequence (~l eutrophication. Revue Roumaine de 
Biologie- Serie de Biologie Animale. Edit. Academiei. Bucharest. 42(2): 227-235. 

RişNOVEANU GETA & V ĂDINEANU A. 2002. Ohservations on the populat ion dynamics (~l Potamothrix hammoniensis 
(Michaelsen. 1901) (Tuhţficidae. 0/igochaeta) in Lake /sacova in the Danuhe Delta. Hydrobiologia. 
Netherlands. Elsevier Science. Amsterdam. 479( 1-3): 23-30. 

RiŞNOVI:ANU GETA & V ĂDINEANU A. 2003. Long-term functional changes within the 0/igochaeta communities in the 
Danuhe Delta. Hydrobiologia. Netherlands. Elsevier Science. Amsterdam. 506/509: 394-405. 

RiŞNOYEANU GETA 2006. Structure and.function (~l the 0/igochaeta communities in lentic ecosystems (if the Danuhe 
Delta. In: Tudorancea C. and Tudorancea M. M. (Eds.). Danube Delta- Genesis and Biodiversity. Backhuys 
Publishers. Leiden: 237-260. 

RUSSEV B. 1998. Das Makrozoohenthos der Donau - Dynamik der Verănderungen durch anthropogenen Ein.flufJ.- In: 
Plankton und Benthos der Donau, Ergebnisse der Donauforschung. IAD der SIL. Wien. 4: 257-364. 

169 



BÎRSAN Ciprian RÎŞNOVEANU Geta IGNA T Gheorghe CRISTOFOR Sergiu 

STRAYER D. L. 2009. Benthic Invertehrate Fauna, Lakes and Reservoirs. In: Gene E. Likens Lake (Ed.). Ecosystem 
Ecology: A Global Perspective, Cary Institute of Ecosystem Studies Millbrook. NY: 27-40. 

TUDORANCTA C. 2006. Benthicfauna ofthe Danuhe Delta. In: Tudorancea C. and Tudorancea M. M. (Eds.). Danube 
Delta- Genesis and Biodiversity. Backhuys Publishers. Leiden: 211-236. 

V ĂDINEANU A., CRISTOFOR S., IGNAr G11. 1992. Phytoplankton and suhmerged macrophytes in the aquatic ecosystems 
of the Danuhe Delta dur ing the fast decade. Hydrobiologia. Belgium. Elsevier Science. Bruxelles. 243/244: 
141-146. 

V ĂDINEANU A. 1998. Dezvoltare durahilâ (Sustainahle Development). Edit. Universităţii din Bucureşti. 1. 247 pp. 
V ĂDINEANlJ A., CRISTOFOR S., IGNAr GH., CIUBUC C., RîŞNOVEANU G., BODESCU F., BOTNARilJC N. 2000. Structural 

andfunctional changes within the henthic communities of Danuhe delta lakes.Verhandlungen Internationale 
Vereinigung Limnologie. Stuttgart. 27: 2571-2576. 

V ĂDINEANlJ A., CRISTOFOR S., IORDACHE V. 2001. Biodiversity change.1· in the Lower Danuhe river system. In: Gopal 
B., Junk J. W. and Davis A. J. (Eds.), Biodiversity in Wetlands: Assessment, Function and Conservation, 
Backhuys Publishers. Leiden. 2: 29-65. 

V ĂDINEANlJ A., ADAMESClJ M., V ĂDINEANU R. S., CRISTOFOR S., NEG REI C. 2003. Pasi andfuture management r~{the 
Lower Danuhe Wetlands System: a hioeconomic appraisal. Journal of lnterdisciplinary Economics. Great 
Britain. London. 14:415-447. 

V ĂDINEANlJ A. 2009. Deteriorat ion and Rehahilitation of the Lower Danuhe Wetlands System. The Wetlands 
Handbook, lst edition. Edited by E. Maltby and T. Barker, Blackwell Publishing. NY: 876-907. 

WHII.ES M. R. & GRUBAUGH J. W. 2009. Benthic Invertehrate Fauna, River and Floodplain Ecosystems. In: Editor-in­
Chief: Gene E. Likens, Editor(s)-in-Chief, Encyclopedia of lnland Waters. Academic Press. Oxford: 205-215. 

*** Rolul Funcţional al Biodiversită(ii in Sistemul Dunării /n{erioare (RFB). 1999. Raport anual pentru perioada 
1998-1999. Departamentul de Ecologie Sistemică şi Dezvoltare Durabilă. Universitatea Bucureşti. Bucureşti. 
84 pp. 

***. Reteaua Eco/ogicâ a Dunârii Inferioare (REDI). 2001. Raport anual pentru perioada 2000-2001. Departamentul de 
Ecologie Sistemică şi Dezvoltare Durabilă. Universitatea Bucureşti. Bucureşti. 191 pp. 

Bîrsan ('iprian, Rîşnoveanu Geta, Ignat Gheorghe, Cristofor Sergiu 
University of Hucharest 

Rcsearch Center of System Ecology. 
Splaiullndependenlei 91-95. 050095 

Hucharest. Romania 
E-mail: ciprianbirsan'a1gmail.com 
E-mail: risnoveanugetaÎtiyahoo.ca 

E-mail: scristoforra'gmail.com 

170 

Rcccived: March 29.2012 
Accepted: June 22.2012 



Muzeul Olteniei Craiova. Oltenia. Studii şi comunicări. Ştiintele Naturii. Tom. 28, No. 2/2012 ISSN 1454-6914 

ZOOBENTHIC STRUCTURE OF THE TOPOLOG RIVER 

VLĂDUŢU Alina - Mihaela 

Abstract. The paper presents data refcrring to the comparative structure of the benthic invertebrate timna of the Topolog River in 
five sampling site. On the hasis of relative abundance. the dominancy of the invertebrate groups is highlighted. In particular. it is 
analysed the community structure ofthe mayflies larvae being presented the list ofthe taxa. ecologica) spectrum. relative abundance. 
frequency and other ecologica) characteristics ofthc maytlies fauna. 

Keywords: bcnthic invertebrate fauna. Topolog River. mayflies. 

Rezumat. Structura zoocenozei bentonice a Râului Topolog. Lucrarea prezintă date referitoare la structura faunei de 
nevertcbrate bentonice a Râului Topolog în cinci statii de cercetare. Sunt evidentiate grupele dominante pc baza abundentei relative 
din macrozoobentos. În mod particular este analizată structura comunitătilor de efcmeroptere. fiind prezentată lista taxonilor. spectrul 
ecologic. abundenta relativă. frecventa şi alte caracteristici ecologice ale faunei de efcmeroptere din Râul Topolog. 

Cuvinte cheie: fauna de nevcrtebrate bcntonicc. Râul Topolog. efcmeroptere. 

INTRODUCTION 

Situated in the Olt hydrographic basin, the Topolog river springs rrom the southem slope of Făgăraş Mountains. 
crosses the counties of Argeş and Vâlcea, having a length of 88.8 km and flows into the Olt river, in Galicea, being one of 
its main left tributaries (Row, 2007). The Topolog hydrographic basin is situated in the central-southem region of the 
country, in the Carpathians EcoRegion, with a length of 547 km 2 and an average width of 6.5 km. The Topolog is 
considered a mountain stream due to the high average altitude of about 772 m and steep average slope of 20.4%o, fali ing 
within the typology ofwater-courses in the mountains, piedmont and highlands (ROO 1) (P.M.B.H.O., 2009). 

The anthropogenic impact on the Topolog river is particularly felt in the upper and middle course, by building a 
chain offive micro-hydropower stations (MHS) and creating a water feed pipe to additionally supply Vidraru Dam, leading to 
significant changes in both hydromorphological parameters ofthe water-course and the structure ofwater biocoenosis. 

The research conducted and presented in this paper aimed to highlight the impact of hydro-technical hamessing on 
the structure of benthic zoocoenosis by making the inventory of important taxa of benthic invertebrate fauna in the Topolog 
River, highlighting the dominant groups based on their relative abundance, identifYing Ephemeroptera species and 
detennining the water quality ofthe Topolog River based on Ephemeroptera species distribution. 

MATERIAL AND METHODS 

In the period August 201 O- A prii 20 Il, zoobenthic samples were taken periodically in August, November and 
April. To detennine the structure of benthic zoocoenosis, there were established four sampling stations in the sector 
Vadul Frumos- Galicea. Vadul Frumos station (S 1) is situated upstream of micro-hydropower stations, in an area with 
minimal anthropogenic impact. Sălătrucul de Jos station (S2) is situated in the middle chain of micro-hydropower 
stations, upstream of Şuici Dam. Poienari de Argeş (S3) and Galicea (S4) stations were situated downstream of hydro­
technical hamessing, the latter being situated at the river mouth (Fig. 1 ). 

On each sampling site, the benthos samples were taken using a Surber-sampler, which covered a surface of 
0.16 m2 (mesh-size: 200 Jlm). The stones were washed in the stream and brushed. The samples were preserved on the 
field in 8% fonnalin solution. The retained material was separated into groups by a Zeiss stereomicroscope in the 
Hydrobiology lab of the University of Pitesti and removed in ethanol 70%. European identifications keys were used 
(ELI.IOTT el a/., 1988; BAUERNFEIND & HUMPESCil, 200]; GODEANU, 2002). 

RESUL TS AND DISCUSSIONS 

As far as the benthic invertebrate fauna is concemed, in the research period representatives from eight taxa 
groups were identified. The analysis of the resulted data reveals that the mayflies are the best represented in ali the 
sample stations, followed by stoneflies. In the upstream stations the chironomids are dominant, especially in the 
samples taken in A prii, while the caddisflies are relatively constant in number. 

The structure of benthic zoocoenosis in August (Fig. 2) showed a clear dominance of Ephemeroptera, 
Plecoptera and Chironomida species. Ephemeroptera maximum number of individuals/m2 was recorded in station 2 
(1,733 ind./m 2

); the other three stations had approximately equal values (950 ind./m2 on average). The maximum 
density of Plecoptera was recorded in station 3 ( 1,449 ind.!m\ the other values being below 600 ind./m2

, with a 
minimum of 273 ind./m2 in station 4. As Plecoptera, Chironomida species were best represented in station 3 ( 1,049 
ind.!m\ the other values being below 300 ind./m2

• 
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51- VADUL FRUMOS ·- ---
...... 

54-GALICEA 

Figure 1. Location ofthe sampling sites (original photos). 
Figura 1. Localizarea staţiilor de prelevare (foto originale). 
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Figure 2. The zoobenthical structure ofthe Topolog River - August 201 O. 
Figura 2. Structura zoocenozei bentinice a Râu1ui Topo1og - A ugust 201 O. 
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The analysis of benthonic zoocoenosis structure in November (Fig. 3) highlighted the clear dominance of 
Ephemeroptera in ali four stations, followed by Plecoptera, the other groups being underrepresented. Numerica! density 
of ephemeroptera ranged between 425 ind ./m2 in station 2, and 744 ind./m2 in stations 3 and 4. The maximum number 
of ind./m2 for Plecoptera was 306 ind./m2 in station 3, the other values being comparable and much lower. Chironomida 
recorded low values, below 50 ind ./m2

• 

April recorded an extraordinarily high numerica! density for Chironomida group, in ali stations, with values 
ranging between 246 ind./m2 in station 3 and 2,671 ind./m2 in station 2 (Fig. 4). The maximum number of 
individuals/m2 for ephemeroptera was recorded in station 4 (2,1 63 ind.!m\ maintaining high values in ali stations. For 
Plecoptera, the situation was similar to Ephemeroptera, with no high differences in ali four stations, from a minimum of 
775 ind./m2 (station 2), to a maximum of 1,075 ind./m2 (stat ion 4). 

172 



Muzeul Olteniei Craiova. Oltenia. Studii şi comunicări. Ştiinjele Naturii. Tom. 28, No. 2/2012 

IND./MP 
800 

700 
600 
500 
400 
300 

200 
100 

v-

o o<:l!!!! -
51 

. __... 
lr1't 

52 53 

1 
IJ ~ 
54 

• Ol igochaeta 

• Gammaridae 

• Ephemeroptera 

• Plecoptera 

• Trichoptera 

Chironomidae 

• slmuliidae 

Diptera \'aria 

Figure 3. The zoobenthical structure ofthe Topolog River - November 201 O. 
Figura 3. Structura zoocenozei bentinice a Râu lui Topolog - Noiembrie 201 O. 
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Figure 4. The zoobenthical structure ofthe Topolog River- April2011. 
Figura 4. Structura zoocenozei bentinice a Râului Topolog - Aprilie 20 Il. 
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In the case of maytlies, in the samples taken we identified fourteen species from seven genera belonging to six 
families from ali the three suborders. Station l was the least rich in species, but with a considerably higher number of 
ind./m2

, on average, for each species (Table 1 ). 
Baetis alpinus (PICTET 1843- 1845) was present in ali samples, the number of ind./m2 decreasing progressively 

from upstream to downstream, with decreasing tlow speed, knowing that it is a rhitron species, an indicator for the 
waters in the oligosaprobic category; in most cases, the situation is similar to Rhithrogena semicolorata (CURTIS 1834); 
Epeorus EA TON 1881 genus was present in ali sampling stations, with a small number of individuals/m2

. Ecdyonurus 
dispar (CURTIS 1834), Ephemera danica MOLLER 1764 and Caenis macrura STEPHENS 1835 appeared only in station 4, 
being relatively eurybiont species, which bear a slightly higher degree of organic load. Baetis muticus (LIN NAEUS 
1758) and Paraleptophlebia submarginata STEPHENS 1835) were present only in station 3; Ecdyonurus ton-entis 
KIMMI NS 1942 was present sporadically in stations 1 and 3, as a water indicator in the rithron with high tlow speed; 
Ephemerella ignita (PODA 1761) was permanently present in stations 3 and 4, as a water indicator in p - mesosaprobic 
category (Fig. 5). 

Table 1. The distribution of the may tly fauna of the Topolog Ri ver. 
Tabel 1. Di stribuţia faunei de efemeroptere a Râului Topolog. 

Taxa Sampling site 
Vadul Frumos Sălătrucul de Jos Poienari de Ari!.CS Galicea 

Baetis a/pinus ( PICTET 1843 - 1845) X X X X 
8. /utheri M OLLER- LiEBENAU 1967 - X - X 
8. mut ieus (LiNNAEUS 1758) - - X -
8. rhodani {PICTET 1843 - 1845) - X X X 
8. vernus CURTIS 1834 - X X -
Rhithrogena semicolorata (CURTIS 1834) X X X X 
Ecdyonurus dispar (CURTIS 1834) X 
E. torrentis KIMMINS 1942 X - X -
E. venosus (FABRICIUS 1775) - X X -
Epeorus sp. EA TON 188 1 X X X X 
Para/eptoph/ebia submarginata (STEPHENS 1835) X X X -
Ephemera danica M OLLER 1764 - - - X 
Ephemerel/a ignita (PODA 176 1) - - X X 
Caenis macrura STEPHENS 183 5 X 
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Figure 5. Numerica! density ofthe maytly fauna and its seasonal variation in the Topolog River. 
Figura 5. Densitatea numerică a faunei de efemeroptere şi var i aţia sezon ieră a aceste ia în Râul Topo log. 
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In terms of ecologica! spectrum (Fig. 6), it can be seen that Ecdyonuriidae family is best represented in 
upstream stations, having a weight of 60% in Vadul Frumos, but decreasing progressively to 31% in Galicea. Baetidae 
are well represented in Poenarii de Arges, where they are dominant (49%), maintaining high weight in the other 
downstream stations. Leptophlebia represent 20% of the ephemerofauna in Vadul Frumos station, their weight 
decreasing downstream to values below 13%. The other families ha ve a weight below 10% in ali stations. 
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Figure 6. Ecologica ) spectrum ofthe may fly population in the Topolog River. 
Figura 6. Spectru l ecologic al populaţiei de efemeroptere din Râul Topolog. 
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CONCLUSIONS 

From the ecologica] zonation point of view (GÂLDEAN, 1992), the presence of the identified species points at 
the idea that the river where the research was undertaken is part of the area where the erosion phenomenon is 
predominant, altemating with small areas ofsedimentation. 

From the quality ofthe water, the identified species are indicators ofthe waters from the oligosaprobic and p­
mezosaprobic categories (BREZEANLJ el al., 20 Il). 

The hydrotechnical lay out did not significantly modify the structure of the benthic zoocoenosis; it has been 
reformed over the years. 
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PARTICULARITIES OF THE EPIGEIC INVERTEBRATES POPULATIONS 
ON THE ROCKY HABIT ATS FROM THE DOFT ANA V ALLEY (PRAHOVA COUNTY) 

PURICE Dorina, CIOBOIU Olivia 

Abstract. Rocky habitats arc considcrcd ecologica! structures with particular characteristics. sometimes with extreme environmental 
conditions in comparison with other tcrrestrial habitats. Bctwccn 2008 and 20 Il thc rocky habitats wcre studied to idcntil)' the 
population structure of epigcic invcrtcbratcs and also the pattern of variations between ycars. The observations show obvious 
diiTcrenccs bctwccn thc structural clemcnts (numerica! abundances. structurc of dominance. constancy classes. specilic divcrsity) of 
thc invcrtcbratc populations from rocky habitats and those of other tcrrcstrial habitats (lorcsts. mcadows) but also thc pattems of 
variations from year to ycar. It was also noticcd that thc local microclimatic factors have an extreme inlluencc on the invcrtebrate 
populations. making the dilTerenccs between the invcrtebrate populations inhabiting in the samc climatic rcgion. Thcrc arc discusscd 
the characteristics of thc communities of epigeic invertebrates in each study arca. thcre are comparcd the variations and diflerenccs 
between thc studicd arcas and also. those between the studied areas and of the invertebrate populations from other terrestrial habitats 
ofthc Dol'tana Vallcy. 

Keywords: rocky habitats. cpigcic invertebratcs. population structurc. thc Dotiana Vallcy. 

Rezumat. Particularităţi ale populaţiilor de nevertebrate epigee pe stâncării de pe Valea Doftanei (judeţul 
Prahova). Stâncăriilc sunt considerate structuri ccologice cu caracteristici aparte. uneori cu conditii de mediu extreme în comparatic 
cu alte habitate terestre. În perioada 2008-20 Il s-a realizat un studiu care a avut ca obiectiv indentilicarea caracteristicilor structurale 
ale populutiilor de ncvertebratc cpigec şi modelul variatiilor multianuale. S-a observat că există dilercntc evidente intre clcmcntclc 
structurale (abundente numerice. structura dominanjei. clase de constantă. diversitate specifică) ale populatiilor nevertebratelor 
epigce din hubitatc stâncoase şi cele ule populatiilor din alte habitatc terestre (păduri. pajişti) dar şi din punctul de vedere al 
modelelor lor de variatie multianuală. De asemeneu. s-a remarcat că lactorii microclimatici locali au o intluentă extrem de importantă 
asupra populatiilor de nevcrtebratc. făcând dilerenticri intre populatiile de pc stâncării allate in aceeaşi zonă climatică. Sunt discutate 
curacteristicile comunitătilor de nevertebmte cpigec din fiecare zonă studiată. sunt comparate tipurile de variatii ale situsurilor 
studiate precum şi ale acestora in raport cu cele din alte habitate terestre de pc Valea Dol'tanei. 

Cuvinte cheie: stâncării. nevertebrme cpigee. structura populatiilor. Valea Doftanei. 

INTRODUCTION 

The rocky habitats are very important ecological structures in the terrestrial landscape, with geomorphological 
and also (micro) climatic particularities detennining special coenoses with special dynamics and heterogeneity noticed 
at various scales oftime and space. 

There are only a few studies on the epigeic invertebrates inhabiting the rocky habitats. The study undertaken in 
the last years on the rocky areas of the Doftana Valley started from the need detennined by the lack of infonnation in 
this domain (PURICE & CtOBOtlJ, 20 Il). 

MATERIAL ANO METHOD 

The studied sites are located in Brebu gorges (the Doftana Valley) (N: 45° 12' 31,1 "; E: 25° 44' 23,5") at 537 m 
altitude. There were chosen two slopes (northern and southern) due to their microclimatic differences. Vegetation was 
represented by different types of elements: Euro-Asian: Rubus saxatilis, R. caesius, Hippophae rhamnoides, Populus 
tremut a, Salix caprea, Sall·ia glutinosa, Campanula sibirica (44, 18%); European: Valeriana montana, Crategus 
monogyna, Berberis vu/gari.1·, Taxus baccata ( 18,6%); central-european: Centaurea stoebe, Cornus sanguinea. ()Iisus 
nigricans (9,3%); Carpathian: Sesleria heuflerana, Thymus pullcherimus, Si lene nul am; subsp. dubia (Il ,62%); 
Mediterranean: Cnidium sila(fhlium, Hedera helix. The highest representation had mesophytes species (42%), followed 
by xeromesophytes (37%) and mezohygrophytes (9%), and finally xerophytes (7%). More than 20% are pioneer 
species, as Cytisus nigricans, Rosa canina and Hippophae rhamnoides. 

Soils are classified in three classes: clayey till argillaceous on the moderate and strongly inclined peaks, which 
are serious affected by erosion; brown eumesobasic to pseudogleyic, which have a mineral component fonned at soil 
surface, connected to a thin humified organic matter layer; typically alluvial soil. 

The epigeic invertebrate fauna was sampled with pitfall traps. We used plastic jars with 100 mi mixture of 4% 
fonnalin and ethylene glycol ( 1:1 voi.). Ten sample units were placed in each studied area, ata distance of 5 meters and 
the fauna was collected seasonally. The dataset covers the years 20 1 O and 201 1 to emphasize the structure and the 
dynamics ofthe local epigeic invertebrate populations. 
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RESULTS 

The invertebrate fauna co llected in the two years of study belongs to 24 groups of inve1tebrates identified in 
the epigeic populations of the northem slope and 21 respectively, in the southem one (Tables 1 and 2). 

The epigeic invertebrates population of the northern slope of Doftana rocky habitat had the maximum 
number of taxa during the summer of 20 1 O and autumn of 20 1 1 respectively (Table 1 ); the same pattern of variation in 
number of taxa was noticed to the local population of epigeic inve1tebrates inhabiti ng the southem slope of Doftana 
rocky habitat (Table 2). 

The seasonal variations of the average numerica! densities in the population from the northern slope were 
maximum in summer 20 1 O and during the spring 20 li respectively. The trend was to decrease the annual values in 
20 Il . On the southern side of Doftana rocky habitat, in both years, the highest densities of epigeic invertebrates were 
recorded during the summer season but as in the previous case, the average annua l numerica! density was lower in 
201 1. 

Table 1. Structural characteristics of the epige ic inve1tebrates in 20 1 0-20 Il on northern slope of the Doftana Valley (%-re lati ve 
abundances. F%-frequencies, N/s. u. average numerica! densities). 1 Tabel 1. Caracteristic ile structurale ale neve11ebratelor epigee de 

pe versantul nordic al Văii Doftana în perioada 20 10-20 Il (%-abundenta re l at i vă, F%-frecvenţa. N/s.u. densitatea medie numerică 

TAXA 
Sllring 2010 summer 2010 autumn 2010 Sllring 2011 summer 2011 autumn 2011 

'Yo fl% N/s.u. 'Yt, F'Yc, N/s.u. 'Yo F0/o N/s. u. ·x. F'1Yc, N/s.u. % Fo;., N/s.u. 'Yo F'Yc, N/s.u. 
GASTEROPODA 1.96 28.57 0.43 0.6 22.2 1.33 0.28 II.J 1 0. 11 0.15 16.66 0.14 1.2 1 30 0.55 3.04 66.67 1.56 
OLIGOCHAETA 0. 1 11.1 0. 11 0.24 10 0. 11 1.73 55.56 0.89 
ACA RINA 24.2 85.7 1 5.28 16 99.9 35 50.4 100 19.78 14.53 83.3 13.28 22.46 90 10.33 13.5 44.44 6.89 
OPILIONES 1. 96 28.57 0.43 1.3 77.79 2.77 0.56 22.2 0.22 6.04 80 2.78 3.68 66.67 1.89 
PSEUDOSCORPIONES 4. 1 88.89 9. 11 0.28 11.11 0. 11 0.94 66.67 0.86 0.24 10 0. 11 0.43 22.22 0.22 
ARANEAE 4.57 57. 14 1 3. 12 66.67 1.22 5.62 100 5. 14 1.69 50 0.77 2.38 66.67 1.22 
ZYGENTOMA 1.31 28.57 0.28 0.8 77 .78 1. 66 0.47 33.3 0.43 2.4 1 60 1.11 2.6 55 .56 1.33 
CRUSTACEA lsopoda 0.65 14.28 0. 14 0.6 33.3 1.33 0.47 33.3 0.43 2.4 1 60 1.11 2.6 55 .56 1.33 
COLL EMBOLA 36.6 100 8 3 1 88.89 69.33 15.9 88.89 6.22 27.41 100 25. 1 14.25 90 6.56 14.3 100 7.33 
THYSANOI'TERA 0.4 33.3 0.78 0. 15 16.66 0.14 
MYRIAPODA-Diplot>oda 0.5 77.78 1.11 0.78 66.67 0.71 1.45 40 0.67 1.08 44.44 0.55 
MYRJAPODA-Chilopoda 0.5 55 .56 1 0. 15 16.66 0. 14 0.48 10 0.22 4.33 77.78 2.22 
HETEROPTERA 0.4 100 0.89 0.28 ILI 0. 11 15.29 100 14 0.43 22.22 0.22 
I-IOMOPTERA -Aphididae 6.53 71.4 3 1.42 0.8 66.67 1.78 1.42 33.3 0.55 0.24 10 0.11 0.43 22.22 0.22 
I-IOMOPTERA - Cicadoidea 1.3 1 28.57 0.28 0.5 66.67 1 1.42 55.56 0.55 0. 15 16.66 0.14 0.2 1 11.11 0. 11 
HYMENOPTERA var 1.96 14.28 0.43 7.1 88.89 15.67 2.26 66.67 0.89 6.4 100 5.85 1.45 10 0.67 8.46 55 .56 4.33 

I-IYMENOPTERA - Formicidae 1.3 1 28.57 0.28 14.1 100 3 1.22 0.85 33.3 0.33 12.8 80 5.88 17.9 88 .89 9. 11 
ORTI-IOPTERA var. 26.87 100 24.57 
ORTHOPTERA - Grvllidae 0.47 16.66 0.43 
COLEOI'TERA 5.23 57. 14 1.14 7.7 100 17 15 .6 100 6. 11 14.5 90 6.67 9. 11 88.89 4.67 
DII'TERA 9.8 71.43 2. 14 13.4 88.89 29.67 7.65 66.67 3 18.1 100 8.33 13.9 77.78 7. 11 
MECOPTERA 0.15 16.66 0.14 
MEGALOPTERA 2.6 1 42 .85 0.57 
LEPIDOPTERA 0.1 11.1 0. 11 
TOTAL 100 21.82 100 220.87 100 39.2 100 91.5 100 45.98 100 51.2 

Table 2. Structural characteristics of the epigeic invertebrates in 2010-20 1 1 on southern slope of the Doftana Valley (%-re lat ive 
abundances, F%-frequencies, N/s. Lr. average numerica! densities). 1 Tabel 2. Caracteristicile structura le ale nevertebratelor epigee de 

pe versantul sudic al Văi i Doftana în perioada 20 10-20 11 (%-abundenţa relativă , F%-frecvenţa, N/s.u. densitatea medie numerică). 

TAXA 
spring 2010 summer 20 10 autumn 2010 spring 2011 summer 2011 autumn 2011 

% F'% N/s.u. % F% N/s.u. % F% N/s.u. % F% N/s.u. % F% N/s.u. % F% N/s.u. 

GASTEROPODA 0.32 10 0.14 0.1 11.1 0.11 0.27 11.11 0.11 4.54 66.67 0.28 
OLI GOCHAETA 0.64 33.3 0.67 0.23 11.1 0.22 
ACA RJ NA 58.26 80 25.71 25.1 33.3 2.56 49.4 100 19.78 9 09 3333 0.57 77.93 77.8 5233 26.46 77.78 13.56 
OPILI ONES 0.32 10 0.14 1.62 44.4 1.67 0.55 22.22 0.22 4.54 33.33 0.28 1. 88 33.3 1.78 2.38 55.56 1.11 
PSEUDOSCORPIONES 0.32 10 0.14 0.42 33.3 0.44 0.27 11. 11 0.11 0.65 22.22 0.33 
ARANEAE 0.65 20 0.28 5.44 44.4 5.56 304 66.67 III 38.63 66.67 2 43 1.53 88.9 1 44 3.25 55.56 1.67 
ZYGENTOMA 2.39 44.4 0.22 2.22 66.67 0.89 
CRUST ACEA lsopoda 0.32 10 0.14 1 85 44.4 1.89 4.54 33.33 0.28 0.65 33.33 0.3 3 
COLLEMBOLA 24.6 70 10.86 25.1 44.4 48 56 15.5 88.89 6.22 25 33.33 1. 57 1.17 88.9 22.44 15 83 77.78 8.11 
THYSANOPTERA 0.23 11 .1 0.22 
MYRIAPODA-Diplopoda 0.97 10 0.42 0.64 44.4 0.67 4.54 3333 0.28 0.86 33.33 0.44 
MYRI APODA-Chilopoda 4.21 70 1. 86 0.1 11 .1 0.11 2.28 0.14 1.08 33.33 0.55 
HETEROPTERA 0.65 20 0.28 0.22 11 .1 0.22 0.27 11.11 0.11 2.28 33.33 0.14 0.47 33.3 0.44 0.86 22.22 0.44 
HOMOPTERA -A 1hididae 2.5 44.4 2.56 1.38 333 0.55 0.7 44.4 0.67 0.2 1 1111 0. 11 
HOMOPTERA - Cicadoidea 0.95 11.1 1 138 55.56 0.55 0.35 33.3 0.33 0.43 11.11 0.22 
HYMENOPTERA var 8.06 55.6 8.22 2.22 66.67 0.89 2.28 33.33 0.14 2.11 55.6 2 1.3 88.89 0.67 

HYMENOPTERA - Fonnicidae 6.79 50 3 0.83 333 033 2.28 33.33 0. 14 1. 06 44.4 1 28.85 88.89 14.78 
ORTHOPTERA var. 0.1 III 0.11 
BLATTODEA 0.22 11 .1 0.22 
COLEOPTERA 1.62 40 0.71 5.55 44.4 5.67 15 .2 100 6.11 12.34 88.9 11. 67 11 .49 77.78 5.89 
DIPTERA 0.97 30 0.42 19 44.4 1933 7.48 66.67 3 5.7 88.89 2.89 
TOTAL 100 44.1 100 99.79 100 39.98 100 6.25 100 94.54 100 51.1 

At Doftana North, the structure of invertebrates population is dominated numerically by Acarina and 
Collembola 111 both years, and with a few more groups in summer (Diptera for instance) and autumn (Coleoptera, 
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Fonnicidae etc., see table 1 ). The euconstant groups of invertebrates were Gasteropoda and Acarina in both years, 
Collembola, Homoptera, Coleoptera and Diptera also in 201 O, and in 20 Il - Pseudoascorpiones and Chilopoda. It is 
noticed a rai se of the invertebrate numerica( densities in spring and autumn of 20 Il, but drastic lower values in summer 
20 Il, as the average temperature rai sed and the humidity decreased in comparison with the previous year. 

