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TERRESTRIAL ISOPODS IN A SMALL TOWN IN WESTERN ROMANIA (PÂNCOTA, 
ARAD COUNTY): WITNESSES OF THE PAST HUMAN IMPACT OF THE REGION? 

 
 

LAZA Dorina, POPOVICI Paula Vanda, BODOG Denisa Emilia,  
MOLNÁR Krisztina, FERENȚI Sára 

 
Abstract. In Pâncota town from western Romania (Arad County) we identified 13 terrestrial isopod species, the most common being 
Trachelipus nodulosus. The species number registered in Pâncota was lower than in other towns which borders with forests, but was 
higher than in a previously studied town surrounded by agricultural areas in western Romania. Some species common in other towns 
from western Romania are not present in Pâncota. Most of the identified species are native, common and generalists. Nevertheless, 
the wet areas situated in the town and its surroundings are populated by species with narrow ecological demands, even forest species. 
They probably survived in the wet areas following the deforestations of the region. In Pâncota, there are less non-native species than 
in other towns from the Western Romanian Plain.  
 
Keywords: plain, wet areas, forests, common species, urban area. 
 
Rezumat. Izopodele terestre dintr-un oraş mic din vestul României (Pâncota, judeţul Arad): martorii impactului 
antropic al regiunii din trecut? În oraşul Pâncota din vestul României (judeţul Arad) am identificat 13 specii de izopode 
terestre, cea mai comună fiind Trachelipus nodulosus. Numărul de specii din Pâncota a fost mai mic decât în alte oraşe, care sunt 
înconjurate cu păduri, dar a fost mai mare decât într-un oraş înconjurat de terenuri agricole, studiat anterior în vestul României. 
Specii comune în alte oraşe din vestul României lipsesc din Pâncota. Majoritatea speciilor identificate sunt native, comune şi 
generaliste. Cu toate acestea, zonele umede situate în oraş şi în apropiere sunt populate de specii cu cerinţe ecologice înguste, chiar 
specii de pădure. Acestea probabil au supravieţuit în zonele umede după defrişările din regiune. În Pâncota sunt prezente mai puţine 
specii non-native decât în alte oraşe din Câmpia de Vest. 
 
Cuvinte cheie: câmpie, zone umede, păduri, specii comune, zonă urbană. 

 
INTRODUCTION 

 
In Romania, over 80 terrestrial isopod species were confirmed to be present (e.g. RADU, 1983, 1985; 

TĂBĂCARU & GIURGINCA, 2013). Nevertheless, most of them populate natural areas, even restrictive habitats, 
having narrow habitat requirements, some being endemic or cave species (e.g. RADU 1983, 1985, TĂBĂCARU & 
GIURGINCA, 2013; TOMESCU et al., 2015). On the contrary, in human affected, and especially in urban areas, the 
species number is reduced (BODIN et al., 2013; FERENȚI et al., 2015; HERLE et al., 2016). Even more, there are 
obvious differences between towns surrounded by relatively natural habitats and towns surrounded by human affected, 
like agricultural, areas; until now, the smallest species number in the country was registered in a plain town surrounded 
by agricultural areas (FERENȚI et al., 2015). The species number and composition in urban areas seem to be influenced 
also by the geographic location (VILISICS et al., 2012). In the last years, in western Romania, some studies upon urban 
terrestrial isopods were performed with the direct collecting method (BODIN et al., 2013; FERENȚI et al., 2015; 
HERLE et al., 2016), and revealed the poverty of the isopod fauna once with the degradation of the areas surrounding 
the town (FERENȚI et al., 2015). Moreover, natural areas near towns, even in the industrialized ones, determined the 
isopod fauna recovery (HERLE et al., 2016). Taking into account this strong influence of the surroundings upon the 
urban fauna, we supposed that if a plain town is in contact with natural areas, the isopod fauna will be richer than in a 
town exclusively surrounded by flat plains exploited for agriculture. To test this hypothesis we chose Pâncota, a town 
that borders in three parts with flat agricultural plains, but in one side it is in contact with the lower limit of the first 
hills. As Pâncota is also situated in western Romania and we also used the direct collecting method, the results are 
comparable with the previous studies (BODIN et al., 2013; FERENȚI et al., 2015; HERLE et al., 2016). Our objectives 
were the following: 1. to establish the terrestrial isopod species at Pâncota, 2. to identify the differences between the 
isopod fauna from different habitat types in the town. 

