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Abstract. Comparative analysis of ant assemblages from three old deciduous forests was carried out in 
Transylvania. Ants were collected with pitfall traps during 2011. Altogether we identified 12 species, 
amongst them Aphaenogaster subterranea was recently published as a new record for Transylvania. 
Myrmica rubra and M. ruginodis were the most abundant ant species. Community composition was 
characterised mainly by forest species. We tested differences between ant assemblages of the three forests 
using a permANOVA multivariate analysis. 
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Rezumat. Analiza comparativă a comunităților de furnici a fost studiată în trei păduri mature de foioase, în 
Transilvania. Furnicile au fost colectate cu capcane Barber în 2011. În total, 12 specii au fost identificate, 
printre care amintim specia Aphaenogaster subterranea, care a fost recent publicată ca noutate faunistică 
pentru Transilvania. Speciile Myrmica rubra și M. ruginodis au fost cele mai abundente specii. Compoziția 
comunităților a fost caracterizată de prezența speciilor tipice de pădure. Utilizând analiza multivariată 
permANOVA am identificat diferențe semnificative între comunitățile de furnici din pădurile investigate. 
Cuvinte cheie: comunități de furnici, păduri de foioase, Transilvania 
 

Introduction 

Forests represent one of the most important 
ecosystems of our planet. Due to their 
characteristics (microclimate, microhabitats) they 
support the greatest global biodiversity (Niemelä 
1997, Battles et al. 2001, Lindenmayer et al. 2006). 
Deciduous forests are particularly important due to 
their seasonal appearance and disappearance of the 
canopy, gradients of soil moisture, leaf-layer and 
dead wood (Keddy, Drummond 1996). 

Arthropods assemblages are an important 
component of deciduous forests. Ants are an 
essential part of deciduous forest ecosystems as 
they are generalist predators, soil engineers and 
pollinators (reviewed in Del Toro et al. 2012). 
Whereas in European coniferous forests, usually 
Formica s. str. species prevail (Czechowski et al. 
1995, Vepsäläinen et al. 2000, Arnan et al. 2009, 
Żmihorski 2010), however in the case of temperate 
deciduous forests the community composition is 
different. 
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Myrmica species (M. ruginodis, M. rubra, M. 
scabrinodis) are mainly found alongside other 
species belonging to Temnothorax, Stenamma and 
Myrmecina, but also species of Lasius (L. 
brunneus, L. platythorax) (Dekoninck et al. 2008, 
Markó 2008, Babik et al. 2009). 

In Romania, studies focusing on ant communities 
of forests are scarce (Markó 2008, Tăușan, Markó, 
2009). However, forests from southern 
Transylvania are of great interest, comprising a 
high number of Natura 2000 sites. Specifically, we 
published Aphaenogaster subterranea first record 
in Transylvania in a Quercus pubescens forest 
(Tăușan et al. 2011).   

The aim of the study is to characterize and 
compare the ant communities of different old 
deciduous forests, in order to reveal a possible 
community structure typical for these established 
ecosystems. Specifically, we tested differences 
among old deciduous forests in terms of species 
composition, diversity and dynamics.  
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Material and methods 

Three forest sites (> 120 years old) were 
investigated during 2011. One site (CJ1) was 
sampled near Cluj-Napoca (Cluj County), in Hoia 
forest, while the other two (DB1, DB2) near 
Dumbrăveni (Sibiu County). DB2 is a Natura 2000 
site with Quercus pubescens. 

The sites were located at an elevation of 450-550 
m a.s.l. CJ1 and DB1 site have a north slopes (20 
and 27 degrees) while DB2 has a southern 
exposition (20 degrees). 

Vegetation of the three sites was recorded in three 
periods of time (May, July and September) in 2011. 
Percentage cover values for all cryptogams and 
vascular plant species within three 400 m2 plots 
were visually estimated applying the Braun-
Blanquet cover classes. In terms of vegetation 
structure, the sites are similar, thus represented by 
species of oak, mainly Quercus pubescens (DB2), 
Q. petraea and Q.robur (CJ1 and DB1). However 
the hornbeam, Carpinus betulus was present in all 
of the sites (see Table 1 for details).  

Altogether 16 pitfall traps were used (4 X 4 grid), 
within a 225 m2 plot, randomly selected, at each 
sampling site, during three period of time, 
consisting of 10 days (May, July and September) 
in 2011. Neighbouring traps were separated by five 
meters. The traps (175 ml plastic cups) were filled 
with killing and preserving agent (glycol: water, 2: 
1 solution). Trapping period consisted of 10 days 
and the identification of ant species was carried out 
on the basis of several available identification keys 
(Seifert 2007, Czechowski et al. 2012). The 
specimens are preserved in the personal collections 
of Ioan Tăușan. 