Doftana South has a similar structure of the invertebrate population: Acarina and Collembola are eudominant 
numerically ali the year 201 O and also in 20 Il (Acarina 1 Collembola, but not both groups, see table 2). Euconstant in 
both years were Acarina, Opiliones, Araneae, Collembola, Heteroptera and moreover, some other groups, varying 
seasonally (Table 2). The same trend ofraising the numeri cal densities in spring and autumn 20 Il is noticed also on the 
southem slope, but du ring the summer, the average numerica( densities are quite similar to those of 201 O. 

The taxonomical composition but also the structure of dominance and constancy of classes of Coleoptera fauna 
vary seasonally in both studied areas (Table 3). 

As the taxonomie composition, the beetles fauna shows seasonal changes in both years of study and 
differences from one year to another. It is not noticed a pattern or a trend of variations in composition of beetles 
communities: in 201 O the number of Coleoptera families rai sed from spring to autumn in both populations, and the 
same happened in 20 Il on the southem slope, even if the number of families was lower than in the previous year. 

COLEOPTER.\ 

Staphvlinidae 
Silphidae 
Scarabacidac 
Curuculionidac 
Carabidae 
Tcncbrionidae 
Chrvsomcl idae 
Elatcridae 
Cantharidac 
Mycctophagidac 
Nitidulidac 

Table 3. Thc prcsencc and numerica! relative abundances (%) ofColeoptera families in the studied arcas. 1 
Tabel 3. Prezcn\a şi abundenţa numerică relativă (%)a familiilor de colcoptcre din zonele studiate. 

I>oftana North Doftana South Lunea Mare 

= = - - = = = - - -= - :; - :; - - :; - -= - = - = - = = .... = = N N = N N = N N = N N OJ: .. s N .... N .... N .... N .... = s = = = = OJ: .. s OJ: .. s OJ: .. s OJ: .. s ·;: s = = s = s = s = s c. ·;: = ·;: 
= 

·;: = ·;: = "' = = s = s s = s = ", .. c. c. = c. c. 
"' = "' = "' = "' = "' .. "' .. "' .. "' .. 

0.65 2.31 3.4 1.2 2.93 3.34 1.74 3.06 0.35 1.73 0.66 6.71 3.32 
0.65 0.6 0.28 0.75 0.73 0.89 0.33 0.28 1.73 4.6 1.43 0.28 
0.65 0.2 3.12 0.43 1.38 0.59 0.22 2.38 3.05 

0.9 0.75 1.22 0.45 1.66 0.23 1.3 0.23 
0.75 5.97 0.3 6.84 3.34 1.62 1.41 1.94 1.6 0.65 6.44 5.81 

3.28 1.7 0.3 0.89 0.24 1.38 0.65 1.91 0.83 
2.93 0.85 2.28 2.44 0.54 2.21 1.52 4.34 

0.28 0.3 0.49 0.45 0.87 1.66 0.94 0.43 0.23 0.28 
0.15 1.65 0.22 2.15 
0.15 1.66 1.41 0.48 0.83 
0.15 1.41 0.22 0.95 0.83 

The ground beetle fauna (Family Carabidae) is represented in both populations mainly by predator species. 
Carahus l'iolaceus LINNALUS 1758, Carahus coriaceus LINNALlJS 1758 are the big predator species present in both 
populations of the Doftana Valley, while Carahus g/ahratus PAYKULL 1790 was found at Lunea Mare. Other predator 
ground beetle species found in ali the studied sites and with important densities in populations is Ahax parallelipipedus 
(PII.I.I:R & MITTERI'ACHER 1783). 

The relative numerica( abundances of the beetle families are low in relation with integrating invertebrate 
populations. 

During this study, 6 species of gastropods were identified in the rocky habitats (Table 4). lnside the integrating 
food webs, one of their predator group is represented by the predator ground beetles (especially Carahus species, 
known as consumers of slugs and snails) (CIOBOilJ, 2004; GRossu, 1987, 1993). 

FAMIL\' 

Enidae WOODWARD 1903 

Clausillidae SCHMIDT 1857 

Zonitidac MORCil 1864 

llclicidac RAIT\l'SQL E 1815 

Table 4. (iastropod spccics ot'rocky habitats on the Dotiana Vallcy. 1 
Tabel 4. Specii de gastropode pc stâncării de pc Valea Dolianei. 

SP[(:n:s 

Ena montana montana (DRAPARNAUD 1801) 

A/opia (A/opia) doflanae (NORDSIECK 1977) 

Vitreajetschini (KI\1AKO\\"ICZ 1890) 

Sesovitrea petronella (1.. PFEIFFER 1853) 

Oxychilus (Cellariopsis) orientalis (CLL'SSIN 1887) 

/felix pomatia LII\~AEl'S 1758 

A/opia (A.) d<?fianae (NORDSIECK 1977) is an endemic species, found only on the Doftana Valley (at Brebu 
and Lunea Mare). 
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The species ofthe Family Zonitidae are hygrophilous species, well adapted to high humidity and cool climate, 
with preference for the areas ofhigher altitude. 

Vitrea jetschini (KIMAKOWICZ 1890), a species of 4 - 4.5 mm length, is an endemic species; it inhabits the 
humid litter layer ofthe deciduous forests, under stones, at the base ofrocks and sometimes, on the ground. 

Oxychilus (Cellariopsis) orientalis (CLESSIN 1887), a species of 5.5 - 1 O mm, is quite common in the mountain 
areas, especially in humid litter layer and logs ofthe deciduous forests. 

Nesovitrea petronella (L. PFEIFFER 1853) is a rare species, sporadically collected in Europe. In Romania, it is 
found only in the mountain areas, especially in Bucegi Massif; it prefers open areas, meadows and pastures (among the 
roots ofthe herbaceous species, in the litter layer, under stones). 

Helix pomatia LINNAElJS 1758 is a common, eurytopic species, of 38 - 40 mm, found in many habitats 
(gardens, forests, etc.), in humid and shadowed places. It is an oviparous species (it lays eggs in June-July) (NEACŞU & 
CIOBOIU, 1999, 2000). 

DISCUSSIONS 

To ha ve a better image about the seasonal variations in the structure of the epigeic invertebrates populations of 
rocky habitats, we took into account (for comparison), the invertebrate population of Lunea Mare (an alluvial shrub land 
of Salix purpurea, situated also on the Doftana Yalley, at 485 m altitude) that we studied during 2008 (Table 5). 

Table 5. Seasonal variations of air tempcrature (T- 0 C) and humidity (Humid. - mm) and averagc dcnsitics (n/s.u.) of epigeic 
invertebrates al Câmpina meteorologica! station. Dotlana (northern and southern slopes) and Lunea Mare. 1 Tabel 5. Variaţiile 

sezonierc ale temperaturii aerului (T- 0 C) şi umidităţii (Umidit.- mm) şi densitatea medic a ncvertcbratclor cpigec la staţia 
meteorologică Câmpina. Doftana (vcrsanţii nordici şi sudici) şi Lunea Mare. 

Sprin~ Summer Autumn 

T Humid. N/s.u. T Humid. N/s.u. T Humid. N/s.u. 

Câmpina 19.06 0.71 o 21.56 0.64 o 1233 0.77 o 
Doftana-N 18.64 72.8 21.86 21.03 67.63 220.88 12.71 73.38 39.22 

Doftana-S 19.81 72.91 44.14 22.01 19.39 102 15.67 73.13 40.11 

Lunea Mare 16.67 0.7 21.68 2136 0.64 46.52 12.3 0.77 40.09 

A simple view on the seasonal variations ofthe main climatic parameters (air temperature and humidity) shows 
obvious differences at local level between the northem and southem slope. Thus, related to temperature, the highest 
differences are noticed in autumn (on the southem slope the average temperature is about 3°C higher) and during the 
summer, also on the southem slope, the air humidity is about 3.5 times lower than on the northem side. 

In comparison with this situation, we notice that at Lunea Mare, the seasonal values of air temperature and 
humidity are very close to those ofCampina meteorological station. 

The relationships between the invertebrates and the abiotic factors are reflected by the values of r and show a 
positive correlation of invertebrates with temperature and a negative one with humidity; gastropods seem not to be very 
much influenced by temperature (maybe the amplitude ofthe air temperature variations are not so high to influence the 
gastropods ). 

As prey-predators relationships, on the northem slope of Doftana was noticed a negative connection between 
gastropods and spiders (r=-0. 504). On the southem slope, it seems that it does not exist a relationship gastropods­
spiders (r=0.115) because these predators access their prey (Diptera and lsopoda) in a positive relationship (r=0.90 1 
Araneae-Diptera and r=0.942 Araneae-Isopoda respectively) (see also Fig. 1 ). 
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Figure 1. The variations of ave rage densities (N/s.u.) of Araneac and oftwo groups of prcy within Dotlana study sites (a­
Northcrn slopc. b- Southcrn slopc). 1 Figura 1. Variaţiile densităţii medii (N/s.u) la Araneae şi două grupuri de pradă din zone 

studiate de pc Dollana (a- versantul nordic. b- versantul sudic). 
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Pseudoscorpiones have a positive relationship with Acarina and Coliembola on the northem slope (r=0.977 
Pseudoscorpiones-Coliembola and r=-0.85 for Pseudoscorpiones-Acarina) and also with coliembolan on the southem 
slope (r=0.621), while with Acarina it is almost a negative correlation (r=-0.476).The variations of average numerical 
densities ofPseudoscorpiones, Acarina and Coliembola are iliustrated in figure 2 . 
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Figure 2. The variations of average densities (N/s.u.) of Pseudoscorpiones, Collembola and Acarina within Doftana study 
sites (a- Northern slope, b- Southern slope}. 1 Figura 2. Variaţiile densităţii medii (N/s.u) la Pseudoscorpiones. Collembola şi 

Acarina din zone studiate de pe Doftana (a- versantul nordic, b- versantul sudic). 

We also noticed that between the predator groups, between Araneae and Chilopoda it is an "attempt" of 
negative correlation in the population ofthe northem slope ofDoftana (r=-0.47), while on the southem slope, Araneae­
Carabidae seem to become negative correlated (r=-0.534) (see also Fig. 3). 
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Figure 3. The variations of average densities (N/s.u.) of some preda tor invertebrates within Doftana study sites (a­
Northern slope, b- Southem slope). 1 Figura 3. Variaţiile densităţii medii (N/s.u) ale unor nevertebrate prădătoare din zone studiate 

de pe Doftana (a- versantul nordic, b- versantul sudic). 

The increased numerica) abundances of epigeic invertebrates during the summer are due to the increase of 
phytophagous densities as vegetation develops. This situation occurs also in shrub lands and forests we studied in the 
same climatic region (the Doftana Valiey) (MANU, 2008; PAUCĂ et al., 2008 a, b; V ASILIU-OROMULU et al., 2008). 

The beetle fauna, with its high diversity, is an important part of any coenotic structure. The qualitative and 
quantitative characteristics of the beetle populations reflect their involvement in the coenotic dynamics and plasticity. 

At Lunea Mare, Pseudoscorpiones and Acarina seem tobe negatively correlated with air temperature(r=-0.95 
and r=-0.998 respectively). Araneae, Coliembola and Diptera - negatively correlated with air humidity (r= -0.816, -
0.892 and -0.856 respectively), while Acarina and Pseudoscorpiones are positively correlated with humidity (r=0.768 
and 0.577 respectively). 

As in the populations of Doftana slopes, there is a correlation between gastropods and predators ( Carabus sp. 
and Araneae), a negative one this time, and between the predator groups- a positive correlation. Spiders feed on Diptera 
and Isopoda- an abundant source of food (r has positive values in both cases) and Pseudoscorpiones feed on Acarina (r 
positive) and Coliembola (r negative). 

CONCLUSIONS 

Seasonal variations in the composition of epigeic invertebrates populations are similar in ali studied areas; the 
presence/absence of some groups of invertebrates are determined by vegetation ( composition, degree of development of 
primary producers (e.g. during summer- a higher number of phytophagous groups of invertebrates) and also by the 
main abiotic factors (temperature, humidity) influencing the invertebrates phenology. 

The quantitative characteristics of invertebrate populations (numerica) densities for instance) are also reflected 
in the populations structure. The presence of the predator invertebrates is conditioned in ali habitats by the source of 
food and the proportions between the predator groups - by their prey abundance. 

If as populations structure we have realized an image with the actual data, the pattern of a multi-annual 
variations is far from being clear with actual data; it seems to be necessary further studies to detine in which way the 
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abiotic factors, with their particular variations in these particular habitats, affect the epigeic invertebrates populations at 
a larger scale of time. 
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STRUCTURAL P ARTICULARITIES OF CERT AIN SPRINGS 
WITHIN THE LOWER HYDROGRAPHIC BASIN OF THE JIU RIVER 

CIOBOIU Olivia, BREZEANU Gheorghe 

Abstract. The lower hydrographic basin of the Jiu River is characterized by a complex ecosystem structure (springs, rivulets. and 
reservoirs). Each category is defi ned by geomorphologic, hydrologic, and structural-biocoenotic particularities. Thus, we mention 
springs and streams, which, within the Preajba Valley hydrographic basin, can be considered the representative factor fo r the 
geograph ica l space of Oltenia Plain . 

Keywords: springs. biodiversity , the Preajba Valley, the Oltenia Plain . 

Rezumat. Particularităţile structurale ale unor izvoare din bazinul hidrografic inferior al Jiului. Bazinul hidrografic 
inferior al râu lui Jiu se caracterizează printr-o structură ecos i stemică complexă (izvoare, mici râuri şi lacuri de baraj). Fiecare 
categorie se defineşte prin particularităţil e geomorfologice, hidrologice şi structural-biocenotice. În acest sens se disting izvoare le ş i 
pâraie le, care în ansamblul bazinului hidrografic Valea Preajba constituie factoru l reprezentativ pentru spaţiul geografic a l Câmpie i 
Olteniei. 

Cuvinte cheie: izvoare, biodiversitate, Va lea Preajba, Câmpia Olteniei . 

INTRODUCTION 

The lower hydrographic basin of the Jiu is characterized by a complex ecosystem structure (springs, streams, 
and reservoirs). Along its lower sector, the Jiu River receives a small tributary - the Preajba Valley stream. Located 
within a plain area, the hydrographic basin of the Preajba Yalley is mainly characterized by the presence of a large 
number of springs, which generates and determines the configuration and functioning both of the stream itself and of 
the small reservoirs built along its course. An important factor for the physical-geographic structuration of the area is 
represented by the presence of more than 40 springs (BREZEANU & GRUIŢĂ, 2002; B REZEANU et al. , 20 Il ; ClOBOl U, 

2002; ClOBOI U & B REZEANU, 2002). 
These springs supply small rivulets, which are biotopes that ensure the development of certain specific 

biocoenosis . Consequently, when g lobally analysing the structural features of the entire Preajba Valley basin, we 
consider that the springs and the small rivulets they supply are a representati ve factor for the entire bas in (Fig. 1 ). 

Legend 
Permanent stream 
Temporary stream 

Reservoir 
Dra in 

Springs 
Swamp areas 

Va ll ey 
Modernized road 

Rail way 

Figure 1. The plan ofthe Preajba Valley Hydrographical Basi n (after CIOBOIU, 2002). 
Figura 1. Schiţa bazinului hidrografic Valea Preajba (după CIOBOIU, 2002). 
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MATERIAL ANO METHOO 

According to the geomorphologic and hydrologic specificity of these types of ecosystems, there were adapted 
and used corresponding materials. Thus, in order to gather the water samples, there were sampled one-litter recipients 
from the established points. The detennination ofplanktonic and benthic structures was made based on the collection of 
qual itative and quantitative samples by means of planktonic net and limnological netting (BREZEANU & ENĂCEANU, 

1964; CIOBOIU , 20 Il ). 

RESUL TS ANO DlSCUSSIONS 

From the ecological point of view, the springs that are to be found on a surface of only 10-15 ha are grouped 
into two ma in categories: reocrene and limnocrene and their combination, namely limno-reocrene. In case of reocrene 
springs, the physical-chemical features are distinct from those of other types. Thus, the values of fixed residues, 
chlorine, sulphites and nitrates are two times higher than those of other springs. These higher quantities may be induced 
by the fact they wash a greater surface of the substratum they cross and, consequently, dissolve and carry greater 
quantities of the aforementioned elements. The other categories, the limnocrene and limno-reocrene ones, display 
relatively similar values ofthe analysed elements. The concentrations are for limno-reocrene springs (Fig. 2). 

The springs are characterized by very smalt concentrations of nitrates and phosphates (N03- - 62.04 mg./1, 
N02-- 0.03 mg./1, NH/ - 0.11 mg./1, P04

3
- - 0.28 mg./1). These are mainly induced by different anthropogenic pollution 

factors, which ha ve a more reduced influence on springs (CIOBOIU, 2003 ; Zuscov el al., 2002) (Table 1 ). 

Table 1. Physical-chemical composition of springs. 
Tabel 1. Compozitia fiz i co-chimică a izvoarelor. 

Cârcca 
Analysed indicators Rcocrcnc Limnocrcne Limno-rcocrene Analysis method 

sprinl! sprinl! sprinl! 
Conc. of hydrogen ions (pH), unit. pH 7.21 8.04 7.43 ST AS 6325-75 
Electric conductivity (Ils) 1250 670 4 ST AS 7722-84 
Fixed residue mg/1 620 335 495 STAS 9 187-84 
Alka linity mi HCI O, 1 10.8 8. 1 1 1.5 -
Oxidable organic substances CCOCr 

21.6 25 22 SR ISO 6060- 96 
mg0i dm3 

Tota l hardness, German degrees 34. 1 3l.6 31.2 ST AS 3026-76 
Anunonia (NH. ), mg/1 0.06 0. 11 0 .05 ST AS 6328-85 
Calcium (Ca-•), mg/1 172.8 156.8 120 ST AS 3662-62 
Magnesium (Mg2+), mg/1 44.8 43.9 63.9 STAS 6674-77 
Nitrates (N03) , mg/1 62.04 45.32 25.6 ST AS 3048-90 
Nitrites {N02) , mg/1 SLD 0.03 SLD STAS 3048-77 
Chlorides (CI), mg/1 81.6 42.6 3 1.9 ST AS 3049- 86 
Phosphates (P03

4) , mg/1 0. 19 0.28 0.23 ST AS 3265-66 
Sulphates (S04) , mg/1 89 44 37 ST AS 3002-87 
Sodium mg/1 79 36 59 ST AS 3223-52 
Potassium mg/1 1.7 1.1 1.5 STAS 3223-52 

Figure 2. The area of limno-reocrene springs supplying the streams in the upper sector ofthe Prelţjba Valley hydrographical basin. 
Figura 2. Zona izvoarelor limnoreocrene care alimentează pâraiele din sectorul superior al bazinului hidrografic Valea Preajba (original). 
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From the qualitative viewpoint, the water of the springs belongs to the first category. It is rreshwater and the 
water table they come rrom is a valuable resource used for the water supply of Craiova city. 

Springs, most of them reocrene, form small pools on the clayish-sandy soil. The clean and transparent water 
presents a 12 - I3°C temperature even during summer (LUNGU & OUŢOIU, 1996). 

The rivulets that appear on the slopes eroded the clayish soil developing up to one meter deep beds. The water 
speed is of about 0.50 m/sec. and it gathers at the foot of the slope forming the upper sector of the stream Bătrâna 
Valley and the Preajba Valley. The slow speed ofthe stream even along this sector detennines the presence of a silty­
sandy bottom. Water temperature during summer reaches 18- 20°C in the upper sector and more than 24°C in the lower 
sector, in the proximity ofthe first reservoir. 

Around the springs, pools, and rivulets there were identified the following macrophytes: Mentha aquatica 
LINNAEUS 1758, Heleocharex palustris LINNAUJS 1758, Po/ygonium amphihium LINNAEUS 1758, Carex riparia 
LINNAEUS 1758. On the surface of the plants stems and leaves, as well as on the substratum around them, it was noticed 
the almost exclusive presence of diatomeae that love lower temperatures, clean and rich in silicates water (NICOI.AESCU 
et al., 1999). 

The taxonomie structure of zooplankton is reduced: a ciliate species ( Vorticel/a microstoma), four of testaceae 
(Arce/la arenaria, Centropyxis discoides. C. acu/eata, Diflugia g/obulosa) and one species of rotifers (Rotaria magna) 
(PARPALĂ el al., 2002). 

The benthonic fauna is made up of the following groups: ostracods, gamarids, gastropods, bivalves, 
chironomids, ephemeropteres, heteropteres. Molluscs are on the first place due to their numerica! density and ecologica! 
ro le in the fauna of the streams. We mention that their presence was mainly noticed in the lower sector of the streams 
that are characterized by a great tloristic and faunistic diversity. 

The numerica! and biomass density place the gastropods on the first place; they are mainly represented by the 
following species: l'alvata (Cincina) piscinalis O. F. MUI.I.FR, 1774, Esperiana esperi (A. FERUSSAC 1823), E. 
(Microcolpia) daudebardii acicularis (FJ:RUSSAC 1823), Physa .fontinalis (LINNAEUS 1758), Aplexa hypnorum 
(LINNAEUS 1758), Stagnico/a pa/ustris (0. F. MULLER 1774), Radix /ahiata (RosSMASSI.ER 1835), Galba truncatu/a 
(0. F. MULLER 1774), P/anorbis planorhis (LINNAEUS, 1758) (Table 2). 

Table 2. Gastropod species present in the lower sector ofthe Preajba Valley hydrographical basin. 
Tabel 2. Speciile de gastropode întâlnite în pâraiele din sectorul superior al bazinului hidrografic Valea Preajba. 

Class GASTROPODA CUVIER 1798 
Subclass PROSOBRANCHIA MILNE ED\\'ARD 1848 

Ordcr MESOGASTROPODA THIELE 1925 
Famil)' Vah·atidat THOMSO!'-i 1840 l'a/va/a (Cincina) piscinalis O. F. MULLER 1774 

1-"amily Thiaridat TROSCIIU. 1857 Esperiana esperi (A. FERl'SSAC 1829) 
E. (.1/icrocolpia) daudebardii acicularis (A. FERCSSAC 1823) 

Subclass PULMONA TA Ct;\"IER 1917 
Ordcr BASOMMATOPHORA A. SCHMIDT 1855 

Famil)' Physidat FITZI:\GI'R 1833 Physafimtinalis (LINNAELS 1758) 
Aplexa lnpnorum (LIN!'-iAELS 1758) 
Stagnicola palustri.1· (0. F. Ml"LLER 1774) 

Family Lymnaeidae RAFINESQljE 1815 Radix !abia/a (ROSSMASSLER 1835) 
Gal ba truncatula (0. F. MULL.ER 1774) 

··amih· Planorbidae RAFI!'-iESQCE 1815 Planorbis planorbis (LI)'<'\AH'S 1758) 

Esperiana (Microco/pia) daudebardii acicu/aris (A. FERUSSAC 1823) is a common species of streams forming 
large populations together with Esperiana esperi (A. FERUSSAC 1829). Their dimensions range between 15 and 20 mm 
high, 5 and 8 mm wide, a conic shell and oval aperture. 

Aplexa hypnorum (L1NNAEUS 1758) is senestre, displaying a fusifonn-elongated, transparent, brown-yellowish, 
shiny shell of9-13 mm. It prefers streams, living in numerous populations, but it can be also found in springs and pools. 

Stagnicola palustris (0. F. MUI.LER 1774), even if it is characteristic to slow waters, it is quite frequent in 
streams and springs in the plain area, as it is the case of the studied ecosystems. lts dimensions range between 20 and 30 
mm high and 1 O and 15 mm wide. 

Radix /ahiata (RoSSMASSLER 1835), a small gastropod, (h = 20-21 mm, w = 12 mm) has an oval, yellow­
reddish and resistant shell. It prefers highly eutrophic lakes, but, sometimes, it can be found in rocky-bottom streams. 

Galba truncatu/a (0. F. Mui.I.ER 1774) is a typically reophile species identified in springs, small waters, 
swamps, holes, marshes directly on silt or rocks, often in numerous populations. It has a small, elongated-oval, reddish­
brown and thick aspect shell with a well-developed spire. 

Planorbis planorbis (L1NNAEUS 1758) is characterized by its discoidal shell (h = 3.5 mm, 1 = 15-17 mm). It 
lives in stagnant waters with silty bottom, as well as in the streams with rich vegetation; it is often found in lacustrine 
ecosystems rrom Romania {C!OBOIU, 2002; GROSSU, 1986, 1987, 1993). 

Unio pictorum LINNAFlJS 1758 is a species rrequently met in the studied ecosystems. Even if it is not too 
numerous, it plays an important ro le in the coenotic bioeconomy of the area due to its high capacity of filtering the 
water (NEGREA et al., 2004). 
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CONCLUSIONS 

Through their geographical posttJOn, the springs and streams represent a very important segment in the 
assembly ofthe Preajba Valley hydrographical basin. The 40 springs are the characteristic element ofthe area as, within 
a limited geographical space ( 10-15 ha), they are the representative factor of Oltenia Plain. It is well-known that this 
area displays a dry climate and the presence of the springs and streams represents a characteristic feature of Oltenia 
Plain rrom the ecological viewpoint. 
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GASTROPODS DIVERSITY IN CONACU-NEGREŞTI V ALLEY 

AXINI Monica 

Abstract. Conacu- Negreşti Valley is located in the south-eastern part of Romani~ particularly in an area with excessive continental 
c limate. The va lley is characterized by a series of spec ific habitats, of which the most important are the dry steppe meadows, exposed 
limestone rocks and Conacu-N egreşt i Lake. The biodiversity of the valley is very interesting, characterized by a number of rare and 
endemic spec ies. specific to Dobrogea province. This paper presents the data concerning gastropod diversity identified in this area so 
far. The data represent the results of the research activities developed within the framework of a project from April 2003-August 
2005, a continuation of the project from 2009-20 1 O. 

Keywords: gastropod divers ity, bioelements, endemic spec ies, xerophilous species. 

Rezumat. Diversitatea gastropodelor din Valea Conacu-Negreşti. Valea Conacu-Negreşti este locali zată în sud-estul 
României , într-o zonă cu climat continental excesiv. Prezintă o serie de habitate specifice, mai importante fiind pajiştile stepice 
uscate, pereţii ca lcaroş i cu calcare la zi şi lacul cu ace l aşi nume, cu o biodiversitate extrem de interesantă, cu multe specii rare şi 

endemice caracteristice provinciei Dobrogea. Lucrarea prezintă datele privind diversitatea gastropode lor cunoscute până în prezent 
din această vale. Aceste date reprezintă rezultate le ce rcetăr ilor desfăşurate în cadrul proiectelor din perioada apri lie 2003-august 
2005, respectiv 2009-20 1 O. 

Cuvinte cheie: diversitatea gastropode lor, bioelemente, specii endemice, specii xerofi le. 

INTRODUCTION 

Conacu-Negreşt i Valley is located in the extreme south-eastem part of Romania, in the centre of Cobadin 
Plateau, subunit of Negru Vodă Plateau, South Dobrogea. Cobadin Plateau landscape consists of large and almost tlat 
intertluves. There start a series of shot1 va lleys discharging into the Danube River. 

The studied region has an old Proterozoic foundation , composed of crystalline and one sedimentary supra­
structure that is characterized by the existence of two types of Palaeozoic-Mesozoic and Neozoic fonnations (AxiNI, 
2006, 2009, 20 12; BREZEANU, 1997; COTEŢ, 1969). 

Here develops a temperate-continental climate, with hot, dry summers and cold winters with strong blizzards 
because ofthe movement of cold continental air rrom north-eastem and eastem parts Europe or the Arctic air. 

The landscape of the valley consists of gorges with limestone walls, with "limestones to day", Conacu­
Negt·eşti Lake being located within this area (BASARAB EANU, 1969; GÂŞTESCU & 8REIER, 1969; GODEANU, 2002), 
canyons, ravines, xerophyte steppe grasslands, grassy hills and bushes. 

