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DISTRIBUTION AND RELATIVE ABUNDANCE OF THE SPECIES 
Poecilus cupreus LINAEUS 1758 (COLEOPTERA: CARABIDAE) 

IN SOME WHEAT AND POTATO CROPS FROM ROMANIA, 1977-2002 

VARVARA Mircea, ŠUSTEK Zbyšek 

Abstract. The paper is a synthesis of huge data on the occurrence of Poecilus cupreus L. in some wheat fields from 16 localities, 8 
counties (1977-2002) and potato fields from 14 localities, 8 counties (1984-1999) in Romania. The material was pitfall-trapped,
installing mostly 12 traps in each locality, a luxuriously sufficient number to characterize the dominance structure of a community. The 
traps were exposed in the wheat fields for 35 – 138 days (average 79 days) from 10 April to 1 August, while in potato fields they were 
exposed for 21 – 154 days (average 100 days) from 16 April to 30 September. The abundance and dominance of Poecilus cupreus
showed a wide variability in the wheat fields: from 2 individuals (0.78% in the locality Br ila, Teras , 1982, Br ila county) to 3,210 
individuals (89.66%, Br ila, Lacul S rat, 1983). In the potato fields, the abundance and relative abundance ranged from 1 individual 
(2.44% locality Târgu Jiu, 1994, Gorj county) to 742 (63.58 %, locality Zvori tea, 1993, Suceava county). In the wheat fields P. cupreus
was eudominant in 72% of the studied localities, with the dominance ranging from 10.42% in C be ti in 1983 (Bac u county) to 89.66% 
in Lacul S rat in 1983 (Br ila county). In the potato fields it was eudominant in 42% of localities, where its dominance ranged from 
12.04%, Bra ov in 1985 (Bra ov county) to 63.58%, Zvori tea in 1993 (Suceava county). Poecilus cupreus is an Eurosiberian, spring 
breeding (May, June), mesophilous to moderately hydrophilous, panthophagous species, occurring in arable land and meadows.

Keywords: Romania, wheat and potato crops, Carabidae, Poecilus cupreus, communities.

Rezumat. R spândirea i abunden a relativ  a speciei Poecilus cupreus (LINAEUS 1758) (Coleoptera: Carabidae) în 
unele culturi de grâu i cartofi din România, 1977-2002. Lucrarea este o ampl  sintez  a colect rii indivizilor speciei Poecilus
cupreus din culturile de grâu din opt jude e, 16 localit i (1977-2002) i culturile de cartofi din opt jude e, 14 localit i (1984-1999), din 
România. Pentru colectarea materialului de carabide epigee, în marea majoritate a localit ilor, au fost folosite câte 12 capcane Barber în 
fiecare cultur , num r de capcane suficient pentru a se colecta toate grupele de dominan  ale speciei. Capcanele Barber au func ionat
continuu în culturi, între 35 i 138 zile, în medie, 79 de zile, de la 10 aprilie pân  la 1 august, în culturile de grâu i între 21 i 154 zile, în 
medie, 100 de zile, de la 16 aprilie pân  la 30 septembrie, în culturile de cartofi. Abunden a i dominan a speciei P. cupreus, în culturile 
de grâu, a prezentat o ampl  varia ie: doi indivizi (0,78%, Br ila, Teras , 1982, Jude ul Br ila) i 3 210 indivizi (89,66%, Br ila, Lacul 
S rat, 1983). În culturile de cartofi, dominan a a variat între un individ (2,44%, Târgu Jiu, 1994 Jude ul Gorj) i 742 (63.58 %, Zvori tea, 
1993, Jude ul Suceava). În culturile de grâu, Poecilus cupreus este eudominant în 72 % din localit ile cercetate (procentele dominan ei
variind de la 10,42 % C be ti, 1983 (jude ul Bac u) i pân  la 89,66%, Lacul S rat, 1983, (jude ul Br ila). În culturile de cartofi, 
Poecilus cupreus este eudominant în 42 % din localit ile de unde s-a colectat materialul, procentele variind între 12,04%, Bra ov, 1985 
(jude ul Bra ov) i 63,58%, Zvori tea, 1993, (jude ul Suceava). Poecilus cupreus se reproduce în prim var , mai, iunie, specia fiind 
mezofil  pân  la moderat hidrofil , r spândit  în agroecosisteme, p uni i fânete, pantofag , eurosiberian .