The pitfall trap data were pooled for every period 
in the case of each habitat for Shannon-Wiener 
general entropy values (log2) diversity analysis. 
Dynamics of the species number and individuals 
was also assessed. 

Differences in terms of species composition were 
tested using a permANOVA (5000 permutations, 
Poisson distribution) based on pitfall trap data. 
Two NMDS (Nonmetric multidimensional scaling) 
analysis were used for revealing similarities 
between sites (Bray-Curtis similarity index). In the 
first case only species a treshold of 0.1 individuals 
/trap was considered for each species. A second 
analysis was performed for all data set.  

Results 

Altogether we identified 12 ant species belonging 
to two subfamilies (Table 2). Pitfall trapping 
yielded mainly forest ants, mainly oligotopic, 
preferring deciduous forests (Aphaenogaster 
subterranea, Myrmecina graminicola, Stenamma 
debile, Temnothorax crassispinus, Lasius brunneus 
and L. fuliginosus). Moreover, we sampled 
Myrmica ruginodis and L. platythorax which are 
polytopic forest species (Czechowski et al. 2012).  

However, we sampled open land species like 
Tetramorium cf. caespitum and ubiquist species 
such as Myrmica rubra and Lasius alienus. 

Regarding the humidity requirements of ant 
species spectrum covered a narrow range, almost 
all of the species being mesohygrophile. Two 
species require high humidity level (Myrmica 
rubra and M. ruginodis) while two species occure 
at dry habitats (Camponotus vagus and 
Tetramorium cf. caespitum). As for the thermal 
tolerance, most of the species require mesothermo-
thermophile conditions. 

Concerning species richness, two sites (CJ1 and 
DB1) are represented by four ant species. The 
Natura 2000 site (DB2) is represented by 10 
species, including sub-Mediterranean species, 
Aphaenogaster subterranea (Table 2). 

Shannon-Wiener diversity index decreases towards 
September, in both Dumbrăveni sites (DB1 and 
DB2) (Fig. 1) while in the case of CJ1 the peak is 
recorded in summer, followed by a decrease. 

Analysing the seasonal changes in species and 
individual numbers we observed that in all of sites 
the number of individuals caught by pitfall traps 
reaches a maximum in summer (July campaign) 
(Fig. 2). However, the number of species showed 
different trend in each site. We observed adecrease 
in species number in DB1 (Fig. 2), while in DB2 
the species number was constant (Fig. 2). In CJ1 
the variation of species number was similar to the 
number of individuals (Fig. 2). 

Significant differences, in terms of species 
composition, were recorded amongst sites 
(permANOVA, 5000 permutations, p<0.005, F = 
48.13, Df = 91). Moreover, NMDS analysis 
revealed that in spite of differences in exposition 
amongst the Dumbrăveni sites, a higher similarity 
between DB1 and DB2 where species like 
Myrmica ruginodis, Stennama debile and Lasius 
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platythorax are present (Fig. 3).  The CJ1 site is 
different due to the presence and abundance of 
Myrmica rubra which is absent in the Dumbrăveni 
sites (Fig. 4).  

Discussions 

Our results revealed an impoverished system with 
barely 12 ant species. Considering the fact that an 
exhaustive study based on the ant fauna of Sibiu 
County yielded 75 species (Tăușan et al. 2012) the 
real number of species could be higher. However, 
the low number of species may also indicate high 
conservational value, due to the presence of climax 
species (e.g. Myrmica ruginodis, Aphaenogaster 
subterranea). 

DB2 recorded the highest species richness (10 
species). This could be explained by the 
management of the site, where dead wood, thick 
leaf layer and other microhabitats are often present 
(suitable habitats for species such as Camponotus 
vagus and Aphaenogaster subterranea).  

In a similar study Markó (2008) identified 13 
species from a mixed oak forest from Foieni 
(Maramureș County). The species composition was 
similar, thus some thermophilic ant species were in 
addition identified: Dolichoderus quadripunctatus, 
Liometopum microcephalum and Camponotus 
truncatus (Markó 2008). 

In a study of a Querco robori–Carpinetum Soó et 
Pócs (1931) forest from Sibiu, Tăușan, Markó 
(2009) identified eight ant species. The results 

were similar with the present study, as disturbance-
tolerant species were found (Formica cinerea, 
Lasius paralienus). 

Moreover, in a recent study, Német et al. (2012) 
identified seven species from a mixed deciduous 
forest from Cefa Nature Park (NW of Romania). 
The species spectrum was similar to our findings. 