 
MATERIAL AND METHODS 

 
Pâncota is a small town situated in the central-western part of Arad County, at the contact between the Lower Crișuri 

Plain and Zărand Hills (POSEA & BADEA, 1984). According to the last population census from 2011, the town has 6946 
inhabitants (http://www.recensamantromania.ro/rezultate-2/), a decreasing population, like in Arad County generally (VERT 
& ANCUȚA, 2011). In its southern, northern and western parts, the town borders with flat pain areas, used for cereal 
cultivation, but also vegetables in the northern region (OKROS et al., 2015). Only in the eastern part the aspect is different, the 
town bordering with the first heights of Zărand Hills, which are mostly used as vineyards, characteristic for this region (e.g. 
GRECU, 2008; MĂLĂESCU et al., 2014). Even if the landscape is agriculturally modified, zones with shrubs or grasslands 
are still present. The town is crossed by a small stream which springs from the south-eastern high areas. In the town, the 
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stream is heavily polluted, mostly arranged and drained. At the western limit of the town, there are some larger ponds. The 
town is crossed by a main and some secondary driveways from north to south, with many perpendicular branches. Pâncota 
contains mostly traditional houses and streets with green spaces. There are only few residential blocks and some massive old 
official buildings. The industrial activity in the town is reduced. The fieldwork was conducted on March 8, 2017. We 
collected 33 samples from 24 collecting points, because the large and small sized isopods were separated in different tubes. 
Isopods were captured directly by hand from under different shelters, as well as in other studies in Romania (e.g. HERLE et 
al., 2016). As in the previous cases, at each sampling point, we spent approximately 20 minutes. Isopods were found generally 
under debris and more rarely in the humid soil near wetlands. The sampled individuals were conserved in test tubes with 
alcohol; the species were determined in the laboratory. By the sampling points we tried to cover relatively uniformly the entire 
surface of the town, collecting from its most representative zones (both downtown and outskirts). The 24 sampling points 
matched with 6 habitat types: grasslands, wetlands, abandoned buildings, houses from the centre, houses from the town edge, 
public zones. The obtained data were analyzed both for the total and for the habitat types. We calculated the percentage 
abundance and frequency of occurrence for each species. We also calculated the percentage abundance for the individuals 
from each collecting point. These two parameters were given for habitat types too. The similarity of species was estimated by 
Jaccard and Bray-Curtis indexes, the species diversity by the Shannon-Wiever index. The affinity of the species to different 
habitat types was estimated by the Principal Component Analysis (PCA). The significance of the differences between the 
species composition of different habitat types was tested by the Kruskal-Wallis (for all habitat types) and Mann-Whitney (for 
habitat type pairs) indexes. All calculations were realized with the PAST 3x software (HAMMER et al., 2001).  
 

RESULTS 
 

In Pâncota town, we found 233 individuals belonging to 13 terrestrial isopod species: Trichoniscus sp., 
Hyloniscus riparius (C. Koch, 1838), Haplophthalmus danicus Budde-Lund, 1880, H. mengii (Zaddach, 1844), 
Platyarthrus hoffmannseggii Brandt, 1833, Cylisticus convexus (De Geer, 1778), Porcellionides pruinosus (Brandt, 
1833), Protracheoniscus politus (C. Koch, 1841), Porcellium collicola (Verhoeff, 1907), Trachelipus arcuatus (Budde-
Lund, 1885), T. nodulosus (C. Koch, 1838), Armadillidium versicolor Stein, 1859 and A. vulgare (Latreille, 1804). 
Trichoniscus sp. could not be determined to species level, because we found only 9 females. T. nodulosus had the 
highest percentage abundance. It was followed by H. riparius and A. vulgare (Table 1). Regarding the frequency of 
occurrence, the top is occupied by T. nodulosus, identified in 91.66% of the collecting points from Pâncota. T. 
nodulosus was followed in frequency by A. vulgare, and then by H. riparius and P. pruinosus (Table 1). In three 
sampling points, we identified only one species. The maximum number of species / sampling point was seven, 
registered in only one collecting point. In 10 sampling points, we identified two terrestrial isopod species (Table 1). In 
Pâncota town, the diversity of terrestrial isopod assemblages was H=1.84. 