Cuvinte cheie: România, culturi de grâu i cartofi, Carabidae, Poecilus cupreus, cenoze. 

INTRODUCTION

Community structure and especially their population density and dominance (=relative abundance) of Carabids in 
the agroecosystems (wheat, potatoes, sugar beet, maize, alfalfa, clover, etc.) are influenced by many synergically acting 
factors, like pedological and hydrological conditions, microclimatic conditions specific for each crops stand, duration and 
timing of crop presence on the field, agrotechnical measures, and chemical pest control. Knowledge of trends in structural 
changes of carabid communities in all types of ecosystems is of essential importance for the assessment of their state and 
for understanding of processes running in the nature in conditions of changing climate characterized first of all by the more 
frequent incidence of extreme climatic phenomena. The main goals of the present paper are (1) to specify the variation in 
the relative abundance of Poecilus cupreus LINNAEUS, 1758, one of the most abundant carabids in wheat and potato fields 
in some climatically different regions of Romania, viz Târgu Jiu basin (Oltenia), Bra ov (Transylvania, ara Bârsei 
region), Muntenia (Br ila region) and Moldova in dependence on different habitat conditions in regional and local scales 
and (2) to present some observations on its sex ratio and seasonal dynamics. Similarly as earlier papers (VARVARA 2011 
and in press) referring to Pseudophonus rufipes (DE GEER 1774) and Pterostichus melanarius (ILLIGER 1798) in the wheat 
and potato fields, this paper synthesizes extensive original quantitative data originating from a long-termed (10-12 years) 
collecting of beetles in the same crop. Such a collecting was possible only thanks to collaboration at the scientific contracts
with the Potato Protection Station of Bra ov and due to the opportunity to lead works of licensing for students and theses 
for obtaining the first degree for the secondary school teaching. Thus, the entire entomological material obtained during 
these works was collected by the students and identified by the senior author. 

The general data on the distribution and autecology of field Carabids were taken from the works by 
DUSHENKOV (1984); KABACIK-WASILIK (1970); KARPOVA (1984); LINDROTH (1949); PORHAJAŠOVÁ et al. (2008) and 
TIETZE (2003). The data on the occurrence of Carabids in fields in Romania come from BANI  et al. (1994); BICA
(2005); CHIRECEANU (2009); DONESCU & ENIOU (1995); POPESCU & ZAMFIRESCU (2004); TEODOREANU (1970); 
VARVARA (2001, 2003, 2005, 2011a, 2001b) and VARVARA et al. (1990, 1993, 1999, 2003).  
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MATERIAL AND METHODS 

In the period 1977-2002, an extensive material of Carabids was collected in potato and wheat fields in 
Transylvania (counties Bra ov and Covasna), Moldavia (counties: Bac u, Ia i, Neam , Boto ani, and Suceava), 
Muntenia (Arge  County), Oltenia (Dolj and Gorj Counties), Dobroudja (Tulcea County) and wheat fields in Muntenia 
(Br ila County) and Moldavia (counties: Gala i, Vrancea, Bac u, Vaslui, Ia i, Suceava, Boto ani). In most sites 12 
pitfalls were installed. This number proved to be sufficient to record reliably about 80% of occurring species and to 
exactly characterize quantitative proportion in of all dominant species (OBRTEL, 1971).  

The basin of ara Bârsei region has an area of 2,406 km2. Its altitude varies between 504 m (Feldioara area) 
and 723 m (Bra ov area). Due to its geographical position within Romania, the climate of ara Bârsei region is 
temperate continental, mesophilous, with annual average temperature of 7.8ºC; the annual average rainfall varies 
between 548-782 mm, reaching a maximum in Bra ov area. In this region, summers are cool because of the mountain 
influence. The warmest months are July and August, when the temperature rises to 25ºC. 

Târgu Jiu basin comprises floodplain meadows and river terraces. 80% of the basin’s area has a temperate 
continental climate. The annual average air temperature is 10.2ºC at Târgu Jiu. Annual average rainfall is 753.0 mm. In Târgu 
Jiu basin, the brown alluvial soils predominate on the extensive Jiu river floodplain. The cereals, potatoes and vegetables 
occupy large surfaces in the centre and south of the county. The average yields are below the Romanian average. 