Conacu-Negreşti Valley (Figs. 1, 2, 3), part of South Dobrogea, is di stinguished by spectacular landscape 
beauty and is characterized by rich and diverse assemblage, with many rare or endemic species specific to Dobrogea 
Province. lts significance also is derived rrom its geological, geomorphologic, and paleontological characteristics 
(AXINI, 20 12). 

Figure 1. Map of Europe (from Google Earth) emphasizing the position of Dobrogea and Conacu-Negreşti Valley in Europe. 
Figura 1. Harta Europei (după Google Earth) cu pozi tionarea Dobrogei şi a Văii Conacu-Negreşti în Europa. 
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MATERIAL AND METHODS 

During the projects carried out between 2004 and 201 O, different stations were established for field 
observations, identification of species and sampling both from the lake and the valley. 

Figure 2. Geographica l position ofConacu-Negreşti Valley in Dobrogea region (area circled in black) (image from Google Earth). 
Figura 2. Aşezarea geografică a Văii Conacu- Negreşti în regiunea Dobrogea (suprafaţa marcată cu negru) 

(imagine după Google Earth). 

Figure 3. Conacu-Negreşti Valley (from Google Earth). 
Figura 3. Valea Conacu-Negreşti (după Google Earth). 

1 O stations were established at different points in the lake, taken differently depending on the nature of the 
substrate, lake depth and the existence of marsh, aquatic and tloating vegetation. From these stations, samples were 
collected monthly. Ali samples were taken from the shore area ofthe lake. 

Samples were collected by dredging on the distance of two meters. Subsequently, they were stored in plastic 
containers with lids - in formalin. They were then examined in the Laboratory of Jnvertebrate Zoology, Faculty of 
Natural and Agricultura) Sciences, Ovidius University, Constanţa. Each sample taken from the field was washed 
through a set of four sieves, each with different mesh. Species were detennined by means of lOR binocular magnifier 
and specimens of each species were counted. 
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For the terrestrial species, 12 stations were established depending on the type of the existing habitats in the 
valley: limestone walls with ''rocks to day", grassy hills, canyons, plateaus, ravines, debris walls, limestone walls with 
fossil mollusks. For species identitication, it was widely used tield observations and photographs taken monthly by the 
team, during the tield trips. 

The nomenclature of taxa and data processing is according to data from literature as well as to national and 
international legislation. 

RESULTS ANO DISCUSSIONS 

Conacu-Negreşti Valley hosts many species of invertebrates, of which, so far, we ha ve identitied a total of 1 O 1 
terrestrial and aquatic species, belonging of 17 orders and 57 families (AXINI, 2006, 2009). Of these, gastropods are 
second after the insects that hold the highest numerica! proportion. 

Of the gastropods identitied thus far, the 22 species include both terrestrial and aquatic taxa among which 9 
families grouped in 3 orders (AXINI, 20 12; GROSSU, 1986, 1987; MOLLER, 2002; NEG REA, 2002) (Table 1 ). 

Within the lake basin (43°59'15.94"N, 28°09'24.52"E), benthic invertebrate fauna found in 2004-2005, is 
dominated by species of gastropods (Pianorbarius corneus, Esperiana esperi, E. acicularis, Valva/a piscinalis, Physa 
acut a), followed by Diptera and Heteroptera, of insects (GOMOIU & SKOLKA, 2001 ). 

Gastropod populations occupy an important place in the lake biocoenoses structure, by the specific and 
numerica! diversity and biomass (CHIRIAC & UDRI:SCU, 1965; C!OBOIU, 1998, 2002). They are the tirst organisms to be 
investigated when examining stagnant water. They indicate the oxygen content of the water of these basins. Their 
occurrence in surface water shows low levels of oxygen in water. 

The presence of gastropod Planorbarius corneus with 464 specimens (indicator species for mesotrophic­
eutrophic waters) shows that there is not a pronounced disturbance of the lake (ŢIGĂNUŞ & SAMARGIU, 2003). The 
presence of this species indicates the existence of high levels of calcium ions in lake water. 

The Danubian and Pontic species of gastropods (Esperiana esperi, E. acicularis) shows that the valley is a 
former branch of the Danube River. This is demonstrated by geology and geography data, as well as by our tield 
observations (the form ofthe canyons in the south- west ofthe valley). They are Pontian-Southeast European relicts. 

Table 1. The taxonomie analysis of identilied gastropod species. 
Tabel 1. Analiza taxonomică a specii lor de gastropode identificate. 

Order l'am il)· Sper ies 

Thiaridac 
Esperiana esperi (FERL"SSAC 1823) 

Esperiana acicularis ( FERl'SSAC 1829) 

!\tesogastropoda Valvatidae l"ah·ata piscinalis (0. F. Mi'LLER 1774) 

Bithynidae 
Bithynia leachi (SCHEPPARD 1823) 

Bithynia ten/acu/ata ( Ll'-i>.:AEUS 1758) 

Physidac 
Physaacllla(DRAPARNAUD 1805) 

Physafontina/is (Ll>.::\AEUS 1758) 

Planorbiidac 
Planorbarius corneus (LlNNAEUS 1758) 

Basomatophora 
Cyrau/us a/bus (0. F. MCLl.ER 1774) 

Radix ovata (DRAPARNAUD 1805) 

Lymncidae 
Radixperegra(O. F. MOLLER 1774) 

Gal ba truncatula (0. F. Ml'Ll.ER 1774) 

Stagnicola palustris (0. F. Mi'LLER 1774) 

Chondrula tridens (0. F. Mi'LLER 1774) 

Enidac Zebrina detrita (syn. lle/ix detrita) (MOLLER 1774) 

Zebrina varnensis (L. PFEIFFER 1847) 

//elice/la obvia dobroudschae (CLESSIN 1886) 

Stylomatophora 
Hclicidac 

Cepaea l'indobonensis (A. FERUSSAC 1821) 

lle/ix pomalia (LlNNAEUS 1758) 

Helix lucorum (0. F. MOLLER 1774) 

Limacidae 
Limax cinereo-niger (WOLF 1803) 

Limaxflavus (LlNNAEUS 1758) 

On limestone slopes with "rocks to day", on plateaus, hills and canyons in the south-west of the valley 
(43°5T58.97"N, 28°10"14.88"E) is worth mentioning many individuals of the gastropods Cepaea vindobonensis 
(44°00'20.83"N, 28°08'32.99"E) (common snail in the whole Dobrogea, widespread in our country) and Helicella 
obvia dobroudschae ( 43°59'44.28' 'N, 28°1 o· 25.59'. E) (xerophilous species, endemic to Dobrogea). 
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Chondrula lridens, Zehrina delrila (syn. Helix delrila), and Z. varnensis are found on the limestone walls with 
"rocks to day", in less numerous specimens. 

The presence oftwo species- Zehrina delrila, large snail, and Chondrula lridens (44°00'20.83"N, 28°08'32.99"E) 
(relatively common species in the foliage of oak forests) previously confirmed the existence ofpubescent oak forest (Quercus 
puhescenl); however, it is no longer found in Conacu-Negreşti Yalley today. These are xerophilous species belonging to the 
genera ofWest Asian origin. 

Zehrina varnensis (43°59'44.28"N, 28°10'25.59"E) is a xerophilous species, highly resistant to drought, 
found on sunny slopes covered with herbaceous vegetation, in sandy areas (SKOI.KA, 2008; SKOI.KA el al., 2005). This 
species is a regional endemism spread of the Black Sea coast of Romania and Bulgaria. This demonstrates once aga in 
that the valley is a fonner branch ofthe Danube River connecting it and the Black Sea. 

The analysis of the geographical elements of gastropods from Conacu-Negreşti Yalley (ZOI.TAN el al., 2004; 
HUBENOV, 2007; ANIMAI.BASE, 20 Il) shows that the North Mediterranean-Turanian elements dominate with 3 species, 
followed by West Palearctic, Caspian Relict, Pontian-Southeast European, Holarctic, Holopalearctic, West and Central 
Eurosiberian and European elements, each with 2 species (Table 2). 

Table 2. The zoogeographical elements. ecological data and conservat ion status of gastropods from Conacu-Negreşti Valley. 
Tabel 2. Elementele zoogeogralice. informaţii ecologice şi statutul de conservare al gastropodelor din Valea Conacu-Negreşti. 

Species Zoogeoelements Ecologica! data/consen·ation sta tus 
Bithynia leachi WP 1.. PO. RH. SW. fl 
Bilhynia tentaculata WP L. B. 1'0. SW. PH. NE. o-fl 
Cepaea vindobonensis l'M T.Xl'H 
Chondrula tridens ET. NMT T.Xl'II-ME 
Esperiana acicularis RC. l'SEE L. CR. RH. l'O. LI 
Esperiana esperi RC. PSEE L, CR. PO. LI, DD 
Gal ba truncatula 11 L, EU, PE. l'H. o-fl 
Gyraulus albus WCES L. B-8%o. PO, RH. SW. PH. R, N 
Helicel/a obvia dobroudschae ED T.XPII 
Helix lucorum NMT T. ME-HG 
flelix pomalia E T. Xl'II-ME. EU. E. ESC. BC-3. HD-V 
Limax cinereo-niger E T. ME 
Limax jlavu.1· RP. P. NM T,ME, N 
Physa acu/a NMT, SET L, EU, PC. TX, NE. u-~ 
Physajontinalis TP L. l'H, R, N, u-fl 
Planorbarius corneus WCES L. B-8o/oo. SW, PO. NE, u-fl 
Radix ava/a liP L, B-2,5%o, SW 
Radix peregra liP L.. EU. PH. PE 
Stagnico/a pa/ustris H L, EU, Pll PC 
r 'alva/a piscinalis WCP L, RH. PO, SW, PH, NE. ~ 
Zebrina detrila CSEAN T, Xl'H. CA, E 
Zebrina varnensis ER T, XPII, CA, W 

Abbrel'iation used: 
Zoogeoelements: CESEAN-Central and South European-Anatolian. E-Europcan, ED-Dobrogean Endemic, ER-Regional Endemic, ET-European­
Turanian, 11-Holarctic, HP-Holopalearctic, NM-North Mcditerranean. NMT-North Mediterranean-Turanian, ML-Meditcrranean-Lusitanian. P­
Pontian, PM-Ponto-Mediterranean, l'SEE-Pontian-Southeast European, RC-Caspian Rclict, RP-Preglacial Rclict, SET-South Europcan-Turanian, TP­
Transpalaearclic. WCES-West and Central Eurosiberian, WC!'-West and Centrall'alearctic, Wl'-West-Palearctic. 
Ecologica! data, conservat ion status (Cm·:-.:cll. DIRECTIVI'. 1992: lt:c:o.:. 201 1 ): B-brackish. B-%o-limiting freshwater lcvel for marine and salinity 
level for thc freshwater l(Jrm, BC. 3-Bern Convention, CA-calciphilous, CR-crenobiont, DO-data deficient (IUCN), !-:-European importance, ESC-the 
Red l.isl of Threatened Animals and l'lants in Europe. EU-eurybiont, HD, V-Habitats Directive, HG-hygrophilous. L-freshwater, 1.1-lithophilous. 
ME-mesophilous, NE-not-evaluated, PE-pelophilous, l'H-phytophilous. PO-pomatophilous. R-rare, RH-rhithrophilous, SC-stenoepibathic, SW­
stagnant water, T-terrestrial, TX-trogloxene, Xl'H-xerophilous. W-world importancc. u-~ - u-~-mesosaprobic, ~ - ~-mesosaprobic. o-~ - o-~­

mesosaprobic. 

Across the valley, fossil marine species are present (Maclra sp.) (in the rocks from the lake, the canyons and 
ravines, on limestone walls and coasts with "limestone rocks to day", Sarmatian) and unidentified species so far. 

CONCLUSIONS 

Data presented in this work were compiled from field and laboratory studies conducted in 2003 - 201 O. This 
research is part of a program developed by the Monachus Group for Research and Environmental Education in 
Constanta in partnership with the Faculty of Natural and Agricultura( Sciences, Ovidius University in Constanta, 
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Romania; it aimed at identifying the biodiversity ofConacu-Negreşti Valley, the biology and ecology ofwhich have not 
been well-known until 2003. 

A total of 22 species of gastropods was identified in this time. Of these Mollusca, two are endemic, seven are 
relicts, and two are rare. One species (Helix pomatia) is of European importance and included on the Habitats Directive 
and Bem Convention lists. 

At present, the valley does not have designated conservation status. Human impacts on different aspects may 
contribute to future declines and even disappearance of some gastropods species in Conacu-Negreşti Valley, many 
species important to science and human well-being, some ofwhich have not been described yet. 
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RELATIONSHIP OF SAZANI AND IONIAN ZONES 
BASED ON BIOSTRATIGRAPHICAL DAT A AND TECTONIC F ACTS 

PRIFTI Irakli, UŢ Ă Andreea 

Abstract. Karaburun-Sazan-Zvcmcc region is a part of a tectonic arca with vcry intensive activity due to the collision oftwo tectonic 
zones. lonian and Apulia (Sazani). New gcological data obtained in seismic exploration and wcll drilling in the Albanian ol'l'shore arc 
giving a much betler explanation about the rclationships between Sazani and lonian zones. Thc idcntilied micropaleontologic 
associations rrom studied areas indicate deposits rrom Middlc Eocene-Upper Eocene to Lower Oligoccne-llppcr Oligocene and in 
this papcr a special atlention is accorded to Oligocene carbonate section belonging to Sazani Zone. The Sazani Zone is rcpresented 
by two tectonic blocks \\ith dil'li:rent oricntations: a northern block dipping to cast and a southcm block dipping towards the \\CSt 
''here thc Oligoccne carbonate dcposits arc emerging. 

Keywords: Microfacies. Sazani Zone. Apulia Platlorm. transversal rault. monocline. structures. biostratigraphical data. 

Rezumat. Relaţia dintre zonele Sazani şi Ionică pe baza datelor biostratigrafice şi a dovezilor tectonice. Karaburun­
Sazan-Zvcrncc este o regiune caracterizată de o activitate tectonică l(Jarte intensă ca urmare a coliziunii a două zone structurale. 
Ionică şi Apulia (Sazani). Date gcologicc noi ob\inute în explorare seismică şi de loraj în largul coastclor albaneze oferă o mult mai 
bună explica\ie cu privire la rela\iile existente între zonele structurale Sazani şi Ionică. Asocialiile micropaleontologice identificate 
depozitelc carbonatice din zonele studiate indică depozite de varstă Eocen mediu-Eocen superior Eoccn şi Oligocen inferior­
Oiigocen superior. În această lucrare. o aten1ic specială este acordată depozitelor carbonaticc oligocene aparţinând zonei Sazani. 
Această zonă este reprezentată de două blocuri tectonice. cu orientări diferite. un bloc nordic scufundat spre est şi unul sudic­
scufundat spre vest. unde depozite le de carbonatice oligocene au fost emerse. 

Cuvinte cheie: microfacics. zona Sazani. platlorma A pul ia. falie transversalii. monoclin. structuri. date biostratigralicc. 

INTRODUCTION 

Sazani Zone is the westernmost geological zone in Albania and extends parallel to the Preapulian or Paxos 
Zone of Hellenides (Greece) and at east to Apulian Platform (Italy) and is fonned by two main structures: the anticlinal 
structure of Sazani-Karaburni and the monocline of Ma li e Kanali (Kanali Mountain). A general feature of Sazani Zone 
is the predominance of an oppressive and intense overthrust tectonics in transversal direction from east to west and a 
total dipping of ali structural li nes toward the northeast. The lonian Zone is an adjacent zone, occupying a large part in 
Albania, exceeding other externa! zones in the area and is characterized by a series of anticlines and synclines belt 
parallel and sub-parallel through ahnost the entire length ofthe zone in a sub-meridional position. 

The relationship between Sazani and lonian zones has been subject of many geological, geophysical and 
paleontological studies focusing on identifying the unconformities in carbonate deposits. 

lssues that need clarification are: setting the unconformity of Burdigalian sediments on the Late Cretaceous 
carbonate sediments (Sazani-1 /s, Zverneci-3, Falcon-1, A4-l X well); the placement of Serravalian deposits on those of 
the Late Cretaceous (A4-2X well); the placement of Messinian deposits on those of Burdigalian (A4-I X well); the 
placement of Tortonian deposits on those Burdigalan (Falcon-1 well); the placement of Pliocene deposits with 
unconfonnity in almost allland-sea region (MEZI NI el al., 2001 ). 

These facts are closely related to the tectonic development of the region and show that this development has 
been the effect of gradual and sudden impulses that led to the phenomena described above and to the relationship 
between Sazani Zone and lonian Zone. AII tectonics phases have controlled the sediment distribution in the basin. 
During the cycle of sedimentation, in Sazani Zone, the transgression phase begins with the Oligocene deposits 
represented by thick-bedding massive brecciated limestones and becomes more intense in Burdigalian, which is 
represented by interbeddings of marly and terrigenous deposits. These deposits are present almost anywhere in the area 
of the platform slope and lie discordantly on the carbonate deposits. During the Late Miocene, the regressive phase is 
marked by the end of sedimentat ion of the evaporate fonnation. Then, the Pliocene transgression phase covers the entire 
northern part ofthe region. 

Geological setting of Sazani Zone 
In the framework of the Externa! Albanides, the Sazani Zone outcrops in southwestern part and includes 

Sazani lsland, Karaburuni Peninsula and Kanali Mountain (Mali Kanalit). This zone refers to two monoclines separated 
from each other by a longitudinal fault (F11.1 & XIIAFA, 1982). 

The principal extension of this zone in the Albanian (lonian and Adriatic) offshore is completely covered by 
molassic Miocene-Piiocene deposits. This zone represents an eastern continuation of the Apulia platform (part of the 
Adriatic plate). 

The different geological studies regarding the Sazani Zone have demonstrated the existence of a typical neritic 
platform at least sin ce Late Triassic until Oligocene (BRAHIMI el al., 1992; SorA el al., 1980). 
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Surface geological observations show that the Burdigalian deposits (Giohigerinoides hisphaericus Zone) lays 
transgressively over the Karaburuni carbonate ("Rreza" Channel, "Shen Jani" Bay, and "'Sazani'' !stand, Fig. 1) deposits. 
This phenomenon shows an older folding phase of Apulia Zone and also the later folding phase of <;ika belt anticline 
(Westem part oflonian Zone). 

In surface, the Sazani eastern border serves as overthrusting tectonic contact with the lonian zone, which is 
very evident in Dukati ''Qafa e Llogarase" region up to Palasa (Fig. 1) (XHOMO el al., 2002). 

Eastward, it dips under the lonian Sea and extends up to the north of Corfu, where it is deviated nearly 25-35 
km westward. This deviation probably has been caused by the rifting phase through a transversal fault, putting in front 
of each other completely different fac ies. 

The two structures, which are well distinguished on land mainly, consist of Early Cretaceous-Late Cretaceous 
carbonate deposits and very rare Paleogene ones. In the Sazani-Karabumi, the eastem tlanks weakly dip at 20-40 
degrees and are overridden on the Apulian platform, while the tlank of Mali Kanalit monocline dips at angles between 
30 to 50 degrees. 

The passage of these deposits from the east to the west dipping is done through a transversal passing sinistrat 
sideways displacement with a north-northwest to east-southeast strike developed. 

Stratigraphy 
The stratigraphy of this zone was treated in different studies and papers. The principal aim of this study is to 

present new data on the stratigraphy of Paleogene and especially Oligocene deposits. The geological and 
micropaleontological data are very representative in the regions where these deposits are fair cropping out (BRAIIIMI el 
al., 1992). 

Based on the mapping data of these zones, it is noticed that the extension of the Paleogene deposits is along the 
westem slope of Kanali Mountain up to Arusha Bay, at Gjuza Cape and Rreza Channel. It is important to specify that 
the Paleogene section in ali mentioned above regions is incomplete. According to the stratigraphical data (BRAHIMI & 
SADUSHI, 1993), the oldest Paleogene deposits outcropping there belong to Middle Eocene, which is successively 
followed by the Upper Oligocene deposits (SOT A el al., 1980). 

Our aim consists in clearing up the time of the arrival of detritic sedimentation in Sazani Zone. The outcrop of 
Gjuheza Cape, situated in the northeastem extreme edge of Karaburuni Peninsula (Fig. 1 ), is the single outcrop where 
the oldest terrigenous can be observed (Plate IV, Photo 17). 

Middle Eocene-Upper Eocene 
The Middle-Upper Eocene deposits are laying unconfonnably on the Maastrichtian deposits (Fig. 1 ). At the 

base ofthese deposits, a conglo-breccia layer of about 2-3 m thick is present. It is constituted of angular and sub angular 
pebbles and boulders with different sizes reaching about 5-6 cm up to 0.5 m. In some cases, the boulders reach the size 
of0.5.;.2 m and are not ali rounded. There are blocks deposited in place. In many outcrops, the Eocene carbonate section 
seems to be as a very rough breccious mass, mainly represented by micritic limestones, dolomitic limestones and rarely 
by bioclastic limestones. 

Generally, the section consists ofthick-bedded wackestones and mudstones. The rock fragments are about of 1 
mm in size and only in some cases, there are bigger blocks, retlecting in this way a great irregularity during the 
depositional time. The most frequent fauna present in these deposits is represented by Discocyclina nummulilica 
GUMBEL, Chapmanina gassinensis SILVFSTRI, Melohesioidea, Alveolina(usi(ormis SOWERBY, Nummuliles sp. Besides 
them, corals are reported as well. The thickness of deposits reaches up to 130-170 cm. 

Oligocene 
The Oligocene is represented by Lower Oligocene-Upper Oligocene deposits exposed in '"Rreza e Kanalit" and 

in some restricted areas in "'Gjuhza Cape'' region. 
Lower Oligocene 
The Lower Oligocene deposits are present only in the southemmost extreme of Karaburuni monocline (Rreza e 

Kanalit) and are exposed in a tectonic block in contact with the Upper Cretaceous deposits (Fig. 1 ). They are cavemous 
rocks without any stratification, represented by limestones of beige colour of wackstone type. The limestone fragments 
show different composition and sizes up to 2-3cm. The microfaunal assemblage refers to Lepidocyclina 
(Nephrolepidina sp.), Lepidocyclina (Eulepidina sp.), Spiroclypeus sp., Amphislegina sp., Auslrolrillina sp., 
Microcodium elegans GLUECK and Suhlerraniphyllum lhomasi ELLIOT, confirming Lower Oligocene age (Plate 1, 
Photos 3-6. Plate Il, Photos 7-12. Plate III, Photo 13). 

Upper Oligocene 
These deposits are present on restricted area only at Gjuza Cape and are lying unconformably on the Middle­

Upper Eocene deposits where an evident angular unconfonnity is also visible. 
The base of Upper Oligocene deposits is characterized by a conglo-breccious layer of 0.5-1.0 m thick. The 

constituent clasts are semi-rounded and cemented by a marly-carbonate mass of grey-yellow colour. Toward the top, the 
section becomes more clayey and is interbedding with some breccious limestone layers, whose thickness increases 
gradually upward (Plate IV, Photos 18, 19, 20). In ali the previous works, these deposits had been considered to be 
Aquitanian (SOTA 1980). The micropaleontological analyses (microfauna and especially calcareous nannofossils) 
performed recently in the terrigenous section samples and cementing material of the lowermost bed, show the presence 
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of Globigerina gr. ciperoensis, G. trilocularis, G. venezueliana, Globorolalia kugleri B OLLI, Globorotalia 
pseudokugleri Blow, G. opima nana, Globigerinoides sp., Miogyps inoides sp., Sphenolithus ciperoensis BRAMLETTE & 
WILCOXON , S. conicus, S. mor(formis, C. eopelagicus, H. euphratis, T carinatus, P.hermosus, P. oval, E. fenestrata , 
etc. , confirming the Late Oligocene. 

The other part of the following terrigenous section consists of micritic limestones and conglo-breccias layers 
belong ing to the Chattian-Aquitanian up to Burdigalian (Globigerinoides trilobus subzone, Plate III , Photos 14, 15 , 16). 
The presence of Globigerinoides trilobus in the upper part of the terrigenous section should be carefully interpreted due 
to the presence of some Quaternary deposits above. 
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Figure 1. Geological map ofKaraburuni-VIora region (based on geological map of Albania, 1 :200.000). 
Figura 1. Harta geo log i că a regiunii Karaburuni-VIora (după Harta geo logică a Albaniei, 1 :200.000). 
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Based on the geological and micropaleontological data it is fully confirmed that the terrigenous cycle in the 
Sazani Zone begun with the Upper Oligocene subduction. The same situation was also evidenced even in a long 
distance from Sazani Zone, in northwest (MEZI NI et al. , 2001 ). These results show that this zone should be included in a 
transitory zone in comparison with the Apulia platform or Paxos Zone, where the carbonate deposits are considered to 
be of Aquitanian or Burdigalian age. 

w Sazani zone j 
M 
.1. 

loni•m zone 

Adriatic Sea VJ.ora Gulf Narta lagoon 

Figure 2. Geological section ··A'·, between Sazani- 1 and Zverneci-3 we lls (Geo logical map of Albania. 1 :200.000). 
Figura 2. Profil geologic între Sazani 1 şi Zverneci 3 (Harta geologică a Albanie i, 1 :200.000). 
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Ioman Sea . 
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Figure 3. Geological section " B'" on southern part of V Iora Gulf (Geological map of Albania 1 :200.000). 
Figura 3. Profil geo logic al părtii sudice a go lfului V Iora (Harta geologică a Albaniei , 1 :200.000). 

Tectonic and basin geodynamic 
The Sazani Zone was underthrusted during the compressional phases taking place especially in Upper 

Cretaceous-Early Paleogene. This zone situated between the Apulia platfonn (represented by deposits of nearly 
horizontal dipping) and the orogene ofthe eastem zones underwent a fracturing ofthe deposits (Figs. 2 and 3). 

Karaburun-Sazan-Zvemec region is included in a tectonic area with a very intensive activity due to the 
collision oftwo tectonic zones: Jonian and Apulia (Sazani). The eastem part ofthe region (Vlora) belongs to the lonian 
zone while its westem edge is represented by Sazani (Apulia) tectonic zone. The lithofacies features and the tectonic 
style vary from one area to another or from east to west. In Vlora region limestones have been found covered by a thick 
Oligocene flysch (Pg3). In the Zvemeci-3well is confinned the transgressively placement of Burdigalian sediments (N 1 

b) on the eroded limestone of the Late Cretaceous. This fact indicates a different tectonic regime (between the two 
tectonic zones). The Sazani Zone has been emerged above the sea level and eroded, while the eastern part has been 
submerged below sea level and where the sedimentary rocks of Oligocene, Aquitanian and Burdiga lian have been 
settled. 

From Late Cretaceous to Burdigalian, the region had the appearance of a monocline, which retreated from the 
west to the east. Moving from east to west, this monocline was gradually covered by younger deposits from Oligocene 
(VIore), Aquitanian and Burdigalian. Taking into account these data, the region represents the area of platfonn-slope 
transition in the lonian zone (Fig. 4). 

The Karaburuni peninsula appears as a regional backthrust over the transition zone from the platform to slope-
bas in . 

South of Vlora, it is visible the development of a triangular zone, where the Dukati syncline (lonian zone) is 
entirely covered from the Karaburuni backthrust and Cika overthrust. This backthrust starts from Eastem side of the 
Sazani lsland and continues toward the South. 
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Figure 4. Geological section - the contact between Sazani and lonian zones (Geological map of Albania, 1 :200,000). 
Figura 4. Secţiune geologică- contactul dintre zonele Sazani şi Ionică (Harta geologică a Albaniei, 1 :200.000). 

The central part ofthe region from Dukati towards the north to Narta represents the deepest part ofthe syncline 
separating the transverse anticline of Vlora by raising the Karaburuni unit. The general feature of Sazani Zone is the 
predominance of a strong onlap in transversal direction from east to west and the total dipping of ali structural lines 
toward the northeast (FILI & XHAFA, 1982) 

The eastem part ofthe Sazani lsland and Karaburuni Peninsula (northem part, block 1) represents a monocline 
which dips to east, tectonically complicated with transverse and longitudinal shifts. 

ln ali transverse seismic profiles it is clearly shown the eastern side of Sazani dipping to 30°-35° degrees, 
which close to Zvemeci slowly becomes nearly horizontal or creates a sharped block. 

Based on the regional seismic li nes in the Albanian offshore it was outlined the orogenic front of the Externa! 
Albanides. In the Albanian onshore, this front continues between the Karaburuni and Kanali mountains and to southern 
part to Llogara, outcropping as a "pop up" structure. 

lf during the structural balancing Sazani lsland and Karaburuni peninsula were displaced toward SSW, after 
the displacement, these structures have fom1ed an anticlinal structure because the Kanali Mountain has western dipping 
( ~ 70° W), while Karaburuni Peninsula and Sazani lsland ha ve eastern dipping ( ~30° E), (M EZ I NI et al., 2001 ). 

The reservoir qualities of these rocks are adequate for the hydrocarbons. The problem consists in finding the 
stratigraphical type ofthe traps in these deposits, sealed by a certain sedimentary cover presence. 

CONCLUSIONS 

The deposits participating to the geological architecture of the region have been studied from data of complex 
geological studies where the main role is played by the micropaleontological studies. 

The oldest deposits are those of Late Triassic-Early Jurassic (T3-J 1 ), while the carbonate deposits are 
Oligocene. 

