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PHYSIOLOGICAL RESEARCH REGARDING THE INFLUENCE OF THE PATHOGEN
ATTACK PRODUCED BY Elsinoé rosarum JENKINS & BITANC.
IN THE ROSE PLANTS (Rosa sp.)

NICOLAE lon, BUSE-DRAGOMIR Luminita

Abstract. The physiological research regarding influence of the pathogen attack produced by Elsinoé rosarum JENKINS & BITANC.
has been made on Pascali rose variety cultivated in the Botanical Garden “Al. Buia™ from Craiova. Dolj. In the analysed rose leaves
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 alter 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 leaf and the stomatal conductance show a
positive correlation between these. with specific variations in the attacked leaves. in comparison with healthy leaves. In the attacked
leaves it was recorded a lower water and chlorophyllian pigment content. which correlates with the decrease of the photosynthesis
intensity. Under the damaging action of the pathogens. in the attacked leaves the hydric and metabolic unbalance appear. with
negative consequences on the growth ol rose plants.

Keywords: attacked lcaves. healthy leaves. pathogen. physiological processes. rosc varicty.

Rezumat. Cercetari fiziologice privind influenta atacului patogen produs de Elsinoé rosarum JENKINS & BITANC.
la plantele de trandafiri (Rosa sp.). Cercetarile {iziologice privind influenta atacului patogen produs de Lisinoé rosarum
JENKINS & BITANC. s-au electuat la soiul de trandaliri Pascali cultivat in Gradina Botanica ..Al. Buia™ din Craiova. Dolj. La frunzele
de trandafiri analizate s-a constatal ca dinamica diurna a fotosintezei si transpirajici variaza in functie de conditiile climatice.
prezentdnd valori scazute dimineata. valori maxime dupa pranz si valori scazute spre seard. dar intensitatea acestor procese are valori
mai scazute in frunzele atacate. Regresii liniare efectuate intre procesele fiziologice ([otosinteza si transpiratie) si radiatia lotosintetic
activd. temperatura frunzei i conductania stomatala. evidentiaza corelatii pozitive intre acestea. cu variatii specifice. la frunzele
atacate. comparativ cu [runzele sinatoase. in frunzele atacate s-a inregistrat un coninut mai scazut de apa si pigmenii clorofilieni.
fapt corelat cu scaderca intensitatii fotosintezei. Sub actiunea daunatoare a patogenului. in frunzele atacate. apar dezechilibre hidrice
i metabolice. cu consecinte negative asupra cresterii plantelor de trandaliri.

Cuvinte cheie: frunze atacate. frunze sanatoase. patogen. procese fiziologice. soi de trandaliri.

INTRODUCTION

The rose is a plant from the Rosaceae family spread in most regions of the 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 Elsinoé rosarum (JENKINS & BITANC. 1957) is found on different
Rosa species and varieties of cultivated roses. In our country it was first reported in 1952, in Cluj Botanical Gardens
(NEGRU 1956, cited in SAVULESCU ef al., 1969).

Light intensity and temperature are the main factors with the influence on photosynthesis intensity. In the Rosa
sp. at a light intensity of 1826 umol/m’/s, the intensity of photosynthesis is of 11.21 umol CO,/m*/s. The transpiration
intensity of leaf varies according to the characteristics of the species and the environmental conditions. Thus, at a
temperature of 35.4°C, the transpiration intensity is of 6.03 pmol H,O/m?/s (BURZ0 et 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 of the foliar surface, which entail a change in the physiological processes with consequences for
the quantity and quality of production by flowers (NICOLAE, 2010).

MATERIAL AND METHODS

The physiological research regarding the influence of the pathogen attack produced by Elsinoé rosarum
JENKINS & BITANC. has been made on rose plants - Pascali variety cultivated in the Botanical Garden “Al. Buia™ from
Craiova, Dolj.

The variety of Pascali 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 determined by the help of the drying stove -
gravimetric method.

The chlorophyll content was estimates by Minolta SPAD 502 chlorophyll meter.

The estimation of the attack was made using the calculation formulae by SAVESCU & RAFAILA (1978).
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RESULTS AND DISCUSSIONS

Anthracnose is found all 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 fall 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 fall before time.

Similar spots are formed on the leaf, the calyx and even on the petals. Small spots (aprox. 2 mm) are formed
on the bark of the twigs and they are circular, deepened into the surface. They may be brown with purple hues and they
have a white-grey centre (SAVULESCU et. al., 1969).

Elsinoé rosarum JENKINS & BITANC. presents intercellular mycelium, they are formed on septate
conidiophores, hyaline, 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 Figure 2. The rose leaves - Pascali variety attacked by

Elsinoé rosarum / Figura 1. Plante de trandafiri - soiul Elsinoé rosarum. / Figura 2. Frunze de trandafiri - soiul
Pascali atacate de E. rosarum (original). Pascali atacate de £. Rosarum (original).

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

The frequency of the
attack (%) attack (%) (%)

The intensity of the The degree of the attack

Figure 3. The estimate of the attack produced by Elsinoé rosarum in the roses Pascali variety.
Figura 3. Estimarea atacului produs de £. rosarum la trandafiri - soiul Pascali.

The physiological research regarding influence of the pathogen attack produced by Elsinoé rosarum JENKINS &
BITANC. on roses - Pascali variety has been made, according to the climatic conditions, on August 28™ 2010.
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The photosynthesis intensity increases from early morning 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 diurnal dynamics of photosynthesis intensity in the attacked leaves is similar to that in healthy
leaves but the recorded values are lower as a result of the reduction of the assimilation surface by the appearance of spots and
deterioration to chlorophyll pigments, the yellowing of the leaves, and premature drying of the leaves (Fig. 4).

umol CO2/ 15 -
m2/s

0 - . T T |
9 11 13 15 17
The hours for analyses
—&— Healthy leaves —B - Attacked leaves

Figure 4. The diurnal dynamics of photosynthesis intensity in the rose leaves - Pascali variety.
Figura 4. Dinamica diurna a intensitatii 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 dynamics 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, of the withering and drying leaves (Fig. 5).

mmol H20/ 5
m2/s

0 - T T T —
9 1 13 15 17
The hours for analyses
—&— Healthy leaves —M® - Attacked leaves

Figure 5. The diurnal dynamics of transpiration intensity in the rose leaves - Pascali variety.
Figura 5. Dinamica diurna a intensitatii transpiratiei 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 pmol/m?*s for the healthy leaves and of 992 pmol/m*/s for the attacked leaves, they grow until after noon (1
p.m.) when the values are of 1510 umol/m?*s for the healthy leaves and of 1468 umol/m?s for the attacked leaves,
while towards the evening (5 p.m.) the values decrease gradually to 1365 umol/m?/s the healthy leaves and to 1360
umol/m?/s for the attacked leaves.

The linear regressions performed between the values of photosynthesis intensity and the photosynthetic active
radiation show a good positive correlation, the coefficient of determination (R?) being of 0.96 for the healthy leaves and
0.93 for the attacked leaves and linear regressions performed between the values of transpiration intensity and the
photosynthetic active radiation show a positive correlation, the coefficient of determination (R?) being of 0.70 for the
healthy leaves and 0.73 for the attacked leaves (Figs. 6 and 7).
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Figure 7. The correlation between the transpiration
intensity and the photosynthetic active radiation in the
rose leaves - Pascali variety. / Figura 6. Corelatii intre
intensitatea transpiratiei i radiatia fotosintetic activa la

frunzele de trandafiri - soiul Pascali.

Figure 6. The correlation between the photosynthesis
intensity and the photosynthetic active radiation in the
rose leaves - Pascali variety. / Figura 6. Corelatii intre
intensitatea fotosintezei si radiatia fotosintetic activa la
frunzele de trandafiri - soiul Pascali.

In the leaves of roses can be seen an increase of the leaf temperature in the morning (9 a.m.), when the values are of
28.4°C in the healthy leaves and 28.5°C in the attacked leaves, the increase of the temperature up until after lunch (1p.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 of the temperature, recording values of 32.3°C in the healthy leaves and 32.6°C in the attacked leaves.

The linear regressions performed between the values of photosynthesis intensity and the leaf temperature show
a good positive correlation, the coefficient of determination (R?) being of 0.98 for the healthy leaves and 0.97 for the
attacked leaves and linear regressions performed between the values of transpiration intensity and the leaf temperature
show a positive correlation, the coefficient of determination (R”) 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 correlation between the photosynthesis Figure 9. The correlation between the transpiration intensity
intensity and the temperature in the rose leaves - Pascali and the temperature in the rose leaves - Pascali variety. /
variety. / Figura 8. Corelatii intre intensitatea fotosintezei Figura 9. Corelatii intre intensitatea transpiratiei si

si temperatura frunzelor de trandafiri - soiul Pascali. temperatura frunzelor de trandafiri - soiul Pascali.

In the leaves of roses it can be seen an increase of the stomatal conductance of CO, starting in the morning (9 a.m.),
when the recorded values are 0.09 mol/m?/s in the healthy leaves and 0.07 mol/m?s in the attacked leaves, the increase of the
stomatal conductance up until after lunch (1 p.m.), when the recorded values are 0.14 mol/m”/s in the healthy leaves and 0.12
mol/m?/s in the attacked leaves and towards the evening (5 p.m.) the gradual decrease of the stomatal conductance, when the
recorded values are 0.1 mol/m?s in the healthy leaves and 0.08 mol/m”/s in the attacked leaves.

The linear regressions performed between the values of photosynthesis intensity and the stomatal conductance
show a positive correlation, the coefficient of determination (R”) 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 (R?) being of 0.87 for the healthy leaves and
0.78 for the attacked leaves (Figs. 10; 11).
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Figure 10. The correlation between the photosynthesis Figure 11. The correlation between the transpiration
intensity and the stomatal conductance in the rose intensity and the stomatal conductance in the rose
leaves - Pascali variety. / Figura 10. Corelatii intre leaves - Pascali variety. / Figura 11. Corelatii intre
intensitatea fotosintezei si conductanta stomatala la intensitatea transpiratiei si conductanta stomatala la

trandafiri - soiul Pascali. 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 of the leaves (Fig. 12).

The attacked leaves present a decrease of the chlorophyll content, manifested by their yellowing as a result of the
deterioration of the chlorophyllian pigments; this correlates with the decrease of the intensity of photosynthesis (Fig. 13).

% from SPAD ~
me 0T o —
fresh
subst 707
50+
60+
- 40+
40 0.
30
20+
20+
10- 10-
0+
Healthy leaves Attacked leaves 0+
= The dry substance content 11 The total water content Heatthy leaves Attacked leaves B
Figure 12. The water contents and the dry substance Figure 13. The chlorophyll content in the rose leaves
content in the rose leaves - Pascali variety. / Figura 12. - Pascali variety. / Figura 13. Continutul de clorofila
Continutul de apa si continutul de substanta uscata la la frunzele de trandafiri - soiul Pascali.
frunzele de trandafiri - soiul Pascali.
CONCLUSIONS

In the rose leaves, Pascali variety, it was observed that the diurnal 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 Elsinoé 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.

In 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 of the pathogens.

In the attacked leaves a lower chlorophyllian pigments content was recorded, and this correlates with the
decrease of the photosynthesis intensity, with implications on the growth and development of the plants.

11



NICOLAE lon BUSE-DRAGOMIR Luminifa

REFERENCES

BURZ0O L., TOMA S., VOICAN VIORICA, AMARIUTEI ALEXANDRINA, SELARU ELENA, Poriiscu V., CRACIUN C. 2000.
Fiziologia plantelor de culturd. Intreprinderea Editorial Poligrafica ..Stiinta™, Chisinau. 4. 401 pp.

CAIRNS T. 2003. Horticultural Classification Schemes. In: Roberts A. V., Debener T., Gudin S. (Eds.) Encyclopedia of
Rose Science. Elsevier Science Publishing Co Inc. Academic Press. 1: 117-124.

MARINESCU G., COSTACHE M., STOENESCU A. 1988. Bolile plantelor floricole. Edit. Ceres. Bucuresti. 216 pp.

NICOLAE 1. 2010. Fiziologia plantelor horticole. Edit. ,.Sitech™, Craiova. 262 pp.

SAVESCU A. & RAFAILA C. 1978. Prognoza in protectia plantelor. Edit. . .Ceres”, Bucuresti. 354 pp.

SAVULESCU OLGA, BARBU VALERIA, ELIADE EUGENIA, NAGLER M., TUDOSESCU-BANESCU VERONICA. 1969. Bolile
plantelor ornamentale din Romdnia. Edit. Academiei R.S.R. Bucuresti. 604 pp.

Nicolae lon
University ol Craiova
Al 1. Cuza Street. No. 13. 200585. Craiova, Romania
[:-mail: ionnicolaebio/’yahoo.com

Buge-Dragomir Luminifa
University of Craiova
Al [. Cuza Street. No. 13, 200585. Craiova. Romania
E-mail: luminita2 Sdragomiri@yahoo.com

Received: March 27. 2012
Accepted: July 26. 2012



Muzeul Olteniei Craiova. Oltenia. Studii si comunicari. Stiintele Naturii. Tom. 28, No. 2/2012 ISSN 1454-6914

RESEARCH ON BRYOPHYTES FROM OCHIU LAKE

DOBRESCU Codruta Mihaela, SOARE Liliana Cristina

Abstract. Located in Arges County. Ochiu Lake is part of a chain of swampy depressions. all formed by the landslides triggered by
the deepening of the Valsan Valley. It was first referred to by GH. TURCU (1960) 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. In terms of hydrology. chemistry
and flora, the features of the area vary considerably from the data known 50 years ago, the work showing especially the changes on
bryophytes.

Keywords: Ochiu Lake, swamps, Sphagnum, bryoflora.

Rezumat. Cercetéri privind brioflora de la Lacul cu Ochiu. Lacul cu Ochiu a fost semnalat pentru prima data de GH. TURCU
in anul 1960 ca fiind singura mlagtina de trecere cu un cuib central oligotrof. cunoscutd in regiunile extracarpatice din sudul
Carpatilor Meridionali. Este situat in cadrul platformei gruiurilor argesene si face parte dintr-o salba de depresiuni inmlastinite,
formate toate prin alunecarile de teren care s-au declangat dupa adancirea vaii Valsanului. in ceea ce privesc aspectele hidrologice,
chimice si floristice, fizionomia zonei variaza considerabil fatd de datele cunoscute de acum 50 de ani, lucrarea prezentand
modificarile survenite in special in ceea ce priveste briofitele.

Cuvinte cheie: Lacul cu Ochiu, mlastina, Sphagnum, brioflora.

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 (VANDERPOORTEN & GOFFINET, 2009; GOFFINET & SHAW, 2009).

Ochiu Lake is situated on the left side of the Valsan river, about 3 km away from Stroesti village, Arges
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 platform of Arges hills, Ochiu Lake is part of a chain of swampy depressions, all formed by the
landslides triggered by the deepening of the Valsan Valley (Fig. 1). The examination of the 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 gravel, poor in nutrients (TURCU, 1970).

Lacul cu Ochiu, nord

Lacul cu Ochiu, sud

Figure 1. Ochiu Lake. / Figura 1. Lacul cu Ochiu (original. harta realizata cu programul Google Earth).
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Ochiu Lake occupied an area of about 5 000 m? 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. Stefureac as Sphagnum recurvum var. amblyphyllum and S.
magellanicum var. roseum (sometimes passing into var. purpurascens) (TURCU, 1961).

MATERIAL AND METHODS

In our research we made trips to “Ochiu Lake” in the months September-November 2009 and April 2010, we
collected bryophytes, we made pH measurements and marked more GPS points (100-112) on which we drew the map
of the 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 identifying species.