Moldavia is a zoogeographical district (KIS, 1970) characterized by a continental climate, with the annual average 
temperature between 7.0 and 9.0ºC, annual average precipitations of 450-650 mm. The climate of Moldavia is temperate 
continental. Correlatively with the rising of the altitude, two zones are evident here. The cooler western zone of Moldavia 
with an annual average temperature of 8.5ºC and precipitations of 600-700 mm, and the eastern zone with the annual 
average temperature of 9.5ºC and precipitations of 450-550 mm. Within the western zone three climatic districts are 
distinguished: (1) the northern one with the southern limit southerly of Ia i city (annual precipitation 500-600 mm, average 
annual temperature 9.4ºC); (2) the central one with the southern limit southerly of Hu i town (annual precipitation 400-500 
mm, average annual temperature 9.5ºC) and (3) the southern one (annual precipitation 400-500 mm, average annual 
temperature 10.5ºC). (according to www.meteoromania.ro). 

The collecting effort is generally characterized in Table 1 and in details in Tables 2 and 3 (localities, period of the 
pitfalls exposition, length of their operation, total number of pitfalls used, total number of catches and samples examined, 
locality and year. To describe the occurrence of Poecilus cupreus in the wheat and potato fields, the variation of its 
dominance, dynamics and sex ratio are given. The material was collected at Bra ov for 12 years (1984-1998), near Târgu 
Jiu for 10 years (1987-1998), in Mâr ani for three years (1987-1989), in Muntenia, Br ila County, for five years (1981-
1985) and in Moldova for 10 years (1978-2002). 

For simplicity, the absolute number of individuals is called as “abundance” and the relative abundance as 
”dominance”. 

Table 1. General characteristic of the collecting of Carabids in wheat and potato fields 1977-2002. / Tabel 1. Caracteristica  
general  a efortului de colectarea carabidelor în culturile de grâu i cartofi, 1977-2002. 

Parameter Wheat Potato 
Period of sampling 1977 – 2002 1984 - 1999 
Years of sampling  14 15 
Total number of pitfalls used  329 430 
Average of pitfalls per site  12 11 
Range of number of pitfalls used  6 – 35 5 - 17 
Total number of effective days of pitfalls exposition 2098 3994 
Average length of pitfalls exposition per site 81 105 
Range of pitfalls exposition per site 35 – 138 21 - 154 
Total number of analysed samples  2218 8542 
Average per locality 85 224 
Range of number of analysed samples 24 – 210 24 - 520 

RESULTS

Numerical and percentage variations of abundance and dominance of Poecilus cupreus in wheat and potato 
fields are given in Table 4.  

Poecilus cupreus was collected in 26 wheat fields in eight counties, in alphabetical order: Bac u, Boto ani, 
Br ila, Gala i, Ia i, Suceava, Vaslui, and Vrancea and 38 potato fields (1984-1999), in 11 counties: Arge , Bac u, 
Boto ani, Bra ov, Covasna, Dolj, Gorj, Ia i, Neam , Suceava, and Tulcea. During 14 years (1977 – 2002) 329 pitfalls 
functioned (average 12, range 6-35, 2,098 days in total, average 81, range 35-138) here. Altogether 177 catches were 
obtained from them and 2,218 samples were analysed, on average 85, with a range 24 - 210 (Tables 1 and 2). 

During 15 years (1978 –1999), in potato fields, 430 pitfalls functioned (average 11, range 5-17) 3,994 days in 
total, average 105 per field, range 21-154. A total of 741 catches were effectuated (average 19, range 2-32, and 8,542 
samples were analysed, on average 224 per field, with a range 24 -520 (Tables 1 and 3). 
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Table 2. Detailed data (collecting sites, traps exposition, total number of days, number of traps, catches number, total number of samples) on the 
collecting of Poecilus cupreus from different wheat fields, 1977-2002. / Tabel 2. Date detaliate (locuri de colectare; durata de expunere a capcanelor; 

total zile; num r de capcane; num r de capturi, total probe) asupra colect rii speciei Poecilus cupreus din diferite culturi de grâu, 1977-2002.  