Further analysis of more deciduous forests (from 
different regions of Romania) could enhance the 
species number and particularly, thermophilic 
forests could provide additional data regarding 
community composition. 
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Tab. 1. Average coverage (%) of the most abundant arboreal plant species from the study sites (DB1: 120 
years old site in Dumbrăveni, DB2: 120 years old, Natura 2000 site in Dumbrăveni; CJ1: 120 years old site 
in Cluj-Napoca)  
 
 

 

 
Tab. 2. List of species collected in the present study [DB1: 120 years old site in Dumbrăveni, DB2: 120 
years old, Natura 2000 site in Dumbrăveni; CJ1: 120 years old site in Cluj-Napoca;  number of individuals, 
average/per pitfall trap (  SD)] with reference to their ecological preference in terms of temperature and 
humity: E – eurytopic, P –polytopic, O – oligotopic; mes – mesohygrophile, hyg-mes – hygro-mesohygropile,  
mes-xer – mesohygro-xerophile, mte – mesothermophile, oli-mte – oligo-mesothermophile, mte-ter – 
mesothermo-thermophile (based on Czechowski et al. 2012) 
 
Species CJ1 DB1 DB2 Ecological 

elements 
Humidity 
tolerance 

Thermal 
tolerance 

Subfam. Myrmicinae Lepeletier, 1836 
Aphaenogaster subterranea 
Latreille 1798 - - 

9, 0.21 
0.78 

O Mes Mte 

Myrmica rubra Linnaeus, 
1758 

40, 1 
1.38 - - 

E hyg-mes oli-mte 

Myrmica ruginodis Nylander, 
1846 

4, 0.1 
0.38 

152, 3.45 
3.41 

140, 3.33 
4.37 

P hyg-mes oli-mte 

Myrmecina graminicola 
Latreille, 1802 - - 

4,  0.1 
0.30 

O Mes mte-ter 

Stenamma debile Förster, 
1850 

1, 0.025 
0.16 

5, 0.11 
0.39 

4, 0.1 
0.30 

O Mes Mte 

Tetramorium cf. caespitum  1, 0.025  
0.16 - - 

P mes-xer mte-ter 

Temnothorax crassispinus 
Karavaiev, 1926 - 

1, 0.02 
0.15 

1, 0.02 
0.15 

O Mes mte-ter 

Subfam. Formicinae Lepeletier, 1836 
Camponotus vagus Scopoli, 
1763 - - 

1, 0.02 
0.15 

O mes-xer mte-ter 

Lasius alienus Förster, 1850 
- - 

1, 0.02 
0.15 

O Mes Mte 

Lasius brunneus Latreille, 
1798 - - 

58, 1.38 
8.48 

O Mes mte-ter 

Sites 
Species             CJ1 DB1 DB2 
Quercus pubescens - - 62.91 
Quercus petraea 21.27 38.5 - 
Quercus robur 3.17 - - 
Carpinus betulus 45 26.5 16.33 
Fagus sylvatica - 5.83 - 
Acer campestre - - 8.92 
Corylus avellana - - 7.83 
Galium odoratum - 6.11 - 
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Lasius fuliginosus Latreille, 
1798 - - 

1, 0.02 
0.15 

O Mes Mte 

Lasius platythorax Seifert, 
1991 - 

6, 0.14 
0.39 

8, 0.19 
0.59 

P Mes oli-mte 

Total of species 4 4 10    
 
 

 
Fig. 1. Changes in the diversity (Shannon-Wiener general entropy, log2) of the ant communities of 

deciduous forests (CJ1, DB1, DB2 – forest sites) 
 

 

 
Fig. 2. Dynamics of species number and individuals of the ant communities of deciduous forests (CJ1, DB1, 

DB2 – forest sites) 
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Fig. 3. Non-metric multidimensional scaling ant communities of deciduous forests based on the presence of 

the most abundant species (Bray-Curtis index of similarity, Stress=0, Mrub – Myrmica rubra, Mrug – M. 
ruginodis, Lplat – Lasius platythorax, Lbrun – L. brunnues, Asub – Aphaenogaster subterranea, C – CJ1, 

D1-DB1, D2-DB2) 
 

 
Fig. 4. Non-metric multidimensional scaling ant communities based on all pitfall trap data (Bray-Curtis 

index of similarity, Stress=0.058, Mrub – Myrmica rubra, Mrug – M.ruginodis, Lplat – Lasius platythorax, 
Lbrun – L. brunnues, Asub – Aphaenogaster subterranea, Sdeb – Stenamma debile, Mgram – Myrmecina 
graminicola, Tcrass – Temnothorax crassispinus, empty dots – pitfall traps, CJ1, DB1, DB2 – forest sites) 
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