The micropaleontological studies show microfauna from Eocene, Upper Eocene-Lower Oligocene and Upper 
Oligocene. In Sazani Zone, the Zverneci-3 well drilled about 730m depth in limestones shows a sedimentary succession 
start ing from the Late Cretaceous (Cr2), Early Cretaceous (Crl) and stopping in the Upper Jurassic deposits (h 
Tithonian) this order being peculiar for drilling data. 

Tectonically, the Sazani Zone is represented by two tectonic blocks with different orientations: the northern 
block dips to east, while the southern one dips towards the west and where Oligocenene carbonate deposits are 
emerging. The relationship between these two blocks is tectonic. 
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PLATE 1 1 PLAN ŞA 1 

micritic cu Characeae ş i Discorbidae (X60), Cretac ic 
superior, blocul .. Mali Kanali C (original). 

Photo 3. Packstone with Amphistegina sp. and corals (X60), 
Lower Oligocene, ·'Reza e Kanali t'" block. 1 Foto 3. 

Packestone cu Amphistegina sp. ş i corali (X60). Oligocen 
inferior, blocul ··Reza e Kanalif' (original). 

Photo 5. Packstone with Victorie/la sp. and Lepidocyclina 
sp. (X20), Lower Oligocene, ·'Reza e Kanalit'' block. 1 

Foto 5. Packestone cu Victorie/la sp. and Lepidocyclina sp. 
(X20), O ligocen in fe rior, Bloc ul ·'Reza e Kanalit'' (orig inal). 

Photo 2. Packstone with Borelis sp. , Austrotrillina sp. And 
Miliolidae (X20), Upper Eocene-Lower O ligocene, "Reza e 

KanaliC block. 1 Foto 2. Packestone cu Borelis sp., 
Austrotrillina sp. and Mil iolidae (X20). Eocen superior­

Oiigocen inferior. blocul " Reza e Kanalit" (original) . 

Photo 4. Grainstone with Austrotrillina sp, Lepidocyclina sp. 
and Pseudocyclamina sphaeroidea (resedimented) (X60), 

Lower Oligocene, ··Reza e Kanali t" block. 1 Foto 4. Gresie cu 
Austrotrillina sp., Lepidocyclina sp. ş i Pseudocyclamina 

sphaeroidea (resedimentate) (X60). Oligocen inferior, blocul 
·'Reza e Kanalit" (original). 

Photo 6. Packstone with Phaerogypsina sp., Lepidocyclina sp. 
and Textul aridae (X20), Lower Oligocene, ·'Reza e Kanali t" 

block. 1 Foto 6. Packestone cu Phaerogypsina sp., 
Lepidocyclina sp. ş i Textularidae (X20),01igocen inferior, 

blocul "Reza e Kanalit" 
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PLATE Il 1 PLANŞA II 

Photo 7. Packstone with Peneroplidae (X20) Lower 
O ligocene, ·'Reza e Kanalit'' block. 1 Foto 7. Packstone cu 

Peneroplidae (X20) Oli gocen in fer ior, blocul ·'Reza e Kanali t" 
(orig inal). 

Photo 9. Packstone with Borelis sp., Melobesidae and 
Subteranyphy llum thomasi ELLIOT (X40), Lower O ligocene, 
·'Reza e Kanalit'' block. 1 Foto 9. Packstone cu Borelis sp., 
Melobesidae ş i Subteranyphyllum thomasi ELLIOT (X40), 

Oligocen in fer ior, blocul ·'Reza e Kanali t" (original). 

Photo 1 1. Packstone wi th Lepidocyclina sp. and Globigerina 
(X60), Lower Oligocene, " Reza e Kanali t' block . 1 Foto Il. 

Packstone cu Lepidocyclina sp. ş i Globigerina (X60). O ligocen 
in fe rior, blocul ·'Reza e Kana li t" (origina l). 
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Photo 8. Packstone with Amphistegina sp. and Lepidocyc/ina 
sp. (X40) Lower O ligocene, Gjuza Cape. 1 Foto 8. Packstone 

Amphistegina sp. ş i Lepidocyc/ina sp. (X40) Oligocen 
infe rior, Gjuza Cape (o rig inal). 

Photo 12. Packstone with Alveolina sp. (X40), Lower 
Oligocene, ·'Reza e Kanalit' block. 1 Foto 12. Packstone cu 

Alveolina sp. (X40), O ligocen inferior, blocul ·'Reza e Kanalit 
(orig inal). 
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PLATE III 1 PLANŞA III 

Photo 13. Bioclastic mudstone with Pararolalia sp., 
!-leleroslegina sp., Amphislegina sp. and Me lobesidae (X60) 
Lower O ligocene ·'Reza e Kanali t' ' block. 1 Foto 13. Calcar 

micritic bioc lastic cu Pararolalia sp .. Heleroslegina sp., 
Amphislegina sp. ş i Melobesidae (X60), O ligocen in fe rior, 

blocul " Reza e Kanalit" (orig inal). 

Photo 15. Grainstone with Globigerinoides lrilobus REuss, 
Globigerinoides (X40), Burdiga lian, Gjuza Cape. 1 Foto 15. 

Gresie cu Globigerinoides lrilobus REUSS. 
G/obigerinoides (X40), Burd iga lian, Gjuza Cape (orig inal). 
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Photo 14. Marls with Globigerinoides tri/obus REuss, 
G/obigerinoides sp. and G lobigerinidae (X60), Burdigalian, 

Llogara . / Foto 14. Mame cu Globigerinoides trilobus REUSS, 
Globigerinoides sp. ş i G lobigerinidae (60X), Burdiga lian, 

Llogara (orig inal). 

Photo 16. Sandstone with Elphidium sp. (X40), Burdigalian, 
Gj uza Cape. 1 Foto 16. Gresie cu Elphidium sp. (X40), 

Burdigalian. Gjuza Cape (orig ina l). 
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PLATE IV 1 PLANŞA IV 

Gjuhezac~e 

Calcare aparţinând Cretac icului inferior- Cretac ic superior­
Mali e Kanalit- partea vestică (original). 

Blodc 1 

Blodt n 

Photo 2 1. Lower Oligocene bioclastic mudstonepackestones 
to west of " Reza e Kanalit" block - toward the north . / 

Foto 21. Calcar micritic-packestone bioclastice Oligocen 
inferioare la vest de blocul ·'Reza e Kanalit'"- vedere spre nord 

(orig inal). 
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Photo 20. Lower Oligocene bioclastic mudstonepackestones 
eroded by the waves of lonian Sea. / Foto 20. Calcar micritic 
-packestone bioclastice Oligocen inferioare erodate de apele 

marii loniene (orig inal). 

Foto 22. Ca lcar micritic-packestone bioclastice Oligocen 
inferioare la vest de blocul ·'Reza e Kanalit" - vedere spre 

sud (o riginal). 
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MAASTRICHTIAN CONTINENTAL GASTROPODS 
FROM F ĂRCĂDEANA (RUSCA MONTANĂ BASIN, ROMANIA) 

V ASI LE Ştefan, CSIKI-SA V A Zoltan 

Abstract. The Maastrichtian dcposits arc widcspread in the Rusca Montană Basin. and yiclded palcolloristic. palynological and 
vertebrale asscmblagcs similar lo thosc of thc ncighbouring Hateg Basin. Although gastropods wcrc mcntioncd rrom this arca. thcy 
wcrc only notcd as co-occurrcnccs of palynomorphs or vcrtebratcs. This papcr dcscribcs thc freshwatcr and tcrrcstrial gaslropods 
rccovcrcd rrom thc gray-bluc mudstoncs of thc Fărcădcana site. Thc gastropod assemblagc includcs rcprcscntativcs of Lymnacidac. 
Planorbidac. Physidac. Bithyniidac and Cyclophoridac. again. ali taxa being common lo thosc previously mcntioncd rrom the cocval 
deposits of Hatcg Bas in. Thc ecologica) prelercnces of the dcscribed taxa suggcsl that thc dcposits containing them accumulated in a 
poorly-drained lloodplain or pond environmcnt. supporting previous conclusions bascd on sedimentology and composition of thc 
vertebrale asscmblagc. 

Keywords: Pulmonata. microgastropods. Late l'retaccous. 

Rezumat. Gastropode continentale maastrichtiene de la Fărcădeana (Bazinul Rusca Montană, România). Dcpozitclc 
maastrichticne au o răspândire largă în Bazinul Rusca Montană şi au furnizat asociaţii palcolloristicc. palinologicc şi de vertebrale 
similare celor din Bazinul Hatcg. situat în vecinătate. Deşi gastropodele au mai fost mentionate din această zonă. ele au fost doar notate 
ca ocurcntc alături de palinomorlc sau de vcttcbratc. Această lucrare descrie gastropodclc dulcicolc şi pc cele terestre recuperate din 
siltitelc cenuşiu-albăstrui ale sitului Fărcădcana. Asociatia de gastropode include reprezentanti ai familiilor Lymnacidae. Planorbidac. 
Physidac. Bithyniidac şi Cyclophoridac. toti taxonii fiind comuni cu cei mentionati anterior din depozitelc sincrone ale Bazinului llatcg. 
Prctcrintclc ecologicc ale taxonilor descrişi sugerează că dcpozitele care îi contin s-au acumulat într-un mediu de câmpie inundabilă slab 
drenată sau de baltă. sustinând concluziile bazate pc scdimcntologie şi pc compozitia asociatiei de vertebrale. 

Cuvinte cheie: Pulmonata. microgastropodc. l'rctacicultârziu. 

INTRODUCTION 

The Rusca Montană Bas in is an elongated intramountainous depression, located in the northwestem part of the 
Southem Carpathians, south of the Rusca Montană Massif and north of the Bistra Valley. It evolved as an active 
sedimentation area beginning with the Middle Jurassic, when marine sediments, today cropping out mostly in the westem 
part ofthe basin. accumulated until the Campanian, with a short continental episode during the Albian, when the area was 
emerged. allowing the accumulation of bauxites (DINCĂ, 1977; BucuR el al .. 1983). The overlying Maastrichtian strata 
make up the thickest and the widest spread lithostratigraphic units ofthe basin, and are represented by continental deposits, 
occurring under two different lithofacies: a coarse, unfossiliferous, stratigraphically lower unit, which crops out west ofthe 
Rusca Valley, and an upper unit consisting of detritic-volcaniclastic deposits that dominates the area east of the Rusca 
Valley (Fig. 1) (DINCA, 1977; GRIGORESCU, 1990, 1992). The age of the latter unit was estimated based on palynological 
data, the recognized palynomorphs belonging to the Pseudopapilopollis praesuhhercynicus zone (BALTE~. 1966; 
ANTON! seu et al .• 1983). The deposits of this unnamed upper unit yielded a diverse compressive flora, including 
monocots (severa! species of Pandanus, "Palmophyllum'' longirachis) and subtropical dicots (Ficus. Credneria, Platanus. 
Myrtophyllum. Lindera). as well as rare ferns (Asplenium, Gleichenia) (e. g. TuzsoN, 1913: G!VULESCU 1966, 1968; 
PETRESCU & Dli~A, 1985). associated with a few thin coal beds (see Du~A. 1987, for a review). The first Maastrichtian 
vertebrate remains in the region were reported by CoDREA el al. (2009) from red, fine-grained overbank deposits and gray 
channel sandstones cropping out in the eastem part of the basin, and include chelonians, crocodylians, sauropods. 
omithopods. theropods and multituberculates (for details see FUGI el al .. 2010: CODRFA el al., 2012). VASILE & CSIKI 
(20 Il) described a microvertebrate assemblage from the Fărcădeana site, in the area of Negoiu village, conta in ing anuran, 
albanerpetontid, crocodylian, lacertilian and theropod remains, as well as eggshell fragments. 

The first to note the existence of gastropods in the coal-bearing deposits from Rusca Montană was BALTF~ 
(1966). who recorded their presence, but without giving any taxonomical details. CODREA el al. (2009, 2012) also 
mentioned the occurrence of rare gastropods in the fine overbank deposits, alongside the vertebrate remains. More 
in formation is given by VASILE & CSIKI (20 Il), documenting the presence of freshwater and terrestrial gastropods 
including lymnaeids, helicids, planorbids and cyclophorids, but without describing the figured material. Part of that 
material, as well as other specimens, collected in 201 O and 20 Il, is described in more detail in this paper. 

MATERIAL ANO METHODS 

Severa! red- or grey-coloured mudstone beds were sampled from the slopes of Fărcădeana Brook. a tributary of 
Negoiu Creek, in search of Maastrichtian microvertebrate remains. One of the red mudstone layers only yielded a few 
gastropod opercula, so it was not sampled any further. Most of the specimens come from the same 2 m thick layer of 
gray-blue mudstone that produced the fossil microvertebrate remains and fruits described by VASILE & CSIKI (20 Il). 
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The gastropod specimens, including fossilized shells, inner moulds, and isolated opercula, were obtained by 
screen-washing about 500 kilograms of sediment, using 0.71 mm and 2 mm mesh size sieves. The fossil material was 
sorted rrom the remaining sediment under a Zeiss-Stemi binocular microscope. 

The images used in this paper were taken using a Hitachi S-2600N scanning electron microscope belonging to 
the Hungarian Natural Sciences Museum in Budapest. 

Given the small size of the specimens, the numerica! parameters were measured on the pictures, using the 
lmageJ 1.45s software. Each parameter was measured on ali the available specimens, the description of the material 
including the range ofthe parameters, followed in brackets by the arithmetic mean ofthe measurements . 

The classiJication and nomenclature follows that of BOUCHET & ROCROI (2005). 

Figure 1. Simplified geological map ofthe Rusca Montană Basin . 1. Metamorphic units; 2. Pre-Maastrichtian Mesozoic sedimentary 
deposits; 3. Maastrichtian continenta l deposits; 4. Volcanic intrusions; 5. Neogene and Quaternary deposits. Limits of units based on 

STRUTINSKI el al. ( 1983). 1 Figura 1. Harta geologică simplificată a Bazin ului Rusca Montană. 1. Unităţi metamorfice; 2. Depozite 
sedimentare mezozoice pre-maastrichtiene; 3. Depozite continentale maastrichtiene; 4. Intruziuni vulcanice: 5. Depozite neogene şi 

cuaternare. Limitele dintTe unităţi sunt bazate pe cele indicate de STRUTINSKI el al. (1983). 

Material: 1 specimen. 

RESUL TS AND DISCUSSIONS 

Informal group Pulmonata CUVIER 1817 
Clade Hygrophila FERUSSAC 1822 

Superfamily Lymnaeoidea RAFIN ESQUE 1815 
Family Lymnaeidae RAFI NESQUE 1815 

Lymnaeidae indet. (Fig. 2a) 

Measurements: shell height (estimated): 1.59 mm ; maximum width: 0.998 mm; apical angle: 50°. 
Description: Ovate-oblong sinistra! shell made of 2.5 rapidly increasing rounded-convex whorls . The apex is 

rounded. Short spire and intlated last whorl , slightly larger than half of the shell. The suture line is moderately deep, 
inclin ing to 18-20° rrom horizontal. Faint growth lines can be seen in some of the specimens. The aperture area is not 
preserved, therefore its shape and size could not be estimated. These morphological features are most similar to those 
reported for the genus Lymnaea, with the notable difference that most extant species of this genus ha ve a dextral shell. 
BAKER ( 1911) notes, however, that even among the extant American species of Lymnaea, there are some that ha ve a 
dextral shell. Given these information, it is not impossible for the material described above to belong to a sinistral­
shelled species ofthe genus Lymnaea. 

Paleogeographical distribution : Lymnaea is known rrom the Lower Cretaceous of North America (BAKER, 
1911 ; YEN, 1951 ), the Albian-Aptian of China (PAN & ZHU, 2007) and the Maastrichtian of France (OPPENH EIM, 1895 ; 
FABRE-TAXY, 1969). In Romania, the genus was mentioned rrom the Maastrichtian continental deposits ofthe Densuş­
Ciula Formation, being represented by two species, L. dilata/a and L. maastrichta, the latter announced as new species 
(PANĂ el al., 2002), but not yet formally described. 

Ecology: Recent lymnaeids inhabit diverse plant-rich water bodies, rrom transient water pools and oligotrophic 
swamps, to large lakes or shallow streams, preferring stagnant waters, where they can be found tloating at the surface, 
or in the near-shore area, many times just out of the water (BOWDICH, 1822; ZITTEL, 1887; GROSS U, 1955). Although 
the lymneids are usually vegetarian, consuming stems of water plant, algae or vegetal detritus, they can switch to a 
camivorous and detrivorous diet based on the available food resources, thus feeding on small fish , newts, animal 
carcasses, insect larvae, other gastropods, or even their own eggs (BAKER, 191 1 ). Recent lymnaeids are the major prey 
item for some fish , bird or insect species (BAKER, 1911 ). 
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Material: 3 specimens. 

Superfamily Planorboidea RAFINESQl!E 1815 
Family Planorbidae RAFINI:SQlJE 1815 
Genus ?Gyrau/us CHARPENTIER 1837 

?Gyraulus sp. (Fig. 2b) 

Measurements: maximum diameter: 2.097-2.958 (2.518) mm. 

ISSN 1454-6914 

Description: Plan-spiral dextral shell with 4.5 whorls and sunken spire. Upper side of shell moderately concave 
and lower side slightly concave. Suture impressed. Surface not omamented and periphery not carinated. Ali specimens 
are damaged, missing the aperture. The size of the spire whorls is increasing gradually, to the contrast with the 
considerable size in crease present at the level of the last whorl, a distinctive character of Gyraulus ( e.g. MUER-BROOK, 
1983 ). However, sin ce none of the specimens is complete, lacking the aperture and even fragments from the periphery 
of the body whorl, the assignment of these specimens to Gyraulus is only tentative, a similar morphology occurring in 
other genera, such as Bathyomphalus or Anisus. Based on similar material, PANA et al. (2002) announced a new taxon, 
Palaeoanisis septemgiratus, which was not subsequently fonnally described. 

Paleogeographical distribution: Gyraulus was reported from the Lower Cretaceous of Gennany (HUCKRLIDE, 
1967), China (Y ANG el al., 1979: PAN & ZHl!, 2007) and Japan (ISA.II, 201 0), as well as from the Lower? Cretaceous of 
the United States (YEN, 1951) and the Upper Cretaceous of Mexico (PERRILLIAT el al., 2008), becoming a common 
occurrence in the Miocene basins of Westem Europe and Central Paratethys (e.g. WrNz, 1923, 1942; HI:RzHAUSFR & 
KoWALKE, 2002: BINDER, 2004; Buu(' & JuRI~m:·-POLSAK, 2009). Recent representatives of the genus are among the 
most widespread planorbids in the world, occurring in Europe, Asia, Africa, Australia and Tasmania, respectively North 
America (BAKI'R, 1945; MI:IER-8ROOK, 1983). 

Planorbidae indet. (Fig. 2c) 
Material: 5 specimens ( 1 shell and 4 inner moulds). 
Measurements: maximum diameter: 2.187-3.083 (2.67) mm; shell height: 1.2 mm: 
Description: Dextral discoidal shell with 2.5 whorls. Upper side convex because of the slightly raised spire. 

Lower side convex. Whorls gradually increasing in size from the protoconch to the last whorl, one of the important 
features in which this taxon differs from Gyraulus. The aperture is oval, wider than high. A conspicuous peripheral 
carina can be seen in the only specimen where the shell is preserved, but this is not visible on the inner moulds. 

Paleogeographical distribution: Among the planorbids, the genus Planorhis was reported e. g. from the Upper 
Cretaceous of southem France (ZITTI'L, 1887; OPPENHEIM, 1895). In the Cretaceous of Romania P. planorhi.1· 
(LINNAEl!S, 1758) was mentioned from the Haţeg Basin (PANĂ et al., 2002). 

Ecology: Recent planorbids live near the shores of slow-flowing or stagnant waters, and are rarely found in 
waters exceeding two meters in depth (BAKER, 1945: GRossu, 1955). Some small-sized planorbids, such as Gyraulus, 
are abundant in small pools, which sometimes dry out completely. Planorbids prefer vegetal food, while also ingesting 
small grains of sand, useful in the mechanical digestion ofthe food (BAKER, 1945). Planorbids are a source of food for 
many animals that live or feed in water-logged areas, like freshwater fish, water birds, turtles, frogs, newts, leeches, 
odonate nymphs or crayfish (BAKER. 1945). 

Material: 1 specimen. 

Family Physidae FITZINGER 1833 
Genus Physa DRAPARNAlJD 1801 

cf. Physa sp. (Fig. 2d) 

Measurements: shell height: 1.63 mm; maximum width: 1.28 mm; spire height: 0.6 mm; height of last whorl: 
1.03; apical angle 70.5°. 

Description: Oval-shaped sinistra! shell with three rounded, slightly convex whorls, separated by deep sutures, 
rapidly increasing in size. The conical spire is short and it has a rounded-obtuse apex. The last whorl is globular and 
twice the size of the spire. The inner moulds are omamented by narrow longitudinal troughs, increasing in number with 
the size of the whorl they appear on. The aperture is poorly preserved; it appears to have been of a rounded triangular 
shape. The smalt size of the recovered specimens suggests they might belong to P. pygmaea (NICOLAS, 1890), 
described from the Cretaceous of Provence. The assignment of the specimen to the genus Physa is only tentative, given 
the large size ofthe platfonns placed at the level ofthe suture, a feature not common in this genus. 

Paleogeographical distribution: Cretaceous Physa has been reported from the Aptian-Aibian of China (PAN & 
ZHl!, 2007), from the Campanian of Mexico (PI'RRILLIAT el al., 2008), throughout the Cretaceous of the United States 
(YEN, 1951; HARTMAN, 1989, 1998) and from the Upper Cretaceous of France (ZITTEL, 1887; 0PPENHEIM, 1895; 
FA BRE-TAXY, 1959). In the Cretaceous of Romania, the species P. patula is present in the Maastrichtian continental 
deposits ofthe Haţeg Basin (at Sânpetru, Tuştea, Fântânele, Budurone) (PANĂ el al., 2002). 

Ecology: Recent lymnaeids inhabit stagnant (ponds, lakes, or marshes) or slowly flowing plant-rich waters, 
usually floating at the water surface (GRossu. 1945). 
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Clade Littorinimorpha GOLIKOV & STAROBOGATOV 1975 
Superfamily Rissooidea GRAY 1847 

Family Bithyniidae GRA Y 1857 (syn. Bulimidae GtJII.DING 1828) 
Genus Gaslrohu/imus WENZ 1940 

Gaslrohulimus sp. (Fig. 2e) 
Material: 1 specimen (inner mould). 
Measurements: height (save for the missing protoconch): 2.468 mm; maximum width: 1.4 mm; height of spire 

(save for the protoconch): 0.547 mm; height ofthe fast whorl: 1.92 mm; apical angle: 56°. 
Description: Oval-conical dextral shell, slightly inflated, consisting of four whorls. The spire is short, 

representing about a quarter ofthe height ofthe shell. The whorls are separated by deep horizontal suture lines. The fast 
whorl is very high. The aperture area is damaged, but it appears to have been of a laterally compressed oval or falciform 
shape. No impressions ofpossible omamentation or growth lines can be seen on the inner mould. 

Paleogeographical distribution: The occurrence ofGaslrohulimus in the continental Maastrichtian ofthe Haţeg 
Basin was mentioned by PANĂ el al. (2002), from the Pui site, and also by ANTONESCU el al. ( 1983) from Vălioara and 
Sânpetru. Other Cretaceous occurrences ofthe genus include those from the Maastrichtian of France (OPPENHEIM, 1895; 
FABRE-TAXY, 1959) and from the Santonian-?Campanian of Hungary (BANDEI. & RIEDEI., 1994). Bulimids are 
common in the Paleogene of Westem and Central Europe, subsequently extending their distribution eastward, as they 
occur in the Neogene of Centrai-Eastem and Eastem Europe (WENZ, 1928; 1942). 

Material: 13 specimens. 

Infonnal group Architaenioglossa HALLER 1890 
Superfamily Cyclophoroidea GRA Y 1847 

Family Cyclophoridae GRAY 1847 
Genus Rognacia 0PPFNHEIM 1895 

Rognacia sp. (Fig. 2f) 

Measurements: shell height: 1.13-1.74 ( 1.349) mm; spire height: 0.744-1.199 (0.894) mm; height of last whorl: 
0.362-0.748 (0.492) mm; maximum width: 0.715-1 (0.88) mm; apical angle: 25.5-42.5° (32.2°). 

Description: The conical dextral shell is high, and has six convex whorls that are separated by deep sutures. 
The protoconch is rounded, and the subsequent whorls gradually increase in size up to the fast one, which makes up 
about one-third of the entire shell height. The whorls are set with numerous axial ribs. The aperture is not preserved in 
any ofrecovered specimens and thus its shape could not be reliably estimated. 

Paleogeographical distribution: Rognacia was described for the first time from Upper Cretaceous continental 
deposits of southem France (OPPENIIEIM, 1895). The taxon was mentioned from the Maastrichtian of Romania by PANĂ 
el al. (2002), from Fântânele, Budurone and Pui, in the continental deposits ofthe Haţeg Basin. 

Material: 4 specimens. 

Genus /schurosloma BOURGUIGNAT 1874 
lschurosloma sp. (Fig. 2g) 

Measurements: shell height: 2.49-3.09 (2.87) mm; spire height: 2.02-2.37 (2.19) mm: height of last whorl: 
0.47-0.8 (0.68) mm; apical angle: 16.5-23.3° ( 19.62°). 

Description: The conical dextral shell is high and consists of seven whorls separated by deep sutures. The 
whorls increase in size gradually up to the last one, which makes up for almost one-third of the shell. The aperture is 
subcircular, slightly higher than wide. No traces of a possible ornamentation can be seen on the surface ofthe shell. 

Paleogeographical distribution: /schurosloma was described for the first time from, and occurs commonly in, 
the Eocene of France (BouRGUIGNAT, 1891 ), where it is present throughout the Paleogene (NOUI.ET, 1868; WENZ, 1926; 
FAURi:, 2007). In Romania, the taxon was reported by PANĂ el al. (2002) from the Maastrichtian Fântânele, Tuştea, 
Sânpetru and Pui sites in the Haţeg Basin. 

Ecology: Cyclophorids are terrestrial gastropods, living in humid environments, in shaded areas, under fallen 
trees or among the fallen leaves (ZITTEL, 1877). 

lndeterminate (cyclophorid?) opercula (Figs. 2h, i) 
Material: around 1,600 isolated opercula. 
Two inner moulds of low and wide-shelled gastropods were found with attached opercula. The opercula 

outline is circular and both the inner and outer sides are concave. The inner side is smooth, while the outer side shows a 
dexterous plane spiral pattern, each spiral arm being made oftightly packed prisms, arranged parallel to each other, and 
oriented obliquely to the spiral arms. These opercula also occur isolated, as the most abundant fossil remains, 
representing more than 95% of ali the fossils (gastropod, vertebrate and fruits) yielded by the Fărcădeana site. The two 
inner moulds still having attached opercula are poorly preserved, leaving insufficient infonnation for a taxonomical 
assessment. 

lsolated opercula similar to those described here were assigned by PANĂ el al. (2002) to cyclophorids, and are 
common in the continental Maastrichtian of the Haţeg Basin (being recorded at Pui, Fântânele, Budurone, Tuştea, 
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General Berthelot 1 & 2, Crăguiş ; see also V AS I LE et al. , 20 Il). Cyclophorids are the only terrestrial gastropods 
recovered so far from the Fărcădeana site. Among the aquatic gastropods currently known from Fărcădeana, only the 
bithyniids have opercula. Unlike the opercula described here, the bithyniid opercula grow around eccentric nodes 
(ZITTEL, 1887). Recent planorbids are known to secrete an operculum during arid periods, when the water bodies dry 
out, but such opercula are parchment-like (GROSSU, 1955), and hence not likely to be preserved and fossilized. 
Therefore, until new data from the site becomes available, these opercula are assigned to cyclophorids. 

Figure 2. Maastrichtian fresh-water and terrestrial gastropods from Fărcădean a. Rusca Montană Basin . a. Lymnaeidae indet. , 
abapertura l view; b. ?Gyraulus sp. , apica l view; c. Planorbidae indet. , api cal view; d. c f. Physa sp., abapertural view; e. 

Gastrobulimus sp., abapertu ra l view: f. Rognacia sp., abapertural view; g, lschurostoma sp., apertural view; h. Undetermined 
(cyc lophorid?) operculum, inner view; i. Undetenn ined (cyclophorid?) operculum, outer view (original). / Figure 2. Gastropode 

maastri chtiene dulc icole ş i terestre de la Fă rcădeana, Bazinul Rusca Montană. a. Lymnae idae indet. , vedere abaperturală ; 

b. ?Gyraulus sp., vedere apica l ă ; c. Planorbidae indet. , vedere apicală ; d. cf. Physa sp., vedere abapertura l ă ; e. Gastrobulimus sp. , 
vedere abapertura lă ; f. Rognacia sp .. vedere abaperturală ; g, lschurostoma sp., vedere apertura l ă ; h. Opercul nedeterm inat 

(cyclophorid?), vedere internă ; i. Opercul nedeterminat (cyclophorid?), vedere externă (original). 
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CONCLUSIONS 

The Maastrichtian gastropod assemblage from Fărcădeana, Rusca Montană Basin, is fairly diverse, including 
both freshwater (lymnaeids, planorbids, physids, bithyniids) and terrestrial (cyclophorids) taxa. 