 
Table 1. The distribution of the terrestrial isopod species in the sampling points in Pâncota town (N - number of species, P% - 

percentage abundance, f% - frequency of occurrence, Tri – Trichoniscus sp., Hr – H. riparius, Hd – H. danicus, Hm – H. mengii, Ph 
– P. hoffmannseggii, Cc – C. convexus, Ppr – P. pruinosus, Ppo – P. politus, Pco – P. collicola, Ta – T. arcuatus, Tn – T. nodulosus, 

Ave – A. versicolor, Avu – A. vulgare). 
 

Tri Hr Hd Hm Ph Cc Ppr Ppo Pco Ta Tn Ave Avu N P% 
1. Park, high school - - - - - - - - - - X - - 1 2.57 
2. Stream bank, northern town X X - - - X - X - - X - X 6 6.43 
3. Park, town hall - - - - - - - - - - X - X 2 4.72 
4. Stream bank, eastern town X X X X - - - - - - - - - 4 5.15 
5. Houses, near railway station - - - - - - - - - - X - X 2 3.00 
6. Stream bank, centre - - - - - - - - - X X X - 3 3.43 
7. Houses, eastern town - - - - - - - - - - X - X 2 1.28 
8. Houses/pasture, eastern town limit - - - - X - - - - - X - - 2 1.71 
9. Narrow gauge railway station - - - - - - X - - - X - - 2 2.57 
10. Abandoned storehouse, town centre - - - - - - X - - - X - X 3 2.14 
11. Houses/grassland, eastern town limit - - - - - X - - - - X - - 2 3.00 
12. Old abandoned house, northern town - X - - - X X - - - X - X 5 3.43 
13. Large street with old houses - - - - - - - - - - X - - 1 1.28 
14. Cellar entrance, eastern town - - X - - - - - - - - - - 1 2.57 
15. Houses, northern town - - - - - - X - - - X X X 4 5.57 
16. Houses, to the railway station - - - - X - - - - - X - X 3 5.15 
17. Pond, railway station - X - - - - - - X - X - X 4 18.88
18. Green space, gas station - -  - - - - - - - X - X 2 2.14 
19. Graveyard, eastern town - - - - X - - - - - X - X 3 3.86 
20. Houses, northern town limit X X - X - X X - - - X - X 7 6.00 
21. New block residential area - - - - - - - - - - X - X 2 7.29 
22. Green space, centre - - - - - - - - - - X - X 2 3.43 
23. Abandoned factory, railway station - X - - - - X - - - X - X 4 2.57 
24. Abandoned railway station - - - - - - - - - - X - X 2 1.71 
P% 3.86 20.60 3.86 1.28 3.86 5.15 2.57 0.42 2.57 0.42 39.05 0.85 15.45   
f% 12.50 25.00 8.33 8.33 12.50 16.66 25.00 4.16 4.16 4.16 91.66 8.33 66.66   
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Grasslands presented the lowest species number and the public zones the fewest individuals. Humid zones 
registered the highest species and individual number (Table 2). The most frequent species were T. nodulosus and A. 
vulgare, they being present in all 6 habitat types (Table 2). The species P. politus, T. arcuatus and P. collicola were 
present in only one habitat type, near wetlands (Table 2). According to the Jaccard index, the most resembling isopod 
assemblages were found in the central house areas and public zones (J=0.8), but grasslands and wetlands presented the 
most different species composition (J=0.18) (Fig. 1a). Likewise by the Bray-Curtis similarity, the most distinct 
assemblage was sheltered by wetlands and the closest by central house areas and grasslands (BC=0.06) (Fig. 1b). 
According to PCA analysis H. riparius showed affinity towards wetlands; A. vulgare and T. nodulosus seem to prefer 
the central houses area (Fig. 2). 

According to Kruskal-Wallis index, there were significant differences between the isopods from different 
habitat types from Pâncota (p=0.020). Analyzing the differences between the habitat type pairs with the Mann-Whitney 
index, these were significant only in some cases. Thus, significant differences were registered between grasslands and 
wetlands (p=0.004), grasslands and houses from the town edge (p=0.025), and wetlands and public zones (p=0.011).  
 