Sites and year Traps exposition Days Traps number Catches number Samples total 
Br ila, Teras  1981, (Br ila County) May 24 – Sept. 3 102 12 6 72 
Br ila, Teras  1982 May 28 – Aug. 30 95 12 9 84 
Br ila, Teras  1983 May 10 – July 20 71 12 7 84 
Br ila, Teras  1984 May 10 – July 11 63 12 6 72 
Br ila, Teras  1985 April 10 – July 10 92 12 7 84 
Br ila, Tr ian1985 April 29 – July 10 72 12 7 84 
Uzlina 1986 June 1 – July 5 35 12 2 24 
Br ila, Lacul S rat 1981 May 25 – July 15 51 12 3 36 
Br ila, Lacul S rat 1982 May 28 – Aug.30 95 12 7 84 
Br ila, Lacul S rat 1983 May 28 – Aug. 30 95 12 7 84 
Br ila, Lacul S rat 1984 May 8 – July 17 70 12 6 72 
Corod, 1983 (Gala i County) April 25 - July 10 78 12 7 84 
Vaslui 1977 (Vaslui County) May 1 – July 20 81 12 7 84 
Perieni 1989 April 24 – July 28 96 12 8 96 
Pogone ti 1983  April 15 – Aug. 30 137 12 12 144 
C be ti 1983, (Bac u County) April 25 – June 25 61 12 6 72 
Hemeiu i 1980  May 1 – Aug. 29 121 12 12 144 
Letea Veche 1996  May 1 – July15 76 12 6 76 
Adjud 1978, (Vrancea County) April 15 – July 30 106 12 8 96 
Le cani 1981, (Ia i County) May 10 – July 17 68 12 7 84 
Le cani 1982  May 10 – July 16 67 12 7 84 
Miroslava 1981  April 20 – July 15 86 12 8 96 
Chiri a 1999  May 1 – July 15 76 35 6 210 
Zvori tea 1993, (Suceava County) May 1 – Aug. 1 93 12 9 108 
Sârbi 1999 (Boto ani County) June 1– July 30 60 6 4 24 
Santa Mare 2002 May 10 – June 30 51 12 3 36 
Total   2,098 329 177 2,218 

Table 3. Detailed data (collecting sites, traps exposition, total number of days, number of traps, catches number, total number of samples) on 
collecting of Poecilus cupreus from different potato fields, 1978-1999. / Tabel 3. Date detaliate asupra colect rii (locuri de colectare; durata de 

expunere a capcanelor; total zile; num r de capcane; num r de capturi, total  probe) a speciei Poecilus cupreus din diferite culturi de cartofi, 1978-1999. 

Sites  Traps exposition Total days Pitfalls number Catches number Samples total 
  Bra ov 1984 (Bra ov County ) May 29 – Sept. 12 107 13 20 260 
Bra ov, 1985 April 16 - Sep. 4 142 13 31 403 
Bra ov, 1986 May 29 – Sept.12 107 13 30 390 
Bra ov, 1987 May 29 – Sept. 12 107 13 30 390 
Bra ov,1988 May 29 – Sept. 12 107 13 29 377 
Brasov, 1989 May 29 – Sept. 12 107 8 27 216 
Bra ov, 1991 June 10 – Aug. 14 66 17 12 204 
Bra ov, 1992 June 1 – Sept. 15 107 12 20 240 
Bra ov, 1993 June 1 – Sept. 15 107 12 20 240 
Bra ov, 1996 June 1 – Sept. 20 112 12 20 240 
Bra ov,1997 May 24 – June 13 21 12 2 24 
Bra ov, 1998 June 30 – Sept. 18 80 12 15 180 
Târgu Secuiesc, 1987 (Covasna County) May 15 –Aug. 24 101 7 23 161 
Mâr ani, 1987 (Dolj County) May 1 – Aug. 30 122 13 40 520 
Mâr ani, 1988 April 15 – Aug. 27 137 13 22 286 
Mâr ani, 1989 April 15 – June 29 66 10 6 78 
Târgu Jiu, 1987 (Gorj County) May 5 – Sept. 13 131 13 21 273 
Târgu Jiu,1988 June 1 – Sept. 13 105 13 37 481 
Târgu Jiu, 1989 May 10 – Aug. 26 108 13 32 416 
Târgu Jiu.1991 July 1 – Aug. 30 61 10 10 100 
Târgu Jiu, 1993 May 25 – Aug. 30 97 12 18 216 
Târgu Jiu, 1994 May 3 – Aug. 19 . 108 12 18 216 
Târgu Jiu, 1995 May 1 – Aug. 16 108 12 32 384 
Târgu Jiu, 1996 May 1 – Sept 1 124 12 28 336 
Târgu Jiu, 1997 May 25 – July 19 55 12 21 252 
Târgu Jiu, 1998 May 1 – Aug. 30 122 12 32 420 
Tulcea, 1987 (Tulcea County) May 12 – Sept. 9 121 5 31 155 
Podul Dâmbovi ei, 1988 (Arges County) April 1 – Sept. 30 183 5 24 120 
Dofteana, 1978 (Bac u County)  May 1 – Sept. 15 138 12 18 216 
Secuieni, 1997 (Bac u County) May 11 - July 30 81 12 8 96 
Vân tori, 1999 (Ia i County) May 20 – Sept.15 118 12 7 84 
Zvori tea, 1993 (Suceava County) April 26 – July 25 91 12 8 96 
Zvori tea, 1995 May 15 – Aug. 25 102 12 10 120 
Zvori tea, 1998 May 15 – Sept. 15 123 6 9 54 
Dorna Arini, 1993 May 10 – July 30 81 10 7 70 
Dragomirna, 1995 May 1 – Aug. 20 112 12 8 96 
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Vicovu de Jos, 1998 May 15 – Aug. 30 107 12 7 84 
Sârbi, 1999 (Boto ani County) June 1 – Sept. 30 122 6 8 48 
Total  3,994 430 741 8,542 