AII the freshwater gastropod families identified in the fossil material recovered from Fărcădeana have recent 
representatives that inhabit stagnant or slowly flowing waters. The terrestrial taxa recovered from the same site also 
prefer humid microhabitats, such as the vicinity of ponds. These ecological preferences support previous conclusions 
reached based on sedimentological and vertebrale assemblage information. The fossiliferous mudstones from 
Fărcădeana are gray-coloured, suggesting a poorly-drained paleoenvironment, in which oxygen supply was insufficient 
for the available iron to combine into ferrous compounds. On the other hand, ferric compounds are present, represented 
by ferric oxide yielding the green-gray colour of the sediments, respectively by sulphide, occurring as fine pyrite 
crystals. The microvertebrate assemblage is dominated by water-dwelling taxa, such as the amphibians (anurans, 
albanerpetontids). Altogether, the available infonnation suggests that accumulation of sediments took place in a 
hydrodinamically quiet waterlogged environment, such as a pond, or an abandoned secondary channel from a poorly­
drained area ofthe floodplain. Since chances of transport are low in such an environment, the fossil assemblage must be 
autochthonous or, at most, para-autochthonous, thus closely reflecting the composition ofthe original biocoenosis. 

The gastropods here reported represent an important addition to the Maastrichtian fauna of the Rusca Montană 
area. Most of them belong to herbivorous taxa, and thus sat near the base of the food chain in aquatic to peri-aquatic 
environments. lf not exactly the major food source, gastropod surely represented an important addition to the diet of small 
vertebrates, or that of other invertebrates (insects, insect larvae) that inhabited these biotopes. The large number of isolated 
opercula (around 1 ,600) shows that, even though they were smalt, gastropods compensated in numbers and transferred 
important amounts of mass and energy from the primary producers to predators placed higher in the trophic chain. 

Ali the gastropod taxa identified so far in the Maastrichtian of Rusca Montană Bas in were also reported from 
coeval continental deposits of the neighbouring Haţeg Basin (see PANA et al., 2002). The similarities between the 
palynomorph (ANTONESCU el al., 1983), plant (e.g. MĂRGĂRIT & MARGĂRIT, 1967; PETRESCU & DUŞA, 1983), 
vertebrate ( e.g. CODREA el al., 2009, 20 12; GRIGORESCU, 201 0; V ASI LE & CSIKI, 20 Il), and now the gastropod 
assemblages described from the Maastrichtian continental deposits of the two sedimentary basins suggest that these 
underwent a similar evolution during this time interval, with land connections in place, allowing the different taxa to 
spread between and to colonize both areas. 
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ADDITIONAL PROBOSCIDEAN FOSSILS 
FROM MAVRODIN (TELEORMAN COUNTY, ROMANIA) 

VASILE Ştefan, PANAITESCU Dragoş, ŞTIUCĂ Emanoil, VIRĂG Attila 

Abstract. This paper deseribes proboseidean fossil remains (partial mandibles. isolated molars) rcccntly discovcrcd in the 
Pleistoccne dcposits rrom Mavrodin (Tclcorman County). Bascd on dentition characters. the remains have bcen assigncd to 
_\fammuthus meridionali.\- and .\1. trogontherii. mammoth species prcviously rcportcd from the samc locality. The age of death of thc 
animals has also bcen cstimatcd. when the prescrvation state of thc material allowcd it. Thc microscopic study of thc cnamcl is in 
agreemcnt with thc taxonomie assignment based on the morphological paramctcrs. also allowing the asscssment of more fragmentary 
material. Thc cvolution stage ofthe spccimcns belonging to each species has bccn discussed preliminarily. 

Keywords: Mammoths. Pleistocenc. Southern Romania. Mammuthus meridionalis .. \1. lrogontherii. 

Rezumat. Noi resturi de proboscidieni de la Mavrodin (judeţul Teleorman, România). Această lucrare descrie resturile 
fosile de proboscidicni (mandibulc paf\ialc. molari izolati) descoperite recent în dcpozitelc pleistocenc de la Mavrodin (judetul 
Teleorman). Pc baza caracterelor dcntitici. resturile au lost atribuite la Mammuthus meridionalis şi :11. trogontherii. specii de mamuti 
mentionatc şi anterior din accceaşi localitate. Vârsta mof\ii animalelor a lost de asemenea estimată. atunci când starea de conservare 
a materialului a permis-o. Studiul microscopic al emailului este în concordantă cu determinarea taxonomică făcută pe baza 
parametrilor morfologici. pennitând şi determinarea materialului fragmentar. Stadiul evolutiv al specimenclor apaf\inând fiecărei 

specii a fost discutat în mod preliminar. 

Cuvinte cheie: mamuţi. Plcistoccn. sudul României . . \fammuthus meridionali.\· .. \1. trogontherii. 

INTRODUCTION 

The village of Mavrodin is located in the central area of Teleorman County, about 1 O km northwest from 
Alexandria (44°0 1 '43"N, 25° 14'07"E). From the geomorphologic point of view, the locality belongs to the Găvanu­
Burdea Plain, a subunit of the Romanian Plain, with a relatively flat relief in this sector, interrupted only by small 
creeks or by the terraces of a few rivers. The inhabited area of the village is crossed, from north to south by Câinelui 
Creek, which flows into the Vedea, the ma in river in this area, just south of the village. The area is covered by fertile 
soil, extensively used in agriculture, the only outcrops occurring along the two main valleys mentioned above. and 
along the banks ofTinoasa Creek, a small tributary of Câinelui Creek. 

The sedimentary deposits covering the Moesian Platform are around 2,500 meters thick, and belong to four 
cycles (Permian-Triassic, Middle Jurassic-Barremian, Albian-"Senonian'', Miocene-Holocene) (BANDRABlJR et al., 
1967). The only deposits cropping out in Mavrodin area belong to the last cycle, namely to the Pleistocene. The Lower 
Pleistocene deposits consist of a basal subunit, the Cândeşti Formation. reported from boreholes from the northeastem 
part of the Moesian Platfonn, covered by the Frăteşti Formation, cropping out along the main valleys that cross the 
Romanian Plain (for the definition of the Cândeşti and Frăteşti Formations, as well as the Plio-Pieistocene stratigraphic 
units of the Dacian Basin, see ANDREESCU et al., in press). The latter unit is represented by a succession of gravels 
covered by fine or coarse sand beds and it is better exposed further east, in Giurgiu County, where it has yielded 
numerous remains assigned by APOSTOL ( 1974) to "Archidiskodon meridionalis" (NFSTI, 1825). In the intertluvial area 
between the Vedea and Teleonnan rivers, the Lower Pleistocene Frăteşti Formation is 15-25 m thick, and is covered by 
a thinner Middle Pleistocene succession (1-4 meters of marls, clays and sands) capped by Middle-Upper Pleistocene 
loessoid deposits 1 0-20 m thick. The deposits presented above as form ing the Pleistocene succession of the plain 
between the Vedea and the Teleonnan have been cut by the Vedea River, whose terrace deposits accumulated during 
the Middle and Late Pleistocene and are represented by gravels and sands, capped by loess, the entire succession 
measuring from 9 to 12 meters (BANDRABUR el al., 1967). 

The only large mammal fossils described so far from Mavrodin have been found west ofthe inhabited area of 
the village, in the banks of Tinoasa Creek, near its junction with Câinelui Creek. The fauna! assemblage described by 
APOSTOL & C ACOVFANLJ ( 1980) included bovids, cervids, and the proboscideans "A. meridionalis" and "Mammuthus 
chosaricus" (DUBROVO, 1966). The two taxa will be referred to in this paper as belonging to the genus Mammuthus, 
following the chosen nomenclature mentioned below. 

MATERIAL AND METHODS 

The fossil material described here was collected along Câinelui Creek between 2005 and 2011 either by the 
authors, who found it scattered along the creek bed, or by the locals, when excavating for sand and gravei to use locally 
in construction. Even if some of the specimens accidentally discovered by the locals were found in situ, their precise 
stratigraphical position was not noted. 
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The deposits cropping out along the banks of Câinelui Creek consist of gravels and sands that show para! lei, 
oblique and crossed bedding and are interrupted by thin layers ofbrown clay. The precise age ofthese deposits remains 
uncertain, but some other vertebrate remains belonging to equids, cervids and bovids ( other than those mentioned above 
as being described by APOSTOl. & CACOVEANlJ, 1980), found in situ, might offer more useful infonnation in this 
respect, after their taxonomical assessment will be complete. 

The proboscidean fossils are housed in Bucharest, at the University of Bucharest Laboratory of Paleontology 
(provisional working numbers preceded by MV) and at the Primary School no. 156 .. The Great Martyr Saint George·· 
(provisional numbers beginning with Sc.156). 

Morphometric parameters ha ve been measured according to MAG LIO ( 1973) - for the grinding teeth - and 
according to MASCHENKO (2002) - for the mandibles - using a digital calliper, and the measuring tape for the larger 
spec1mens. 

The systematics and nomenclature follow LlSTER (1996), emended by LlSTER & VAN Essr:N (2003) and LISTJ:R 
el al. (2005) by the separat ion of M. rwnanus (ŞTEFĂNESCU, 1924) as the basahnost Eurasian representative of the 
Mammuthus phylogenetic line. 

The nomenclature of grinding teeth follows SHOSHANI ( 1996) in naming deciduous premolars (dP) distinctly 
from the molars (M). For an alternative opinion see, for example, LAWS (1966). The upper teeth have their position 
written as superscript ( e.g. M 1' 3

) and the lower teeth as subscript ( e. g. dP 4, M,). 
The evolution ofthe three main layers ofthe molar enamel in the case ofthe Eurasian mammoth lineage could 

represent a useful diagnostic character for intrageneric systematics. During the transition from M. rumanus to M. 
primigenius, the relative thickness of the middle enamel layer increased, while the inner and outer layers were thinned 
(FJ:RRETTI, 2003). Thin sections were prepared in order to analyze the microstructure of the specimens from Mavrodin 
with the following method: detached molar plates were sectioned horizontally (perpendicular to the occlusal-basal axis) 
with a circular diamond saw. The samples were then embedded in a low-viscosity two-component epoxy adhesive 
system (Araldit A Y 103 with Hardener HY 956) diluted with one drop of ethanol for every 1 O mi of the mixture to 
prevent further fragmentation. The samples were polished with wet aluminium oxide powder from coarser to finer (grit 
numbers 400, 800, and 1000) and then the polished surfaces were glued on glass slides using the above mentioned two 
component epoxy glue. The samples were thinned further to achieve the optimal expression of examined features. 
Photomicrographs of the sections were taken with a Nikon Eclipse E600 microscope using x2 to x40 objective lenses 
with trans-illumination. Glycerol was used between the objective and the section when viewed under magnifications 
above x20. 

Thickness measurements of the enamel layers were taken along a line perpendicular to the enamel-dentine 
junction (i.e. the boundary plane between dentine and enamel). As the thickness may vary locally along the enamel 
section, a minimum of 1 O measurements was taken at different sites on each section, and then a mean value was 
calculated for each specimen. 

The difference map shown on figure 3 d was made with a layer-based image-editing software (Adobe 
Photoshop ). 

molars. 

RESUL TS AND DISCUSSIONS 

Class Mammalia LINNAEUS, 1758 
Order Proboscidea ILLIGER, 1811 
Family Elephantidae GRAY, 1821 

Subfamily Elephantinae GRAY, 1821 
Genus Mammuthus BROOKES, 1828 

M. meridionalis NESTI, 1825 
The material assigned to M. meridionalis consists in one juvenile partial mandible and two isolated partial 

The mandible (Sc.156/3, Figs. 1 a- c) preserves the mandibular body almost entirely. The anterior process of 
the symphysis is broken off, as are the lingual walls, posterior to the two grinding teeth. Both ascending rami are broken 
off. Both left and right deciduous teeth (dP4) are in place. In buccal view (Fig. 1 a), the lower border ofthe corpus is 
concave, just posterior to the downward-pointing symphysis. The anterior border is almost vertical, with a slight 
concavity in its middle part. In anterior view (Fig 1 b), the mandible outline is V-shaped, showing a wide symphysis 
and a high pre-alveolar depth. In occlusal view (Fig. 1 c), the mandible appears tobe wide and antero-posteriorly short. 
The dP, alveoli are not entirely resorbed. The dP4 are in use, their entire occlusal surface, counting 8 plates each, being 
equally worn. Posterior to them, the lingual part of the corpus is broken, but the inner si de of the buccal wall shows 
plate impressions from the M1, which was fairly developed, yet not in use. The left dP4 detaches from its socket, so aii 
its parameters could be measured (Table 2). Measurements ofthe mandible are listed in Table 1. 

The co-occurrence of dP3 sockets anterior to dP4s in fu li use and signs of a well developed yet not erupted M 1 

is comparable to a state between age groups VI and VII described by LAWS (1966) for the extant African bush elephant, 
which gives an approximate age at death of 4-6 African elephant years for the juvenile mammoth whose mandible is 
described above. JACHMANN (1985, 1988) showed that LAws' (1966) estimation of age based on the progression of 
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teeth is not entirely precise, overestimating the age ofyoung individuals distributed to age groups IX-XVIII. Since our 
specimen shows tooth progression outside this age group interval , the estimation based on LA ws ( 1966) remains 
plausible and does not fali under the age interval rightfully criticized by JACHMANN (1985, 1988). ROTI-I & SHOSHANI ' s 
( 1988) evaluation of Indian elephant age based on the type of grinding teeth in use and the degree of wear, gives an 
approximate age at death of 5-6 Indian elephant years for the present juvenile mammoth. 

The broken symphyseal process does not allow a gender detennination of this individual using the data from 
A VERJANOY ( 1996) employed below for the more complete MVO 1, and, even for the fragmentary MV02. 

A fragmentary molar (MV3 1) preserves the posteriom10st four plates and o ne platelet (Figs. 2 a - b) of an M3
. 

The fragment is damaged, showing obvious signs of transport: the interplate cement is mostly eroded, and parts of 
enamel are broken off from the occlusal and lateral sides. 

Sc. l56/2 designates a partial left M2 that preserves the posterionnost six plates and talon (Figs. 2 c - d). The 
plates are widely spaced by cement-filled intervals, and show advanced wear. The enamel forms a continuous loop for 
each of the anterionnost two plates preserved, dividing into three or four islets. Enamel is thicker on the posterior side 
of each plate (2.17-2.38 mm posteriorly compared to 2.3-3 .3 mm anteriorly; see Table 2 for an average of ali 
measurements). The cement intervals are 4-5 mm lower than the level ofthe plates. 

M. meridionalis is a common occurrence in the Pleistocene deposits from the Romanian area located between 
the Carpathians and the Danube ( e.g. APOSTOL, 1968, 1974b ), reports from outside this a rea being rare and based on 
doubtfulmaterial ( e. g. JURCSAK, 1973; CZIER, 2002). 

a 

Figure 1. Proboscidean partial mandibles from Mavrodin . a - c. M. meridionalis, Sc. l56/3, in right buccal, anterior, and occlusal 
views: d-f. M. trogontherii, MYOI , in right buccal, anterior, and occlusal views. 

Figura 1. Mandibule pa11iale de proboscidieni de la Mavrodin. a -c. M. meridionalis, Sc.l56/3, în vedere bucală dreaptă , a nterioară şi 

oclusa l ă; d- f. M. trogontherii, MVO 1, în vedere bucală dreaptă, ante rioară şi oclusa lă . 

Table 1. Dimensions of mandibles (in mm) 1 Tabel 1. Dimensiunile mandibulelor (în mm). 

Inventory number Sc. l56/3 MYOI MV02 
Grea test length of the lower jaw +230 +490 -
Height of the horizontal branch under a functional tooth 101 260 -

Length of interalveolar crest - 220 +245 
Grea test width of horizontal branches +288 667 -

Symphysis length 76 166 195 
Grea test symphysis width 55 56 68 
Distance bctween the horizontal branches at the level of anterior edge of alveoli of functional teeth 88 130 -
Distance between the horizontal branches at the level of anterior edge of alveoli of functional teeth 11 2 265 -

MAGLIO (1973) tentatively splits the M. meridionalis recorded from westem and southem Europe into three stages of 
evolution, from the more primitive state (with less plates, thicker enamel and lower lamellar frequency of M3s) assigned to 
the "Laiatico Stage"; to the typical M. meridionalis as described by NESTI ( 1825), assigned to the "Montevarchi Stage" 
(originally misspelled "Montavarchi" by MAGLIO, 1973); and ending with the more evolved state, the transitional fonn toM 
trogontherii (with more plates, thinner enamel and higher lamellar frequency of M3s), assigned to the "Bacton Stage". A 
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similar distinction between different stages of evolution of M. meridionali.\· has been proposed based on the material found 
and described ffom Eastem Europe. Different subspecies of "Archidiskodon" meridionalis have been designated to describe 
up to four stages of evolution ofthe genus: "A. 111. rumanus", ''A. m. gro111ori', "A. 111. meridionalis" and "A. m. tamanensis" 
(for a review see BAYGUSIIEVA & Tnov, 2001; or DUBROVO, 1977 for a different opinion). Clarii);ing the validity of different 
genera or subspecies is beyond the purpose of this paper. Although the preferred nomenclature (use of Mammuthus over 
Archidiskodon) was stated in the previous section, and although we consider the separation of subspecies not fully supported 
yet, reference to subspecies of "A. meridionalis" is made in the present text in order to facilitate comparison with Eastem 
European material, whereby the terms used by researchers ofthis area are employed. The separation of M. meridionalis into 
stages of evolution is mostly based on the morphometric analysis of M3 parameters. Therefore the only specimens ffom 
Mavrodin that can be analysed in this respect are the tragmentary M' (MV31) described above, and the M' described by 
APOSTOL & CACOVEANU ( 1980). Compared to the data sets and graphs plotted by DUBROVO ( 1977), LlSTI'R ( 1996), and 
BAYGUSHEVA & Trrov (20 12), the two molars fali within the limits ofthe typical M. meridionali.\· ("Montevarchi Stage"), the 
tragmentary M' (MV31) showing affinities towards the more basal fonn ("A. m. gromori'). This assignment is, however, 
only tentative, given the low number of available samples, the ffagmentary character of MV31, or the fact that the specimen 
ffom APOSTOL & CACOVEANU ( 1980) has only been analysed based on indirect measurements, its whereabouts being so far 
unknown to the authors. 

Mammuthus trogontherii POIILIG, 1888 
One partial mandible, one broken symphysis, and two partial isolated molars have been assigned to M. trogontherii. 
The best preserved specimen recovered so far from Mavrodin is represented by an almost complete mandible 

(MVOI, Fig. 1. d.-f.), which only misses the left ramus and the condylar part ofthe right one. The thin rostral part ofthe 
right ramus is also partially broken, in the area ofthe masseteric fossa. 

In buccal view, the corpus appears as massive, especially in its rostral part (Fig. 1. d). The ventral border ofthe 
corpus is dorsally curved and forms a rounded mandibular angle. The ramus is anteroposteriorly wide, thicker caudally 
but thinning rostrally in the area of the wide and shallow masseteric fossa. The angle between the mandibular corpus 
and ramus is acute. In anterior view the ventral and lateral borders ofthe mandible give it a wide U-shaped outline (Fig. 
1. e). The symphyseal process (rostrum) is well developed. In occlusal view, the two very well preserved M,s can be 
seen in place (Fig. 1. f). No remaining sockets of previous teeth can be seen in front of the molars. The occlusal surface 
is moderately worn, the cement between the plates being wom only to a slightly lower level than that of the enamel 
crests, except for the area around mid-length, where the cement is extremely wom, especially on the lingual sides, 
where it was reduced to a level 15-20 mm below the enamel crest. The mesia( and distal ends ofthe grinding surface are 
higher than the mid-length area, and give the occlusal surface a slightly concave outline, when seen in lateral view. On 
the left M, the grinding surface comprises 14 plates and the anterior talonid, while 16 plates and the talonid appear on 
its right counterpart. The mandibular body is broken posterior to the left M,, so that five more plates and the posterior 
talon are exposed, none ofwhich is in use. The parameters that could be measured on the molars (given their implanted 
state) are given in table 2. Mandible parameters are listed in table 1. 

The sole presence of the M,s, as well as their wear stage corresponds to age stage XXV as described by LAWS 
( 1966), allowing the age of death tobe estimated at around 47 African elephant years, outside the interval which according to 
JACHMANN ( 1985, 1988) presents significant errors. When compared to the scheme presented by ROTH & SIIOSHANI ( 1988), 
the wear stage ofthe M3s show that the steppe mammoth whose mandible is described here died around the age of 50 Indian 
elephant years. These estimations are supported by the data presented by A TI-IANASSIOU (20 12), who estimated the age at 
death of the Loussika mammoth to around 45 years, based not only on dental wear stage, but also on the stage of epiphyseal 
synostosis. Since the Loussika M. trogontherii sti li had the posterior parts of its M2s with the remaining three plates in wear, 
the mammoth described here was most probably older; hence the age of 47-50 years is considered a good approximation for 
the time of its death. A broken symphysis that entirely preserves the rostrum, has been tentatively assigned to M. lrogontherii 
because its resemblance to the same portion ofMVOI. The size ofthe rostrum, as well as the greatest width ofthe symphysis, 
is significantly larger than in MVO 1. The data presented by A VERIANOV ( 1996) shows that a well developed symphyseal 
process is usually associated with the remains of ma le mammoths. Both MVO 1 and MV02 ha ve a well developed rostrum and 
probably belonged to males. The larger size in MV02 accounts for a larger and probably older individual, given that male 
elephants (both living and fossil) are known to be larger than females, and to f,'TOW slowly through their entire life 
(A VERIANOV, 1996; HA YNES, 1993). The gender assessment based on the relative size of the rostrum is, however, doubtful, a 
thorough statistica( analysis ofthe morphometric parameters ofwoolly mammoth mandibles giving inconclusive results when 
it comes to sexual dimorphism (ĂL VAREZ-LAO & MENDEZ, 20 Il). 

MV55 designates an extremely high, hence upper molar that probably represents a left M3 (Fig. 2 e-t). The grinding 
surface counts 15 plates, ali in use, the posterior convergence of the lateral edges and the presence of enamel islets on the 
posteriormost preserved plate suggest that the molar only lacks two or three more plates. It is however possible that such wear 
figures, albe it more elongated, also occurred on the next four posterior preserved plates, but the buccal thirds of these plates 
are broken. The measured parameters (e.g. the lamellar ffequency, enamel thickness) fali within the interval corresponding to 
the overlap between M. trogontherii and M. primigenius. The specimen has been assigned to M. trogontherii mostly based on 
the large size of the tooth. It is, however, not definitive that this specimen represents a highly evolved M. trogontherii or a 
primitive M. primigenius. 
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Another partial upper molar assigned to M. trogontherii (Sc.l56/l) only preserves eight plates and the basal 
halves of two more plates, ali from the posterior part of the possible right M3 (Fig. 2. g-h). Only the anterior two of the 
complete plates show wear figures, and the posterionnost plates barely show initial wear. 

Remains ofthe steppe mammoth in Romania are rare both inside (see CODREA, 2008 for a review) and outside 
(e.g. APOSTOL 1968, 1971 , 1974a; SIMIONESCU, 1930) the Carpathian arch. 

a c g 

d 

10 cm 10 cm 

Figure 2. lso lated proboscidean molars from Mavrodin. M. meridionalis: a - b. MV31 , M3
, in lateral and occlusal views; c- d. 

Sc. l56/2, M2 sin, in occlusal and lingual views. M. trogontherii: e- f. MV55, M3 sin, in lingual and occlusal views; g - h. Sc. 156/ 1. 
M3 dex, in occlusal and buccal views. Posterior is to the left - images b and g have been tlipped horizontally to fit this arrangement. 

Figura 2. Molari izol aţ i de proboscidieni de la Mavrodin. M. meridionalis: a - b. MV31 , M3
• în vedere l aterală şi oclusală: c - d. 

Sc.l56/2, M2 sin, în vedere oclusală ş i linguală. M. trogontherii: e - f. MV55, M3 sin, în vedere lingua lă şi oclusală; 
g - h. Sc. l56/ l, M3 dex, în vedere oclusală şi bucală. Partea posterioară spre stânga imaginii - b şi g reprezintă imaginile în oglindă 

ale vederilor respective, pentru a se potrivi acestui aranj ament. 

Table 2. Dimensions of proboscidean teeth from Mavrodin 1 Tabel 2. Dimensiunile dinţilor de proboscid ieni de la Mavrodin. 

Taxon Tooth lnvcntory L H w Hl p LF ET 
type numbcr (mm) (mm) (mm) (H/W) (IOP/L) (mm) 

dP4 sin Sc.l56/3 104.33 62.14 56.46 1.1 8 7.66 1.46 
dP4 dex Sc.156/3 98.34 - 55 .57 - 8 8.13 1.43 

M. meridionalis M2 sin Sc.1 56/2 +127.84 92.5 79 1.17 +6, x 4.69 2.5 
M' MY31 +106.1 110.6 98 1.12 +4, x 4.69 3.9 
M3 sin* -* 257* 125* 120* 1.04* 14* 4-5* 3* 
M3 sin MVOI 320 - 105.07 - 19, X 6.46 2.31 
M3 dex MVOI +241.88 - 107.8 - 17+ 7.03 2.91 

M. lrogontherii M3 sin MV55 +185 215 93.6 2.29 15+ 8.1 1.9 
M3 dex Sc.l5611 +131 158 89 1.77 +10 7.63 2.28 
M3 dex* -* 243* 160* 100* 1.6* 18* 7* 3-4* 

Legend: L- maximum length; H- maximum height; W- maximum width; Hl - hypsodonty index; P- plate number; LF - lamellar frequency; ET­
enamel thickness; + designates incomplete teeth ; x- talonid or platelet. * -data taken from APOSTOL & CACOVEA NU ( 1980). 
Legendă : L - lungimea maximă; H - înălţimea maximă; W - lăţimea maximă; Hl - indicele de hypsodontie; P- numărul de lofe; LF - frecvenţa 

lamelară ; ET - grosimea emailului; + indică un dinte incomplet; x- talonid sau l ofidă. * -date preluate din APOSTOL & CACOVEANU ( 1980). 

As in M. meridionalis, and indeed, in ali European species of Mammuthus , the transition from M. trogontherii 
to M. primigenius seems to have followed the same pattern, supposedly in steps, with the more advanced types evolving 
in the Oriental part of Eurasia (either China or Siberia), subsequently migrating westward to Europe, where it gradually 
replaced the more prim iti ve forms (LiSTER & SHER, 200 1; LISTER et al., 2005). DUBROVO ( 1966) assigned the more 
advanced molars to a separate species, M. chosaricus, because oftheir smaller size, the increase in the number ofplates 
and, hence, of the lamellar frequency , along with a decrease in enamel thickness . Subseque.ntly, she considered that the 
differences between M. trogontherii and "M. chosaricus" are not that significant, and cannot sustain the separation of 
the !ater taxon as a different species, but rather as a subspecies, and names two M. trogontherii subspecies: the more 
primitive "M. t. trogontherit' and the more evolved "M. t. chosaricus" (DUBROVO, 1977). It is to this latter taxon that 
APOSTOL & CACOVEANU ( 1980, Fig. 16) assign one of the molars found along Tinoasa Creek. Other isolated molars 
from Romania have been assigned to this taxon, mainly based on their small size (GARRUT fide APOSTOL, 1968). 
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Comparing the measurements of the "M. chosaricus" rrom Mavrodin to the data presented by DUBROVO 
( 1977), one can indeed consider that the size of the M3 corresponds to that of the more evolved form, "M. t. 
chosaricus", but this conclusion is premature, since the number of plates, the lamellar rrequency and the enamel 
thickness are well outside the limits of that form, fitting well within the limits of the typical "M. 1. trogontherit'. The 
M3s from the MVO 1 mandible also seem to fit within the limits of the measurement interval of the typica l M. 
lrogontherii, even if they are close, in some respects (lamellar rrequency, enamel thickness) to "M. 1. chosaricus". The 
MV55 M3 is, in its measured parameters, the closest to M. primigenius, to such degree that it might very well have 
belonged to a primitive representative of thi s species. The number of specimens is again two small to draw firm 
conclusions in respect to the primitive or evolved state of the M. trogontherii coming rrom Mavrodin, but the affinities 
towards a more evolved "M. t. chosaricus" stage are present. 

According to FERRETTI (2003), the optic fibre effect of the enamel prisms (bundles of apatite crystallites) 
allows the rapid and coarse identification ofthe relatively large enamel portions under light microscopy. The innermost 
layer of the enamel adjacent to the enamel-dentine junction (EDJ) is inegular. The middle layer makes up almost 50-60 
percent of the total enamel thickness. The outermost layer is marked by a sudden tlatten ing of the inclination of the 
enamel prisms which become parallel to the occlusal plane. The latter change causes a slight difference in the optica! 
properties of the aforementioned layer when viewed under crossed nicol s. An additional thin prismless enam el layer is 
often visible near the outer enamel surface. The boundary plane between the enam el and cement (ECJ = enamel-cement 
junction) is wrinkled. The enamel can be seen to bulge along the ECJ. 

inner middle outer enamel layer 

inner middle ouer onamet 

D M. primigenius 
Arezzo and Sickenhofen 

M. trogontherii 
Sussenbom 

Mavrodin 

M. meridionalis 
Upper Valdamo 

Mavrodin 

Mavrodin 

M. rumanus 
Montopoli 

Figure 3. Horizontal section ofthe MV55 molar enamel (a: without crossed nicols, b: with crossed nicols) and the schematic 
representation ofthe depicted slice (c). Lighter tones on image d represent greater differences between image a and b. Abbreviations: 

EDJ = enamel-dentin junction, ECJ = enamel-cement junction. To the right: the ename l properties of the Mavrodin mammoths 
rel ated to taxa fTOm other localities. Data in add ition are from FERRETTI (2003). 