Table 2. Terrestrial isopod species distribution in different habitat types in Pâncota town (N - number of species, P% - percentage 
abundance, f% - frequency of occurrence, Tri – Trichoniscus sp., Hr – H. riparius, Hd – H. danicus, Hm – H. mengii, Ph – P. 

hoffmannseggii, Cc – C. convexus, Ppr – P. pruinosus, Ppo – P. politus, Pco – P. collicola, Ta – T. arcuatus, Tn – T. nodulosus,  
Ave – A. versicolor, Avu – A. vulgare). 

 

Habitats Tri Hr Hd Hm Ph Cc Ppr Ppo Pco Ta Tn Ave Avu N P% 
1. Grasslands           x  x 2 12.88
2. Wetlands x x x x  x  x x x x x x 11 33.91
3. Abandoned buildings  x    x x    x  x 5 8.15 
4. Houses, town centre     x  x    x x x 5 21.03
5. Houses, town edge x x x x x x x    x  x 9 15.88
6. Public zones     x  x    x  x 4 8.15 
f% 33.33 50.00 33.33 33.33 50.00 50.00 66.67 16.67 16.67 16.67 100 33.33 100   

 

a b 
 

Figure 1. The Jaccard (a) and Bray-Curtis (b) similarity of the species from different habitat types. 
 

 
 

Figure 2. Principal component analysis (PCA) biplot between habitat types and species. 
  

DISCUSSIONS 
 

The presence of the 13 terrestrial isopod species identified in Pâncota is not surprising in the context of their 
ecological requirements and distribution pattern in Romania (RADU, 1983, 1985; TOMESCU et al., 2011). The number 
of the identified species in Pâncota is situated between the one registered in Romanian urban areas surrounded by 
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relatively natural, humid and forested habitats (BODIN et al., 2013; HERLE et al., 2016) and the one situated on plain 
(Salonta) surrounded by agricultural areas without forests, where only 11 terrestrial isopod species were identified 
(FERENŢI et al., 2015). Thus, the presence of the additional two species is a consequence of the fact that Pâncota is 
neighbored partially by a hilly area. Also, it can be attributed to the presence of some permanent wetlands, even if, as 
well as in Salonta (FERENȚI et al., 2015), the town is surrounded mostly by agricultural areas. Most of the sampling 
points presented only few species, the remaining species being added by the wetland areas sampling points, especially 
at the eastern limit of the town, situated in contact with the hilly area. 

The isopods identified only in Pâncota, which were not previously found in Salonta, are native, generally 
linked to wetland and forested areas. The presence of P. politus, a typical sylvan species (RADU, 1985; TOMESCU et 
al., 2011, 2016), is unusual in a locality without forests. P. politus was previously identified in urban areas surrounded 
by forests, but only inside forests (e.g. VILISICS & HORNUNG, 2009; HERLE et al., 2016). However, the species was 
sometimes observed in disturbed sylvan habitats, like plantations (FARKAS et al., 2013; IANC & FERENȚI, 2014). At 
Pâncota, P. politus was identified on the bank of a small permanent stream, surrounded by willows and shrubs, situated 
at the eastern part of the town, with higher relief. Probably in the recent past, there were forests near Pâncota. Crişuri 
Plain was covered by forests in the past, which were clear cut (BERINDEI et al. 1977). The species survived these 
clearings in the immediate vicinity of the stream, a zone which is still surrounded by shrubbery, like in other cases 
(TOMESCU et al., 2010). The same explanation was given in the case of the presence of sylvan species in open wetland 
areas, in north-western Romania (TOMESCU et al., 2010; FERENŢI & DIMANCEA, 2012). This is the case of T. 
arcuatus, which is rare in urban habitats (BODIN et al., 2013; HERLE et al., 2016) and is considered a forest species 
(e.g. TOMESCU et al., 2015). At Pâncota, T. arcuatus was found on the bank of the same stream, the explanation of its 
presence being the same as in the case of P. politus or the other areas of northwestern Romania. Both species are 
survivors of the past forests, which were replaced by vineyards; at some kilometers distance from Pâncota, there are 
forests in the hilly area. Other isopods, considered characteristic for mountain forested habitats, were previously 
identified in humid zones without forests, where they were considered relict species (FERENȚI & COVACIU-
MARCOV, 2014). 