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

RESULTS AND DISCUSSIONS

The description of the 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" 49,077") to 615
m (point 110: N 45° 07,062', E 024° 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 111: 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 m?).

The northern end of Ochiu Lake develops groups of Carex vesicaria, C. pseudocyperus, Juncus effusus and
Sparganium erectum.

Figure 3. Ochiu Lake - Aspect of forest area. / Figura 3. Aspect din zona impadurita a Lacului cu Ochiu (original).
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The vertical structure of the lake has a 30 cm soil layer, below which it lies a water layer with plant debris, 2 m deep,
and a mud layer on the bottom. The waterbed is responsible for the movement of the superficial layer under the weight of each
step. Sphagnum species were not 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)
si tulpinale (b) (10X4X4) (original).

Figure 5. Sphagnum recurvum var. amblyphyllum: Leaf frames (a) and Leaf stems (b). / Figura 5. S. recurvum var. amblyphyllum:
Frunze rameale (a) si tulpinale (b) (10X4X4) (original).

At Lake Ochiu the following species of bryophytes were identified: Riccia fluitans L., Lophocolea
heterophylla (SCHRAD.) DUMORT., Sphagnum magellanicum BRID. var. roseum WARNST., S. recurvum P. BEAUV. var.
amblyphyllum (RUSS.) WARNST., Atrichum undulatum (HEDW.) P. BEAUV., Polytrichastrum formosum (HEDW.) G. L.
SM., Orthotrichum affine SCHRAD. EX BRID., Rhizomnium punctatum (HEDW.) T. J. KOP., Hypnum cupressiforme var.
cupressiforme HEDW., H. cupressiforme var. lacunosum BRID., H. cupressiforme var. resupinatum (TAYLOR) SCHIMP.,
H. jutlandicum HOLMEN & E. WARNCKE, Leucodon sciuroides (HEDW.) SCHWAEGR.

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

The anthropogenic pressure exerted on these habitats (drainage, deforestation, peat extraction) in the course of
time, caused significant, sometimes irreversible changes, resulting 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 et al., 2001, and learned from the discussions with the locals that the peat moss was extensively mined and
used for building wells (CHURCH et. al., 2001).

Ochiu Lake has evolved in its dynamics, consisting of a mosaic of units in various stages of development, in
other words, parts of different origin, 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.
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Figure 6. Differentiation of the genus Hypnum taxa according to the leaf appearance and mode of insertion on the stem.
Figura 6. Diferentierea taxonilor genului Hypnum dupa aspectul frunzelor si modul de inserare pe tulpina (original).
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AREAL LIMITS IN THE ROMANIAN TERRITORY: Aphanes australis RYDBERG 1908

RADUTOIU Daniel, COSTACHE lulian|

Abstract. The taxonomy and chorology of some species belonging to the Aphanes genus in LCurope. including Romania. is still
unclear. This paper continues the serics of the type of papers started by the great botanist Dihoru. works regarding the chorology of
the species with their limits within Romania. There are included the localities where the species was found within Romania and also
some ccological considerations.

Keywords: Aphanes australis. taxonomy. chorology. Romania.

Rezumat. Limita arealului pe teritoriul Romaniei: Aphanes australis RYDBERG 1908. Taxonomia si corologia unor
specii apartinand genului .Apfanes din Luropa. inclusiv Romania este inca neclara. Lucrarca de [afa continua seria lucrarilor de acest
gen incepute de marele botanist Dihoru. [ucrari ce vizeaza corologia speciilor cu limita arcalului pe teritoriul Romanici. Sunt incluse
localitatile in care a fost gasita specia pe teritoriul Romaniei si unele consideratii ecologice.

Cuvinte cheie: .ipliunes australis, taxonomie. corologie. Romania.

INTRODUCTION

The Aphanes genus species of the Romanian flora were initially included in the Alchemilla genus (BUIA,
1956). Subsequently there were separated from this genus to the Aphanes one in the different determinators of the
country (BELDIE. 1977, 1979; CIOCARLAN, 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.

Initially only Aphanes arvensis LINNALUS 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 (BO1ss. &
REUT.) ROTHM. 1937 with the following synonyms: Alchemilla microcarpa BOISS. & REUT. 1842; A. pusilla POMEL. ex
BATT. & TRAB. 1888; A. minutiflora AzN. 1899. The discussions regarding this species made by A. NYARADY refers to
the Aphanes microcarpa s.1. 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 australis 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; CIOCARLAN, 2000, 2009; DIHORU & RADUTOIU, 2006; HOL.UB, 1970; LIPPERT,
1984; WALTERS 1968).

The authors’ abbreviations were done after BRUMMITT & POWELL. (1992).

The resorts where the species was found are presented together with the GPS coordinates, and we used LEIRER &
LEEHRER (1990) coordinates (Rugetu - GR20 and Moi - FQ77) for mapping the distribution of this species in Romania.

RESULTS AND DISCUSSIONS

The collected material from the two localities mentioned at the chorology belongs to: Aphunes australis RYDB.
1908, (A. microcarpa auct. roman., non (Boiss. & REUT.) ROTHM., (NYARADY, 1957), A. inexspectata LIPPERT 1984,
{CI0CARLAN, 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, 2-10 mm long, and
usually appearing green. Insignificant flowers are produced in the leaf axils, and have no petals.

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

la. Flowers 1.5-2 mm long with sepals slightly divergent. Fructiferous Hypanthium larger than 2 mm.

Palmate-lobate stipules with triangular 10bes ...........c..cccooriiiiiiiiiiniiiie e, Aphanes arvensis L.
Ib. Flowers up to 1 mm long with conivent sepals. Fructiferous Hypanthium of 1.4-1.9 mm. Palmate thin
stipules With OBIONE T0DES ........coociiiviiiciiie ettt se et rsets e e eneas Aphanes australis 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 THUILL., Montia fontana L. subsp. chondrosperma (FENZL)
WALTERS (Fig. 5).

Status: Critically Endangered (CR).
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Chorology from Romania: Arad County: Zarand Mountains, Debela Gora Hill, September 25, 1970, leg. I.
Pop (as A. arvensis [CL 593286], rev. G. Negrean 31.1.2004); Valcea County: between Slatioara and Milostea
(NYARADY, 1957); Mehedinti 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 of 244 m and Rugetu locality N 45°08'290 "and E 23°520'210" at heights of 531 m.

Figure 1. Aphanes australis - upper leave: a. ax: b. lamina: c. stipules (6x).
Figura 1. A. australis - frunza superioara: a. ax: b. lamina: c. stipele (6x) (original).

Figure 2. Aphanes australis - middle leave with split and wide stipules: b. lamina; c. stipules (6x).
Figura 2. A. australis - frunza mijlocie cu stipulele despicate si intinse - b. lamina; c. stipele (6x) (original).

Figure 3. Aphanes australis - hypanthium: adaxial seen (15x) b. two lobes from calyx (it can be observed a lobe from calyx) (50x).
Figura 3. Aphanes australis - hipantiu: vedere adaxiala (15 x): b. 2 lobi ai caliciului (se observa un lob din caliciu) (50x) (original).
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Figure 4. Aphanes australis - inferior leave.
Figura 4. A. australis - frunza inferioara (6x) (original).

Figure 5. Aphanes australis RYDB. alongside Montia fontana L. subsp. chondrosperma (FENZL) WALTERS in meadow from Moi locality.
Figura 5. Aphanes australis RYDB. alaturi de Montia fontana L. subsp. chondrosperma (FENZL) WALTERS
in pajisti 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 this 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 australis RYDB. from Romania.
Figura 6. Harta cu noile locatii pentru 4phanes australis RyDB. din Romania (original).
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CHOROLOGICAL STUDIES OF SOME MEDICINAL PLANTS
FROM SOZOLOGICAL CATEGORIES OF THE MOUNTAIN
FLORA OF ARGES COUNTY

ALEXIU Valeriu

Abstract. Reported to the number of higher plants of the Romanian flora. in Arges County. there grow a significant number of plants
with medicinal properties. The (lora of Arges County is represented by 2009 species: 411 species are included in different
sozological categories. 23 ol the species with medicinal properties being grouped in five categories of the Red List: Vulnerable (7).
Near Threatened (12). Least Concern (1). Critically Endangered (1) and Data Deficient (1).

Keywords: chorological. sozological. Arges county.

Rezumat. Studiu corologic al unor plante medicinale din categorii sozologice in flora muntilor judetului Arges.
Raportat la numarul speciilor de plante superioare din flora Romaniei. in judetul Arges exista un numar semnilicativ de plante cu
proprietali medicinale. Ilora judetului Arges numara 2009 specii superioare. 411 sunt incluse in diferite categorii sozologice. iar
dintre acestea. 23 specii cu proprictati olicinale sunt distribuite in cinci categorii sozologice: vulnerabile (7). aproape ameningate (12).
cu risc scazut de disparitie (1). critic periclitate (1) si insuficient cunoscute (1).

Cuvinte cheie: corologic. sozologic. judeful Arges.

INTRODUCTION

Based on the estimated number of the Romanian Flora - 3759 species and subspecies of higher plants
(CIOCARLAN, 2009), a significant amount of medicinal plants grows in Arges County. The information from the literature
and personal researches in the field has shown the existence of 2009 species and subspecies in the Figaras Mountains in
Arges County. All these taxonomic categories belong to 584 genera and 144 botanical 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 Ilb, IVb and Bern Convention - App 1). The results of
this paper regarding chorology, ecology and medicinal proprieties of the studied species offer useful information
concemning the biodiversity, conservation and possibilities for economic and medicinal exploitation.

MATERIAL AND METHODS

The establishment of the protected plants was made by: BOSCAIU ef al., 1994; DiHORU & DIIORU, 1994,
OLTEAN ef al., 1994; OPREA, 2005; ALEXIU, 2008 and DIHORU & NEGREAN, 2009.

The TUCN 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
Union for the Conservation of Nature and Natural Resources (IUCN) is the world's main 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 political management unit.

Species are classified in nine groups, set through criteria such as rate of decline, population size, area of
geographic distribution, and degree of population 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.
Critically Endangered (CR) - Extremely high risk of extinction in the wild.
Endangered (EN) - High risk of extinction in the wild.
Vulnerable (VU) - High risk of endangerment in the wild.
Near Threatened (NT) - Likely to become endangered in the near future.
Least Concern (LC) - Lowest risk. Does not qualify for a more at risk category. Widespread and abundant taxa
are included in this category.
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

Nk Ww

b

RESULTS AND DISCUSSIONS

Categories of vulnerable (VU) and critically endangered plants (CR) are represented, in Arges, 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 poéticus L. ssp. radiiflorus (SALISB.) BAKI:R and Rhododendron
myrtifolium 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.

Table 1. IUCN categories of medicinal flora in Arges County and their therapeutic properties.
Tabel 1. Categoriile IUCN de flord medicinala in judetul Arges si proprietdtile lor terapeutice.

Frequency in Arges

ICN C ; , .
county IUCN Category Phytotherapy

Family Species

Angelica contains a variety of
chemicals which have been shown to
have medicinal properties. Chewing
on angelica or drinking tea brewed
from it will cause local anaesthesia.
but it will heighten the consumer's
immune system. It has been shown to
be effective against various bacteria,
fungal infections and even viral
infections (NADASAN, 2003)

Angelica archangelica L. Occasionally VU

Apiaceae

Syn.: Archangelica officinalis HOFFM.
Family: Asteraceae

Vernacular: Angelica: Anghelica: Anghelina: Bucenis: Bucinis: Cucutd mare.

Geographical Distribution: Lua-bor

IUCN Category: VU

L.ocated in Arges: Rdiosu-Buda Massil: Buda Valley, lezer-Papusa Massil: Batrana Valley, lezer Valley, Leaota Mountains:
Marginea Domneasca (The edge of the Royal), Badenilor Valley, Fagaras Massif: Zama Valley.

Anti-inflammatory and hepatoprotective
[unctions against related diseases. which
is probably due fto its anti-oxidant
eflicacy sourced from flavonoids,
saponins and phenolic compounds
(BOJOR. 2003)

Syn.: Rhododendron kotschvi SIMONK.. Rhododendron ferrugineum L. subsp. kotschyi (SIMONK.) HAYEK

Ericaceae Family: Ericaceae

Rhododendron myrtifolium SCHOTT

ET KOTSCHY Occasionally VU

Vernacular: Bujor de munte: Smardar: Perisoare: Popdele: Tulpin. Vase munte.

Geographical Distribution: Carp-Balc

IUCN Category: VU

Located in Arges: Massil' Raiosu-Buda, Massif Piatra Craiului. Massif lezer-Papusa: Papusa, Portareasa, Setu. Tefeleica, Mara
Micd Tarajoasa Mountains, Huluba Peak, Curmatura Groapelor. lezerul Mare, lezer Valley. Batrana Peak, Lespezi, Cajunu
Valley, Andrew’s tecth, Batrana by Colii, Leaola Mounitains: Tancava, Roménescu, Leaota Peak.

The root is anthelmintic, anti-
inflammatory. antiseptic, biter tonic,
emmenagogue, cholagogue. [ebrifuge.

Gentiana lutea L. Occasionally CR refrigerant and stomachic. It is taken
intemally in the treatment of liver
complaints, indigestion, gastric

infections and anorexia (CHIE, 1984)

Family: Gentianaceac

Vernacular: Ghintura galbena

Geographical Distribution: Alp-Carp

IUCN Category: VU

Gentianaceae Located in Arges: I'agaras Massif, Ghimbav Massil, Piatra Craiului Massif: Ddmbovicioara Gorges.

Anthelmintic, stimulates gastric
secretion. stimulates bile secretion,
tonic, anti-pyretic, stimulating appetite
(BOJOR. 2003)

Gentiana punciatal.. Occasionally VU

Family: Gentianaceae

Vernacular: Entura, Ghinura patata, Ochincea.

Geographical Distribution: Alp-Carp

IUCN Category: VU

Located in Arges: Raiosu-Buda Massif, lezer-Papusa Massil: M. Cajunu, Valley lezer. Fagaras Massif: Negoiu Peak, “Capra
Budei”.

An antiseptic ointment is used (o treat
wounds, bruises and inflammation. It
contains the toxin helenalin, which
can be poisonous if large amounts of
Asteraceae Arnica montana L. Relativ Occasionally vu the plant are eaten. The roots contain
derivatives of thymol, which are used
as fungicides and preservatives and
may have some anti-inflammatory
cftect (BOJOR, 2003).
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Family: Asteraceae

Geographical Distribution: Lur

Irequency in Romania: Relatively Occasionally

IUCN Category: VU

Located in Arges: Piatra Craiului Massif: Dambovicioarei Gorges. Brusturetului Gorges, Ghimbav Mountains: Cheii Gorges.
Great Gorge of the Dambovita, lezer-Pipusa Massil: Andrew’s teeth

In the scientific literature one can find
evidence for pharmacological and
cosmelic properties: anti-inflammatory
properties. anti-bacterial properties,
Anti-inflammatory and analgesic and
anti-swelling  properties  in  vivo
(animal experiments). sun protection
(DOBNER et al., 2004).

Leontopodium alpinum CASS. Occasionally VU

Syn.: Antennaria leontopodium (1..) GAERTN.
IFamily: Asteraceac

Vernacular: Albumeald: Albumila: Floare de coli: Floare de coli: Floare de stanca: Floare domeasca: Floarea reginei:
Flocosele: L.inarica: Mucezea: Prescurele: Semenic: Studelite: Talpa maei.

Geographical Distribution: Eua

IUCN Category: VU

l.ocated in Arges: Rdiosu-Buda Massil. Ghimbav Mountains: Cheitei Gorges, Great Gorges of the Dambovita, Piatra Craiului
Massif: Dambovicioarei Gorges. Brusturetului Gorges. Marele Grohotis (Grand detritus). Fagiras Massil: “Capra Budei™.
Piciorul Caprei. Negoiu.