Figura 3. Secţiune orizonta l ă prin emailul molarului MV55 (a: cu un singur nicol , b: cu nicoli încrucişaţi) ş i reprezentarea schematic 
a secţi unii figurate (c). Tonuri le mai deschise din imagi nea d reprezintă diferenţe mai accentuate între imaginile a ş i b. Abrev ieri: 

EDJ = joncţiunea email-dentină. ECJ = joncţiunea email-ciment. În partea dreaptă : proprietăţile email ului mamuţio r de la Mavrodin 
alături de taxoni din alte l ocalităţi. Datele suplimentare din FERRETTI (2003). 

Table 3. The ename l properties ofthe Mavrodin mammoths/ Tabe lul ).Proprietăţi l e email ului mamuţi lor de la Mavrodin. 

Specimen 
Relative enamel thickness ET(mm) 

in ner enamel middle enamel outer enamel 
MV30 15 58 27 4.0 
MV3 1 16 59 25 3.9 
MV55 14 66 20 1.9 

The above-mentioned layers are distinguishable in the case of the samples rrom the MV30, MV3 1 and MV55 
specimens, although the enamel was poorly preserved and fragmented in the first two cases. The results are shown on figure 3 
and summarized in Table 3. On the basis ofthe mean percentage thickness ofthe main layers relative to the whole enamel 
thickness, MV30 and MV31 belong to primitive M. meridionalis, while MV55 is most plausibly referable toM. trogontherii. 
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CONCLUSIONS 

The morphometric parameters have shown that the proboscidean fossil remains rrom Mavrodin belong to two 
species: M. meridionalis and M. trogontherii. The abundant sample adds to the previously described one (APOSTOL & 
CACOYI:ANU, 1980), but the precise age of the fossil-bearing deposits is not thoroughly documented, so it is not clear if 
the two types of mammoth were contemporaneous. 

Observations of the worn teeth present in the two partial mandibles, as well as their wear stages, allowed an 
estimation ofthe time of death for the two individuals, and documented the presence of aM. meridionalis juvenile and a 
fully grown, mature M. trogontherii. The features of the mandibles further suggest that two of the remains come from 
male steppe mammoths. 

The preliminary data shows that the M. meridionali.\· M3s belong to the typical or even basal stage in the 
evolution of the species, whereas the M. trogontherii remains show an evolved stage, which dismisses the possibility 
that the fossil record samples a mixed population of the two species. It is not clear if M. meridionalis remains were 
reworked in the Middle Pleistocene, or if both M. meridionali.\· and M. trogontherii remains were reworked and re­
deposited in the Upper Pleistocene terrace deposits. Further research (land mammal assemblage, palynology, rreshwater 
mollusc assemblage, etc.) is needed in order to assess what stratigraphicallevels ha ve yielded the proboscidean remains. 
An increase ofthe sample, by the addition of more new material, as well as a revision ofthe material housed in the local 
museums (rrom Alexandria and Roşiorii de Vede), will make assessments ofthe evolutionary stages ofthe two species 
found at Mavrodin much more reliable and will show whether or not they occurred in this area simultaneously. 
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INVESTIGATIONS TO DETECT ECOSYSTEM DISTURBANCES UNDER THE 
INFLUENCE OF ANTHROPOGENIC FACTORS 

CORNEANU Mihaela, CORNEANU Gabriel, 
COJOCARU Luminita, LĂCĂ TUŞU Anca-Rovena 

Abstract. Thc extractivc and energetic industrics determincd the change of the soil surface in thc middlc Jiu river basin. as well as 
thc setting up of sterile and ash wastc dumps. \\ith a higher heavy metal and radionuclidc contcnt. !\ methodology tor the 
invcstigation of the aflectcd areas \\as discussed in order to limit the negative ellects of these anthropogcnic pollutants. This 
includcs: thc quantitativc and qualitative analysis of the heavy metals and radionuclides in soil and plants: thc establishment of the 
pioneer and indicator species. as \\CII as of the spccies tolerant and rcsistant to the stress factor act ion. spccies uscd lor thc rccovc11 
of thc aflectcd ccosystcms: mcthods lor the detection of spccies \\ ith a ro le in thc phytorcmcdiation process. as well as methods tor 
thc analysis of thc strcss factor eiTects. \\hich permit their maintcnance al a tolerable lcvel. Among the analysis methods. \\C 

mention: growth tcsts (espccially in the laboratOI"}' cxpcriments). cytogenetic analysis (structural and metabolic modilications of thc 
chromosomes and ofthe division spindlc). structural and ultrastructural investigations lor the cvidence ofthc stress factor eflect. the 
induced lesions and the interaction ofthe cukai"}'Ole cell \\ith the stress factors. the entrancc pathways and the accumulation place of 
the pollutant particles in thc cukai"}'Otc cell (important aspect in thc phytorcmediation specics). a/o, Bioindicators tor thc evidence of 
anthropic pollutant factors (heavy metals and radionuclides in this study) arc represented by biological species. or certain !Catun:s of 
theirs. altered under the action ofthe two anthropic factors (alteration ofthe genetic material. ofthe nucleus ultrastructurc. a/o). 

Keywords: hcavy mctals: radionuclides: biological cffects: Jiu rivcr basin, 

Rezumat. Investigaţii pentru detectarea perturbării ecosistemelor sub influenţa factorilor antropici. În bazinul 
mijlociu al Jiului. industria extractivă şi energetică. au contribuit la modificarea suprafeţei solului şi la formarea haldelor de steril şi 
cenuşă. cu un continut ridicat în metale grele şi radionuclizi. Pentru a limita efectele negative ale acestor poluanti antropici. a fost 
analizată o metodologie de investigatie a suprafetelor afectate. Aceasta implică: analiza cantitativă şi calitativă a prezentei 
radionuclizilor şi metalelor grele în sol şi plante: stabilirea speciilor pionier şi a specii lor indicator. precum şi a speciilor rezistente şi 
tolerante la actiunea factorilor de stres. specii utilizate în refacerea ecosistemelor afectate: metode de depistare a speciilor cu rol în 
litoremediere. precum şi metode de analiză a efectelor acestor factori de stres. care permit mentinerea lor la un nivel tolerabil. Dintre 
metodele de analiză. se remarcă: testele de creştere (în special la experimente din laborator). analize citogcncticc (modificări 
structurale şi metabolice ale cromosomilor şi ale rusului de diviziune). analize structurale şi ultrastructurale pentru a evidenţia efectul 
factorilor de stres. leziunile induse şi interacţiunea celulei eucariote cu factorii de stres: căile de pătrundere şi locul de stocare a 
particulelor poluantc în celula cucariotă (aspect important în cazul speciilor cu rol în procesul de fitoremediere). ş.a, Bioindicatori 
pentru cvidcnticrea clcctului factorilor de stres antropic (metale grele şi radionuclizi) pot li reprezentati prin specii biologice. sau prin 
anumite caracteristici ale acestora. care sunt modificate specific sub acţiunea celor doi factori de strcs antropic considerati (alterări la 
nivelul materialului genetic. caracteristici ultrastructuralc ale nucleului ş.a.). 

Cuvinte cheie: metale grele: radionuclizi: efecte biologice: bazinul Jiului. 

INTRODUCTION 

The human society development represented both by its numerica] increase and the rise in social necessities, 
leads to intensive exploitation of natural resources, as well as to the release of different matters in the environment, 
which adulterate the biocoenosis composition. The research performed under natural or experimental conditions proved 
the existence of numerous species indicating the presence of different toxic substances in the environment, as well as 
some species with the capacity of catching different toxic substances. They contribute to the 'cleaning' of the 
environment (CORNEANU et al., 2008). The pollution sources can come from different industries (energetic, extractive, 
chemical, alo), transportation, agriculture, human agglomerations, alo. 

The extractive and energetic industries from the middle Jiu river basin represent a major pollution source, 
because large areas are affected by the destruction of the arab le level from the soi] surface, by bringing and depositing 
on the soil surface an immense amount of underground matter with a high heavy metal and radionuclide content. The 
sterile waste dumps resulted from the coal exploitation shape and modif)' the soi] surface, as they have a high heavy 
metal and radionuclide content, and they are an improper ground for the spontaneous and forest vegetation, for 
agriculture, for the animal and human health. Moreover, as a result of the working of the two power stations from 
Rovinari and Turceni, ash sterile waste dumps with a high heavy metal and radionuclide content appear, which also 
affect the environment and animal or human health. 

Different papers pointed out the effects of a high amount of heavy metals or an enhanced activity of different 
radionuclides on the living organisms. LHIMANN & Rt:BU.E (2004) evaluated the tolerance towards some heavy metals 
(Cu, Zn, Pb and Cd) ofthe Calamagrostis epigejos and Elymus repens species, from the neighbourhood of some copper 
smelters in Poland, fann sewage in Berlin and an unpolluted control. These experiments revealed a different tolerance 
depending on the species and the considered heavy metal and in ali cases a constitutional tolerance towards Pb, more 
pronounced in C. epigejos. Other investigations were performed by BANASOVA el al., 2007; CON!'SA el al., 2007; 
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FROUZ el al., 2008; GOPALAN, 1999; KRISTEN, 1997; LF.IIMANN & REBELE, 2004; LINDENMAYI'R el al., 2000; 
RAJAKARUNA et al., 20 1 1; REMON el al., 2005, alo 

This study was developed on the basis of the experimental results obtained in the POLMEDJIU grant, 
regarding the heavy metal and radionuclide effect on the biocoenoses fi"om the middle Jiu river basin. The installation of 
vegetation on sterile and ash waste dumps with a high heavy metal and radionuclide content was analysed. The 
investigations performed in the natural biocoenoses, in the crops, or in the experiment with tester species for stress 
conditions are also discussed, and an investigation method of the anthropogenic affected areas is proposed. In the 
bioindicator group, some cytogenetic and structural features are included (hodyguard and NA B 's). 

INVESTIGATION TECHNIQUES AND BIOINDICATORS OF POLLUTION 

The mutagenic action ofthe environment can be established and studied in different investigations. 
A. Studies perfonned on biocoenoses, or in crops. A particular case is the pioneer species study. 
8. Studies perfonned under experimental conditions, when the effect of some pollutant factors is analysed. 

These investigations are usually performed on tester species for mutagenesis. 

A. INVESTIGATIONS PERFORMED ON BIOCENOSES AND IN CROPS. PIONEER SPECIES. 
As a result of the anthropogenic activity (mining industry, oii derrick eruption, waste sterile and ash dump 

building, domestic waste dumps, geological activity, a/o), oras a result of natural incidents (landslides, earthquakes, 
volcanic activity, a/o), the amount ofmutagenic agents rises (heavy metals and radionuclides, a/o). 

Adulterations of the biocoenosis composition, or changes of biocoenoses (desertification process in Oltenia, 
alo) take place, or areas without vegetation, named 'terrenum nudum', can result. Moreover, the presence of a 
mutagenic factor exceeding a certain value is perceived by sensitive species, or by indicator species. Phenotypical 
mutations, as well as genetic mutations take place and they can be analysed in the laboratory. The vegetal models, 
which are sensitive for the detection of the environment agent genotoxicity, can be used as primordial indicators for 
their detection in soil, water and air (GOPALAN, 1999). Thus, the meristematic and sporogenous tissues of plants 
generally represent models ofresponse to genotoxicity, similar to those ofthe embryogenic and spermatogenous tissues 
ofthe vertebrates (KRISlTN, 1997). 

The evaluation of the environment mutagenesis depends on the stress factor, the affected a rea, climate, degree 
of contamination with mutagenic factors, alo. lf a catastrophic situation is not present, the following investigation 
techniques must be considered. 

*lnvestigations on the soi! surface, to establish the pollution degree, the affected area size and the 
environment features, possible mutations induced by the stress factors, alo. lfpossible, some mutants in the plant and 
animal populations fi"om the affected area will be identified. In this case an a/hino mutant in Cardaria draha (L.) DESV. 
(Fam. Brassicaceae) was identified on a ground of 'terrenum nudum' type (with agreat amount of salts, heavy metals 
and radionuclides), with revegetation after an oii derrick explosion. On an ash waste dump near CET-Turceni (with a 
great amount ofradionuclides and heavy metals) there were antennal mutants (the antennal article number was affected) 
in three Thysanoplera (Insecta) species: Neohydalolhrips gracilicornis, Thrips lahaci and Fankliniella intonsa 
(BARBliCEANU & VASILili-OROMl!l.lJ, 201la, 20llb). The mutants recognized in the first two Thysanoplera species 
represent the first results in the scientific literature. 

*The heavy metal content and radionuclide activity were established in soil (the sterile and ash waste 
dumps near Rovinari and Turceni power stations, as well as in Control, Argineşti, the 5-20 and 20-40 cm levels), as 
well as in the main crop plants cultivated on them. The heavy metal content was detennined by a spectrophotometer of 
atomic absorption, in the version with solution atomization in air-acetylene. The radionuclide activity was detennined 
by the Duggan method, in the soil and vegetation samples, which were analysed by a gamma-spectrophotometer with an 
HPGe detector, with a plane crystal and a Be window (Dl!GGAN, 1988). The time of sample measuring ranged between 
20000s- 40000s. The obtained values were related to 1 kg of soil or 1 kg of green mass. 

The recorded values indicated a higher amount of radionuclides in the waste dumps fi"om the Rovinari Station 
(especially on the ash waste dump) as compared to the values recorded in the Control area (Table 1). The mining 
excavation brings to the ground surface great amounts of soil with heavy metals and radionuclides. The ash waste 
dumps (fonned fi"om the residues resulted from the lignite combustion) have a higher amount of radionuclides. The 
presence of high values as compared to the average values for the natural radionuclides and the high values for Cs-137 
(usually over 10 Bq/Kg soil) points out an artificial radioactive pollution with different contamination degrees. 

*Pioneer species of superior plants. Pioneer species are species which colonize previously uncolonized land, 
usually leading to ecologica! succession. They are the first organisms to start the chain of events leading to a liveable 
biosphere or ecosystem. The ash and sterile waste dumps are primary ecosystems, 'terrenum nudum' respectively. Since 
uncolonized land may have thin, poor quality soils with few nutrients, pioneer species are often vigorous plants with 
adaptations such as long roots, root nodes containing nitrogen-fixing bacteria, and leaves that employ transpiration. 
Pioneer species will die creating plant litter, and break down as 'leaf mould' after some time, making new soil for 
secondary succession, and nutrients for small fish and aquatic plants in adjacent bodies ofwater. 
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After a period of time, through natural processes, there are changes in the biotope. At the same time, the ash 
and sterile waste dumps are a permanent source of pollution for the nearby places, because they have a high heavy 
metal and radionuclide a/o content. The pioneer species developed on waste dumps present a natural resistance to 
radioactivity and to the high amount of heavy metals. In Table 3, some pioneer species from the ash waste dump from 
Ceplea, near CET-Turceni, with some genetic features, are presented. The degree of polyploidy is a diversification and 
adaptation to the environment, a reaction to stress factors including. It is natural that ali polyploidy species do not have 
resistance to stress factors. According to RAMSEY et al. ( 1998) '"polyploidy is widely acknowledged as a major 
mechanism of adaptation and speciation in plants". In a recent synthesis, TE BEEST el al. (20 12) also point out that: 
'"polyploidy has been proposed as an important detenninant of invasiveness in plants'' (a characteristic of the pioneer 
species). 

Table 1. The soil radionuclide activity (in Bq/kg sol: mean ±SE). in some sites from the middle Jiu river basin (Control and ash or 
sterile waste dumps from CET-Rovinari. 5-20 cm level). 1 Tabel 1. Activitatea radionuclizilor din sol (în Bq/kg sol: media± SE) în 

unele locuri din bazinul mijlociu al Jiului (Control şi haide de steril şi cenuşă de la Rovinari. orizontul 5-20 cm). 

Radionuclide Control (An~ineşti) Sterile waste dump, RO\·inari Station Ash waste dump, Ro,·inari station 
U-238 (Th-234) 32.09 ± 3.58 30.86 ± 3.53 97.7± 10.6 

Ra-226 15.9 ± 1.0 22.1 ± 1.31 92.0 ± 4.0 
Pb-210 55 8 ± 3.83 36.6 ± 3.29 88.5 ± 6.0 
Bi-214 13.0 ± 0.92 29.2 ± 1.42 66.2 ± 4.0 
Pb-214 18.9±1.27 25.1 ± 1.31 77.7 ± 3.75 
U-235 3.00 ± 0.29 2.15±0.47 5.78 ± 1.67 

Ac-228 (Th-232) 25.1±4.21 29.9 ± 2.02 53.48 ± 3.82 
Pb-212 31.1 ± 1.13 34.4 ± 1.26 81.67±3.16 
K-40 455.8 ± 21.9 401.5 ± 27.6 299.5 ± 3.59 
Be-7 < 13.1 < 11.5 < 22.8 

Cs-137 19.7 ± 2.93 13.6±1.27 75.8 ± 3.44 

For most heavy metals, the recorded values in ash waste dumps were generally higher as compared to similar 
values from Control and sterile waste dumps (Table 2). 

Table 2. The heavy metals content (limits ofvariability) in some cultivated areas situated on sterile and ash waste dumps 
and in Control (mg/kg. 5-20 cm level). Tabel2. Conţinutul în metale grele (limite de variabilitate) în terenuri agricole situate 

pe haide de steril şi cenuşă şi la Control (mg/kg sol. orizontul 5-20 em). 

Si tus Zn Cu Fe Mn Pb Ni Cr Co Cd 
Control 

20.5-61.2 16.4-35.2 25334-36108 578-996 24.7-36.9 42.6-85.8 22.1-46.0 12.4-16.2 Udl 
Argineşti 

Rovinari-
54.8-95.3 16.1-35.4 21912-30207 374-436 19.0-22.0 21.2-55 o 22.0-32.6 9.6-11.5 Udl sterile dump 

Rovinari-ash 
66.6 52.8 26705 215 38.3 42.6 39.4 11.4 Udl dump 

Turceni-
66.0-284 16.6-36.1 12854-30188 550-797 5.1-30.2 17.5-54.6 25.9-47.0 5.2-11.5 0.6-1.8 sterile dump 

Turceni-ash 
45.0-54.7 31.9-36.1 39507-41 876 269-321 26.2-36.2 92.1-133.2 10.8-15.5 12.3-16.8 0.2-0.3 dump 

Udl - under detection Iim it. 

The analysis of these pioneer species developed on the ash and sterile waste dumps from the middle Jiu river 
bas in (CORNEANU et al., 201 Oa) points out the predominance of the polyploidy forms and/or polyploidy series 
(Convolvulus arrensis, Erophila verna, Stelaria media, Thlaspi perfiJliatus, alo), species with specific genetic features 
(diffuse centromere in Juncus injlexus), as well as species with a natural resistance determined by the presence ofsome 
genes involved in the phytoremediation process, through synthesis of bioactive substances, a/o (Plantago lancea/ata, 
Taraxacum o!Jicinalis, Thlaspi perfoliatum), alo. These waste dumps are subsequently colonized with shrubs and trees 
(Sa/ix sp., Populus sp., a/o), the cuttings being brought by the wind or birds. 

The same species were also met on another nude terrene of about 80 ha (resulted from oii derrick mud and 
other petroliferous products), caused by an oii derrick explosion at Moşneni-Almăj (Dolj district; POPESCU el al., 1998), 
as well as around the oii derrick from the Moreni Oii Extraction Site (Dâmboviţa district; DUMITRU el al., 2000). 

The pioneer species present some biologica] features which ensure their resistance on soils with a high amount 
of heavy metals and radionuclides (as well as to other stress factors), such as: small size chromosomes, sometimes with 
a diffuse centromere; the presence of a polyploidy series, or other ploidy forms (aneuploidy, a/o); the presence of 
protective substances (traps for free radicals, substances involved in the annihilation of some chemical mutagens, a/o); 
specific genes involved in the synthesis of some substances with a chelating ro le which bind with the pollutant factor 
(phytochellatine, metalthioneine), alo. The research performed by WOZNIAK el al. (2005) in the Upper Silesia, Poland, 
regarding the vegetation development on coal mine heaps, points out pioneer species of similar plants. LEI and DUAN 
(2008) studied the restoration potential ofthe pioneer plants developed on lead-zinc mine tailings in China. 
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The main investigations perfonned in the pioneer species analysis are similar to the investigations perfonned 
in the experiments with genetic tester species (presented in section 8). They are of a different nature: phenotypic and 
biometrical (growth tests), cytogenetic, biochemical, tlow-cytometry, structural and ultrastructural investigations, alo. 
The vegetation succession on soils contaminated with heavy metals was perfonned by REMON el al. (2005) on a fonner 
metallurgical landfill in France; CONI:SA el al. (2007) in mine tailings from Cartagena. Spain; FROlJZ el al. (2008) in a 
coal exploitation from the Czech Republic, a/o. 

Table 3. Pioneer species or plants. mei on ash and sterih: waste dumps. resistantto a high heavy metal and radionuclide content. 1 
Tabel 3. Specii pionier de plante. întâlnite pe haldele de cenuşă şi steril. rezistente la un con\inut inalt de metale grele şi radionuclizi. 

Genotype Familv Basic chromosome number (x) Somatie chromosome number (2n) Obsen·ations 
..lrenaria serpl·lli(olia ( ·an·opln·llaceae 8 2n-4x-32 . 
.·llrip/ex palida Chenopodiaceae 9 2n=4x=36 . 
Ber/eroa incana Brassicaceae 8 2n=2x=l6 Bioactivc stuff 
Calamagroslis epigeios ('henopodiaceae 7 2n=4x=28 Risomcs 
Carduus acanlhoides Asleraceae Il 2n=2x=22 Flavonoids 
Convolvulus arvensis* * Convolvulaceae 5 2n=l0x=50 . 
C1'11odon dac!rlon Poaceae 9 2n=4x=36 . 

Capse/la bursa-pas/oris Brassicaceae 8 2n=4x=32 . 
Descurainia Sophia Brassicaceae 7 2n=-tx- 8x . 
Erophila verna /Jrassicaceae 6. 7.8 2n-2x • lOx Cytotypcs 
Juncus inflexus* Juncaceae 10 2x.4x.8x Aneuploids 
Lepidium ruderale* • Brassicaceae 8 2x.4x Ancuploids 
Medicaf!,o /upu/ina* * 1-ahaceae 7.8 2n=4x=28-32 . 

. \fenlha pulgerina* * Lamiaceae 5 2n=4x=20 . 
Ph\'!olacca americana Phl'lolaccaceae 18 2n=2x=36 Bioactivc stuff 
l'ol\'gonum aviculare* * Poh•gonaceae 10 2n=6x=60 . 
Pimpinella saxifraga** Apiaceae 9. 10 2n=4x=36-40 . 
Solanum nigrum So/anaceae 12 2n=6x=72 
S!elaria media ( 'ar\'ophrllaceae 10.11.12.13.14 2n=40.42.44 Ancuploids 
7araxacum o[(icinalis Asleraceae 8 2n=3x=24 Bioactivc stufT 
Th/aspi per(olialwll Brassicaceae 7 2x.6x. lOx Specific gcnes 

Legend: *· diffuse centromcrc: •• • facultative halophyte 

*Indicator species, tolerant and resistant to pollution. 
An 'indicator species is any biologica! species that defines a trait or characteristic of the environment' 

(FARR, 2002). Regarding the modification of the abiotic conditions and/or changes in ecologica! processes, an 
indicator species is an indicator of environmental changes, such as modification of the climate, the presence of a toxic 
element, alo (modified after LINDENMA YER et al., 2000). According to MCGt:oCH ( 1998), 'a bioindicator can be 
loosely defined as a species or a species group, that retlect the abiotic or biotic state of the environment, represent the 
impact of environment change on a habitat, community or ecosystem, or indicate the diversity of other species' 
(reproduced after A VGlN & LlJFF, 201 0). Thus, in present (20 12 year) is considered that, bioindicator is a species 
whose death or unusual behaviour may indicate the presence of toxic substances which were not detected by test 
instruments. The investigations perfonned by different authors pointed out that every individual manifested a certain 
response to stress factors and in some cases induced characteristic adulterations. For these reasons, the 'indicator' term 
can be re-defined. Thus, bioindicator represents a species or its different biologica! features (structural or 
ultrastructural, cytogenetic, biochemical, a/o), which offer infonnation about the presence of some stress factors in the 
environment, as well as the active response (defence, survival, a/o) ofthe considered organism. 

Tolerance is the property of an organism to identically react to the action of some mechanical, physical, 
chemical, medical, alo factors in increased doses. The medical tolerance is the capacity of an organism to support 
increased doses of drugs, or of other exogenous factors, obtaining the same effect. 

Shade-tolerant species are species that are able to thrive in the shade and in the presence of natural 
competition by other plants. Shade-intolerant species require full sunlight and little or no competition. lntermediate 
shade-tolerant trees fali somewhere in between the two. 

Resistance is the degree in which an organism is unaffected by different stress factors from interna! or externa! 
environment. Resistance is dependent on the genetic constitution of the organism, as well as on other factors, such as 
biochemical factors, the degree of adaptation to the environmental conditions, a/o. The plant resistance to different 
stress factors can be a breeding factor. As a result of selection of the most resistant individuals from the crops on the 
sterile waste damps, for 30 years, landraces were obtained in: Phaseolus vulgarius, Pisum salivum, Lycopersicon 
esculenlum, Capsicum annuum, Allium salivum, Cucurhila pepo, Cucurhita pepo ohlonga, Cucumis salivus, Zea mays, 
Avena saliva, Ocimum hasilicum, alo (CORNEANlJ el al., 20 Il). They present a high resistance to heavy metals and 
radionuclides. 

*Mushrooms, especially in their mycorrhizal habitat, are involved in long-tenn accumulation ofradionuclides 
and their transfer from the alimentary chain. regulating their accumulation in host plants (DlGHTON et al., 2008). The 
radioresistance of some mushroom species is linked to the melanin presence, which can absorb ali types of 

222 



Muzeul Olteniei Craiova. Oltenia. Studii şi comunicări. Ştiin(ele Naturii. Tom. 28, No. 2/2012 ISSN 1454-6914 

electromagnetic radiations (MEREDITII & SARNA, 2006). The melanised mushroom species around Chemobyl reactor 
responded to the ionizing radiation presence through accelerated growth (DADACHOWA & CASADI:WAI.I. (2008). Their 
resistance in an environment with a high heavy metal and/or radionuclide content, as well as their involvement in the 
phytoremediation process, are a result of the presence of genes rrom the phytochelatin and metallothionein group. The 
research perfonned by Coi.I.IN-HANSEN et al. (2007) pointed out the presence of phytochelatines in the Boletus edulis 
mushroom. On the sterile and ash waste dumps around Rovinari and Turceni power stations, the Agaricus arvensis. 
Boletus edulis, Coprinus coma tus, Macrolepiota procera, Pleurotus eryngii, Suil/us luteus, alo species of macromycetes 
were met. They ha ve the capacity of accumulating heavy metals and/or radionuclides (Do<~ AN et al., 2006; Busuioc et 
a/., 2008; FAI.ANDYSZ el al., 2008; MICHELOT el a/., 1999, a/o). 

Lichens vegetating on a substrate extract different substances rrom it and rrom the air, pollutant elements 
including (NIEBOER et al., 1972; PUCKI'T et al., 1973; BANASOVA et al., 2007, a/o). Thus, some lichen species adapted 
on media with a high heavy metal, radionuclide and other abiotic pollutant content, becoming indicator species for their 
presence in the environment (ASI.AN el al., 20 Il; RAJAKARlJNA el al., 20 Il; STATE el al., 201 0; ZSIGMOND & URAK, 
2011, a/o). 

Insecta, Thysanoptera. lnvestigations perfonned in this polluted area led to the establishment of some 
Thysanoptera (Insecta) species with an indicator, tolerant or resistant capacity (BĂRBlJCEANlJ et al., 20 Il b ). Some 
differences regarding the Thysanoptera species with a specific role in the two polluted areas were also remarked. Thus, 
on the sterile waste dumps rrom the power station Turceni, the indicator species were Frankliniella intonsa and 
Neohydatothrips graci/icornis, whereas on the waste dumps rrom the power station Rovinari, there was a single 
indicator species. Haplothrips leuchanthemi. The resistant species were Chirothrips manicatus and Th1yps physapus on 
the waste dumps rrom the power station Rovinari, whereas on the waste dumps rrom the power station Turceni, there 
were three resistant species: Chirothrips manicatus, Thryps physapus and Thrips va/idus (BĂRBlJCEANlJ & V ASII.Ill­
OROMULU, 20lla). 

lnvestigations of some stress factors affecting the vegetal communities must be completed by the publication 
of a Catalogue with indicator, tolerant and resistant superior plant species to these stress factors. This catalogue 
must be put at the disposal ofthe authorized bodies rrom the affected area (prefect's oftice, town halls, cadastre offices, 
environment protection a gene ies, ROMSILV A, alo). On the basis of this Catalogue, the plant and animal communities 
in the affected areas will be restored, using new species as well. lnterspecific relations of the news components of the 
biocoenosis must be established. The features of "tolerant" and "resistant" species in the new environmental conditions 
(under the action ofstress factors) must also be analysed. 

B.INVESTIGATIONS PERFORMED UNDER EXPERIMENTAL CONDITIONS. 
These investigations and techniques can be applied both to organisms harvested from the affected area and in 

ex situ experiments. These experiments can be perfonned with ordinary species, or with radiobiological tester species, 
in experimental culture (on soil surface), or in the mutagenesis laboratory. 

In the laboratory, the species are exposed to an abiotic stress factor, or they are cultivated under some 
conditions rrom the environment, being cultivated on soi[ and wetted with water rrom the affected area, or which reflect 
a stress factor (a concentration ofheavy metals or radionuclides, a/o). 