If the isopod species present in Pâncota were generally expectable, in our case the absence of some species is 
more curious. Firstly, this is the case of Porcellio scaber Latreille, 1804, a common species in other urban areas of 
Romania (e.g. BODIN et al., 2013; HERLE et al., 2016) or other countries (e.g. JĘDRYCZKOWSKI, 1981; VILISICS 
& HORNUNG, 2009; VILISICS et al., 2012; PRECIADO & MARTINEZ, 2014). P. scaber is a synanthropic species 
(RADU, 1985), which was introduced in many places over the world (e.g. SCHMALFUSS, 2003; PARKER & 
MINOR, 2015). For all that, in Pâncota we did not identify any individual of this species, even if it was mentioned in 
urban areas from the northernmost Europe (JĘDRYCZKOWSKI, 1981; VILISICS & TERHIVUO, 2009; 
ŠATKAUSKIENĖ et al., 2016), thus zones with harsher environmental conditions. Taking into account the fact that the 
collecting points covered relatively uniformly the town surface, targeting its representative habitats, probably the 
species is really missing from Pâncota. Also, in Pâncota we collected more individuals than previously in Ștei town, 
where 16 species were present and P. scaber was common (HERLE et al., 2016). The absence of the species is even 
more surprising, because in Romania P. scaber was frequently identified in rural areas and even in seminatural and 
natural habitats (e.g. FERENȚI & COVACIU-MARCOV, 2012, 2015; IANC & FERENȚI, 2014). P. scaber absence 
from Pâncota probably indicates that this species was truly introduced in other urban areas, not being native in this 
region, and by chance it was not introduced in Pâncota. This seems plausible, because another non native species in 
Europe like Protracheoniscus major (Dollfus, 1903) (COCHARD et al., 2010), were not identified in Pâncota, even if it 
was introduced in some localities from western Romania (e.g. TOMESCU et al., 2016). Unfortunately, data upon 
terrestrial isopods are very few in Arad County (TOMESCU et al., 2015); thus, we cannot know the status of P. scaber 
in the surrounding regions. Even more, this species is considered an indicator of metal urban pollution (e.g. HOPKIN, 
1986; DALLINGER et al., 1992; UDOVIC et al., 2009), and the vegetables grown on soils from Arad region have a 
reduced concentration of heavy metals (MUNTEANU et al., 2011). 

The terrestrial isopod fauna in Pâncota, although poor, contains mostly native species, characteristic to the region, 
but common and tolerant species, frequent in urban areas. The most common species, T. nodulosus, is native, considered 
typical for open and dry plain areas (FARKAS, 2010), being frequently mentioned in western Romania (TOMESCU et al., 
2015). T. nodulosus was encountered also in other localities with high frequency and percentage abundance (e.g. BODIN et 
al., 2013; FERENȚI et al., 2015). The wet areas are the most important habitats for isopods in Pâncota, like in other towns 
(FERENȚI et al., 2015; HERLE et al., 2016) and also in natural areas (e.g. FERENȚI et al., 2012, 2013). The species mostly 
linked with wet areas was H. riparius, a species known to be related with such habitats (e.g. RADU, 1983). Related with wet 
and relatively natural habitats are also P. collicola and T. arcuatus, like in other regions from western Romania (e.g. 
FERENȚI et al., 2012). In the same time, the non-native species, frequent in other urban areas (e.g. VILISICS & HORNUNG, 
2009; FERENȚI et al., 2015) generally lack from Pâncota. Nevertheless, P. pruinosus is present, a Mediterranean species 
(RADU, 1985), which was frequently mentioned in localities (JĘDRYCZKOWSKI, 1981; VILISICS & HORNUNG, 2009; 
BODIN et al., 2013), but also in natural xeric habitats (FERENȚI et al., 2012). 

The majority of habitat types in Pâncota shelters a poor and uniform terrestrial isopod fauna, with few species 
on a collecting point. The town is populated by native tolerant species, related to open areas. The town small dimension 
generally protected it from the entrance of non-native species, as in the case of another small town from western 
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Romania (BODIN et al., 2013). The vicinity of this plain town with higher and wet areas increased the species richness 
compared to a plain town surrounded only by agricultural areas (FERENȚI et al., 2015). The vineyards from Pâncota 
vicinity do not seem to influence the isopod fauna. The few native species with narrow habitat requirements are very 
rare, being survivors of the region`s ancient natural habitats. 
 