Amaryllidaceae

An active substance in snowdrop is
called galantamine, which. as
anticholinesterase. can act as an
Galanthus nivalis .. IFrequent VU antidote to poisons. Galantamine (or
galanthamine) can be helpful in the
treatment  of Alzheimer's disease.
though it is not a cure (PARVU, 2000).

IFamily: Amaryllidaceae

Vernacular: Ghiocei, Aisoare, Cloconei. Clocolei de omat, Ghiorele, Luste, Primavaruta.

Geographical Distribution: FEur

IUCN Category: VU

Located in Arges: Raiosu-Buda Massif. Budei Valley, Piatra Craiului Massil: Dambovicioarei Gorges. Brusturetului Gorges.
Dragoslovenilor Valley, Ghimbav Mountains: Great Gorges of the Ddmbovita.

Pharmaceutical action: flowers have
soothing properties. soothing,
emollient.  disinfectant.  antiseptic
lung. You can use it for the following
disorders: anxiety. asthma. diarrhea.
cardiac  neurosis.  agitation  or
nervousness,  tachycardia, cough
(BOIT & STENDER, 1954).

Narcissus poéticus .. ssp.

radiiflorus (SALISB.) BAKER Occasionally vu

Svn.: Narcissus radiiflorus SALISB.. Narcissus angustifolius CURTIS EX HAW.. Narcissus poéticus 1.. subsp. angustifolius
HEGI).
Family: Amaryllidaceac

Geographical Distribution: Luc
[UCN Category: VU
LLocated in Arges: Poiana Narciselor Negrasi

CONCLUSIONS

In Arges county, a relatively large number of plant species are in different endangered categories. Some of
these have medicinal properties. The paper highlights chorology, distribution, vernacular name, vulnerability, their
major phototherapeutic effects.

Endangered species from different categories that have medicinal properties will be multiplied by various
traditional breeding methods or by biotechnological breeding methods to protect natural species.
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CONSIDERATIONS REGARDING THE ASSOCIATION
Veratretum albi PUSCARU et al., 1956

CHIRITOIU (ALEXE) Magdalena

Abstract. In this paper are presented the results of the study rescarch that [ performed in the Southern Carpathians in the period
2004-2009 regarding the association I'eratretum albi PUSCARU et al.. 1956. Although groups of I'eratrum album 1INNI: were met in
almost all the massifs of the Southern Carpathians. well united phytocoenosis were identilied only in the Retezat Mountains. The
variation of the rather big floristic composition ol the phytocoenosis determined a lot ol opinions regarding the syntaxonomic
position. Although the ficld observation suggest to include the association among the megaforbs. in the Class Mulgedio-Aconitetea
HADAC & KLIKA in KLIKA 1948 because when the nitrates [inish from the soil the characteristic species of the Order Adenostyletalia
became predominant. The surveyings (rom the Ilasmay Mountains and Cibin Mountains described by other authors — besides of my
own surveyings — have been presented in the phytosociological table of this association.

Keywords: megaforbs. I'eratretum albi. Southern Carpathians.

Rezumat. Consideratii privind asociatia Veratretum albi PuSCARU et al.,, 1956. in accasta lucrare sunt prezentate
rezultatele cercetarilor personale referitoare la asociatia I'eratretum albi PUSCARU ef al.. 1956 efectuate in Carpatii Mceridionali in
perioada 2004-2009. Desi palcuri de 'eratrum album 1LINNE au fost intdlnite in aproape toatc masivele muntoase din Carpatii
Meridionali. fitocenoze bine inchegate au {ost identificate numai in Munt(ii Retezat. Variatia compozitici (loristice destul de largi a
fitocenozelor a determinat o multitudine de pareri in privinja pozilici sintaxonomice. Totusi. observatiile din teren pledeaza pentru
incadrarca asociatici printre megalorbicte. in clasa Mulgedio-Aconitetca 11ADAC & KILIKA in KLIKA 1948 datorita (aptului ¢a odatd cu
¢puizarea nitratilor din sol devin predominante speciile caracteristice ordinului Adenostyletalia. In tabelul fitosociologic al acestei
asociatii sunt prezentate. alaturi de releveele proprii si releveele descrise de alti autori din Masivul Hagmas si Muntii Cibin.

Cuvinte cheie: megaforbicte. I'eratretum albi. Carpatii Meridionali.

INTRODUCTION

Physical and geographical setting

The Southern Carpathians are the highest area of our country. These mountains are situated in central
Romania. south to the Transylvanian Depression. Prahova Valley (East), Timig-Cerna Passage (West) and hilly regions
(North & South) are framing these mountains. The following groups are forming the Southern Carpathians: Bucegi
Group. Fagaras Group. Parang Group, Retezat-Godeanu Group.

The Eastern Carpathians lie from the northern border of the country up to Prahova Valley. They are formed by
several mountainous groups: the northern group (Maramures and Bucovina Carpathians), the central group (Moldo-
Transilvanian Carpathians) and the sourthen group (the Curvature Carpathians) (POSEA, 2006).

Unlike in the Eastern Carpathians, in Southern Carpathians the metamorphic rocks and the magmatic ones are
prevalent, which control the massiveness of these mountains, being more resistant to erosion (PELIN ¢f 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, from 6°C (at 1,000 m) and 2°C (1,800 m); the
average temperature of the warmest and the coldest months decreases proportionally. The rainfalls increase from 800 mm
to 1,200 mm-1,400 mm / year. The winds are on western domination, in Hateg, Petrosani and Lovistea depressions such
phenomena of thermo inversion had been reported (CRISTEA & DIMITRIU, 1961; Vi:L.CLA & SAVU, 1982).

MATERIAL AND METHODS

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 BRAUN-
BLANQUET (1926).

The names of the species are conformable to Flora Romaniei (CIOCARLAN, 2009).

The syntaxonomic nomenclature was adopted according to the stipulations of the International Code of the
Phytosociological Nomenclature elaborated by WEBER ef al. (2000).

RESULTS AND DISCUSSIONS
The Association Feratretum albi PUSCARU et al., 1956 (Syn: Poéto-Veratretum lobeliani BORZA 1933 n.n.)
was identified in the large area of the Southem Carpathians in the Parang Mountains (SANDA, 2002), in the Sadu Valley

Basin (DRAGULESCU, 1995), in the Fagaras Mountains (PUSCARU ef al., 1981; POPESCU & SANDA, 1993), in the Lotru
Mountains (NICULESCU ef ai., 2008) and the area of the Eastern Carpathians (Hasmas Mountain, NECHITA, 2003).

25



CHIRITOIU (ALEXE) Magdalena

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 KLIKA
& HADAC 1944 and the Rumicetalia alpini RUBEL ex KLIKA in KLIKA & HADAC 1944 Order. Both associations present
phytocoenosis which grow in similar climatic conditions (LANIKOVA, 2009).

Its phytocoenosis are not always clearly individualized, the only differential criteria being the abundance of the
species Veratrum album (LINNE). The syntaxonomic position of the association is disputable; there are different
opinions. Thus, some phytocoenologists include it together with the Association Rumicetum alpini BERGER 1922 in the
Class Galio-Urticetea PASSARGE 1967 em. KOPECKY 1969 (SANDA et al., 2008), while other include it in the Class
Artemisietea vulgaris LOHMEYER et al. in R. TUXEN 1950 (OBERDORFER 1978, COLDEA 1991) or Mulgedio-Aconitetea
(MUCINA et 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 decision to include it in this order of the Aliance Rumicion alpini (SAMARGHITAN, 2005).

Because V. album appears in the edificated meadows of Festuca rubra (LINNE) and F. airoides (LAMARCK),
DRAGULESCU (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 northern slopes which are wetter, at the end of the
meadow, and next to forests. In the floristic composition are included: Veratrum album, Festuca rubra (LINNE), Nardus
stricta (LINNE), Deschampsia caespitosa (LINNE) BEAUV., Trifolium repens (LINNE), 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 bioforms are less represented in these
phytocoenosis (Fig. 1).
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Figure 1. The spectrum of the bioforms (percentages) of the Veratretum albi association.
Figura 1. Spectrul bioformelor (procente) asociatiei V. albi.

The floristic elements that form the basic substance of chormoflora are Eurasiatic (37.97%), European
(25.31%) and Central-Europaen (6.32%). The presence of the Alps elements (8.86%) stresses the florogenetical links
with the Alps’ flora (Fig. 2).
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Figure 2. The spectrum of the floristics elements (percentages) of the Veratretum albi association.
Figura 2. Spectrul elementelor floristice (procente) pentru asociatia V. albi.
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‘Table 1. I'eratretum albi PUSCARU ef al., 1956. / Tabel 1. I". albi PUSCARU et al.. 1956.

The relevé 1 2 3 4 5 6 7 8
Altitude (m x 10) 200 180 170 160 165 150 160 160
. . Exposure \¥ NV - NV sV SV NE NV ,
Biof. Geoelem. Oyt lnclinntiol:l (in grades) 10 | 45 y 25 20 20 | 25 0 | K
Area (m?) 100 | 100 - 25 25 25 25 25
Coverage (%) 75 75 90 80 80 80 80 90
Ass.
G Eua D Feratrum album 4 4 4 4 4 4 4 4-5 \%
Rumicion et Rumicetalia
11 Alp-Eur D Rumex alpinus + + - + - + + + v
TH-H Eur (Mont) Senecio squalidus - - - - + + + - Tl
H Circ (Arct-Alp) | D-P Poa alpina - - - + - - - + T
11 Eur p Rumex obtusifolius - + - - + + - - 1]
H Cosm D I'eronica serpvilifolia - - - - - - + - I
Adenostylion et
Adenostyletalia
H Eua P Senecio germanicus + + - + - - + + v
H Eur P Valeriana sambucifolia - - - - + + - + 11
Il Euc (Mont) P Gentiana asclepiadea - - - - + + - - 11
TH-H Eua D Angelica archangelica + - - - - - - - 1
H Eua D Rumex arifolius 1 1 - - - - - - 11
Mulgedio-Aconitetea
1 Circ D l'iola biflora - - - + - + + + m
H Alp-Carp D Knautia longifolia - - - + + + - R 1]
mPh Eur (Alp) D Ribes petraeum - - - - + - + - 1]
H Eur (Mont) D Cicerbita alpina - - - - - - - + 1
H LCua (Mont) P Geranium svivaticum - + - - - - + - 11
8 LCur (Mont) D Ranunculus platanifolius + - - - - - - + 11
H Alp-Eur P Gentianu punctata + - - - - - - - i
Variae Syntaxa
H Circ P Festuca rubra - - 1 1 + + + + [\%
H Eur D Anthvllis vulneraria - - - + + + - + m
H-G Eua P Euphorbia cyparissias - - - + - + + + 11
H Eua (Arct-Alp) P Hieracium aurantiacum - - - - + + + + 1
H Eua P Lotus corniculatus - - - + - + + + 11
H-TH Eua D Trifolium pratense - - - - + + + + m
H(G) Circ P Agrostis capillaris - - + + + + - - m
5 Eur P Alchemilla subcrenata - - - + - - + + 11
H(Ch) | Fua P Antennaria divica - + - + + + R _ m
TH Eua D Carum carvi - - - + - + + - ]
TH Eur P Crepis biennis - - - + + - - + 1
Th Eur Fuphrasia stricta - - + - - + + + HI
TH Alp-Carp-Balc P Gentianella austriaca - - - + - + + 11
Ch Euc (Mont) D Helianthemum rupifragum - - - + + - + - 11
Th-H Lua D-P Medicago lupulina - - - - + - + + T
1§ Circ (Arct-Alp) P Phleum alpinum - - - + - + - + Tl
H Eua P Taraxacum oficinale - - - - + + - + 1l
Ch Med-Euc P Teucrium chamaedrys - - - + + + - - ]
1§ Eua P Trifolium repens - + + - + + + - v
H Eua D-P Briza media - - - - + - - + 1]
H Eua (Med) P Carex distans - . - + N T - m
H Eua P Ductvlis glomerata - - - - - - + + I
H Eua Leucanthemum vulgare - - + - - + + - 1
H Eua (Circ) D Nardus stricta - + | + - + - R T
H Eur D Pimpinella major - - - - + - + - n
H Alp (Eur) D Poa molinerii - - - - + - - + 1
H Alp-Lur D-P Potentilla aurea - - - - B . T T 1
H Pont-Balc Potentilla chrysantha - - - + - + - - 1
H Eua (Med) D Ranunculus acris - - - + - - - + 11
H Eur D-P Trifolium alpestre - - - - + - + - 1
H Atl-Eur Trifolium hybridum - - - - - + + - 1
H LCua P Achillea millefolium - - + - - - + - 1
H Eua P Anthoxanthum odoratum - - + - - - - + [i]
H Eur D Bellis perennis - - - - - - + - 1
G Eur D-P Dacthylorhiza maculata - - - - + - - 1
TH-H Eur P Gentianella ciliata - - - + - - - I
H Cosm Juncus effusus - - - - - + - - [
H Cosm D Lolium perenne - - - - - - - + I
H Lua D-P Plantago media - + + - - - - + 1]
H Cosm P Prunella vulgaris - + - - - - - + 1]
H Cosm P Urtica dioica + - + + - - - . 1l
H Cosm D-P Deschampsia caespitosa + + 1 - - - - - 1
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MPh Euc D Pinus mugo + - = = = = = 5 1
H Eua D Silene vulgaris + = e 5 s - - N 1
H Eua D Selinum carvifolium + - = = o . z 5 i
H Euc D Luzula sylvatica - & = . 5 = - 1
H Eua P Epilobium montanum - 4 - - - - = - 1
H(Ch) [ Eua D Lamium maculatum - + - = = - . - 1
H Eur D Cynosurus cristatus - - + - - - = - 1
Th(TH)| Eur P Trifolium dubium - - 4 - S - - _ I
H Euc D Centaurea phrygia - - + a - - . z 1
H Eur P Polygala vulgaris - - + - . - = = 1
Ch Eua P Veronica officinalis - - + - - - - - I
H Eua D Stellaria graminea - + + < - - N = 11
H Eua P Potentilla erecta - - + = w - a s 1
H Carp-Balc Potentilla ternata - - + = E - = “ i
H Eur P Geum montanum - - + = = = " = 1
H Eur P Alchemilla vulgaris - - 4 - = - . 5 i
TH Carp-Balc P Campanula* abietina - - + & - 5 N = 1
H Carp-Balc D-P Viola declinata - - + S g = s & i
H Circ D-P Carex ovalis - - + = = : % E I

Data and place of relevés:

1 — Retezat Mountain, Taul Negru (11.08.2005); 2 — Retezat Mountain, Taul Negru (11.08.2005): 3 — Cibin Mountain, Oncesti (17.07.1979), ap.
DRAGULESCU, 1995: 4 — Hasmas Mountain, Poiana Alba (6.08.1993), ap. NECHITA, 2003; 5 — Hagmas Mountain, Poiana Alba (6.08.1993) ), ap.
NECHITA, 2003; 6 — Hasmas Mountain, Poiana Alba (6.08.1993) ), ap. NECHITA, 2003; 7 — Hagsmas Mountain, Curmatura Hagmasului (1.08.1996) ).
ap. NECHITA, 2003; 8 — Hagsmas Mountain, Curmatura Hagmasului (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 (Us.; 5=54.54%). Regarding the temperature factor (T): the microthermic (T, s=37.66%) and
micro-mesothermic (T5;5=23.37%) are the best represented, that indicating a cold climate specific for the superior
mountain and subalpine floors. The criophytes species (T}.; s=9.09%) and the moderate-thermophytes (Ty45-2.59%) are
poorely represented, while the thermophytes (Ts.ss) are not present. The index that regards the soil reaction (R),
highlights the presence of the acid-neutrophilous (R;;s=18.18%) and low-acid-neutrophilous (Ry.45=25.97%), joined
by the euriionic species (R;=40.25%). The acidopyhilous species are found in big percentage (R,.,5=2.59%), to the
edification of the mountain high weed, while the neutro-basiphilous (Rs.55=1.29%) and the strong-acidophilous ones
(R1.1.5=2.59%) are poorely represented (Fig. 3).
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Figure 3. The spectrum of the ecological indexes (percentages) of the Veratretum albi association.
Figura 3. Spectrul indicilor ecologici (procente) pentru asociatia V. albi.