As radiobiological tester species, annual species are recommended, which are sensitive to stress factor action 
('a species, sensitive to a stress factor, also manifests sensitivity to other stress factors'), and have a small number of 
chromosomes in the somatie cells (preferably up to 2n=20), the division cycle quite synchronous, such as: Viciafaha 
(2n=12), Hordeum vulgare (2n=14), Nigella damascena (2n=I2), Tradescantia sp. (2n=24), Allium cepa (2n=I6) or 
Allium satimm (2n= 16), the Al/ium test (FISKEJO, 1985) being used in the environmental mutagenesis analysis. The 
tester species, Allium test particularly, present some advantages as compared to microbial and animal cells, as being 
more sensitive to pollutants rrom the environment (FISKEJO, 1985), heavy metals (PANDA el al., 1996; PALACIO et al., 
2005), radionuclides including (CORNEANU et al., 2005; CoRNEANlJ et al., 2008, 2009), and being also used for the 
monitoring ofthe synergic effects of severa! pollutants, hydrophilic or lipophilic chemical substances includ ing. 

lnvestigations perfonned under experimental conditions are of different types. 
1. Growth tests, conducted according to the recommendation ofauthorized bodies (JAEA-VJENNA), 14 days 

after the gennination beginning (for monocotyledonous plants), 21 days for Allium test, and 28 days (for dicotyledonous 
species). In ali cases, real leaf length must exceed cotyledonous leaf length. Phenotypical mutants will be also 
remarked. The individual observations are statistically interpreted. 

2. Analysis of cell cycle and of DNA amount (tlow-cytometry) perfonned in the laboratory enables the 
analysis ofthe genetic stability of some genetic material resulting rrom field or laboratory experiments. By this method, 
it can be established if a potential mutagenic agent affects the genetic stability of a genotype, if different genetic 
mutations are induced (at chromosomal and genomic level), respectively. 

3. Analysis of cytogenetic modifications (chromosomal aberrations, metabolic chromosome modifications, 
abnormalities of the division spindle, micronucleus presence in the next interphase) is usually conducted in the first 
mitotic divisions in the radicular meristematic tissue. lnvestigations are perfonned in the meristematic tissue of the 
radicel top, with squash preparations, CARR stain, analysed by an optica! microscope. 
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3.a. Chromosomal aberrations are analysed in ali the cell cycle stages, and usually in anaphase and 
telophase. The main chromosomal aberrations are: acentric fragments, minutes (very small acentric fragments, up to 1 
t-tm in diameter), acentric rings, bridges (single, double, parallel or crossed), arches, centric rings, a/o. In the next 
interphase, ali the acentric fragments and other chromosomal matter without centromere are amalgamated, and 
micronuclei result. Their numeric analysis otfers infonnation about the mutagen process, the efficiency of an 
anticarcinogen treatment alo. 'Retarded chromosomes· can result from mistakes during perfonned of the chromosomal 
preparations. "Gaps" must be also analysed with much caution: there can be real modifications, uncoloured regions on 
the chromosome length, or secondary chromosomal constrictions. 

3.b. Metabolic modifications of the genetic matter, usually visible in prophase, prometaphase and 
metaphase. but also in anaphase and telophase (CORNEANU el al., 2010b). They are especially detennined by the 
adulteration of the condensation degree of the chromatin fibres, the modification of the division spindle orientation, the 
centromere and/or kinetochore inactivation, a/o. They are represented through: PCC (premature chromatin 
condensation). DCC (delay in chromatin condensation), PCD (premature centromeric division), the presence of 
some chromosomes or the whole chromosome set with banding aspect, multipolar division spindle, or its wrong 
orientation (the division spindle in the same ce li half, as a result of the mitotic division, sometimes tetraploid ce lis alo 
can result. (CoRNt:ANU el al., 2010b). 

4. Biochemical analysis of the main substance groups involved in the active response to modified 
environment conditions, having as a result the organism survival. 

5. Analysis of structural and ultrastructural modifications of different cell organelles (chloroplast, 
mitochondria, Golgi complex, peroxisome presence, a/o) conducted with a transmission electron microscope (TEM). It 
can offer information regarding the induced adulterations, the pollutant particles interaction with cell organelles, their 
spread in the organism, and/or their accumulation place, alo (CoRNEANU el al., 1999). The main structural adulterations 
of the nucleus induced by stress factors are represented by: invaginations of the nuclear envelope in which cytoplasm 
can be present, with or without cellular organelles; lysis areas in nuc Ieus or nucleolus, adulteration of the ultrastructural 
shape of nucleolus, a/o. 

6. Analysis of the metabolic and ultrastructural modifications of the nucleus, conducted with a TEM. The 
metabolic modifications represented by bodyguard and NAB's are involved in the resistance to the action of some 
strong stress factors. Bodyguard is represented by large heterochromatin blocks, disposed on the inner surface of the 
nuclear envelope (CORNEANU el al., 1999). Just some genes involved in the cell survival remain active in the rest of 
euchromatin. Bodyguard is the cell response to the action of a strong stress factor. NAB's (nucleolus associated 
bodies) are spherical corpuscles, with a diameter of about 0.5 t-tm, situated near the nucleolus or in intimate association 
with it. They are made of chromatin fibres with a diameter of about 24-26 nm (CRĂCIUN el al., 1996). Their presence 
indicates an intense metabolic activity, normal (meristem or secretor cells, alo), or pathological (stress factor action). In 
Fig. 1, there is a nucleus with NAB's in Typha lal(fhlia, developed on a sterile waste dump from Olari. 

7. Environmental pollution and human infertility. In the studied area from the middle Jiu river basin, with a 
high amount of heavy metals and radionuclides, there were numerous cases of human infertility (female). The 
cytogenetic analysis of some young women proved some cytogenetic adulterations involved in human infertility: 
chromatidal and chromosomal breaks, anomalous elongation of the secondary constriction from the 1 q chromosome 
( + 1 q), probably a premature expulsion of supplementary heterochromatin in metaphase, alo. Some abnonnalities in 
ovogenesis also detennined the presence of an ectopie pregnancy, alo. 

8. Soil surface decontamination can be perfonned by the use of plant species involved in the 
phytoremediation process. These genotypes extract the excess ofheavy metals and radionuclides from the environment. 
In the POLMEDJIU grant, investigations in herbaceous plants, shrubs and trees were conducted. These investigations 
identified some new species with a phytoremediation role, not mentioned before in the scientific literature, such as 
Taraxacum (?{ficinale, Quercus ruhra, Rohinia pseudoacacia var. ollenica, alo. Moreover, these investigations 
discovered the entrance pathways of pollutant particles in the plant (leaf or root), their spread (mainly through the plant 
conducting system and through the aeriferous conducting system of the leaf) or penetrat ion of the ce li wall (Fig. 2), as 
well as the interaction of the pollutant particles with the cell organelles. In some species, the pollutant particles are 
accumulated in the intercellular spaces or are complexed with some chelating substances (synthesized in plants, by 
some specific genes; Fig. 3) and are neutralized (CORNFANU el al., 2012). Syntheses on the field crops involved in the 
phytoremediation of contaminated metals were elaborated by many researchers (CORNEANU el al., 20 Il; V AMERALI el 
al., 20 1 O; alo). Sometimes exogenous particles are present inside some organelles, in nuc Ieus including (Fig. 4 ). 
SFREGIN & KOZIIEVNIKOVA (2008) also conducted investigations in some plants with a natural resistance to a great 
amount of heavy metals (Zea mays, Lupinus sp., Thlaspi per:fh/ialum, T caeru/escens and Amaranlhus relro.flexus). 
They analysed the ro le of root and offshoot tissues in the transport and accumulation of some heavy metals (Cd, Pb, Ni 
and Sr). The specific features of transport and distribution of metals in the roots of different plant species are essential 
determinants for the ability of plants to accumulate metals in their organs. 
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CONCLUSIONS 

The coal extractive and energetic industries are the main sources for the environment pollution with heavy 
metals and radionuclides. They affect the environment quality, human and livestock health. The research perfonned in 
the middle Jiu river basin contributed to establish some indicators for pollution with heavy metals and radionuclides. 
The analysis ofthe environment pollution must include severa[ investigations. 

1. The establishment of heavy metal and radionuclide content in the environment (soil, vegetation, water, air). 
2. The vegetation analysis to establish the pioneer species installed on the affected areas, as well as the 

tolerant, resistant and sensitive plant species. 
3. The use of tolerant and resistant species, together with pioneer species for the revegetation ( or 

reforestration) ofthe affected areas. 
4. The establishment of indicator, resistant and tolerant species from other organism groups: mushrooms, 

lichens, some animals (Insecta, Thysanoptera, in this paper). 
5. The use of different methods of analysis of the pollutant effects on the natural biocoenosis, crops or 

experimental investigations. 
6. The ma in work methods for the analysis of the stress factor effect in the affected areas, are: the analysis of 

the morphological and structural adulterations of the organisms; growth tests; cytogenetic investigations (numeric, 
structural and metabolic modifications of the chromosomes, as well as the spindle division activity, alo), structural, 
ultrastructural and metabolic adulterations of the nucleus or different ce li organelles; analysis of the interaction of the 
eukaryote cell with pollutant particles; modifications in the human population (the fertility state ofwomen), a/o. 

7. The results ofthese researches must be put at the disposal ofthe authorized bodies in the affected area. 
8. The experimental investigations led to redefining the bioindicator term. Bioindicator is represented both by 

individuals, and by some of their features, which indicate the presence of a stress factor in the externa] or interna[ 
environment, even without discovering it. 
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Figure 1. Thypha lat((olia, steri le waste dump, Olari. Nucleus 
with NAB's and granular exogenous particles in vacuole Bar = 1 

J.IITI. 1 Figura 1. Thypha latifolia, haida steril Olari . Nucleu cu 
NAB' s; particule exogene granulare în vacuolă. Bara = 1 J.IITI . 

Figure 3. Quercus rubra, sterile waste dump. Rov inari. Vacuole 
with acicular matter and synthesized chelating substance. 1 
Figura 3. Quercus rubra, haida steril Rovinari . Vacuolă cu 

material aciculare ac icu lar ş i substanţa chelatoare s inteti zată . 

Bara = 2 J.IITI. 
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Figure 2. Helianthus annuus, sterile waste dump, Olari . 
Exogenous acicular particles in ce li . Bar = 5 J.IITI . 1 Figura 2. 
Helianthus annuus, haida de steril , Olari. Particule ac icu lare 

exogene în celulă. Bara = 5J.1m . 

Figure 4. 1-fe/ianthus annuus, sterile waste dump, Olar i. 
Acic ul ar particles among euchromatin fibers in nucleus. Bar = 

2 J.IITI . 1 Figura 4. Helianthus annuus haida steril Olari. 
Particule între fibre le de eucromatină din nucleu. Bara = 2 J.IITI. 
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PRELIMINARY DATA REGARDING THE EVALUATION OF THE STUDENTS' 
ENVIRONMENT AL PROTECTION BEHA VIOUR 

HATUNOGLU Yavuz, HATUNOGLU Aşktm, KERKMANN Gina Raluca 

Abstract. Agn city is thc capital of provincc with thc same namc locatcd in the eastcrn part of Anatolia. In 201 O. thc rcgion countcd 
542.022 inhabitants. Thc Murat Rivcr (Turkish: Murat Nehri) or thc Eastcrn Euphrates is thc major sourcc of thc Euphrates. Sincc 
Scptcmber 2011 wc havc startcd an activity rcgarding the scicntilic works about thc Murat River. especially its sector located \\ithin 
thc city. There \\as mainly studicd thc studcnts' opinion about strict cnvironmental issucs- thc positivc results makcs possiblc futurc 
actions. \\ hich suppose cngaging young generat ion as voluntccrs in cnvironmental protcction actions and elaborat ion of educational 
projccts. 

Keywords: cnvironmental cducation. Murat River. Agn city. 

Rezumat. Date preliminare privind evaluarea conduitei studenţilor faţă de protecţia mediului. Oraşul Agn este 
capitala provinciei cu acelaşi nume localizată în partea de est a Anatolici. În anul 201 O regiunea număra 542.022 de locuitori. Râul 
Murat (în limba turcii. Murat Nehri) sau ramura estică a Eufratului este ramura majoră a Eufratului. Din luna septembrie a anului 
20 Il am ini\iat o activitate ştiin\ilică asupra Râu lui Murat în special asupra sectorului localizat în oraş. A fost analizatii mai ales 
opinia studentilor privind problemele de protec\ic ale mediului. Rezultatele pozitive fac posibile acţiuni viitoare de antrenare a 
genera\ ici tinere ca voluntari în acţiuni de protec\ic a mediului şi elaborarea unor proiecte educa\ionale. 

Cuvinte cheie: educa\ie ecologică. râul Murat. oraşul Agn. 

INTRODUCTION 

Agn city is the capital ofthe region with the same name and is located in the eastern part of Anatolia. With a 
surface of Il ,376 km 2

, the region is bordered to the south by Van and Bit lis regions, in the west by Mus and Erzurum, 
in the north by Kars and lgdir and in the east by lran. The number of Agri inhabitants was 530,879 in 2007 and 
increased to 542,022 in 20 1 O (WIKIPEDIA 1 ). 

Agn City is crossed by the Murat River. The Murat River (Turkish: Murat Nehri) or the Eastern Euphrates is 
the major source ofthe Euphrates. It was also called Arsanias (Armenian: Upwbwhp) in antiquity. The river originates 
near Mount Ararat north of Lake Van, in eastern Turkey, and flows westward for 722 km (449 mi) through 
mountainous area. Before the construction of Keban Dam, the Murat River joined the Karasu 1 O km (6.2 mi) north of 
the dam site and 13 km (8.1 mi) north ofthe town of Keban (WIKI!'EDIA 2). 

The number of scientific papers regarding the Murat River is relatively reduced. lfthe geological structure was 
quite well studied (DLMIR el al.. 2008). there is only little infonnation about the river biodiversity. An interesting paper 
refers to the parasites of fish living into the Murat Rivers (ASLAN, 2009). 

In 2009, it was built a dam in Agn region, the costs of the investment reaching 119,856,806 TL. The dam is 
equipped with three Francis turbines and the production of electric energy is estimated to 129,882 GWh/year. The mean 
annual temperature ofthe Murat River is 6.1 °C; one third ofthe year the Murat River is covered by snow. The economy 
of the region is represented by two bakeries, a sugar factory, two brick workshops; the inhabitants' traditional 
occupations are agriculture and livestock (EKORLK, 2008). 

When the dam was built, there was achieved a well-documented study about the Murat River; although the 
project stipulated the construction of an experimental facility for wastewater treatment ( approximately 150 
1/day/inhabitant) (EKOTLK. 2008), our observations in the field have shown that the city sewerage system discharges 
directly into the Murat River (Photo 1 ). In the urban zone we noticed waste of various origins discharged directly into 
the river (Photo 2); however, the most concerning issue is the construction of a waste water discharge station in the 
immediate proximity ofthe river (Photo 3). Moreover, in some areas ofthe city, the sewerage pipes discharge directly 
into the river (Photo 2). 

MATERIAL ANO METHODS 

Since September 20 Il we have initiated an extensive documentation activity, which has severa! directions: one 
ofthem is a research study and aims at evaluating the saprobity degree ofthe Murat River using ciliates; the preliminary 
data ha ve already been used in the elaboration of a recent scientific paper (KERKMANN el al., 20 12). 

Another important part of this activity regards the evaluation of environmental education degree of the new 
generation. We elaborated an original questionnaire, the sets of questions covering a wide range of environmental issues 
(students' opinion regarding air pollution, the state of roads, few aspects regarding social behaviour, test regarding the 
students' receptivity towards the European system ofwaste collection, etc.). 

In order to test the students' receptivity regarding environmental pollution issues, there was made a 
questionnaire of 45 questions about the Murat River and Agn city pollution. Two hundred students of the Education 

229 



HA TUNOGLU Yavuz HA TUNOGLU Aşkun KERKMANN Gina Raluca 

Faculty were interviewed; the age of the subjects varied between 19 and 23 years old, (79 girls and 121 boys ). The 
target group was chosen taking into account that their opinion about environmental protection is complete (they leamed 
about environmental protection in school). 

This test was perfonned in order to achieve an educational project focusing on a correct environmental 
education and initiation of voluntary activity for waste cleaning of Agn streets and the banks ofthe Murat River. These 
45 questions were grouped in few larger subjects (city pollution, the Murat River pollution, testing availability for 
voluntary actions, some psychological aspects, etc.): the versions of answers were clearly formulated leaving no room 
for ambiguity. The results are expressed as a percentage. 

RESUL TS AND DISCUSSIONS 

The 45 questions (Table 1, Photo 4) addressed to the students were grouped in a few categories concern ing air 
pollution, the Murat River pollution; there was also tested the students' opinion conceming the possibility to adopt the 
European system ofwaste collection. Another group of questions tested the students' availability to act as volunteers for 
waste collecting from Agn streets and the Murat River banks. 

The interviewed students are pessimistic when asked about the tourist potential of Agn city and its present 
state (Ouestion 3 - only 15% answered positively!) and also the town future evolution in this direction (0 1, 032); 
despite their attitude, they wish a resort in their town (big hotel) built from a project sponsored by the City Hali (02-
73%). 

Another group of questions was made to test the students' capacity of observation regarding the state of Agn 
ma in streets (05,07,0 10,0 Il). 

Only 8.5% of the interviewed students believe that Agn streets are clean, considering that a greater frequency 
of the sanitation is quite necessary (0 1 0-94%); there should be also mentioned the adherence tendency, at least at 
mentality level, to the European system of streets cleaning with detergent (0 11-64.5%); the percentage is encouraging 
and confinns one time more that Turkey certainly goes on the right way towards the integration in the European Union, 
using the most important element as modemity resort, namely the new generation's mentality. 

The important positive answers percentages regarding selective waste collection and their recycling (0 12-
96.5%; 013-94%) support the previous supposition. 

A percentage of 71% of the students were open to the possibility of building a bike Iane, especially because 
many of Agn's inhabitants use this means of locomotion to cross the city (038). The question was introduced by 
chance because the Project of ibrahim <;e~en University includes such facility in the Campus area (personal 
communication ofthe Rector, Professor Dr irfan Aslan, during the Art and Education Faculty meeting in January 2012). 

An important percentage of the interviewed students (71%) believes that Agn air is polluted (06) and it is 
necessary to increase the surface of green spaces into the city area, especially into schools gardens (039-94.5%) but 
also on the main arteries ofthe city (037- 94.5%).The students are sure that organic pollution registered in the city can 
be the reason for somatie illness (043-72%), but also for psychic perturbations like depression or nervosity (044 -
81%.045- 94.5%). 

The students are tlexible and confident in the projects of the City Halls regarding the construction of new 
residential districts or enlarging the truck park for waste collection (035-95.5%, 023-88.5%) (http://www.agri.bel.tr/). 

However, the biggest set of questions ( 14) was dedicated to the Murat River, especially to the segment 
crossing the city. The percentage ofthe students' positive answers emphasizes contradictory results. Moreover, despite 
the students' ability to recognize a polluted ecosystem like the Murat River (018-68.5%, O 19-56.5%), characterized by 
the necessity of rehabilitating its banks into the urban area (020-92%) and of regularizing its course by removing silt, 
they did not know that the sewerage system discharges directly into the river (Photo 1) (025-11 %), as well as the 
sewerage pipes (Photo2) (027-9.5%,028-42.5%,029-29%). 

Despite the fact that 35% ofthe students have no in formation about the legislation of environmental protection 
in Turkey (brietly illustrated in Baraj's project EKOTEK, 2008), they consider environmental education study as 
important (0 16-94%) and are ready to make voluntary work for the sanitation of the main streets (031-54%). 
Moreover, their opinion is favourable to the involvement of categories of inhabitants in the collection of domestic waste 
from the city and the Murat River banks (0 17-90.5%, 030-85%). Finally, the students are ready to contribute to the 
formation of correct environmental protection behaviour oftheir children (033-96%). 

Table 1. Questionnaire applied to the target group from the Faculty of Education. 
Tabel 1. Chestionar aplicat grupului (intă de la Facultatea de Educa(ie. 

Yes 
No 

1 do not know 
No. Question number or 

number 
number or 

or 
students 

students 
students 

1 Do you sec Agn region as a reg10n w11h tourism potcntiaP 33.5% 62% 4.5% 

2 Do you think that thc City Hali should make a projcct for a hotel complex in Agn city~ 73% 20% 7% 

3 Do you think that Agn city is ready to receive tourists'' 15% 80.5% 4.5% 
4 Do you think that Aer1 city is pollutcdry 78% 19.5% 2.5% 
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5 Do you consider that the streets ofthe city arc clean'' 8.5% 38.5% 53% 

6 What do you think about the urban air'' ls it clean'' 28.5% 68% 3.5% 

7 Do you think thatthere arc strcets in the city which should be paved0 2% 97% 1% 

8 Do you ha ve light indusi!)' in your town'' 28% 50% 22% 

9 
Do you think that Agn city is affected by the pollution gencrated by this industry'' 

11.5% 72% 16.5% 
(sugar factory for cxamplc) 

10 Do you consider that the ma in streets ofthe city should be hygienized more often'' 94% 6% -
Il 

Do you think the ma in streets should be cleaned with detergent as in the European 
64.5% 30.5% 5% 

system'' 

12 
Do you think that wastc should be collected separately (paper. plastic, glass and 

96.5% 2% 1.5% 
organic household waste) accordinl! to the European model' 

13 Do you believc in rccycling of some materials like glass and paper0 94% 6% -

14 
Do you think thattherc must be introduced fines li.Jr those citizens who polluted the 

84.5% 11.5% 4% 
city0 

15 Do you think that thc City Hali must devclop projccts to reduce pollution in thc city'' 94.5% 4% 1.5% 

16 Do you think that environmental educat ion of studcnts is important 0 94% 5% 1% 

17 
Do you consider it is important to involve pupils in act ivit ies raising the city's 

90.5% 5.5% 4% 
household garbage'' (volunteer tor environmental protection°) 

18 Do you think that the Murat River is polluted'' 68.5% 7.5% 24% 

19 Do you think thatthe Murat River water can be dangerous for people"s health'' 56.5% 13.5% 30% 

20 Do you think that thc rivcr banks located in urban areas should be landscaped'? 92% 3.5% 4.5% 

21 Do you think the rivcr bed should be cleaned ofalluvia0 (scdiments) 63.5% 18.5% 18% 

22 
Should thcre bc built a swimming pool /strand for the city residents near the Murat 

46.5% 40% 13.5% 
river0 

23 
The City Hali has purchased new sanitation trucks. Do you consider the investment 

88.5% 5% 6.5% 
necessal)·'' 

24 ls there a sewagc network ofthe city0 20% 80% -

25 Do you know ifthe city sewage system discharges in the Murat River' Il% 16% 73% 

26 ls there a wastewater treatmenl stat ion before being discharged into the River Murat'' 7% 31% 60% 

27 
Do you know if in the town there are domestic sewage pipes that discharge directly 

9.5% 17.5% 73% 
into the Murat River'' 

28 Did you sec if thcre are domestic wastes discardcd directly into the river? 42.5% 13.5% 44% 

29 Do you consider this detail as important'' 29% 6.5% 64.5% 

30 Do you think that Agn citizcns could help to thc depollution of the Murat River'' 85% 15% -
31 Would you likc to participatc as a volunteer to clean Agn city0 54% 32% 14% 

32 Do you sec Agn as a tourist town in the luture'' 36% 52% 12% 

33 
Are you willing to talk to your children a boul how important it is to keep the city 

96% 3.5% 0.5% 
clean'' 

34 Do you know ifsometimcs there arc problems duc to the Murat River noods'' 16.5% 83.5% -
35 

The City Hali devclops a project for the construction of new residential districts. Do 
95.5% 3% 1.5% 

you agree'' 

36 
Do you consider that it is required a largcr surlacc covered by grecn spaces in the city 

97% 1.5% 1.5% 
ofMm'' 

37 Do you consider as required trec_planting along thc city main artcries0 94.5% 2% 3.5% 

38 
Do you consider as useful the construction ofbike lanes on the city"s arteries'' (as thc 

71% 17.5% 11.5% European model. tor salety and decongestion oftraffic). 
39 Do you considered nccessal)· the arranJ/,ement of J/,reen spaces in school gardens0 94.5% 4.5% 1% 

40 Do you know if therc is currcnt legislation lor environmental protection'' 35% 17% 48% 

41 ls therc any dischargc into the Murat R iver0 7% 33% 60% 

42 Would you like the waters ofthe Murat River to bc cleaner'' 93.5% 5% 1.5% 

43 Do you think organic pollution may causc discascs in Agn city'' 72% 15% 13% 

44 Do you think cnvironmcntal pollution in Agn may generate stress and depression'' 81% 12.5% 6.5% 

45 Do you consider that environmental pollution may cause psychological pollution'' 94.5% 4% 1.5% 
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Photo 1. The Murat Rive r - the sewerage system di scharges 
directly into the river. 1 Foto 1. Râul Murat ­

sistemul de canalizare deversează direct în râu 
(orig inal). 

Photo 3. Discharge ofwastewater in the Murat River (i mage 
taken in Agn city). 1 Foto 3. Deversarea apei uzate în Râul 

Murat (imagine realizată în oraşul Agn) (origi na l). 

Photo 2. Discharge pipe of domestic wastewater in the Murat 
River (image taken in Agn city). 1 Foto 2. Deschiderea 

conductei cu ape menajere în râul Murat (fotografie rea lizată 

în oraşul Agn) (original). 

Photo 4. Questionnaire app lied to the target group from the 
Faculty of Education. 1 Foto 4. Chestionar aplicat grupului 

ţintă de la Facultatea de Educaţi e. 

CONCLUSIONS 

So, after applying the questionnaire, we can draw some conclusions: 
- The students observed some of the main problems regarding the pollution of Agn and of the aquatic 

ecosystem represented by the Murat Ri ver. 
- The students are open and flexible regarding the adoption of the European system to selective waste 

collection, waste recycling and street cleaning with detergent, probing a mentality that will certainly ensure the success 
ofTurkey in the process of European integration. 

- They demonstrate advanced civic consciousness being ready to take volunteering actions for the sanitation 
ofthe city and the Murat River. 

- They are aware of the need to transfer gained knowledge to future generations and fonn a positive attitude 
towards environmental protection. 

We appreciate the results of this questionnaire as encouraging to start an educational project and to take 
concrete voluntary actions meant to increase the sanitation state of the city and the Murat River banks, to initiate an 
active dialogue with local authorities in order to sensitize them to environmental issues. 
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FORERUNNERS OF THE ECOLOGICAL THINKING 
(THE 16Tu- THE 19TH CENTURIES) 

ISSN 1454-6914 

NEACŞU Petre, CIOBOIU Olivia 

Abstract. The development of the ccological thinking in the 16'11 
- the 19'11 centuries is to bc asscssed on the basis of many 

forcrunners· works. that wcrc to discovcr. understand and describc thc way lire mcchanisms and proccsscs functioncd. Analysing the 
respective pcriod. onc may noticc that thc rcscarchcrs rrom diflerent lields of natural and human scicnccs undcrstood that itcms in 
naturc (plants. animals. physical phcnomcna. etc.) arc not isolatcd and static. but they display dynamic intcractions. This knowlcdgc 
led to thc appearancc ofecology as a distinct science in thc framework ofbiology in the 20'11 ccntury. 

Keywords: ecological sciencc. forcrunncrs. ccology. 

Rezumat. Precursori ai gândirii ecologice (secolele XVI - XIX). Dezvoltarea gândirii ecologicc in secolele XVI - XIX se 
regăseşte in însemnările şi lucrările multor precursori. care urmau să dezvolte şi să descopere. să inJclcagă şi să descrie desflişurarea 
macanismelor şi proceselor viclii. Privind retrospectiv perioada analizată se poate constata că cercetătorii din diverse domenii ale 
ştiinJclor naturii şi a celor umaniste. au in1clcs că lucrurile din natură (plante. animale. fenomene fizice etc.) nu sunt izolate şi statice. 
ci in interactiuni dinamice. Aceste cunoştinlc au condus ca in secolul XX să apară ecologia ca ştiinlă biologică de sine stătătoare. 

Cuvinte cheie: gândire ecologică. prccursori. ccologic. 

The development of ecologica! thinking intensifies between the 16'11 and the 19'h centuries due to the 
development of ali human fields of activity: agriculture, industry, goods market, literature, arts and sciences, 
highlighting the appearance of a new production pattern, the capitalist one. 

In biology, research diversified passing from the simple description ofthe characteristics ofspecies to multiple 
physiological, microbiological, soil biology, geographical distribution studies, to the elaboration of ecologica! concepts 
and principles. 

The understanding germs of the phenomena, structures and functions of plant and animal life, of their 
relationships to the environments they live in are to be found in the notes and works of many forerunners that were to 
develop and discover, understand and describe life mechanisms and processes. 

In a much or less aleatory succession of their mention in the history of science, of thinking and understanding 
of life and phenomena related to plant and animal life and not only, the recollection of those scientists who can be 
considered real forerunners ofthis science is quite welcome (BOTNARIUC, 1961; IAROSENKO, 1962; NEAC~tJ, 1984 ). 

The period 1500 - 1900 embraced certain ecologica! knowledge exposed by scientists from other fields of 
study. Thus, in the works of some physicists there appeared data about the influence of the environmental factors upon 
organisms. Robert Boyle tested the behaviour of animals under different conditions of atmospheric pressure. Reaumur 
made some observations regarding the influence of certa in abiotic factors upon organisms (BOTNARIUC, 1961; 
DELEAGE, 1991; RLAUMlJR, 1749). 