Among 25 wheat fields (Table 4) Poecilus cupreus was found in 24 localities, where 9,124 individuals of 
Poecilus cupreus were collected, i. e. 365 individuals per locality (380 ind. per the positive locality), with an ample 
variation of dominance and abundance in the positive catches, ranging from 0.78% (2 individuals, Br ila, at the point 
called Teras , Br ila County, 1982) to 89.66% (3,210 individuals, Br ila, Lacul S rat, 1983). It was eudominant in 20 
localities (80%), dominant, subdominant, recedent or subrecedent in one locality. Only in one wheat field, at Vaslui, 
1977 (Table 4), it was not found at all.  

Among 38 potato fields (Table 4) it was found in 28 fields, where 2,945 individuals was collected, with an 
average of 77 individuals per locality (105 ind. per positive locality) and a variation of abundance in the positive catches 
form one individual (Târgu Jiu, 1994 and 1998, Dolj County) to 742 individuals (Zvori tea, 1993, Suceava County). In 
these fields its dominance ranged between 0.35%, (Sârbi, 1999) and 63.58% (Zvori tea, 1993) (Table 4). During 1984-
1999 it was eudominant in 17 localities (44.74%, Table 4) and in further five localities dominant (13.15%) in six localities 
(15.79%) subrecedent to subdominant. Its absence or very low abundance was recorded first of all in the fields near Târgu 
Jiu (Table 5, Fig. 1). When excluding the localities and years without any individual recorded, the numbers of individuals 
in potato fields are lower than in wheat, but much more stable (coefficient of variance 142% in potato, but 185% in wheat). 

Table 4. Abundance (A) and dominance (D in %) of Poecilus cupreus in the wheat and potato fields from individual years and localities of  Romania.  / 
Tabel 4. Abunden a (A) i dominan a (D %) speciei P. cupreus în culturile de grâu i cartofi din unele localit i ale României. 