The polyploides species (43.03%) dominate the floristic composition of this coenosis, while the diploid
represent only 35.44% from the total amount of the 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 Fagaras & Bucegi Massifs, in the ex sheep breeding places.

The coenosis from the Retezat Mountains of this association have been found by us too on the old places of a
sheepfold near Taul Negru at a 2000 m altitude, Western exposure, 10” inclination.

Depending on the intensity of the shepards activity, the floristic composition of the 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 platanifolius (LINNE), Geranium sylvaticum
(LINNE), Gentiana punctata (LINNE), Viola biflora (LINNE), Cicerbita alpina (LINNE) WALLR.).
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The personal surveyings made in Retezat Mountains (rel. 1, 2) together with the described surveyings from Cibin
Mountains (rel. 3, DRAGULESCU, 1995) and Hasmag Mountains (rel. 4-8, NECHITA, 2003) will be presented in table 1.
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Figure 4. The spectrum of the karyological index (percentages) of the Veratretum albi association.
Figura 4. Spectrul cariologic (procente) al asociatiei 1. albi.

CONCLUSIONS

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

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

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

All these data obtained after the research are in concordance with the features of the other associations of megaforbs
and this thing is a proof for the correct recording of the Veratretum albi association in Mulgedio-Aconitetea class.
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THE ANTHROPOGENIC POTENTIAL IMPACT ON FLORA
IN GHITU-MOLIVIS AREA (ARGES COUNTY)

VINTILA Adriana

Abstract. This paper is an analysis of the vascular flora based on personal observations and data (rom botanical literature of Ghiju-
Molivis arca. In Arefu village program there is a planned tourism development regarding the infrastructure (ski slope. hotel. motel.
hostel. restaurant. cottages). the construction of holiday homes and apartments with complementary functions related to technical
infrastructure and access roads. the creation of a hydroelectric power generation. service. storage spaces with adjacent investment
(sport equipment rental centres). the recreation arcas. sports fields and green spaces.

Keywords: potential impact. flora. Ghifu-Molivis.

Rezumat. Potentialul impactului antropic asupra florei in zona Ghifu-Molivis (judetul Arges). Lucrarca lacc o
analiza a florei vasculare pe baza observatiilor personale si a datelor din literatura botanicad a zonei Ghiju-Molivig. intrucat in
programul de dezvoltare al comunei Arelu se prevad. in special. dezvoltarea infrastructurii specifice turismului (pértie de schi. hotel.
moltel. pensiuni. restaurant. cabana). construcjiilor de case de vacanid si de locuinge. cu functiunile complementare aferente.
infrastructurii tehnico-cdilitare $i a cailor de acces. infiinjarea unei zone de generare de energie hidroelectrica. de prestari servicii.
spatii de depozitare cu investiii adiacente (centre de Tnchiriere echipament sportiv). zona de recreere. terenuri de sport. spatii verzi.

Cuvinte cheie: potential impact. flora. Ghiu-Molivis.

INTRODUCTION

Arefu village is situated in the north-west of Arges county and includes the Upper Arges Valley and Vidraru
Lake, Fruntii and Ghitu Mountains.

According to its geographical location, the territory administrated by the municipality is:

- In the bio-geographical alpine region,

- In the Southemn Carpathians,

- In the European Central Region including its floristic Carpathian type,

- In specific regions for high mountain pastures and mountain forests (DONITA ef al., 2005).

The area covered by this Urban Plan of Mount Ghitu includes most of the northern side 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 Ghitu-Molivis territory there is Natura 2000 ROSCI0122 - site of Community importance in Fagarag 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 - Molivis Ghifu™, Arefu village, Arges County, 2007).

The site ROSCI0122 from Fagarag Mountains was declared of Community interest - for the habitats mentioned in
the Law 92/43/EEC on the conservation 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 Arges county. the site area covers the following locations:
Arefu (89%), Berevoiesti (<1%), Bradule{ (7%), Leresti (38%), Nucsoara (85%), Rucir (55%), Salatrucu (62%), Valea
Mare-Pravas (4%). On the above mentioned territory there is also a very important reserve of Arges County: “Molivis™
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 Romanian Carpathians, with one of the largest glacial and periglacial 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 Fagaras 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 Fagaras Mountains between Suru and Podragu, Moldoveanu -
Capra Alpine meadow, Balii Valley, Valsan Valley, Arpasel, etc. Among flora species of European interest, on Ghitu
Molivis territory we mention: Elecocharis carniolica, Liparis loeselii, Campanula serrata.

MATERIAL AND METHODS

The analysis of vascular flora of Fagaras Mountains was compiled from personal and laboratory research and
from the study of botanical literature. The taxonomic nomenclature was adopted in accordance with the CIOCARLAN
(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 bioforms, the
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geoelements, the ecological indices (the soil moisture, the temperature and the soil reaction) and the sozological
categories.

RESULTS

The systematic analysis: In the Ghitu-Molivis 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).

Other familie: I
| |

Juncaceae ‘
Saxifragaceae

Campanulaceae

=
_ | ‘
primulscese | | | | l
|
Lamiaceae , ‘ i ‘
Apiaceae [
— |
5
[
=
a—

Scrophulariaceae
Rosaceae
Fabaceae

Brassicaceae

Ranunculaceae ‘ ‘
Orchidaceae ‘ |

Cyperaceae ‘ ‘
Caryophyllaceae ‘ ‘ ‘

| | ‘
Poaceae 4— } | ‘ ‘

Asteraceae l

Figure 1. Taxonomic analysis of Ghitu-Molivis flora.
Figura 1. Analiza taxonomica a florei din zona Ghitu-Molivis.

Bioforms analysis: The largest group of plants in the studied area is formed by the hemicryptophytes (308
species / 64%), followed by geophytes (59 species / 13%) and phanerophytes (43 species / 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 / 9%) highlights the
extent of territory to the subalpine floor of Ghitu Mountains (Fig. 2).

Ph

Figure 2. Bioforms percentage on Ghitu-Molivis territory.
Figura 2. Ponderea bioformelor in teritoriul Ghitu-Molivis.

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), Achillea 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. henteri (threatened endemic), D. spiculifolius (threatened endemic taxa), D. tenuifolius (threatened
endemic taxa), Silene dinarica (threatened endemic), Sempei vivum montanum ssp. carpaticum (globally threatened
taxa), Chrysosplenium alpinum. Carpatho-Balkan species (8%) are represented by Tozzia alpina ssp. carpatica (a
threatened European taxon), Campanula patula ssp. abietina (European taxon threatened), Silene lerchenfeldiana,
Saxifraga carpatica (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 alpina, Draba kotschyi, Cardamine resedifolia etc., few items
are included in other categories (11%), which have a low share of representation (Fig. 3).
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Figure 3. Spectrum of geoelements in the area Ghifu-Molivis.
Figura 3. Spectrul geoelementelor in arealul Ghitu-Molivis.

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 (Achillea oxyloba ssp. schurii,
Papaver alpinum ssp. corona-sancti-stephani, Tozzia alpina ssp. carpatica, Campanula patula ssp. abietina) or even at
a global level like Sempervivum montanum ssp. carpaticum.

Ecological 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 Ghitu-Molivis.
Figura 4. Ponderea categoriilor ecologice in arealul Ghitu-Molivis.
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DISCUSSIONS

To minimize the risks on the flora, it is necessary to observe the period of execution of the 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 / botanist;

- It will be necessary to restore vegetation through ecological 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 reccommended a rehabilitation of the area with a
mixture of native species like: Festuca, Trifolium - 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 of tourism in ecological
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 /
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 ecological 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 of the 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.
Sfaccida. 1t is remarked the presence of threatened taxa in Europe (Achillea oxyloba ssp. schurii, Papaver alpinum ssp.
corona-sancti-stephani, Tozzia alpina ssp. carpatica, Campanula patula 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. Specics and trophic diversity of Iree-living and plant parasitic nematodes from order Dorylaimida and their distribution in
dilferent natural and agricultural habitats of the Republic of Moldova were studied. One hundred thirteen species of nematodes
belonging to 43 genera and 13 lamilics were identified. The highest species diversity (61 species) of nematodes were revealed in
different types of forests and multiannual plantations such as grape. [ruit and berry (47 - 54 species). followed by annual plantations of
sugar beet and oil plants (14 - 32 species) and 23 - 43 species were found in river sediment and riverbanks. Most species of omnivores
with cp 4 and 5 (Om4. OmS5) were dominant in all observed habitats. while herbivores (I1e5) Longidoridac and Xiphinematidae were
numerous in multiannual  plantations including potential vectors of nepoviruses. Predatory Nematodes (Pr5) Nygolaimidae.
Discolaimidac and partly fungivores (I'ud) Leptonchidac. Tylencholaimidac were present in all studied habitats with high species
diversity. mostly in lorests.

Keywords: [rec-living and plant parasitic nematodes. order Dorylaimida. species. trophic composition. distribution.

Rezumat. Diversitatea speciilor si distributia nematodelor libere si fitoparazite din ordinul Dorylaimida (Nematoda)
in diferite habitate ale Republicii Moldova. Stwudiul diversitatii speciilor si al spectrului trofic al nematodelor libere i
fitoparazite din ordinul Dorylaimida din Republica Moldova. conform distributici lor in ccosistemele naturale si antropizate.
precizeaza 113 specii de fitonematode din 43 genuri. incluse in 13 (amilii. Variatia numarului de specii de [itonematode. repartizate
conform tipului de cenoze. a fost: 61 specii depistate in diverse ecosisteme lorestiere. 47 - 54 specii in plantatii horticole multianuale.
urmate apoi de culturile plantelor anuale tehnice (slecla de zahir si plante oleaginoase). 14 - 32 specii $i 23 - 43 specii in sedimentele
riurilor $i sectoarelor palustre. Conform clasilicdrii dupa spectrul trofic. predomina speciile de fitonematode omnivore polilage cu cp
4 si 5 (Om4. OmS5) colectate in toate sectoarele investigate din cenoze naturale §i antropizate. Speciile de nematode [itolage (He5)
din familiile Longidoridac si Xiphinematidae sunt mai {recvente in plantatii perene. inclusiv si potentialii vectori ai nepo-virusurilor.
Concomitent. s-au depistat si formele de nematode pradatoare (Pr5) Nygolaimidae. Discolaimidae i partial micolagele (Fud)
l.eptonchidae. Tylencholaimidae semnalate in toate cenozele investigate. o diversitate specilicd majord preponderent in cenozele
ccotipice foresticre.

Cuvinte cheie: nematode libere si [toparazite. ordinul Dorylaimida. specii. spectrul trofic. distributic.

INTRODUCTION

Order Dorylaimida is one of the major taxonomic group of free-living and plant parasitic nematodes having an
universal distribution (spread) in terrestrial (soil and moss) and freshwater habitats (DE LEY & BlLAXTER, 2002). Order
Dorylaimida includes about 2,000 species belonging to 250 genera (JAIRAJPURI & AIIMAD, 1992) that are numerous and
distributed from tropical soils and deciduous forests (LOOF & ZULLINI, 2000) to Dry Valleys of Antarctica (ANDRASSY,
2008). The average body size is a little over | mm, but certain species may be as small as 0.3-0.4 mm (Dorvlaimellus)
or larger, reaching even 12 mm (Paralongidorus) (JAIRAIPURI & AHMAD, 1992; LooI, 1999). They form a very diverse.
not only taxonomically, but also environmentally group, since there is almost no such habitats, which were not detected
nematodes of this order: due to trophic diversity. they feed on plant and animal materials. Most of them are predators,
feeding on Protozoa, small invertebrates and their eggs by piercing the veil of its victims by a special spear and sucking
out their contents (ELIAVA, 1983). Some of dorylaimids eat the mycelium of fungi, algae or affect the tissues of healthy
plants as parasites, while some families as Longidoridae are able to transmit the virus diseases of agricultural 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 (JAIRAJPURI & AIIMAD, 1992; GAGARIN, 2001;
EYUALEM-ABEBE et al., 2006).

Modem taxonomic system for nematodes in situation of lack of paleontological 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 all known Dorylaimia are
absent from marine habitats (Di: LEY, 2006).

Order Dorylaimida sharply separated from 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 armed with a cuticle tube formation (spear), esophagus is cylindrical along the entire
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length with very rarely basal thickening, female mostly with pair of tubes, antidromic reflexed ovaries, caudal glands
and spinneret always available (Loot, 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 machine apparatus such as “a spear-top box™
with greatly elongate odontostyle and odontophore with basal flanges (Longidoridae), axial spear and spear prefix
sometimes with heads (Leptonchoidea) and a spear wall (tooth) (Nygolaimoidea) have occurred (ELIAVA, 1983: PE:NA-
SANTIAGO ef dl., 2000; ANDRASSY, 2009).

Species of Dorylaimida have a permeable cuticle, permitting them to respond with a range of reactions to
pollutants and reflect 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 (YEATLES ef al., 1993,
YEAaTES, 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 (BONGERS &
FIERRIS, 1999: FERRIS ef al., 2001).

The general goal of the present study is the analysis of long-term accumulated taxonomic and ecological data
on plant parasitic and free-living nematodes of the order Dorylaimida from different terrestrial and freshwater habitats
of the Republic of Moldova and their importance in natural and agricultural 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 sylvatica L. with Quercus spp.), lime — ash (Tilia
tomentosa MOENCIL., T. cordata MILL., 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, com, sunflower and wheat) were observed.

Sampling and processing

Taxonomic and ecological data on dorylaimids from different natural ecosystems such as forests, meadows,
the Prut and the Dniester rivers and agricultural crops (vineyards, fruit and berry plantations and fields of sugar beet,
com and cereals) of the Republic of Moldova were accumulated during more than half of a century by the Moldavian
nematologists: Nesterov P. I., 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 Baermann
funnels and then fixed in 4% hot formaldehyde solution (VAN BEZOOUEN, 2006).

Data analysis

The nematode specimens were identified on mass-slides to species, using the keys and species description by
NESTEROV (1979), NICKLE (1991), JAIRAIPURI & AHMAD (1992), ANDRASSY (2009), etc. The species of nematodes were
listed according to the taxonomic classification from “Fauna Europaea™.

The nematodes were assigned to the following feeding groups according to YEATS ef 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 c¢p values (1-5) from extremely r-
strategy to K-strategy (BONGERS, 1990, 1999; BONGI:RS & BONGIERS, 1998; FERRIS ef ¢l.,2001).

RESULTS AND DISCUSSIONS

As a result of long-term 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
agricultural ecosystems of Republic of Moldova, which represent about a quarter of all 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 Mesodorylaimus (13
species), Xiphinema (11), Eudorylaimus (9), Tylencholaimus (8), Aporcelaimellus (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 formations, 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 ef 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 revealed in forests belong to different functional guilds such as: omnivores
(Om4, OmS5), predators (Pr5), herbivores (He4, HeS5) 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 agricultural ecosystems of Republic of Moldova. / Tabel 1. Diversitatea speciilor de nematode din
ordinul Dorylaimida si distributia lor in diverse ecosisteme naturale si agricole din Republica Moldova.