REFERENCES 
 

BERINDEI I. O., POP G. P., MĂHĂRA G., POSEA A. 1977. Câmpia Crişurilor. Crişul Repede. Ţara Beiuşului. 
Cercetări în geografia României. Edit. Ştiinţifică şi Enciclopedică, Bucureşti. 366 pp.  

BODIN A. A., FERENŢI SÁRA, IANC R., COVACIU-MARCOV S. -D. 2013. Some data upon the herpetofauna and 
terrestrial isopods from Beiuş town, Romania. South-Western Journal of Horticulture, Biology and 
Environment. Edit. Universitaria. Craiova. 4(2): 137-149. 

COCHARD P.-O., VILISICS F., SECHER E. 2010. Alien terrestrial crustaceans (Isopods and Amphipods). BioRisk. 
Pensoft. Sofia. 4(1): 81-96. 

DALLINGER R., BERGER B., BIRKEL S. 1992. Terrestrial isopods: useful biological indicators of urban metal 
pollution. Oecologia. Springer, Cham. 89: 32-41. 

FARKAS S. 2010. Magyarország szárazföldi ászkarákfaunája (Isopoda: Oniscidea): Trachelipus nodulosus (C. L. 
Koch, 1938). Natura Somogyiensis. Somogy Megyei Múzeumok Igazgatósága, Kaposvár. 17: 123-132. 

FARKAS S., VILISICS F., BÁLINT L., BÓKA B., JUHÁSZ N., OTÁRTICS M., SZABÓ E., SZIJÁRTÓ Z., ÜST N. 
2013. Isopod communities in Black locust (Robinia pseudoacacia L.) plantations in Transdanubia (Hungary). 
Natura Somogyiensis. Somogy Megyei Múzeumok Igazgatósága, Kaposvár. 23: 125-134. 

FERENŢI SÁRA & COVACIU-MARCOV S.-D. 2012. Comparison of Terrestrial Isopod (Isopoda, Oniscidea) 
Assemblages from Two Types of Forests from North Western Romania. Ecologia Balkanica. University of 
Plovdiv Publishing House. Plovdiv. 4(2): 61-67.   

FERENTI SÁRA & DIMANCEA N. 2012. Some data on the terrestrial isopods (Isopoda, Oniscidea) from a wet 
meadow near an artificial canal in north-western Romania. Ecologia Balkanica. University of Plovdiv 
Publishing House. Plovdiv. 4 (1): 117-120. 

FERENŢI SÁRA & COVACIU-MARCOV S.-D. 2014. Relict populations of Hyloniscus transsilvanicus and Ligidium 
germanicum in the Blahniţa Plain, south-western Romania. Spixiana. Bavarian State Collection of Zoology 
München. 37(1): 69-72.  

FERENȚI SÁRA & COVACIU-MARCOV S.-D. 2015. Faunistic data upon the terrestrial isopods (Crustacea, Isopoda, 
Oniscidea) from Crasna Hills, north-western Romania. Oltenia. Studii și comunicări. Științele Naturii. Muzeul 
Olteniei Craiova. 31(1): 69-74. 

FERENŢI SÁRA, CUPŞA DIANA, COVACIU-MARCOV S.-D. 2012. Ecological and zoogeographical significance of 
terrestrial isopods from the Carei Plain natural reserve (Romania). Archives of Biological Sciences. Serbian 
Biological Society. Belgrade. 64(3): 1029-1036. 

FERENŢI SÁRA, CUPŞA DIANA, SAS-KOVÁCS É.-H., SAS-KOVÁCS I., COVACIU-MARCOV S.-D. 2013. The 
importance of forests and wetlands from the Tur River natural protected area in conservation of native 
terrestrial isopod fauna. North-Western Journal of Zoology. University of Oradea Publishing House. Oradea. 
9(1): 139-144. 

FERENȚI SÁRA, LUCACIU M., MIHUȚ A. 2015. Terrestrial isopods from Salonta town, western Romania. South-
Western Journal of Horticulture, Biology and Environment. Edit. Universitaria. Craiova. 6(1): 21-31. 

GRECU E. 2008. The implementation of a wine cluster in the V West region. Bulletin of Univeristy of Agricultural 
Sciences and Veterinary Medicine Cluj-Napoca. Horticulture. University of Agricultural Sciences and 
Veterinary Medicine. Cluj-Napoca. 65(2): 144-149. 