Wheat Potato 
Locality and year A D Locality and year A D 

Br ila, Teras  1981 125 45.78 Bra ov 1984 53 4.36 
Br ila, Teras  1982 2 0.78 Bra ov 1985 109 12.04 
Br ila, Teras  1983 235 68.51 Bra ov 1986 129 19.79 
Br ila, Teras  1984 60 30.61 Bra ov 1987 127 19.66 
Br ila, Teras  1985  101 61.59 Bra ov 1988 92 17.59 
Uzlina, 1986 82 32.41 Brasov 1989 61 34.27 
Br ila, Lacul S rat 1981 147 54.65 Bra ov 1991 112 54.63 
Br ila, Lacul S rat 1982 178 48.77 Bra ov 1992 210 60.87 
Br ila, Lacul S rat 1983 3,210 89.66 Bra ov 1993 170 30.25 
Br ila, Lacul S rat 1984 29 26.01 Bra ov 1996 25 5.59 
Corod 1983 94 28.75 Bra ov 1997 4 20.00 
Vaslui 1977    Bra ov 1998 31 28.44 
Perieni 1989  99 40.08 Mâr ani 1987   
Pogone ti 1983  7 1.51 Mâr ani 1988   
C be ti 1983  5 10.42 Mâr ani 1989 61 34.27 
Hemeiu i 1980  889 79.23 Târgu Jiu 1987 3 6.98 
Letea –Veche 1996  657 37.33 Târgu Jiu 1988 19 21.59 
Adjud 1978 61 23.83 Târgu Jiu 1989   
Le cani 1981  547 52.39 Târgu Jiu 1991   
Le cani 1982  800 65.36 Târgu Jiu 1993   
Miroslava 1981  188 51.37 Târgu Jiu 1994 1 2.44 
Chiri a (Ia i) 1999  87 29.49 Târgu Jiu 1995   
Zvori tea 1993  1,474 78.07 Târgu Jiu 1996 5 6.41 
Sârbi 1999  9 2.20 Târgu Jiu 1997   
Santa Mare 2002  38 7.85 Târgu Jiu 1998 1 2.44 
   Podul Dâmbovi ei 1988   
   Tulcea 1987   
   Târgu Secuiesc 1986 120 29.34 
   Dofteana 1978 30 5.21 
   Secuieni 1997 201 25.38 
   Zvori tea 1993 742 63.58 
   Zvori tea 1995 108 8.37 
   Zvori tea 1998 156 27.23 
   Dorna Arini 1993 1 0.40 
   Dragomirna 1995 358 43.77 
   Vicovu de Jos 1998 14 2.16 
   Vân tori 1999   
   Sârbi 1999 2 0.35 
Total  9,124   2,945  
Average1 364.96 38.67  77.50 15.46 
Standard deviation1 692.83 26.41  136.89 18.19 
Average2 380.17 40.28  105.18 20.98 
Standard deviation21 703.46 25.70  150.53 18.25 

Explanations: Average1 and Standard deviation1 include all localities 
Average2 and Standard deviation2 include only localities, where Poecilus cupreus occurred 
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Distribution of dominance of Poecilus cupreus within the whole material is shown in Table 6. In altogether 57.90% 
of one-year catches it was eudominant or dominant, in 26.32% of catches (as matter of fact in those from Târgu Jiu) it was 
absent in the localities studied, but only in a small portion of localities it had a low dominance, not exceeding 5%. 

Table 5. Potato fields. Poecilus cupreus, regional variation of the number of collected individuals.  / Tabel 5. Culturi de cartofi  
Poecilus cupreus, varia ia regional  a num rului de indivizi colecta i.  

Locality Period Years Samples Individuals Average % Range of %
Bra ov 1984-1998 12 3,164 1,123 39.75 4.36 – 60.87 
Târgu Jiu 1987-1998 10 3,214 90 3.19 0.00 – 21.59 
Moldova 1978-1999 10 964 1,612 57.06 0.00 – 63,58 
Total   7,342 2,825 100.00  

Figure 1. The regional variation of average dominance of Poecilus 
cupreus in potato fields.  

Figura 1. Varia ia regional  a dominan ei medii de Poecilus cupreus
colecta  din cuturile de cartofi. 

Figure 2a – 2b. Annual variation in abundance and dominance of Poecilus cupreus in potato fields near Bra ov ( ara Bârsei region). 
Figura 2a – 2b. Varia ia anual  a abunden ei i dominan ei a speciei Poecilus cupreus în culturile de cartofi lâng  Bra ov ( ara Bârsei). 
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Figure 3a – 3b. Variation of abundance and dominance of Poecilus cupreus collected from potato fields of Moldavia. 
Figura 3a – 3b.Varia ia abunden ei i dominan ei speciei Poecilus cupreus din diferite culturi de cartofi ale Moldovei.  

Table 6. Variation in dominance of Poecilus cupreus in wheat and potato fields. / Tabel 6. Varia ia dominan ei speciei Poecilus cupreus
în culturile de grâu i cartofi. 

Dominance classes Wheat fields Potato fields  
 Number % Number % 

Absent 1 4.0 10 26.32 
Subrecedent < 1%  1 4.0 2 5.26 
Recedent 1.1-2% 1 4.0 0 0.00 
Subdominant 2.1-5% 1 4.0 4 10.53 
Dominant 5.1-10%  1 4.0 5 13.16 
Eudominant > 10.1% 20 80.0 17 44.74 
Total 25 100.0 38 100.0 
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Table 7. The monthly changes in sexual ratio of Poecilus cupreus and its seasonal dynamics in wheat field at Zvori tea in 1993 and  
potato field at Târgu Secuiesc in 1986. / Tabel 7. Raportul lunar numeric i procentual între masculi i femele la Poecilus cupreus i

dinamica lui sezonier  în cultura de grâu la Zvori tea în 1993 i cultura de cartofi, Târgu Secuiesc în 1986.