Natural ecosystems Agricultural ecosystems
Multiann.
2 Annual crops
T = = crops
No. Order / Suborder / Family b = 5 =

Sl 3| 2| 5| &lzelss =

= g & z = B | @8 3 s
-4 < =2 | 5= <

1. Suborder Nygolaimina, Superfam. Nygolaimoidea, Fam. Nygolaimidae

1 Aquatides aquaticus (THORNE 1930)

2 Clavicaudoides clavicaudatus (ALTHER 1953)
3 Nvgolaimus bisexualis (THORNE 1930)
4 N. brachyuris (DE MAN, 1880) THORNA 1930
5 N. ferox THORNE 1939
6 Solididens bisexualis (THORNE 1930)
I1. Suborder Dorylaimina, Superfam. Belondiroidea, Fam. Belondiridae
7 Belondira moldavica NESTEROV 1976
8 Laurophragus lauri NESTEROV 1976
9 Dorylaimellus cataracticus ANDRASSY 1968 -
10 Oxydirus oxycephalus (DE MAN,1885) THORNE 1939
11 O. terramoldavicus GHEBRE, NESTEROV 1994

Superfamily Dorylaimoidea, Fam. Actinolaimidae

12 Paractinolaimus macrolaimus (DE MAN 1880) I | - | l | I

Family Aporcelaimidae

Aporcelaimellus amplexor (NESTEROV, LISETZKAJA 1965)
HEYNS, 1965

14 A. krygeri (DITLEVSEN, 1928) HEYNS 1965

15 A. obscurus (THORNE, SWANGER 1936)

16 A. obtusicaudatus (BASTIAN 1865) HEYNS 1965

17 A. papillatus (BASTIAN 1865)

18 A. paraobtusicaudatus (MICOLETZKY 1922)

19 A. simus (ANDRASSY 1958)

20 Aporcelaimus regius (DE MAN 1876)
21 A. superbus (DE MAN 1880)
22 Paraxonchium laetificans (ANDRASSY 1956)

Family Dorylaimidae

23 Crocodorylaimus flavomaculatus (LINSTOW 1876)
24 C. fusus ANDRASSY 1993

25 Dorylaimus helveticus STEINER 1919

26 D. montanus STEFANSKI 1923

27 D. stagnalis DUIARDIN 1845

28 Laimydorus filiformis (BASTIAN 1865)

29 Mesodorylaimus arvensis COBB, THORNE, SWANGER 1936
30 M. bastiani (BUTSCHLI 1873)

31 M. centrocercus (DE MAN 1880)

32 M. intermedius DASSONVILLE & HEYNS 1984

33 M. litoralis LOOF 1969
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34 M. luci BRZESKI, SZCZYGEI 1961
35 M. mesonyctius (KREIS 1930)
36 M. meyli (ANDRASSY 1958)
37 M. orientalis (KREIS 1930)
38 M. pendschikenticus (TULAGANOV 1949)
39 M. potus HEYNS 1963
40 M. pseudobastiani LOOF 1969
41 M. recurvus ANDRASSY 1964
42 Opisthodorylaimus sylphoides (WILLIAMS 1959)
43 Prodorylaimus acris
44 Prodorylaimus dolichurus (LOOF 1946)
45 P. longicaudatoides ALTHERR 1968
46 P. vixamictus (ANDRASSY 1962)
47 Thornenema baldum (THORNE 1939)
48 T lissum (THORNE 1939)
49 T. mauritianum (WILLIAMS 1959)
Family Longidoridae THORNE 1935
50 Longidorus elongatus (DE MAN 1876) THORNE, SWANGER 1936 -
51 L. euonymus MALI & HOOPER 1974
52 L. macrosoma HOOPER 1961
53 Xiphinema brevicolle LORDELLO & DA COSTA 1961
54 X. dentatum STURHAN 1978
55 X. diversicaudatum (MICOLETZKY 1927)
56 X. index THORNE & ALLEN 1950
57 X. italiae MEYL 1953
58 X. pachtaicum (TULAGANOV 1938)
59 X. rivesi DALMASSO 1969
60 X. rotundatum STEKHOVEN & TEUNISSEN 1938
61 X. simile LAMBERTI & al. 1983
62 X. turcicum LUC & DALMASSO 1964
63 X vuittenezi LUC & al.,1964
Family Nordiidae JAIRAJPURI & SIDDIQI 1964
64 Enchodelus macrodorus (DE MAN 1880)
65 E. microdorus SCHIEMER 1965
66 Longidorella microdora (DE MAN 1880)
67 L. parva THORNE 1939
68 Pungentus marietani ALTHERR 1950
Family Qudsianematidae JAIRAIPURI 1963, Subfamily Qudsianematinae JAIRAJPURI 1969
69 Allodorylaimus bokori (ANDRASSY 1959)
70 A. diadematus (COBB 1936)
71 A. granuliferus (COBB 1893)
72 Dorydorella bryophila (DE MAN 1880)
73 D. pratensis (DE MAN 1880)
74 Ecumenicus monohystera (DE MAN 1880)
75 Epidorylaimus humilior (ANDRASSY 1960)
76 E. lugdunensis (DE MAN 1880)
77 E. muscorum (SKWARRA 1921)
78 Eudorylaimus acuticauda (DE MAN 1880)
79 E. balticus (SCHULTZ 1934)
80 E. brunetti (MEYL 1953) ANDRASSY 1959
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81 E. bureshi (ANDRASSY 1958) ANDRASSY 1959

82 E. carteri (BASTIAN 1865)

83 E. curvatus (THORNE, SWANGER1938) ANDRASSY 1959
84 E. iners (BASTIAN 1865)

85 E. maritus ANDRASSY 1959

86 E. similis (DE MAN 1876)

87 Labronema vulvapapillatum (MEYL 1954)

88 Microdoryvlaimus miser (THORNE & SWANGER 1936)
89 M. modestus (ALTHERR 1952)

90 M. parvus (DE MAN 1880)

91 Nvgolaimoides gubernaculifer (ANDRASSY 1957)

92 Crassolabium ettersbergensis (DE MAN 1885)
93 C. laticollis (DE MAN 1906)

94 C. minutus (BUTSCHLI 1873)
95 C. solus (ANDRASSY 1962)

96 Thornia steatopyga (THORNE & SWANGER 1936)

Subfamily Discolaiminae SIDDIQI 1969

97 Discolaimium cylindricum THORNE 1939
98 Discolaimoides bulbiferus (COBB 1906)

99 Discolaimus major THORNE 1939

Superfamily Tylencholaimoidea FILIPJEV 1934; Family Aulolaimoididae JAIRAIPURI 1964

s

100 | Aulolaimoides elegans MICOLETZKY 1915

Family Leptonchidae THORNE 1935

101 Leptonchus granulosus COBB 1920

102 | Proleptonchus amphidius JAIRAJPURI 1964

Family Tylencholaimidae FILIPJEV 1934

103 Tylencholaimus maritus LLOOF et JAIRAJPURI 1968
104 | 7. mirabilis (BUTSCHLI 1873) DE MAN 1876

105 7. nanus THORNE 1939

106 | 7. paradoxus LOOF et JAIRAIPURI 1968

107 | 7. pacificus NESTEROV 1979

108 | 7. pusillus LOOF et JAIRAJPURI 1968
109 T. stecki STEINER 1914
110 | 7. teres THORNE 1939

Family Tylencholaimellidae JAIRAJPURI 1964

111 Doryllium uniforme COBB 1920

112 Tylencholaimellus affinis (BRAKENHOFF 1914)

113 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 ef al., 2008a). Most of the
species belonging to omnivores with long life span (OmS), genera Aporcelaimellus, Aporcelaimus and omnivores
(Om4), genera Epidorylaimus, Eudorylaimus were diverse and numerous. Among plant parasitic nematodes, the
ectoparasites (HeS5) from genera Longidorus and Xiphinema are able to be a vector of nepo-viruses (TAYLOR & BROWN,
1997), such as Xiphinema diversicaudatum associate with yellow dwarf disease of raspberry, also mosaic and yellow
crinkle of strawberry (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. vuittenezi — (CLRV), Longodorus macrosoma and L. elongates — raspberry ringspot virus (RRSV). In
addition to virus transmission, these nematodes cause the formation of galls, 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
soil under fallow or in crop rotation with is unfavorable for their development on host plants (POIRAS, 2005; POIRAS et
al., 2008a). Populations of vector virus nematodes are able to create the foci of viral 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 lcm (guilds Om4, Fu4
and Hed) such as Longidorella parva (Nordiidae), Microdorylaimus parvus, Dorydorella bryophila, Crassolabium
ettersbergense (Qudsinematidae) are able to colonize rapidly poor habitats (YEATES, 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, OmS) dominate — Dorylaimus
stagnalis (this species prefers waste water), D. montanus, Mesodorylaimus litoralis, M. mesonyctius, Crocodorylaimus
Sfusus and others.

The riverbanks 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 (POIRAS, 2010) 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 all studied habitats; however, they are numerous in natural ecosystems. Nematode herbivores
(Hed4, HeS) are more diverse as species and sometimes they form numerous populations in the root system of
agricultural plants. Nematode predators (Pr5) and fungivores (Fu4) are present in all studied habitats; however, they are
diverse and numerous mostly in forests.

Table 2. Functional guilds and families of Nematodes of the order Dorylaimida in different habitats of the Republic of Moldova. /
Tabel 2. Ghildiile functionale si familiile de nematode ale ordinului Dorylaimida in diferite habitate ale Republicii Moldova.

Functional guilds Families
Ba3 (bacterivorous family with ¢p value 2) Aulolaimoididae
Fu4 (fungivorous families with cp value 4) Leptonchidae, Tylencholaimidae, Tylencholaimellidae

Qudsianematidae (A/lodorylaimus, Dorydorella, Epidorylaimua, Eudorylaimus,

Om4 (omnivorous family with ¢p value 4) Microdorylaimus, Crassolabium), Nordiidae (Enchodelus, Pungentus), Dorylaimidae
(Dorylaimus, Crocodorviaimus, Thornenema)

Qudsianematidae (Mesodorylaimus, Laimydorus), Aporcelaimidae, Thornenematidae,
OmS5 (omnivorous family with cp value 5) Dorylaimidae (Laimydorus, Mesodorylaimus, Opishodorylaimus, Prodorylaimus),
Paraxonchidae

PrS (predatory family with cp value 5) Nygolaimidae, Discolaimidae, Swangeriidae, Belondiridae (Oxydirus)
He4 (herbivorous family with c-p value 4) Nordiidae (Longidorella)
HeS (herbivorous family with c-p value 5) Longidoridae, Xiphinematidae, Belondiridae (Belondira, Dorylaimellus)
100%%
90%
80%
=Pr
‘ 70%
i 60%% mEOm
50% =He
! 40%
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i 30%
! 20% = Ba
| 10%
0%

Figure 1. Percentages (Ratio) (%) of trophic groups of nematodes (Ba — bacterivores, Fu — fungivores, He — herbivores, Om —
omnivores, Pr — predators) from order Dorylaimida collected from different ecosystems (forest, meadow, river sediment, riverbank,
grape, fruit and berry, sugar beet, oil plants and grain plants). / Figura 1. Procentele (%) grupelor trofice ale nematodelor (Ba —
bacterifage, Fu — micofage, He — fitofage, Om — polifage, Pr — pradatoare) din ordinul Dorylaimida, colectate din diverse ecosisteme
naturale si antropizate (padure, pajiste, sediment de rau, mal de rau Nistru si Prut, sfecla de zahar. plante oleaginoase. plante
cerealiere (horticole multianuale, plante anuale tehnice — sfecla de zahar, plante oleaginoase si sedimentul riurilor, sectoare palustre).
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Dorylaimus montanus Oxydirus Mesodorylaimus Xiphinema Tyelencholaimus

Photo 1. The structure of the head of nematodes from order Dorylaimida with different feeding types.
Foto 1. Structura partii anterioare a cavitatii bucale a nematodelor din ordinul Dorylaimida. cu diferite tipuri de hranire (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 agricultural 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 formed 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,
Crocodorylaimus fusus were dominant. In the sporadically flooded riverbanks, the amphibionts such Mesodorylaimus
bastiani, M. mesonyctius, Aporcelaimellus krygeri, A. obtusicaudatus and various species from genera Mesodorylaimus,
Eudorylaimus and Crassolabium were common. Multiannual plantations of grape and fruit 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 sensitive to environmental changes
and can serve as good bioindicators using (of) functional guilds as combination of trophic groups and life strategy.

ACKNOWLEDGEMENTS

The author is grateful to Academician lon Toderas, Professor James Baldwin, Professor Aldo Zullini and
Professor Reyes Pena-Santiago for helpful suggestions and for taxonomic analyses.

REFERENCES

ANDRASSY 1. 2008. Eudodorylaimus species (Nematoda: Dorylaimida) of continental Antarctica. Journal of Nematode
Morphology and Systematics. Ed. Departament of Animal Biology and Plant Ecology, University of Jaen,
Spain, Edit. "Las Lagunillas" 11(1): 49-66.

ANDRASSY 1. 2009. Free-living nematodes of Hungary. Hungarian Natural History Museum. Budapest. 608 pp.

BEZOOIEN J. V. 2006. Methods and techniques for nematology. Publisher, Wageningen University. Netherlands. 112 pp.

BONGERS T. 1990. The Maturity Index: an ecological measure of environmental disturbance based on nematode
species composition. Oecologia. Springer-Verlag. 83: 14-19.

BONGERS T. 1999. The Maturity Index, the evolution of nematode life history trails, adaptive radiation and cp-scaling.
Plant and Soil. Springer Link. 212: 13-22.

BONGERS T. & BONGERS M. 1998. Functional diversity of nematodes. Applied Soil Ecology. Elsevier. 10: 239-251.

BONGERS T. & FERRIS H. 1999. Nematode community structure as a bioindicator in environmental monitoring. Trends
in Ecology and Evolution. Elsevier. 14(6): 224-228.

DE LEY P. & BLAXTER M. 2002. Systematic position and phylogeny. In: Lee D.L. (Ed.) The biology of nematodes,
London, UK, Taylor & Francis: 1-30.

DE LEY P. 2006. 4 quick tour of nematode diversity and the backbone of nematode phylogeny. WormBook . Eds: The
C. elegans Research Community. WormBook. p.1-12. http://www.wormbook.org.

ELIAVA 1. 1983. Systematic, phylogeny and ecology of nematodes from order Dorylaimida. PhD thesis Institute of
Zoology AS SSSR. Thilisi. 43 pp.

41



POIRAS Larisa

EYUALEM-ABEBE, TRAUNSPURGER W., ANDRASSY 1. 2006. Freshwater nematodes: ecology and taxonomy. CABI
Publishing. Wallingford UK, Cambridge, USA. 752 pp.

FERrRis H., BONGERS T., GOEDE R. G. M. 2001. 4 framework for soil food web diagnostics: Extension of the nematode
Jaunal analysis concept. Applied Soil Ecology. Imprint Elsevier. 18: 13-29.

GAGARIN V. G. 2001. Free-living nematodes of freshwater of Russia and adjacent countries. “Nauka™ Moscow. 169 pp.
[In Russian].

JAIRAIPURI M. S. & AHMAD W. 1992, Dorylaimida: free-living, predaceous and plant-parasitic nematodes. E. ). Brill
Publishing, the Netherlands. 458 pp.

LOOF P. A. A. 1999. Nematoda, Adenophorea (Dorylaimida). Suesswasserfauna Von Mitteleuropa. (Eds. J. Schwoerbel
and A. Brauer). Spektrum Akademischer-Verlag. Heidelberg. 4(2-2). 263 pp.

Loor P. A. A. & ZULLINI A. 2000. Free-living nematodesfrom nature reserves in Costa Rica.l. Dorylaimina.
Nematology 2, E. J. Brill Publishing: 605-633.