Francis Bacon (1561- 1626), an English savant and philosopher, in his book entitled "The New Atlanll"' is 
against scholastics and a supporter of experimental methods (BOTNARIUC, 1961; WORSTER, 1992). 

Henry Hudson, an omithologist, explained the ro le of the protection colours in case of birds, as well as their 
behaviour (BOTNARIUC, 1961; WORSTLR, 1992). John Ray ( 1628 - 1705) is considered the greatest English naturalist 
before Charles Darwin. He acknowledged the existence of a stable and sustainable order in nature (RA Y, 1674). 

John Evelin published the work '"Si/va'' in 1664 or treatise upon forest trees, where he recommended the 
rational management of forests (WORSTI'R, 1992). 

Charles Linne ( 1707 - 1778), 1749, published "Treatise on the economy of nature'', where he explained 
through many examples that everything interrelated in nature following a common interest by means of food chain 
which linked the alive and dead, the predator and prey (BOTNARIUC, 1961; LINNAElJS, 1735; WORSTER, 1992). 

Gianluigi Buffon ( 1707 - 1788) mentioned in his work the succession of forest species and the influence of 
light and shadow upon this process (BO"INARilJC, 1961; DLLEAGE, 1991; IAROSENKO, 1962; WORSTER, 1992). 

Gilbert White ( 1720- 1793) emphasized the importance of insects and reptiles in the economy of nature. He 
considered nature was a remarkable organizer (WI IITE, 1756; WORSTER, 1992). 

Thomas Maltus ( 1766 - 1834) published in 1798 a brochure entitled "With regard to the populat ion", 
considering that alimentary products increased in arithmetic progression while population increased in geometric 
progression and, consequently, ata certain moment, population would exceed the available food resources (BOTNARIUC, 
1961; REAUMUR, 1749). 

Alexander von Humboldt ( 1769 - 1859), after his research in South America between 1799 and 1804, proved 
that ali the plants present in the world had to be classified not only taxonomically but also from the point of view of 
geographical conditions. In 1805, he published the work ''Certain ideas upon the geography (~f plants" (BOTNARIUC, 
1961; SAFONOV & HUMBOLDT, 1962; WORSTER, 1992). 
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Charles Lyell ( 1797 - 1875) published the work ''Geolog)' principles". The ideas exposed in this book 
contributed to the development of Darwin's evolutionary concepts upon nature. He considered that the human being 
was a perturbing element of natural ba lance (DROUIN, 1993; LYEU., 1830; MAI.TIIlJS, 1817; MArACiNE, 2002). 

George Emerson ( 1803 - 1882). an American lawyer, held conferences on nature that he also published in 
1836 (DU.EMîl:, 1991; MArACiNE, 2002). Luis Agassiz (1807- 1873). a zoologist at Harvard University. studied the 
limnology of Lake Walden (USA) (AGASSIZ, 1859; MATAGNE, 2002; WORSTER, 1992). 

Henry Thooreau ( 1817 - 1862) is a real field ecologist. He observed the succession of plants in nature 
(WORSTER, 1992). Titman, in Russia, elaborated a study on steppe vegetation in 1837 (IAROSENKO, 1962). 

August Grisebach, in 1838, (WoRSTER, 1992), introduced the term of formation for identica! communities of 
plants developed under similar climatic conditions. no matter the vegetal species taken as example: humid tropical 
forests from Africa, South America. lndonesian Archipelago represent a single type of vegetal fonnation. 

J. R. Lorenzo published in 1858 (LORENZO, 1858; IAROSENKO, 1962) a work about the subalpine swamps from 
Salzburg (Austria). The author described not only the vegetation present in the swamp but also smaller groups such as 
micro-groups or micro-phytocoenoses. 

The Swedish geologist Hampus von Post (IAROSENKO, 1962), 1851-1856. published some works where he 
remarked that the same plant species may grow differently depending on soi! and climatic conditions. 

Vladimir M. Bajanov published in 1863 (IAROSENKO, 1962) the paper entitled "On the urtificiully cultivated 
meadows", which contained numerous geobotanical notions. Kerner published in 1863 the work "The life ()lplunts in 
the Danubiun countri ", where he subdivided vegetation in fonnations and thoroughly described each of them 
(IAROSENKO, 1962). 

Ernst Haeckel ( 1834 - 1919) proposed for the first time in 1866 the tenn of ecology as the science of the 
relationships between living organisms and their externa! environment, habitat (HAECKEI., 1866; NEAC~lJ, 1984; 
WORSTER, 1992). 

F. 1. Ruprechi, in 1866, published the work "Geobotanical research on cherno:::em", where he used the tenn of 
geobotanics for the first time (IAROSENKO, 1962). 

Karl Moebius defined ( 1877) biocoenosis as a community of organisms developing within a certa in territory. 
adapted to the environment and one to each other, fonning a whole that changes as environment conditions or the 
number of species changes (DROUIN, 1993; MoEBilJS, 1865; NEAqlJ, 1984). 

Robert Hult, a Finish researcher published in 1885 a study upon the vegetation in the area of Bleking (Finland) 
and a study about the alpine vegetation form the north of Finland. Hult's works marked the beginning of research 
regarding the succession of vegetal groups (IAROSENKO, 1962). 

1. K. Pocioski, published the paper ( 1891) "Studies regarding the flora development". where he proposed the 
separation of the vegetal groups in a distinct science cal led "FlorologJ'"; he considered it the science deal ing with the 
genesis, life, development and distribution of vegetal formations. Afterwards, the author renounce at the term of 
florology replacing it with the tenn phytocoenology in 1896 (IAROSI:NKO, 1962). 

Charles Darwin ( 1809 - 1882). an English biologist, set up the evolutionary laws as a result of natural 
selection (BOTNARilJC, 1961; DARWIN, 1857; NEACŞlJ, 1984; WORSTER, 1992). 

Thomas Huxley ( 1825 - 1895), another English biologist, published in 1893 the work entitled .. Evo/ution und 
ethics'', as he was a partisan of Darwin and his evolutionary theory (BOTNARilJC. 1961; Huxr.r:Y, 1863: WORSTER, 
1992). 

Eugen Warming published in 1909 "Oecology ol Plants" (WARMING, 1909). Wanning considered that plant 
ecology had to study: 

1 - what are the species associated within the same habitat? 
2 - which is the physiognomy of vegetation and landscape? 
3 - why do species have a distinct behaviour and habitat? 
4 - why do species have a characteristic physiognomy? 
5 - which is plant economy, their interna! and externa! structure and their relationship to the enviromnent? 

(IAROSENKO, 1962; WARMING, 1895; 1909). 
Wanning is considered the founder of vegetal ecology, in other words of a new biology branch (W ARMING, 1895). 
P. N. Krilov published in 1898 the work "Churucteri:::ation (}lthe vegetutionfi·om the Siheriun District Tomsk" 

(IAROSENKO, 1962). 
Retrospectively analysing the aforementioned period one may notice that researchers acting in different fields 

of natural and human sciences understood that items in nature (plants, animals, physical phenomena, etc.) are not 
isolated and static but they display dynamic interactions (DEI.EAGE, 1991; WORSTFR, 1992: DROlJIN, 1993; MATAGNE, 
2002). 

It was clearly understood that plants and animals are not distributed at random ali over the globe, but they are 
conditioned and modified by physical factors (temperature, light, humidity, atmospheric pressure), chemical factors 
(type of soil, water) and biologica! factors (parasites, predators, human pressure, etc.). 

As a conclusion, along the four centuries ( 16'11 
- 19111

), there emerged notions and actions with different 
degrees of complexity and theorization regarding the living world: succession from dead to alive; water circuit in 
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nature; succession of plants, etc. There were synthetized different notions, such as vegetal fonnation, phyto-sociology, 
biocoenosis, geobotanics, ecology. K. Moebius' work. "Fauna (?f Kiel Gu(f' is considered the start of the modern 
system and methodology in ecology (Momius, 1865). Charles Darwin advanced the theory about the formation of 
coral reefs, which, with some modifications, is accepted even nowadays. There appeared the first Laboratory of Marine 
Biology at Concarneau (France); it can be considered the first research resort in the world. In the United States, the 
zoologist Louis Agassiz inaugurated the first studies of marine ecology. In London. there was printed the first course on 
plant ecology. 

Consequently, ali the accumulated knowledge led to the appearance of ecology as an independent science in 
the 20'11 century, as well as of other adjacent branches. such as limnology, hydrobiology, animal ecology. environmental 
protection. 
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INMEMORIAM 
PhD. MIRCEA VLĂDOI 

(1946-2011) 

CAZAN Oana Mihaela 

A lthough over seven months ha ve passed 
since my father passed away, 1 still fmd it quite hard to 
accept the idea that the man who had not only a lot of 
projects to complete but also so much love to offer is 
no longer among us. 

1 have decided to write these lines in the 
memory of a wonderful father and friend , a man who, 
despite the terrible incurable disease he had to cope 
with (i.e. cancer), he bravely fought with extraordinary 
tenacity until the last day of his life, enjoying every 
moment spent with his beloved family and his friends. 

Since childhood my father had been greatly 
fond of nature - many a time he would tell me about 
the botany or zoology classes that he, as a schoolboy, 
had frequently attended in the city 's large public 
gardens, right in the middle ofnature. 

Another great passion of my father.z., throughout both high school and university, was chemistry, a science that 
he made me love from the very first 1 year 1 encountered it as a school subject. 

In fact, throughout my entire years of school my father was a genuine mentor for me - he carefully guided my first 
steps in the academic realm and cultivated my love for literature, mathematics, physics, geography and the sciences ofnature. 

After graduating from university (i.e. Politehnica University of Bucharest) my father pursued a long career of 
over 40 years in metallurgy, the field in which he also eamed his doctorate degree. He co-authored the treatise " Metals 
and Non-Ferrous Alloys in Metallurgy" (published in 1981) and , as professor of Craiova Mechanics University, he 
delivered lectures for nearly ten years. 

My father ' s passion for nature began to take clear shape over thirty years ago. It ali started one day when my 
father and 1 stro lled in the park and came across with two boys, who hadjust caught two Death 's Head moths and were 
urging each other to crush them. Only my father spoiled their fun and took the spectacular moths home, which he used 
to ski lfully create a miniature diorama that 1 can clearly recollect as though it had happened yesterday. This is how he 
took up the hobby of hunting and preserving buttertlies, whose number rose constantly. 1 remember with delightful 
nostalgia ali the holidays in my childhood, when my father (Fig. l ), my brother Bogdan and r would go hiking ali over 
the mountains in search for new Romanian buttertly species. 
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As the years passed, the assortment of 
buttertlies and moths increased and diversified 
spectacularly, and my father took great care in 
minutely arranging and refining hi s collection. 
Eventually, he added a great number of exotic species 
(Fig. 2), to the Romanian ones, as well as an 
impressive number of members of the insect order of 
Coleoptera, commonly referred to as beetles (Fig. 3). 

My father corresponded with numerous 
lepidopterists and collectors from ali over the world, 
which enabled him to carry out regular buttertly and 
moth exchanges and develop the exotic side of his 
collection. In addition, he was a member of the 
Romanian Lepidopterology Society and maintained 
strong ties with the Museum of Natural History in 
Craiova. 

Besides his remarkable collection of 
Lepidoptera and Coleoptera species, my father 
accumulated and organized collections of both 
Romanian and foreign stamps, coins and banknotes, as 
well as minerals, rocks and corals. 



CAZAN Oana Mihaela 

At the moment my father"s collection includes dozens of thousands of items representing more than 
2,500 various species of Romanian and foreign butterflies, moths and other insects. This collection is the fruit of over 
thirty years of work, patience and craving for perfection in the fascinating field of entomology, in spite of his 
completely different professional background and the unforgiving disease he had to struggle with from 2005 until 20 Il. 
In the last six years of his life, especially in the last seven-eight months when his condition was seriously worse, my 
father tenaciously fought against his cancer and never surrendered a single moment. 

1 would like to say good bye to the one who was my father, mentor and friend for thirty nine years, tear in my 
eyes and pain in my heart, and end this in memoriam by adding that my father's interest for butterflies, moths, insects in 
general, stamps, coins and banknotes, minerals, rocks and pebbles, corals and, last but not least, his infinite love for his 
family motivated him till the last breath ofhis extraordinary life. 

IN MEMORIAM 
DR. MIRCEA VLĂDOI 

(1946-20ll) 

CAZAN Oana Mihaela 

Cu toate că au trecut şapte luni de când tatăl meu ne-a parăsit pentru totdeauna, îmi vine foarte greu să accept 
ideea că nu se mai află printre noi omul care mai avea nu doar o mulţime de proiecte de finalizat, ci şi atât de multă 
dragoste de oferit. 

M-am hotărât să aştem aceste rânduri în memoria unui minunat tată şi prieten, un om care s-a luptat curajos şi 
tenace până în ultima clipă, în ciuda necruţătoarei boli incurabile de care suferea (cancer), bucurându-se de fiecare 
moment petrecut alături de familia pe care o iubea atât de mult şi de prietenii de-o viaţă. 

Tatăl meu a îndrăgit foarte mult natura. Încă din copilărie îmi povestea adeseori despre lecţiile de botanică sau 
de zoologie pe care, ca şcolar, le petrecea în parcul oraşului, în mijlocul naturii. 

O altă mare pasiune a tatălui meu, manifestată de-a lungul anilor de liceu şi a facultăţii, a fost chim ia, o sţiinţă 
pe care m-a făcut s-o iubesc din primul an de studiu al acestei materii. 

De fapt, tata mi-a fost un adevarat mentor pe parcursul întregii şcoli- călăuzîndu-mi cu grijă primii paşi într­
ale învaţăturii şi culti vându-mi dragostea pentru literatură, matematică, fizică, geografie şi ştiinţele naturii. 

După absolvirea facultăţii la Politehnica din Bucureşti, tatăl meu a urmat o lungă carieră de peste 40 de ani în 
metalurgie, domeniu în care a obţinut şi doctoratul. Este autorul tratului '"Metale şi aliaje non~feroase in metalwxie" 
(publicat în 1981) şi a activat timp de aproape zece ani ca lector în cadrul Universităţii de Mecanică din Craiova. 

În unna cu mai bine de treizeci de ani, pasiunea tatălui meu pentru natură a început să prindă contur. Totul a 
pornit într-o zi când mă aflam la o plimbare cu tata prin parc şi am dat întâmplător peste doi baieţi care prinseseră doi 
fluturi "cap de mort" şi se îndemnau unul pe celălalt care să-i strivească primul. Doar că tata le-a stricat plăcerea şi a 
dus minunaţii fluturi acasă, folosindu-i cu mare pricepere pentru a crea o dioramă în miniatură pe care mi-o amintesc 
clar, de parcă s-ar fi întâmplat ieri. Aşa s-a nascut hobby-ul său de a prinde şi conseva fluturi, al căror număr a crescut 
constant. Imi amintesc cu plăcere de toate acele vacanţe din copilărie, când tata, fratele meu, Bogdan şi cu mine băteam 
munţii în lung şi-n lat, în căutare de noi specii de fluturi româneşti (Fig. 1 ). 

Odată cu trecrea anilor, numărul lor a crescut, colecţia a fost aranjată şi cizelătă cu mare migală de catre tata, 
iar speciilor de fluturi româneşti li s-au alăturat şi din ce în ce mai multe specii exotice (Fig. 2), precum şi numeroase 
specii de coleoptere (Fig. 3). 

Acestea din urmă sunt rezultatul schimburilor efectuate de tata prin corespondente purtate cu numeroşi 
colectionari de lepidoptere şi coleoptere din întreaga lume. 

A fost de asemenea, membru al Societăţii Lepidopterologice Române şi a avut o buna relaţie de colaborare cu 
Muzeul de Istorie Naturală din Craiova. 

Alături de cu adevarat impresionanta colecţie de lepidoptere şi coleoptere, tata a adunat şi organizat colecţii de 
timbre- româneşti şi străine- monede şi bancnote din România şi din peste 30 de ţări din lume, corali, roci, minerale şi pietre. 

În acest moment, colecţia tatălui meu numără peste 2.500 de specii diferite de fluturi şi alte insecte, româneşti 
şi exotice (numărul exemplarelor fiind de ordinul zecilor de mii), adunate în peste 30 de ani în care această pasiune a 
conţinuat să existe şi să fie desăvârşită prin muncă, răbdare şi dorinţă de perfecţiune în domeniul entomologiei, chiar 
dacă formaţia sa profesională a fost cu totul alta şi chiar dacă începând cu anul 2005 a fost diagnosticat cu această boala 
cumplită care este cancerul. În ultimii 6 ani, şi în special în ultimele 7-8 luni de viaţă când situaţia s-a înrăutăţit simţitor, 
tata s-a luptat cu îndârjire cu acest duşman neiertător, nedepunând annele nici un moment. 

Închei aici acest articol în memoriam, cu durere în suflet, luându-mi adio cu lacrimi în ochi, de la cel care mi-a 
fost vreme de aproape 39 de ani tată, mentor şi prieten, concluzionând că pasiunile sale pentru fluturi şi insecte, timbre, 
monede şi bancnote, corali, diferite tipuri de roci şi pietre, pe lânga dragostea fară margini pentru noi, familia, I-au 
motivat până în ultima clipă a vieţii sale. 
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Figure 2. Exotic butterfly from personal co llection. 
Fi 2. Fluturi exotici din 
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The journal is edi ted by the Oltenia Museum Craiova and it publishes origi na l papers in the field s of vegetal and animal 
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between two or many authors, use conuna 

capita l, 11 pL, bold, normal, a ligned right 
One spare row IOPL 1 ' 

Abstract (Engli sh) 
fTom the beginning ofthe line, withouttab, the abstract will be wrinen with 9 pL , normal , maximum 
9 pL , bold, normal 300 words 

OM soare row, 9 Pf, 
_, 

--
Keywords (English) from the beginningofthe line, without tab, max imum 5 words, 9 pl ., normal 
One soare row. 9 11t. ! .-

" 
fro mthe beginning of the line, wi thout tab, 

Complete translation of the title in Romanian (no capital 
Rezumat (Romanian) 

9 pl. , bold , normal 
letters, except for the first letter of the titl e; 1 O pl., bold)_ The 
content ofthe abstract - 9 pL , nonnal , maximum 300 words 

One SDQI'e row. 9 Jl!. l 
C uvinte cheie (Roman ian) l'romthe beg inning of the line, withouttab, maximum 5 words, 9 pL, normal 
One ~ row U_jiţ._ -_ 1 --- --~ 

INTROD UCTION 1 O pL (cap ita l letters, bold) content - 1 O pt, normal 
One spore_ row; 10 pt. 1 -,-_ 

'' -· 
-· 

MATERIAL AND ME:THODS 1 1 O pL (cap ital letter, bold) 1 content - 1 O pt. , normal 

0ne "SIJQI'e row /O rit. 1 
·o ··-c-- ,_-_ 

RE:SULTS 1 1 O pL (cap ital letter, bold) content - 1 Opt , normal 
One iiore row. IOPI. ! ' .;.__• 

DISCUSSIONS 1 O pL (capital lener, bold) content - 1 O pL, normal 

CONCLliSIONS 10 pL (capitalletter, bold) content - 1 O pl. , normal 
One SIJQrl roti, 10 IJI, j _. _;; .,: ;.,-.. " C' 

-

ACKNOWLE:DGE:ME:NTS 1 O pL (capital letter, bold) content - 1 O pl., normal 
,1",';; 

RE:FE:R E:NCES 1 O pl. (capital lener, bold) content - see bibliographical references 
One RJare row 10 tit. 1 -.. . ._ 

-:~_ :_"~ 

Bibliography enumeration see the detailed explanations al the references heading 

Personal data 
Na me and surname - 8 pL , bold , normal , centered 

lnstitution and e-ma il address - 8 pl. , normal, centered 

8 . Sctelltijic reports wt ll be structured accordmg to the author·s (authors·) preferences, but ti has to mclude abstract and 
key words, both in English and Romanian. 

C. As for reviews, there will be mentioned : author (authors) ofthe book (name and first name - SMALL CA PS), comma. the 
title of the book, non capital s (Italie), publishing house, publi shing location, year, number of pages. Use a free space and then render 
the text of the rev iew with as fewer paragraphs as possible and the same characters as in the case of origi na l pa pers. 

• the materials sent for publication (printed and in electronic format) has to be between 2 and 8 pages (the number of 
pages must be even); 

• publishing language: Engli sh; 
• page format- A4 (2 1 x 29.7 cm), margins: top - 2.5 cm; bottom - 2.0 cm; left - 2.0 cm; right - 2.0 cm; gutter- O cm; header, 

footer - 1.27 cm. The papers will be elaborated in Microsoft Word, justified; font: T imes New Roman, 10 pl., nom1al ; sing le space; 
• latin names (genus, subgenus, species, subspecies) will be written with italie eharacters ; suprageneric names are not 

written with italie characte rs. The same procedure is used when they are mentioned within figures, graphs and tables; 
• yo u have to use the E ng lish punctuation signs, name ly comma instead of dot and dot instead of comma at numbers in the 

text, fi gures, and tab les. For example: 54,30 m (i n Romanian) = 54.30 m (in Eng li sh); 2.500 m (in Romani an) = 2,500 m ( in Engl ish); 
• the first mention of a taxon in the text will be followed by the taxon author' s name and the publishing year of the 

descript ion, accordi ng to the zoologica! nomenclatu re code (e.g.: Cossus cossus (L tNNAEUS 1758); 
• the names of the authors quoted in the text, at references, as we ll as the authors of the scienti fic names wi ll be writte n in 

SMALL CAPS; ifyou do not know this option, write normally, not capitalletters! 
11. References 

li> References in the text (quotation) includes only the author' s/authors' names (SMALL CAPS) and publi shing year. 
Example: IONESCU ( 1965), STEFANESCU, 2008a o r (IONESCU, 1965 ; STEFANESCU, 2008a), when it is a sing le author; 

IONESCU & WEINBERG ( 1970), RADULESCU & SAMSON ( 1990) or (IONESCU & WEINB ERG, 1970; RADULESCU & SAMSON, 1990), when 
there are two authors; IONESCU et al. ( 1992) or ( IONESCU et al., 1992), when there are more than two authors; 

- in case there are many papers written by the same author/authors, published in the same year, use the letters a, b, c etc. 
afte r the year (e.g.: IONESCU. 2000: IONESCU, 2000a, ... , 2000g). 
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-,.. References will include only thc papcrs quotcd in the text ( 1 O pt. ). alphabetically rendcred. without numbcrs. as it follows: author 
(SMAl.l. CAPS). publishing ycar (normal). (do not use comma bctwccn thc author and thc publishing ycar or bct1vecn thc namc and lirst 
namc ofthc samc author: usc comma bctwccn diflcrcnt authors. whcn there arc more than two). the title o/tiu: papa (italie). namc ofthc 
journal. publishing housc. volume numbcr (bold). the number of fascicle (nonnal). number of pages (nonnal). When therc arc two 
authors. usc ··&··: iftherc arc many authors. mcntion ali ofthcm. The ladics· lirst namc is completcly writtcn: lor gentlcmcn. usc only thc 
lirst lcttcr. Thc rclercncc titles will bc aligncd as it f(Jllows: the lirst line from thc bcginning (no tab). the secondat 1.27. Example: 

Book reference: 
Bo~CAill N. 1971. Flora şi vegetatia ,\/un{ilor 7'arcu. Godeanu şi Cernei. Edit. Academiei R.S.R .. Bucureşti: 30-35. 

Paper published in a journal: 
STAN MEl.ANIA & BACAl. SVI'TLANA. 2006. :\"e11· contributions to knowledge ofStapl~vlinidae (Coleoptera: Staphylinidae) ofthe landscape 

rese1;·e "Codrii Tigheci .. (Moldova). Oltenia. Studii şi comunicări. Ştiin\clc Naturii. Muzeul Olteniei Craiova. 22: 155-159. 
Reference to a part of a collective pa per; volume (with editors): 

IFTIMI' AL. 2005. Amfibieni şi Reptile. In: Botnariuc & Tatole (Eds.) Cartea Roşie a Vertebratelor din România. Edit. Academiei. 
Române: 1-325. 
Papers presented at scientific manifestations and published in a volume without editors: 

CIOCiliA V. & STANCĂ-MOISE CRISTINA. 2001. Conlributions /o the knowledge rJf the .lfacrolepidoplera .fi"om natural complex 
""/Jwnbram Sibiulur·. Sesiunea Ştiin\ilică dedicată împlinirii a 75 de ani de la în li intarca Statiunii Biologice Marine ··rror. 
dr. 1. Borcca" J\gigca-Constanta. 19-20 octombrie 2001: 125-13 1. 
Web page: Muzeul Olteniei Craiova. Sectia Ştiintele Naturii. Oltenia. Studii şi comunicări. Ştiin{ele ."ia/urii (online). 2008. 

Publisher: Muscum of Oltenia Craiova. Romania. http://olteniastudii.3x.ro/. (acccssed: May 8. 20 Il). 
Entire electronic document or service (data base, e-book): 

Fauna Europaea: Chironomidae. In: Fauna Europaea: Chironomidae. Diptcra. Nemathocera (Ed. Il. de Jong). Fauna Europaca 
vcrsion 1.5. http://\\ww.faunacur.org. (accessed: June 23. 20 Il). 
For e-book: 

CARROl.l. L. 1994. Alices Adventures in Wonderland (online). Tcxinlo ed.2.1. (Dortmund. Germany): WindSpiel. Novcmbcr 1994 
(cited 30 March 1995). Chapter VII: J\ Mad Tea-Party. Available from the World Widc Web: http: www 
gcrmany .cu.nctlbooks/caroll//alicc _1 O.html#SEC 13 (accessed: March 30. 1995 ). 
Electronic publication (papers): 

DANil.EVSKY M. L. 2007. A check-list of l.ongicorn Beetles (Coleoptera. CerambycoideaJ of l:"urope. Availablc online at: 
http://www.colcoptera-literatura.ic.cz./litcraturalchecklist_cerambycidac_2007.doc. (accesscd: May 20. 20 Il). 
Official publications (laws, decrees, official reports): 

*** România. Legea nr. 13 /993 penlru aderarea României la Conven{ia privind consen·area vie{ii sălbatice şi a habitatelor naturale din 
Europa. adoptată la Berna la 19 septembrie 1979. Monitorul Oficial al României. An. V. nr. 62/25 martie 1993. Bucuresti: 1-20. 
Ph.D thesis: COSTACill' 1. 2005. Flora and vegetation Afotru River Lower Basin. Ph.D. Thcsis. University of Bucharcst: 
Romania. 290 pp .. 8 Pl. 

Note: The papcrs published 1vith other charactcrs than thc Latin ones, will be re-written with Latin characters, both in text and at 
rctcrenccs. 
Example: Al.EXANDROVICH O. R. 1995. Reconstruction ofthe ways ofthe ground beetles (Coleoptera. Carabidae)jaunaforming al 

the West ofthe Russian plain. In: 1. K. Lopatin. Pisanenko A. D .. Shklyarov L. P. (Eds.). Fauna and taxonomy: Proceed. 
Zoology Museum Byel. University Minsk: Nauka 1 Tekhnika. 1: 52-68. !In Russian with English abstract] 
III. lllustration: 
lmagcs (white/black or colour) are inserted into the manuscript. but the original versions have to bc also sent separatcly: 

original drawing madc in ink. good contrast photographs. electronic images in TIFF lormat ata minimum rcsolution of 300 dpi. 
, Tablcs and graphs will bc insertcd into the manuscript. but original vcrsions 11ill bc sent separately. as 11ell. Tables have tobe 
achicvcd using thc samc text editor mcntioncd abovc. 8 pt. Graphs must bc achicved in Microsoft Word or Microsoft Exccl. The 
table' s lcgcnd will be writlcn under thc table. 8 pt.. normal. 
, lllustrations rcfcrenccs (tab les. images) will bc made in the text as it lollows: (Fig. 1 ). (Figs. 1 a. b). (Figs. 3: 5): (Table 1 ): to thc 
photos. the sourcc or thc photo' s author will bc mentioned. 
-,.. The titlc of a figure (both in English and Romanian). will be centered below thc ligure: as lor tab les. put it above (aligned right). 
both 9 pt.. normal. Examples: 

a) Table 1. List ofthe identified staphylinids from thc Lower Dniester./ Tabel 1. Lista faunistică a statilinidelor identificate în 
pădurile Nistrului Inferior. 

b) Figurc 1. Distribution ofthc buttertly Papilio maclwon L. 1 Figura 1. Distributia lluturelui Papilio maclwon L. 
,.. For diagrams. use white, black, grey, different tones and hatches. They will not be published in colours. 
, Diacritical marks 11ill be uscd lor thc Romanian authors and towns. 

The paper will be accepted for publishing if: 
, it acquircs a favourablc rcvicw from the scit.:ntilic rcviewers ofthe journnl: 
, it respects thc atorcmcntioncd requircmcnts: 
, it is sustained within the framework of thc International Contcrencc ··.Huseum and scienti{tc research". organized annually in 
Septcmber: 
, thc publication lcc is paid: 
-,.. it is rcspected thc deadlinc. March 31 ofthc currcnt ycar. 

The editorial board has thc right to reduce thc number of ligures and photos (ifthcre are too many as compared to the text 
of the pa per or ifthey do not correspond to the requirements) and not to accept pa pers scnt alicr deadline. March 31, 2013. 
, With ali the respect for the authors, papers that do not correspond to the recommendations will be sent back. 
, The responsibility of the scientific content of the pa pers depends entirely on the authors. Authors must rcvisc the papcrs 
revicwcd by thc rcvicwcrs. 

The Editorial Board 
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