Localities Month Sex ratio Dynamics 

  Males Females   

  ind. % ind. % ind. % 

Zvori tea

May 289 37.53 481 62.47 770 53.44 

June 141 29.62 335 70.38 476 33.03 

July 63 32.31 132 67.69 195 13.53 
Târgu Secuiesc May 16 22,54 55 77.6 71 59.17 

 June 10 25.64 29 74.36 39 32.50 
 July 3 60.00 2 40.00 5 4.17 

  August 3 60.00 2 40.00 5 4.17 

Reproduction. Poecilus cupreus is a spring-breading species, copulating in May and having a single 
generation per year (BURMEISTER, 1939; LINDROTH, 1949). It winters as adult and is found in agricultural ecosystems 
from April to September (our observations). In the wheat fields in Moldavia, the species was eudominant in 80% of the 
cases, and in the potato fields from Bra ov in 45% of the fields. Adults are more active in May and June (wheat, 
Moldavia) and June, July (potato, Bra ov and north Moldavia). At Ia i, in the wheat field, Le cani, many females with 
eggs were found between May 26 and June 6. According to our observations, Poecilus cupreus lays eggs intensely in 
the second half of May and in June. 

According to NECULISEANU (2003), in the Republic of Moldova, Poecilus cupreus lays eggs in May-August, 
and young adults appear from June until October. According to BURMEISTER (1939) Poecilus cupreus is active from 
March to September. It lays eggs in May and June and new generation appears in August and September. These data are 
in accordance with our observations. 

Preference for moisture. Poecilus cupreus is a mesophilous to moderately hydrophilous species. 
Conformable to our observations, Poecilus cupreus is much more abundant in crops with increased soil humidity 
(potato, sugar beet, clover, wheat). Similarly it prefers meadows in floodplains or also penetrates into disintegrated 
floodplain forests, where it indicates their deterioration (ŠUSTEK, 2001). 

Preference for habitat. Poecilus cupreus is distributed in Europe and Siberia up to the Lena river (LINDROTH,
1949). According to our observations, the species lives in wet habitats from deteriorated floodplain forests, meadows, 
pastures, places with loamy or clay soils, agricultural crops (wheat, potato, sugar beet, sunflower, clover, apple 
orchards, sorghum). The species is mesohydrophilous to moderately hydrophilous and prefers habitats without closed 
woody vegetation. In places with sandy or gravely soils it is usually replaced by Poecilus lepidus (LESKE. 1785), while 
at higher altitudes by Poecilus coerulescens (LINNAEUS 1758). 

In Moldova, Poecilus cupreus occurs in agrocoenoses, especially in those of wheat, potato, sugar beet, clover, 
where it was eudominant. 

Food. The larvae and adults are zoophagous, according to (BASEDOW et al., 1976) an adult can eat up to 200 
eggs of Leptinotarsa decemlineata; it also eats larvae of Tenthredinidae and aphids. 

Sex ratio. In the wheat field at Zvori tea in 1993, Moldova, and the potato field at Târgu Secuiesc in 1986, all 
individuals were sexed (Table 7). According to our data, the number of females is higher than that of males.  

In the wheat field at Zvori tea in 1993, among 1,441 individuals 493 were males (34.21%) and 948 were 
females (65.79%), thus, the females predominated 2.72 times. 

In the potato field at Târgu Secuiesc in 1986, among 120 individuals, 32 were males (26.66%) and 88 were 
females (73.34 %), thus, the females predominated 2.75 times. Predominance of females was very stable in both crops 
during the whole collecting period, fluctuating within narrow limits of about 63 – 70 % in potato and in wider limits of 
44 – 77 % in wheat, irrespectively of the decline of the total number of individuals in the subsequent months (Table 9). 
A striking predominance of females of the most abundant species was also observed in other Carabid communities 
living in ecosystems exposed to a moderate continuous stress, like agrocoenoses (NOVÁK, 1967; PETRUŠKA, 1971) or 
periurban ecosystems (ŠUSTEK, 1984). It seems that the predominance of females in the most abundant species 
represents a competitive advantage of these species allowing them to survive successfully in ecosystems exposed to 
cyclical stress factors, in the agroecosystems first of all to ploughing and harvesting. The enormous abundance of some 
Carabid species in such ecosystem indicates that they find in them, in spite of a strong cyclical stress, optimal 
conditions. This corresponds with the generally known fact that females, being responsible for the offspring, use to 
search the optimum conditions, while the males tend to prevail in pessimal conditions, being more moveable or 
explorative. In Carabids this was observed along different continuous ecological gradients (MÜLLER-MOTZFELD, 1970) 
or very centres of large cities ŠUSTEK (1984).