NESTEROV P. 1. 1979. Plant parasitic and free-living nematodes of South-West of USSR. Edit. Stiinta. Chisinau: 312 pp.
[In Russian].

NICKLE W, R. ED. 1991. Manual of agricultural nematology. Marcel Dekker. Inc. New York. 1035 pp.

PIINA-SANTIAGO R., ABOLAFIA J., LOOF P. A. A. 2000. Nematodes of the order Dorylaimida from Andalucia Oriental,
Spain. The genus Mesodorylaimus. Nematology. Ed. Brill Publishing, the Netherlands. 2(4): 365-379.

POIRAS LARISA. 2005. Taxonomical study of nematodes of grape in Moldova with emphases economically dangerous
species. Universitatea Agrara de Stat. Lucrari Stiingifice, 13. Horticultura, viticultura, silvicultura si protectia
plantelor. Chisinau: 229-235.

POIRAS LARISA. 2008a. Species and trophic diversity of soil nematodes in the “Codrii” Forest Reserve. Oltenia. Studii
si comunicirii. Stiintele Naturii. Muzeul Olteniei Craiova. 24: 42-47.

POIRAS LARISA. 2008b. Nematodes from order Dorylaimida in Moldova: species diversity, systematic position and
ecology. Buletinul Academiei de Stiinte a Moldovei. Stiintele Vietii. 2(305): 104 -109.

POIRAS LARISA, CHERNETS A., POIRAS N. 2008a. Species diversity of plant parasitic nematodes of perennial plants in
Republic of Moldova. Buletinul Academiei de Stiinte a Moldovei. Stiintele Vietii. Chisinau. 3(306): 87-91.

POIRAS LARISA, BALDWIN J.G., TODERAS 1. 2008b. Terrestrial and freshwater nematodes of order Dorylaimida:
current research and perspective. Simpozium intemagional consacrat jubileului de 60 ani al acad. lon Toderas.
IEP Stiinta. Chisinau: 115-120.

POIRAS LARISA. 2010. Nematodes of the sediment/soil interfuce in the Lower Prut. Oltenia. Studii $i comunicari.
Stiintele Naturii. Muzeul Olteniei Craiova. 26: 73-80.

TAYLOR C. E. & BROWN D. J. F. 1997. Nematode vectors of plant viruses. CABI Publishing. Wallingford UK,
Cambridge. USA. 286 pp.

YEATES G. W., BONGERS R. G., GOEDE R. G. M., FRECKMAN D. W., GEORGIEVA S. S. 1993, Feeding habits in soil
nematode families and genera — an outline for soil ecologists. Jounal of Nematology (SON Executive Board).
25(3): 315-331.

YEATES G. W. 2003. Nematodes as soil indicators: functional and biodiversity aspects. Biology and Fertility of soils.
Springer. 37: 199-210.

Poiras Larisa
Institute ol Zoology. Academy of Science of Moldova.
Academiei Str. 1, 2028, Chisinau, Moldova.
E-mail: poirasi@’yahoo.co.uk
Received: March 27,2012
Accepled: Junc 28, 2012

42



Muzeul Olteniei Craiova. Qltenia. Studii i comunicari. Stiinfele Naturii. Tom. 28, No. 2/2012 ISSN 1454-6914

SPECIES DIVERSITY OF NEMATODE COMMUNITES OF THE RAPESEED
(Brassica napus) AND THEIR ECONOMIC IMPORTANCE
IN THE REPUBLIC OF MOLDOVA

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

Abstract. Specics and trophic composition ol nematode communities of the rapeseed (Brassica napus). their abundance and distribution
have been studied in cight administrative regions of the Republic of Moldova. Forty two species of free-living and plant parasitic
nematodes with density 730 - 1.350 ind./100 g soil were revealed in rapeseed [ields. Plant parasitic species were predominant (37 - 58%)
followed by bacterivores (15 - 30%). omnivore-carnivores (11 - 27%) and fungivores (8 - 15%). Among plant parasitic species with
pathogenic effects there were identilied the endoparasites Pratvlenchus pratensis. P. penetrans. P. thornei. Ditylenchus dipsaci.
migratory ectoparasites Rofvlenchus robustus. Helicotvlenchus dihystera. H. multicinctus and the sedentary ccloparasite Paranlenchus
hamartus. Most bacterivores were represented by species (rom the [amilies Cephalobidae, Panagrolaimidac and fungivores — [amilies
Aphelenchidae. Aphelenchoididae. Maturity index values were varied 2.2 - 3.02 due to the predominance ¢p2 bacterivores. fungivores.
plant parasites and partly ¢p 4. 5 omnivores - carnivores.

Keywords: Nematode community of rapesced. species diversity. abundance. trophic groups. lunctional guilds. Maturity index.

Rezumat. Diversitatea specifici a comunititilor de fitonematode la cultura rapitei de toamna (Brassica napus) si
importanta lor economica in Republica Moldova. S-a cercetat diversitatea specifica si compozitia trofica a comunitailor de
litonematode la cultura rapitei de toamna (Brassica napus 1.v. oleracea) 2009 - 2010. cu raspandire si (recvenia majora. cercetate in opt
raioane administrative pe intreg teritoriul Republicii Moldova. S-au gasit 42 de specii de nematode fitoparazite si libere cu o densitate de
730 - 1350 ind./100 g sol. Conform spectrului trofic. s-a constatat predominania speciilor de nematode fitoparazite (37 - 58%). urmate de
speciile bacteriofage (15 - 30%). omnivore-camivore (11 - 27%) si micofage (8 - 15%). in raport cu numarul total de specii. in structura
trofica a asociatiilor de fitonematodc. s-au cvidentiat frecventa speciilor endoparazite Pratylenchus pratensis. P. penetrans. P. thornei.
Ditylenchus dipsaci. migratoare ectoparazite Ronvlenchus robustus. Helicotvlenchus dihystera. H. multicinctus §i sedentare ectoparazite
Parawvlenchus hamatus. Grupa speciilor bacteriofage a fost reprezentata mai f{recvent de specii din familiile Cephalobidae si
Panagrolaimidac. iar micofagele din familiile Aphelenchidae si Aphelenchoididae. Indicele de Maturitate (M) releva o variatie de 2.2 -
3.02 cu predominanta grupei (colonizare-persistentd) ¢p2 fitoparazite. bacteriofage. micolage si partial grupa persistenta ¢p 4. 5
omnivore - camivore.

Cuvinte cheie: comunitaii de (itonematode. rapija de toamna. diversitate de specii. abunden{a. grupe trolice. indice de maturitate.

INTRODUCTION

Most popular in many countries is the gained rape - oilseed crops, the seeds of which are used to obtain
vegetable oil for technical and food needs. Winter rapeseed (Brassica napus L.) is grown for oil extracted from the seed
with the high content of erucic acid (>40%) that is widely used for industrial purposes; the oil content of the low erucic
acid seed (<2%) is suitable for human consumption as well (BERNARD er al., 1993). The program of expansion and
cultivation of winter 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; CERTAN et al., 2007). This culture grows during the cold period and has a relatively short growing
season compared to sunflower, 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 (MICU er al., 2005). The nematode communities of rapeseed have drawn
attention of nematologists starting with 2009 (POIRAS ef 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 of nematode 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 of the rapeseed crop in the world is increasing because of its use as a bio-diesel source (CERTAN ¢t 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. oleifera) fields was studied, considering its abundance,
species composition, trophic structure and ecological indexes.

MATERIAL AND METHODS

The rapeseed Brussica napus L. var. oleifera was investigated in the farmer fields of different districts of the
Republic of Moldova such as north district — Glodeni (Gl), center — laloveni (lal), Criuleni (Cr), Orhei (Orh), south
east — Causeni (Cau) and south — Cantemir (Cant) (this abbreviation is used for locality index in tables 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 Baermann funnels and fixed in 4% formaldehyde at 60° C (Bi:z0OUEN, 2006). Nematodes were counted

43



IURCU-STRAISTRARU Elena BIVOL Alexei POIRAS Nadejda POIRAS Larisa

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 taxonomic keys (NCSTEROV, 1979; Ryss, 1988,
NICKLE, 1991; JAIRAIPURI & AUMAD, 1992; SipDIQI, 2000; ANDRASSY, 2005, 2007; PERRY & 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 ef 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 (FI:RRIS ¢f af., 2001).

The functional guilds are defined as combinations of feeding groups and life strategy using ¢p values from
extremely r-strategy to K-strategy (BONGERS, 1990, 1999; BONGERS & BONGERS, 1999). Nematode community indices
were used such as (1) Maturity index MI=}v(i) x f{i), where v(i) is c-p value of taxon / according to their r and K
characteristics; f(i} is the frequency of taxon 7 in a sample; (2) Plant parasitic index (PPl) which was determined in a
manner for plant parasitic genera and ratio PPI/MI (BONGERS & FEERRIS, 1999).

RESULTS AND DISCUSSIONS

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 - 2010 (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 all the studied nematode communities,
the plant parasitic 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 all the trophic groups (Fig. 1). Among plant parasitic nematodes, the species
belonging to functional guild PP3 such as migratory endoparasite species Pratylenchus penetrants, P. pratensis, P.
thornei, Rotylenchus robustus, species (guild PP2) Dinlenchus dipsaci and ectoparasite Paratvienchus hamatus,
migratory ectoparasites Merlinius dubius, Helicotvlenchus dihystera, H. multicinctus formed sometimes numerous
populations in the root system of rapeseed plants. Plant parasitic species (PP2) without the pathogenic effects such as
Deladenus aridus, Filenchus filiformis, Aglenchus agricola, A. briophilus, Tylenchus davainei, Ditylenchus
miceliophagus are usually numerous in the rhizosphere of plants.

The species from the genus Pratylenchus are more dangerous for agricultural annual plants like the oilseed
rape (Brassica napus L.) as they are mobile endoparasites mostly living in roots; sometimes they are found in above-
ground parts like stems. They may multiply to very large numbers (10 - 35 x 10° specimens per 10 g of roots) after
penetrating the root. All 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. Several “sickness symptoms™, slowly expanding patches with poor growth
plants and yellowing, are due to Pratvienchus species (NICKLE, 1991).

Also, in the rhizosphere of the 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
biological races) in host range. Some species of nematodes from the genera Helicotylenchus, Rotylenchus
(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 (NICKLL, 1991).

The most important nematode as worldwide pathogen of agriculture is the cyst nematode from the genus
Heterodera. In the Republic of Moldova, Heterodera schahtii is the most marked. The typical symptoms are the outer
yellow leaves and finally death, the shortened and deformed 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% (BI:RNARD & MONTGOMERY-DEE, 1993). At the present study we did not find
the cyst nematode Heferodera schahtii in the rapeseed plantations; however, in case of using this culture in crop
rotation together with sugar beet it may be a risk of appearance of this 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
Eucephalobus elongates, Heterocephalobus teres, Acrobeloides buetschlii were numerous by species and their
densities. The Bacterivores (Bal), present only by genera Mesorhabditis and Panagrolainius, 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 all the trophic groups; the species from the genera Cephalobus, Eucephalobus,
Hererocephalobus and Acrobeloides were the most numerous. In the rapeseed fields, the fungivorous nematodes (8 -
15%) were present by species from the genera Aphelenchus, Aphelenchoides, Paraphelenchus. However, the most
common species (Fu2) were Aphelenchus avenae and Aphelenchoides parietinus.

44



Muzeul Olteniei Craiova. Oltenia. Studii i comunicari. Stiingele Naturii. Tom. 28, No. 2/2012 ISSN 1454-6914

Table 1. Specific biodiversity and the trophic spectrum of communities of the free-living and parasitic phytonematodes in the Brassica
napus crop [rom different administrative regions of the Republic of Moldova. / Tabel 1. Diversitatea specifica si spectrul trofic al
comunitatilor de (itonematode parazite si libere la cultura rapilei de toamna (Brassica napus) in diferite zone ale Republicii Moldova.

Rapeseed fields of administrative regions of R. Moldova
Species of nematodes Guild North Centre South and South-East
Don Dr Ial Orh Cr Cimis Cant Caus

rp
Deladenus aridus PP2 + + - + - . - +
Filenchus filiformis PP2 + + - + N + + _
Aglenchus agricola PP2 + + + + + - + +
A. briophilus PP2 - - - - + - + _
Tvlenchus davainei PP2 + + + + + + - +
Helicotvlenchus dihvstera PP2 - + + - + + + +
11 multicinctus PP2 + + - + + + - +
Ditvlenchus dipsaci PP3 - - + + + - + -
D._miceliophagus PP2 + + + - + R T R
Merlinius dubius PP2 + + + + - + + +
Pramvlenchus penetrans PP3 + - + - - + + -
P. pratensis PPr3 + + - + + . - +
P. thornei PP3 - + - + - - - -
Rotylenchus robustus PP3 + + - - + + + T
Nothotylenchus acris PP2 + - + . - - - +
Paratvlenchus hamatus PP2 - + + + - + + A
Longidorella parva PP2 + - - + + - + +
Fu
Aphelenchus avenae Fu2 + + - + + + + +
Aphelenchoides parietinus Fu2 + - + - + + + N
A. subtenuis Fu2 + + - - - + N T
A. composticolu Fu2 - + + - - - R R
Paraphelenchus tritici Fu2 - + + . - + + T
P._ambliurus Fu2 + - + + T " N
Om-Ca
Aporcelaimus regius OmS$ - + + - + - +
A. obtusicaudatus OmS5 + - + + + . + T
Ludorviaimus brunetti Om4 - + - - + - - +
Mesodorvlaimus arvensis Om4 + + - . + + _
M. mevli Om4 - - . + T _ T N
Ecumenicus monohystera Om4 + - - + - + -
Pungetus marietani Om4 - - + - - + +
Clarcus papillatus Cas - - - + + R N
Mvilonchulus brachyuris Ca4 - - + - - R -
Ba
Mesorhabditis signifiera Bal - - - - + +
Cephalobus mucronatus Ba2 - - + - + + _
C. thermophilus Ba2 + - + - + + R
Eucephalobus elongatus Ba2 + + - - - + +
Heterocephalobus teres Ba2 - + - + - + +
Acrobeloides buetschlii Ba2 - + + - + - -
Stegelleting insubricus a2 - - - - + - -
Chiloplacus symmetricus Ba2 + - - + - + R
Panagrolaimus rigius Bal - + + - R - R
Wilsonema agrarum Ba2 + - - - + + +

Table 2. Number of species of nematodes and their abundance. trophic groups (ratio %) and ecological indexes in rapeseed fields
from dilferent administrative regions of Republic Moldova. / Tabel 2. Efectivul numeric al speciilor de fitonematode.
spectrul trofic (rata %) si indicele ecologic la cultura rapitei de toamna in diverse zone ale Republicii Moldova.