HAMMER Ø., HARPER D. A. T., RYAN P. D. 2001. PAST: Paleontological statistics software package for education 
and data analysis. Palaeontologia Electronica. Coquina Press, UK. 4(1):9. 

HERLE A. I., COVACIU-MARCOV S.-D., FERENȚI SÁRA. 2016. Past industry vs. nature: which one influences 
more the terrestrial isopod assemblages from a town in western Romania? Oltenia. Studii și comunicări. 
Științele Naturii. Muzeul Olteniei Craiova. 32(1):55-60. 

HOPKIN S. P. 1986. The woodlouse Porcellio scaber as a `biological indicator` of zinc, cadmium, lead and copper pollution. 
Environmental Pollution Series B, Chemical and Physical. Elsevier B. V. Amsterdam. 11(4): 271-290. 

IANC R. M. & FERENŢI SÁRA. 2014. Data upon the terrestrial isopod assemblages from Pădurea Craiului Mountains 
karst area, western Romania. North-Western Journal of Zoology. University of Oradea Publishing House. 
Oradea. 10 (Supplement 1): S87-S93. 

JĘDRYCZKOWSKI W. 1981. Isopods (Isopoda) of Warsaw and Mazovia. Memorabilia Zoologica. Pensoft, Sofia. 34: 
79-86. 

MĂLĂESCU I. M., DOBREI A., DOBREI A., DRĂGUNESCU A., VELICEVICI G., NISTOR E. 2014. Studies 
concerning the development of viticulture on Arad, Timiș and Caras-Severin areas. Journal of Horticulture, 
Forestry and Biotechnology. Universitatea de Ştiinţe Agricole şi Medicină Veterinară a Banatului Timişoara 
Facultatea de Horticultură şi Silvicultură. Timişoara. 18(1): 96-103. 



LAZA Dorina     POPOVICI Paula Vanda     BODOG Denisa Emilia     MOLNÁR Krisztina     FERENȚI Sára 
 

60 
 

MUNTEANU M. F., IONESCU D., PEEV C., BUTNARIU M., DEHELEAN C. A. 2011. An Evaluation of Heavy 
Metals Concentration in Edible Vegetables Grown Around Arad Area. Journal of Agroalimentary Processes 
and Technologies. Banat's University of Agricultural Sciences and Veterinary Medicine "King Michael I of 
Romania" from Timișoara. 17(1): 36-41. 

OKROS A., POP G., LAȚO A., GROSZLER A.-S., BERBECEA A., RADULOV I., MIHUȚ C., NIȚĂ L. D., NIȚĂ S. 
2015. Designing an agricultural system in the Seleuș locality, Arad county. Research Journal of Agricultural 
Sciences. Center for Advanced Research in Agricultural Sciences, Awantipora. India. 47(1): 124-127. 

PARKER A. N. & MINOR M. A. 2015. Native and adventive detritivores (Diplopoda, Isopoda and Amphipoda) in a 
modified landscape: influence of forest type and edge. New Zealand Journal of Ecology. New Zealand 
Ecological Society. Christchurch. New Zealand. 39 (2): 323-331. 

POSEA G. & BADEA L. 1984. România, Harta Unităţilor de relief (Regionarea geomorfologică). Edit. Ştiinţifică şi 
Enciclopedică. Bucureşti. [in Romanian]. 

PRECIADO A. F. & MARTINEZ J. W. 2014. Estudio de isópodes terrestres (Crustacea: Isopoda: Oniscidea) en tres 
localidades de Boyacá, Colombia. Revista de Ciencias Agricolas. Universidad de Narino, San Juan de Pasto. 
Colombia. 31(2): 14-23. 

RADU V. G. 1983. Fauna R. S. R. Crustacea. Ordinul Isopoda, Subordinul Oniscoidea, Oniscoidee inferioare. Edit. 
Academiei R. S. R. Bucharest. 4(13): 168 pp [in Romanian]. 

RADU V. G. 1985. Fauna R. S. R.. Crustacea. Ordinul Isopoda, Subordinul Oniscoidea, Crinochaeta. Edit. Academiei 
R. S. R. Bucharest. 4(14): 158 pp. [in Romanian]. 

SCHMALFUSS H. 2003. World catalogue of terrestrial isopods (Isopoda: Oniscidea). Stuttgart Beiträgezur 
Naturkunde, Serie A. Staatliches Museum für Naturkunde Stuttgart. 654: 1-341. 