Trophic groups and ecological indexes Rapeseed fields of administrative regions R. Moldova

j Don Dr lal Cr Orh Cau Cant
Trophic groups (%):
Plant parasites (PP) 58 47 37 42 48 40 44
Bacterivores (Ba) 17 26 24 27 23 30 15
Fungivores (I'u) 14 13 15 8 8 10 14
Omnivore-carnivores (Om-Ca) 11 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 2.2 247 2.33
Ratio indexes PPI/MI 0.8 0.86 0.84 0.63 0.95 1.1 0.68
Number of species 21 28 24 20 21 23 16
Average number of ind./100 g soil 1180 1350 1250 850 998 1250 730

The trophic group of camivores (11 - 27%) is present by Clarcus papillatus (Ca5) and Mylonchulus brachyuris
(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, OmS) from families Aporcelaimidae, Quidsinematidae and Dorylaimidae. The diversity and
the number of the 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 ¢pl taxa is
represented by few species, Mesorhabditis signifiera and Panagrolaimus rigius, with no numerous populations. Most
nematode communities of the rapeseed consist of plant parasitic nematodes with ¢p 2 and 3, also, the bacterivores ¢p2
and fungivores c¢p 2. The omnivorous Nematodes with ¢p 4, ¢pS and the carnivores with ¢p 4, ¢p5 were present in the
all studied fields. The MI value is low in the situation when ¢p1 taxa have a high proportion of species and decreasing
number of ¢p 3-5 taxa. The Ratio PPI/MI (Plant 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 - slight nutrient
disturbance (BONGERS, 1999; FERRIS et 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 (NEHER, 2001).
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Figure 1. The variation of percentages of the trophic groups of nematode communities from different administrative
regions of the Republic of Moldova. / Figura 1. Variatia procentajelor grupelor trofice ale comunitatilor
de nematode in 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 - 2010. During the studied years,
the conditions for growing of rapeseed were favourable, namely enough precipitations and sunny days. According to the
taxonomic identifications, forty two species of free-living and plant parasitic nematodes with density 730 — 1,350
ind./100 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./100 g soil in south regions and 21 - 28 species with density 1,180 - 1,350 ind./100 g soil in north
regions. The plant parasitic species were predominant (37 - 58%) followed by bacterivores (15 - 30%), omnivore-
carnivores (11 - 27%) and fungivores (8 -15%). 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 from the families: Aphelenchidae, Aphelenchoididae. Maturity index values varied from
2.2 to 3.02, due to the predominance of ¢p2 bacterivores, fungivores, plant parasites and partly ¢p 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 BUILA VANTURARITA, COUNTY VALCEA (ROMANIA)

LOTREAN Nicolae

Abstract. The article presents the results of the rescarch carried out on the spider fauna of the National Park Buila Vanturariia.
County Vilcea. during April-October 2011. There were identificd 84 species of spider belonging to 17 families. ol which only lour
species can be considered relatively rare for the Romanian fauna. The families Lycosidac. as number of specimens and Linyphiidae.
as number of species and genera. were the dominant families. There are presented data on: sex ratio. the biogeographical features of
the spider fauna and grouping of the investigated habitats depending on the species identified.

Keywords: spiders. fauna. National Park Buila Vanturarita. sex ratio. similarity. zoogeographical distribution.

Rezumat. Contributii la cunoasterea faunei de aranee din Parcul National Buila Vanturarifa, judetul Vilcea
(Romainia). Articolul prezinta rezultatele cercetarilor intreprinse asupra launci de aranee din Parcul National Buila Vanturarita.
judetul Valcea. in perioada aprilie-octombric 2011, Au fost identificate 84 de specii de arance incadrate in 17 familii. dintre care doar
patru specii pot [i considerate relative rare pentru fauna Romdniei. Familiile Lycosidae. ca numar de exemplare si Linyphiidac. ca
numar de specii §i genuri. au fost [amiliile dominante. Sunt prezentate date cu privire la: raportul numeric al sexclor. caracteristicile
biogeografice ale faunci de arance §i gruparea habitatelor investigate in funciic de speciile identilicate.

Cuvinte cheie: arance. [auna. Parcul National Buila Vanturarita. raportul sexclor. similaritate. distributic zoogeografica.

INTRODUCTION

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

Cleopatra Sterghiu counts 69 species of spider from 18 families, collected from several types of habitats
located in Cozia Massif (STERGHIU, 1993). Of these, 26 species were identified in the National Park Buila Vanturarita,
as well. All Cleopatra Sterghiu mentions the species Clubiona terrestris WESTRING 1851 and Liocranum rupicola
(WALCKENAER 1830) as being collected at 5-10 km upstream of Caciulata-Valcea (STERGHIU, 1985).

I. E. Fhun and Floriana Niculescu-Burlacu cites several species of the family Lycosidae, collected in Vilcea
County, from habitats located relatively close to the National Park Buila Vanturaritia: Pardosa hortensis (THORELL
1872) collected from Biile Govora, Arctosa cinerea (FABRICIUS 1777) collected from the Brezoi-Cornetu, Lycosa
radiata (LATREILLE 1817) collected from Racovita, Cozia, Teius and Pirata knorii (SCOPOLI 1763) collected from
Vaideeni (FHUN & NICULESCU-BURLACU, 1971).

In the fauna fascicle dedicated to the family Salticidae, I. E. Fhun and V. F. Gherasim (FIIUN & GHERASIM, 1995)
mentions two species, collected from areas relatively close to National Park Buila Vanturarita: Phelgra fusciata (HAHN
1826) and Heliophanus cupreus (WALCKENALER 1802) collected on the Olt Valley, at Cometu. These were, in the year
2011, the available data on the spider fauna of an area large enough that included the National Park Buila Vanturarita, very
vague information, which practically represented the starting point in studying the park area, in terms of the spider fauna.

MATERIAL AND METHODS

Buila-Vanturarifa Massif is located in central-northern part of Valcea County and makes part of Capatanii
Mountains (Fig. 1). It is a calcareous massif that extends from west of Bistrita Gorge and up to the east of the Olanesti
Gorge. The ridge of the massif has a linear spatial extension, on SW-NE direction, with a length of about 14 km and a
width between 0.5 and 2.5 km. The altitude varies between 1,885 m (the peak Vanturarifa Mare) and 550 m (at the
output the Bistrita River from gorges). The climate varies on vertical, due to the relief altitude. The beech floor is
characterized by precipitation 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°C 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 of heat by limestone and the influence of the mild climate of Oltenia.

The material was collected during April-October 2011, in four types of habitats (10 collection stations): forest
(beech, mixed, coniferous), riparian, meadow and bog, located on both sides of the mountain: riverside coppice (RC),
river Prislop; riparian 1 (R1), creek Izvorul Larg; mixed forest, beech and spruce (MF1), creek Izvorul 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 of the Cheia River (CH).
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Prislop: 2 - riparian 1 (R1), creek Izvorul Larg; 3 - mixed forest. beech and spruce (MF1), creek Izvorul Larg: 4 - riparian 2 (R2), the
hut Cheia: 5 - beech forest (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 (CH). / Figura 1. Localizarea celor 10 statii de colectare din Parcul National
Buila Vanturarita: 1 - zavoi (RC), paraul Prislop: 2 - riparian 1 (R1). paraul Izvorul Larg; 3 - padure de amestec, fag si molid (MF1),
paraul Izvorul Larg: 4 - riparian 2 (R2), cabana Cheia; 5 - padure de fag (B). cabana Cheia; 6 - padure de amestec, fag si molid
(MF2): 7 - mlastina (Bog): 8 - padure de molid (S): 9 - pajiste montana (MM): 10 - Cheile Cheii (CH).

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
five traps, arranged in line, to a distance of five meters apart; the traps have worked in the field 184 days; the sampling
have been made in average to 46 days; manual collection, direct or with tweezers from the substrate: under logs, on and
under the bark of trees, on plants, etc.; sweeping with an entomological net for herbaceous and shrub layer species.

The biological material collected by the pitfall traps represented 96.32% of all captured individuals and 76.2%
of all 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 faunal data from some habitats. Manual
collection and sweeping were made in summer, in August (August 3-4, 2011), in the gorges of the Cheia River, riparian
(R2) and mixed forest (MF2).

RESULTS 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 males, 644 females and 139 immature
specimens. In terms of systematics, the material was classified in: 17 families, 57 genera and 84 species. The full list of
the spider species collected in the National Park Buila Vanturarita, 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 Vanturarita 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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Robertus scoticus JACKSON 1914 from the family Theridiidae, is a relatively rare species, that prefers wet areas
from 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 from 300 m to over 1,300 m altitude. Adults
are active from May to September. In Slovakia it is considered an endangered species, vulnerable in North Rhine and
Westphalia (Germany), in Austria near-threatened and in Belgium, it belongs to the category of rare species.

Evansia merens O. P. CAMBRIDGE 1900, from 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 (LINNALUS 1758), L. fuliginosus (LATREILLE 1798), Formica fusca LINNAEUS 1758, F. sanguinea LATREILLLE
1798. Adults are present all year. It is an endangered species in Poland and vulnerable in Slovakia.

Pelecopsis elongate (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 from June to
December. It is considered an endangered species in Germany and rare in England.

Walckenaeria mitrata (MiNGE: 1868), from 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 from March until June/July, according to altitude. The species is considered threatened
in Belgium and vulnerable in Poland.

Table 1. List ol spider species identified in the National Park Buila Vanturarita.
Tabel 1. Lista speciilor de aranee identificate in Parcul National Buila Vanturarita.

Stationary
No. Taxon F
RC R1 MF1 R2 B MF2 Bog S MM | CH
Fam. DYSDERIDAE ;
| | Dysdera crocata C.1.. KOCH 1838 l3fi'llnz 5 5¢.4im| 6% 15¢ 47 | 50%
2 | Harpactea rubicunda (C. L. KOClH 1838) 1< 1y 1¢ 25 40%
3 | Harpactea saeva (HERMAN 1879) 12,19 10%
Dysdera sp. 1j
Harpactea sp. 1j
Fam. THERIDIIDAE
4 | Asagena phalerata (PANZER 1801) 17 10%
5 | Robertus scoticus JACKSON 1914 17 10%
Fam. LINYPHIIDAE
6 | Bathyphantes nigrinus (WESTRING 1851) I(;i / /\ 24.1¢ 20%
7 | Centromerus cavernarum (1.. KocH 1872) 12 10%
s | o e ©
9 | Centromerus sellarius (SIMON 1884) 29 |34.29] 248 30%
10 | Centromeraus silvicola (KULC7.YNSKI 1887) |17, 1% 144,37 19 30%
11 | Centromerus sylvaticus (BLACKWALL 1841) 1§ 1419 202,19 1% 40%
12 | Ceratinella brevipes (WESTRING 1851) 1.7 10%
13 | Dicymbium tibiale (BLACKWALL 1836) |9, 5¢ 15 1419 30%
14| Qe bl o (O s, 1y 13545 4. 2% 722 40%
15 | Diplostyla concolor (WIDI:R 1834) SEE?fi.m 15 1417 |7 40%
16 | Drapetisca socialis (SUNDEVALL 1833) 27 10%
17 | Evansia merens O. P. C AMBRIDGE 1900 12 10%
18 | Gonatium rubellum (BLACKWALL 1841) A 1 14,9 | 30%
o G s 0T
20 f.geg;l;_mhames minutus (BLACKWALL N 10%
21 | Linyphia hortensis SUNDLEVALL 1830 12,18 10%
] v
23 | Micrargus apertus (O. P. CAMBRIDGE 1871) 24 14 20%
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Stationary
No. Taxon F
RC R1 MF1 R2 B MF2 Bog S MM CH
24 | Mughiphantes mughi (FICKERT 1875) 44 10%
4,24 239 ~ -
25 | Neriene emphana (W ALCKENAER 1841) 2"'.2 : 1< ! 3 L1y 147.3¢ 15 | 60%
lim 13im
26 | Neriene peltata WIDER 1834 14,25 10%
27 | Oedothorax agrestis (BLACKWALL 1853) 17,29 10%
Palliduphantes pallidus (O.P. 2 Ao oy P P T 7 o
28 CAMBRIDGE [871) 3 87 1% | 24.2% 1 12 [20.01% 17 70%
29 { Pelecopsis elongate (WIDER 1834) 24 10%
30 | Pelecopsis radicicola (1.. KOCH 1872) 12 10%
7. 6% .
31 | Tenuiphantes alacris (BLACKWALL 1853) 6‘4}:]' ) 12.1¢ 20%
47 12- 2.7 5,7 6.7, 122,
32 | Tenuiphantes tenebricola (WIDE:R 1834) 17 N . i 105, 4295 [175.29] 12, 80%
2im 2¢ 1< . "
Jim 3im
Tenuiphantes tenuis (BLACKWALL 17, o
33| 18%2) 67 10%
. _— 527,
34 | Tiso vagans (BLACKWALL 1834) 197 10%
35 | Walckenaeria antica (WIDER 1834) 1 10%
Walckenaeria atrotibialis (O. P. 2 o
36 CAMBRIDGE 1878) 1< 10%
37 | Walckenaeria mitrata (MENGE 1868) 28 10%
38 | Walckenaeria vigilax (BLACKWALL 1853) 2719 37 20%
Fam. TETRAGNATHIDAE
39 | Pachygnatha degeeri SUNDEVALL 1830 174 I(;l 51: 20%
7
40 | Pachygnatha listeri SUNDEVALL 1830 ]I(; ¥ 10%
41 | Tetragnatha extensa (LINNAEUS 1758) 3w 47 | 20%
Fam. ARANEIDAE
42 | Araneus diadematus C1.LRCK 1758 3¢, 1c| 10%
43 | Araniella cucurbiting (CLERCK 1757) 157 | 10%
o)
44 | Mangora acalypha (WALCKENALR 1802) ;:_n 10%
45 | Zygiella x-notata (CLERCK 1757) “m 10%
Fam. LYCOSIDAE
46 | Alopecosa aculeata (C1.ERCK 1757) 12 10%
47 | Alopecosa cuneata (CLERCK 1757) 1.7 10%
48 | Alopecosa trabalis (CLIRCK 1757) 74,2¢ 10%
49 | Aulonia albimana (WALCKENALR 1805) 3 10%
50 | Pardosa alacris (C.1.. KOCH 1833) 14 14.1% 17,39 30%
7 90
51 | Pardosa amentata (CLERCK 1757) 4415 ! 'l‘iiT ’ 14.2%] 30%
52 | Pardosa morosa (.. KOCH 1870) 1¢ 10%
1097,
53 | Pardosa palustris (1.INNAEUS 1758) I}%?r; 10%
87¢
54 | Pardosa riparia (C.1.. KOCH 1833) 24.7% 10%
55 | Pardosa saltuaria (1.. KOCH |870) kI I 10%
Pardosa sp. 3j
897,
56 | Piratula hygrophila (THORELL 1872) 1647"“ 10%
Ic
, . 227, 37,
57 | Trochosa terricola THORELL 1856 7% 1o 20%
Fam. ZORIDAE
E
58 | Zora spinimana (SUNDLVALL 1833) ll‘;‘ 10%
1
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Stationary
No. Taxon F
RC Rl MFI R2 B MF2 Bog S MM CH
Fam. AGELENIDAE :
7 7
. . , e | 3| e, [ asa | B
59 | Coelotes terrestris (WIDIR 1834) 2 . 4%, . : 7. 2- 70%
lim . 1< 4 .
2im j 4im
2
60 | Histopona torpida (C.1.. KOCit 1837) 25 14 31’ 30%
. . 102, 437, 2 187 177 .
. . ¢ 3 7 i . 2 o
61 | Inermocoelotes inermis (1.. KOCH 1855) 15 105 3im 127 1S 40 11 lim 70%
62 | Malthonica ferruginea (PANZER 1804) 14 10%
7
63 | Malthonica silvestris (1.. KOCH 1872) 12% 10%
Coelotes sp.-Inermocoelotes sp. 3j 1j 1j 1j
Fam. CYBAEIDAE |
B R ” 167, 187, 2 A
64 | Cybaeus angustiarum 1.. KOCH 1868 13,{5' ,{0{".’ 15 7:’" 69. 8, SC\ 45,‘ : 80%
R 79.4im lim ; ; 19 3%
lim 2im
Fam. HAHNIIDAE !
65 | Cryphoeca silvicola (C. 1. Koch 1834) P S,i 30%
Fam. DICTYNIDAE !
66 | Cicurina cicur (F ABRICIUS 1793) 24 3L 43¢ gl’v 15¢ 50%
Fam. AMAUROBLIDAE i
y 2
67 | Callobius claustrarius (AN 1833) 3G 32'8 ’ 75@ 'lff: o 5 3@ | 70%
¥ R b4 3
Amaurobius sp. 1j
Fam. LIOCRANIDAE
1,
68 | Apostenus fuscus WISTRING 1851 13¢. 10%
3im
Fam. CLUBIONIDAE
7
69 | Clubiona comta C.1L.. KOCH 1839 15 Il(,’ T 20%
i
70 | Clubiona corticalis (WALCKENALR 1802) 15 10%
71 | Clubiona reclusa O. P. CAMBRIDGE 1863 19 10%
Fam. GNAPHOSIDAE
72 | Drassyllus lutetianus (L. KOCl 1866) 24 10%
7
73 | Drassyllus pusittus (C. 1. Kocn 1833) 12 o 20%
47,
74 | Haplodrassus signifer (C. L.. Koc11 1839) 55 10%
2im
75 | Haplodrassus silvestris (BLACKWALL 1833) 45 10%
7
76 | Zelotes latreille (SIMON 1878) 14 ll ' 20%
3
Fam. THOMISIDAE ]
77 | Ozyptila atomaria (PANZER 1801) II(,‘A' 10%
3
78 | Ozyptila claveata (W ALCKENAER 1837) 1 10%
2
79 | Xysticus audax (SCHRANK 1803) 2| 14 20%
4
g
80 | Xysticus erraticus (BLACKWALL 1834) ‘: B 10%
A
81 | Xysticus kochi THORELL 1872 12 10%
I
Xysticus sp. 3j
Fam. SALTICIDAE ]
82 | Evarcha falcata (CLERCK 1757) 1 17 | 20%
83 | Heliophanus aeneus (HAHN 1832) ll(’i‘. 10%
84 f;;té;leuophrys erratica (WALCKENAER 15 10%
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Stationary

No. Taxon
RC

189

R2
LB e
.

| Sum (number of specimen. male, female, | 1274,

im : s 1718, -
| immature and juvenile persite) | 559, | 4¢ 1 el el
A s wn el A Bl i| 19im, | CF

Legend: J-male, Q-female, im-immature (from the appearance of the primary genitalia to the stage in which genitals are almost fully developed. but
non-functional, last moult; j - juvenile (after leaving the cocoon from the appearance of primary genitalia: ¢ - 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 scoticus (FHUN & OLTEAN, 1970; WEISS & PETRISOR, 1999; WEISS & URAK, 2000; URAK et al.,
2010); a work for Evansia merens (WEISS & PETRISOR, 1999); four works for Pelecopsis elongate (FHUN & OLTEAN,
1970; NAE, 2008; WEISS & PETRISOR, 1999; WEIsS & URAK, 2000); four citations for Walckenaeria mitrata (WEISS &
PETRISOR, 1999; LOTREAN, 2008; URAK, 2008; URAK et al., 2010).

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 of family Lycosidae the weight of specimens of this family ranged from zero (MF2, S, B, R1, 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).

69
Fam. Dysderidae | '

Fam. Theridiidae
Fam. Linyphiidae

493

Fam. Tetragnathidae

Fam. Araneidae

Fam. Lycosidae

Fam. Zoridae

Fam. Agelenidae
Fam. Cybaeidae
Fam. Hahniidae

Fam. Dictynidae

Fam. Amaurobiidae

Fam. Liocranidae

Fam. Clubionidae

Fam. Gnaphosidae 18

Fam. Thomisidae '
Fam. Salticidae

1 1 |l |l |l 1

0 100 200 300 400 500 600
No. of specimens

Figure 2. Number of specimens collected from each family. / Figura 2. Numarul 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 Vanturarita, had
frequencies below 50% being identified in a small number of habitats. Most species, 50 species (59.52% of all species
collected), were found in one habitat of the 10 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%) and mountain
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meadow (58.82%). Only four species: Palliduphantes pallidus (O. P. CAMBRIDGE 1871), Coelotes terrestris (WIDER
1834), Inermocoelotes inermis (L. KOCH 1855) and Callobius claustrarius (HAHN 1833), respectively two species,
Cybaeus angustiarum L. KOCH 1868 and Tenuiphantes tenebricola (WIDER 1834) had frequencies of 70%, respectively
80%. For the riparian and forest habitats I found a decrease of the weight of species with frequency less than 50% and
an increase 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.

1 ik
Fam. Dysderidae % ! OGenera @Species I,__
Fam. Theridiidae I I

Fam. Linyphiidae
Fam. Tetragnathidae

Fam. Araneidae

Fam. Lycosidae

Fam. Zoridae

Fam. Agelenidae
Fam. Cybaeidae
Fam. Hahniidae

Fam. Dictynidae |

Fam. Amaurobiidae

Fam. Liocranidae

Fam. Clubionidae

Fam. Gnaphosidae

Fam. Thomisidae
Fam. Salticidae

T T T T T T Al
0 5 10 15 20 25 30 35
No. of genera and species

Figure 3. Number of genera and species identified for each family. / Figura 3. Numarul de genuri si specii identificate din fiecare familie.

In terms of the sex ratio, in the collected material, 61.32% were male and 38.68% were females, the sex ratio being
approximately 2:1 in favour of males. 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 of the species (34 species), there were collected either males, in most cases, or
females. If we consider juvenile individuals, the sex ratio changes very little, the weight of immature and juvenile specimens
being small, only 8.47% of the total collected specimens, of which the juveniles were less than 1% (Fig. 4).

Figure 4. The report between: males, females, immature and
juvenile individuals (M-male, F-female, IM-immature, J-
juveniles). / Figura 4. Raportul dintre: masculi. femele.
imaturi si 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
Vanturarita, were classified into 9 zoogeographical groups (DELTSHEV, 2005). In terms of number of spider species for
each zoogeographical groups, | 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. Distribution of the identified species on zoogeographical groups (COS - Cosmopolitan. HOL - Holarctic,
PAL - Palearctic, WPA - Western Palearctic, EUS - European-Siberian, ECA - European Central-Asian,
ETU - European-Turanian, EUR - European, EEU - Eastern European). / Figura 5. Distributia speciilor identificate pe grupe
zoogeografice (COS - Cosmopolit, HOL - Holarctic. PAL - Palearctic. WPA - Vest-Palearctic, EUS - European-Siberian,
ECA - European Central-Asiatic. ETU - European-Turanian, EUR - European, EEU - 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 Vanturarita. 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 (DRUGESCU, 1994).

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

Jaccard Cluster Analysis (Single Link)

-|_| B
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Figure 6. The similarity of studied habitats according to the composition of spider fauna. / Figura 6. Similaritatea
habitatelor studiate in functie de compozitia faunei de aranee.

From this viewpoint the mountain meadow clearly detaches from the other investigated habitats, due to
particular conditions from this 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 of habitats (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 | 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 southern exposition that means it is warmer, 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 R1, located in a mixed forest with a higher percentage of coniferous, wetter and colder compared
to MF1.

CONCLUSIONS

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

From the point of view of fauna only four species: Robertus scoticus, Evansia merens, Pelecopsis elongata and
Walckenaeria mitratua can 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 numerical dominance
of the species from the family Lycosidae (31.06%), followed by family Linyphiidae (27.10%).

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 Vanturarifa includes a large number of species that have 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 males;
overall ratio is to 2:1 in favour of males. 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 terms of
zoogeographical structure of the spider fauna, it is confirmed the affiliation of the 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 of the studied area.
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THE SPATIAL STRUCTURE OF ORTHOPTERAN COMMUNITIES FROM THE
SCIENTIFIC RESERVE “CODRII” FROM THE REPUBLIC OF MOLDOVA

STAHI Nadejda, DERJANSCHI Valeriu

Abstract. The present work is designed to study diversity and abundance ol Orthoptera in the Scientific Reserve “Codrii™ [rom the
Republic of Moldova. During this study. a total ol 48 species belonging to eight families were collected. There were identified the
following families: Bradyporidae. Conocephalidac. Meconematidae. Phancropteridae. Tettigoniidae. Gryllidae. Gryllotalpinac.
Tetrigidae and Acrididae. Acridoidea was the most abundant family found in this study arca with 24 specics.

Keywords: Orthoptera. fauna. life form. scientific reserve “Codrii™.

Rezumat. Structura spatiali a cenozelor de ortoptere in Rezervatia Stiintificd ”Codrii” din Republica Moldova.
Lucrarea de fata este conceputa pentru a studia diversitatea si abundenta ontopterelor in Rezervatia Stiintifica "Codrii" din Republica
Moldova. Pe¢ parcursul acestui studiu. au [ost colectate 48 de specii care aparfin la opt familii: Bradyporidae. Conocephalidae.
Meconematidac. Phaneropteridae. Tettigoniidae. Gryllidae. Gryllotalpinae. Tetrigidae §i Acrididae. Acridoidea a lost suprafamilia
cea mai abundenta — cu 24 specii de insecte ortoplere.

Cuvine cheie: Orthoptera. (auna. forma vitala. Rezervatia Stiin(ifica ..Codrii™.

INTRODUCTION

The conservation of biodiversity throughout the world is of critical importance to the human population and
indeed to the constancy of the whole world. Biological and anthropogenic factors and their intensification have more
and more fragmented natural and semi-natural elements. Because of these 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 (MARINI
ef al., 2010; SCIHIRMEL ef al., 2010).

In woods, grassland ecosystems and not only, faunal 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) (STAHI & ANGHIELOVA, 2009; BELOVSSKY & SLADE, 1993).

MATERIAL AND METHODS

Field work

The Scientilic Reserve ~Codrii™ was founded in 1971 for conservation of some representative sectors of old
woods from the centre of the Republic situated on the “Moldavian Central Plateau” or “Podisul 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°01', 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 (Porusol, 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 have 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., Sorbus L., Quercus L.,
Carex L., Aegopodium L., Stellaria L. and other genera (POSTOLACHL, 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, 10 species of amphibians and more than 8,000 species of insects
(MANIC et al., 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 faunal data were also obtained by using
pitfall traps.

The pitfall traps (glass jar, opening diameter 8 cm, filled 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 10 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 external morphology and genitalia using
different identification keys (Kis, 1976, 1978; KNECHTEL & POPOVICI-BAZNOSEANU, 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 /100024 1 .html).

The zoogeographical elements were established according to the work of BEI-BIENKO (1950, 1952, 1964) and
IORGU & 10RGU (2008). For the mathematical and statistical analysis of the orthopteran entomological material we have
applied to the work of ANDREEV (2002).

RESULTS AND DISCUSSIONS

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
(NICOLAESCU & DERJANSCHI, 2001). Nine new species from this reserve were published by STAHI (2007a) in another
paper about the ecology of grasshoppers 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 till September of 2009 in the Scientific Reserve
“Codrii” there were collected 1,102 orthopteran individuals. These orthopterans belong to 48 species that constitute
45.13% of the fauna of this order from the Republic of Moldova (STAHI & DERJANSCHI, 2010). These species belong to
28 genera and 10 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).

Concerning the spectrum of feeding groups of Orthoptera insects from the Scientific Reserve “Codrii” just 2%
(1 species) are insectivorous (I) (Meconema thalasinum); other species from Ensifera suborder and Grylloidea
superfamily (except for those belonging to Phaneropterinae family) — 29% are omnivorous (II). All the remaining
species from Caelifera suborder and Phaneropterinae family, which represent 69%, are phytophagous (II1) (Fig. 1).
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Figure 1. Percentage proportions of the Orthoptera from the Figure 2. The proportions of ecological forms of the orthopterans
Scientific Reservation “Codrii” regarding the trophic spectrum. from the Scientific Reserve “Codrii”.
Figura 1. Proportiile procentuale ale ortopterelor din Rezervatia Figura 2. Proportia formelor ecologice ale ortopterelor din
Stiintifica “Codrii” privind spectrul trofic. Rezervatia Stiintifica “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 (SAMWAYS, 1997; SZOVENYI, 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 et al., 2003). Nevertheless, the orthopterans may differ in their preference for different grass species
(INGRISCH & KOHLER, 1998). Most (43%) of Orthoptera 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 fissurobiont and burrowing geobiont
species which represent 4% (Gryllus campestris and Melanogryllus desertus) and 2% (Gryllotalpa gryllotalpa) (Fig. 3).
These three species were collected by pitfall traps.

Table 1.The diversity. ecology and sinecologycal analyses of Orthoptera species from the Scientific Reserve “Codrii™.
Tabel 1. Diversitatea, ecologia si analiza sinecologica a ortopterelor din Rezervatia Stiintifica “Codrii™.

Species N [ N-1 | N(N-1) | LoglON | Ny,on [ Domination | Biotope | Vital Geographical
e % | Class form distribution
Suborder ENSIFERA
Superfamily TETTIGONIOIDEA KRAUSS, 1902
Family BRADYPORIDAE
1. [Ephippiger ephippiger i v ] 2 ] 030 | 060 [018] D, | 4-5 B |Central-South-European
Family CONOCEPHALIDAE
2. |Conocephalus dorsalis 5/8 12 156 1,11 1448 [ 1,18 D, 1 A Eurosiberian
3. |Conocephalus fuscus 4/6 9 90 1,00 10,00 1091 | Dy 1-3 A Holopalearctic
4. |Ruspolia nitidul 2/1 2 6 0,48 143 027 1-3 A
R il mily MECONEMATINAE !
5. [A/econenm thalassinum I 2/4 | 5 | 30 ] 0,78 | 4,67 | 0.54 3-4 C IHoloeuropcan
Family PHANEROPTERINAE
6. : 30722 51 2652 1,72 89.23 [4.71 D; 3-4 D Central Asian-
Leptophyes albovittata Meditertanes
editerranean
7. |L. boscii 21/16| 36 1332 1.57 58,02 |3.35| D; 3-4 D South-East-European
8. |L. punctatissima 29/32| 60 3660 1,79 10891 [5.53]| Dy 3-4 D North-European
9. [Phaneroptera falcata 12/19| 30 930 1.49 46,23 | 2.81 D; 2-4 (& Eurosiberian
10. |Ph. nana 2/4 5 30 0.78 4,67 [054| D, 5 & Circum-Mediterranean
Family TETTIGONIIDAE KRAUSS, 1902
11. |Decticus albifrons 2/1 2 6 0.48 143 027 Dy 5 F Circum-Mediterranean
12. | Metrioptera bicolor 8/15 | 22 506 1.36 31,32 [2.09| D, 2-4 A Eurosiberian
13. | M. roeselii 10/5 | 14 210 1,18 17,64 | 1,36 D, 1-2 A Eurosiberian
14. |Pholidoptera griseoaptera 8/6 13 182 1,15 1605 1127| D, 2 C Holoeuropean
15. |Platycleis tessellata 6/2 4 56 0,90 7.22 073 | D, 4 A Holoeuropean
16. |Pterolepis germanica 2/3 4 20 0,70 349 1045 D, 4-5 E Ponto-Mediterranean
17. |Tettigonia viridissima 5/4 8 72 0,95 8,59 [0.82| D, 2-5 C Holopalearctic
Superfamily GRYLLOIDEA LAICHARTING. 1781
Family GRYLLIDAE LAICHARTING, 1781
18. |Gryllus campestris 13/23 | 35 1260 1.56 56.03 |3.26( D; 3- H Holopalearctic
19. 21/15| 35 1260 1,56 56,03 |3.26| D; 4-5 H Central Asian-
Melanogryllus desertus :
Mediterranean
20. 19/23 | 41 1722 1,62 68,18 [3.81| Ds 3-4 B Central Asian-
Qecanthus pellucens g
Mediterranean
Family GRYLLOTALPIDAE LEACH, 1815
21. |Grvllotalpa grvilotalpa [30] 2] 6 [ 048 [ 143 J027] D, [ 12 1 [Holopalearctic
Suborder CAELIFERA
Superfamily TETRIGOI<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>