ŠATKAUSKIENĖ I., HORNUNG E., LELEŠIUS E., KVAŠNAUSKAITĖ K., AŠMANTAS Š. 2016. Preliminary study on 
the terrestrial isopods of Kaunas city (Lithuania). Zoology and Ecology. Taylor & Francis, London. 26(1): 22-27. 

TĂBĂCARU I. & GIURGINCA A. 2013. Cavernicolous Oniscidea of Romania. Travaux de l`Institut de Spéologie 
«Émile Racovitza». Edit. Academiei Române, Bucureşti. 52: 3-26. 

TOMESCU N., FERENŢI SÁRA, COVACIU-MARCOV S.-D., SAS I., DAVID A. 2010. What do the terrestrial 
isopods eaten by some frogs from north-western Romania have to say? North-Western Journal of Zoology. 
University of Oradea Publishing House. Oradea. 6(2): 268-274. 

TOMESCU N., FERENŢI SÁRA, TEODOR L. A., COVACIU-MARCOV S.-D., CICORT-LUCACIU A. S., SUCEA 
F. N. 2011. Terrestrial Isopods (Isopoda: Oniscoidaea) from Jiului Gorge National Park, Romania. North-
Western Journal of Zoology. University of Oradea Publishing House. Oradea. 7(2): 277-285.  

TOMESCU N., TEODOR L. A., FERENȚI SÁRA, COVACIU-MARCOV S.-D. 2015. Trachelipus species (Crustacea, 
Isopoda, Oniscidea) in Romanian fauna: morphology, ecology, and geographic distribution. North-Western 
Journal of Zoology. University of Oradea Publishing House. Oradea. 11(Supplement1): S1-S106.  

TOMESCU N., TEODOR L. A., FERENȚI SÁRA, COVACIU-MARCOV S.-D. 2016. Two Protracheoniscus species 
(Crustacea, Isopoda, Oniscidea) in Romanian fauna: morphology, ecology and distribution. Studia 
Universitatis Babeş-Bolyai Biologia. Babeş-Bolyai University. Cluj-Napoca. 61(1): 147-166. 

UDOVIC M., DROBNE D., LESTAN D. 2009. Bioaccumulation in Porcellio scaber (Crustacea, Isopoda) as a measure 
of the EDTA remediation efficiency of metal polluted soil. Environmental Pollution. Elsevier B. V., 
Amsterdam. 157(10): 2822-2829.  

VERT C. & ANCUȚA C. 2011. The Dynamics of the Population in the V West Economical Development Region in the 
period between 1990 and 2010, In: Recent Researches in Tourism and Economic Development, Mazilu, Mirela 
and Sofonea L. (Eds.). WSEAS Press, Craiova: 235-239. 

VILISICS F. & HORNUNG E. 2009. Urban areas as hot-spots for introduced and shelters for native isopod species. 
Urban Ecosystems. Springer, Cham. 12: 333-345. 

VILISICS F. & TERHIVUO J. 2009. Inspection on materials contributing to the knowledge of terrestrial Isopoda (Crustacea, 
Oniscidea) in Finland. Memoranda Societatis Fauna Flora Fennica. University of Helsinki. 85: 9-15. 

VILISICS F., BOGYÓ D., SATTLER T., MORETTI M. 2012. Occurrence and assemblage composition of millipedes 
(Myriapoda, Diplopoda) and terrestrial isopods (Crustacea, Isopoda, Oniscidea) in urban areas of Switzerland. 
ZooKeys. Pensoft, Sofia. 176: 199-214. 

***. http://www.recensamantromania.ro/rezultate-2/ (Accessed on March 22, 2017). 
 
 

Laza Dorina, Popovici Paula Vanda, Bodog Denisa Emilia, Molnár Krisztina 
University of Oradea, Faculty of Sciences, Department of Biology; 1, Str. University, Oradea 410087, Romania. 

 
Ferenți Sára 

University of Oradea, Faculty of Sciences, Department of Biology; 1, Str. University, Oradea 410087, Romania.  
Iosif Vulcan National College, Jean Calvin str., 3, Oradea, Romania. E-mail: ferenti.sara@gmail.com 

 
 

Received: March 31, 2017 
                                                                                                                                                                          Accepted: May 27, 2017 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