Dynamics. The numerical and percentage dynamics of the individuals of Poecilus cupreus in some potato 
fields are rendered in Fig 4. The dynamics was studied in two geographical regions – ara Bârsei region (Bra ov in 
1985 and 1986) and Târgu Secuiesc in 1986) and Moldova: Zvori tea (1993, 1995), Dragomirna 1995. In the localities, 
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Bra ov, 1986, Târgu Secuiesc 1986, Zvori tea, 1993, and Dragomirna, 1995, the big majority of individuals was 
captured in May and June, 76.18% (Zvori tea, 1993) and 93.85% (Dragomirna, 1995). In Bra ov, 1985 and Zvori ea,
1995, the majority of individuals of Poecilus cupreus was captured in June and July: 64.81% (Zvori tea, 1995) and 
75.23% (Bra ov, 1985). This corresponds with the spring reproduction of this species. 

Figure 4. The seasonal dynamics of abundance and dominance of Poecilus cupreus in some potato fields. 
Figura 4. Dinamica sezonier  a abunden ei i dominan ei speciei Poecilus cupreus în unele culturi de cartofi. 

Distribution. Poecilus cupreus is distributed in the whole Europe and Siberia easterly up the Lena river 
(LINDROTH, 1949). In Romania, according to TEODOREANU (1970), the species was recorded in Muntenia, (Valea 
Prahovei), Transylvania (nine localities), Banat (one locality). During our systematic long-termed collecting in Moldova 
(VARVARA & BRUDEA, 1999; VARVARA, 2008; VARVARA & APOSTOL, 2008), this species was also observed in large 
quantities in maize (12 localities, from 1984 to 2000), sunflower (five localities 1982-1999), sugar beet (8 localities, 1987-
2001), clover (3 localities 1977-1978, 2005).  

In the Republic of Moldova (NECULISEANU, 2003), the species was recorded in seven crops (alfalfa, wheat, 
maize, soybeans, barley, sunflower, peas).  
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DISCUSSIONS 

The considerable differences of climate in the compared zones, the dominance of Poecilus cupreus in wheat 
and potato fields strongly varies in regional, local, and between-year scale. In the wheat crop from Br ila County 
(Muntenia, south-east of Romania), Poecilus cupreus was collected only on one locality (Br ila), but in two 
pedologically different sites: Br ila, Teras , with weakly salt soil (1981-1985, five years continuously) and Lacul S rat
with carbonated soil (1981-1984, four years continuously). The biggest number of Poecilus cupreus from these two 
sites was caught in 1983: Teras , 235 (68.51% of all Carabids), Lacul S rat, 3,210, (89.66% of all Carabids). The large 
quantity of individuals collected from Lacul S rat had two causes, the carbonated chernozem and the increased soil 
humidity (the ground-water table was at the depth of 1.5 m (Table 4).  

The three regions, Bra ov, Moldova and Târgu Jiu basin, where the material was collected in potato fields, 
differ in average temperature and annual precipitations. At Bra ov, annual average temperature is 7.8ºC, Moldova 
8.5ºC, Târgu Jiu 10.2ºC. The annual average precipitations are 548-782 mm (Bra ov), 450-550 mm (Moldova) and 753 
mm (Târgu Jiu). 

Comparing our general data from the potato fields, the dominance of Poecilus cupreus is positively correlated 
with precipitations in these regions, at Bra ov and north of Moldova, in comparison with Târgu Jiu basin, (Table 5 and 
Fig. 1 are conclusive). At Bra ov, 39.75% of individuals of Poecilus cupreus were collected, whereas, 57.43% in 
Moldavia) while only 3.19% in Târgu Jiu. The collecting lasted 12 years at Bra ov and 10 years at Târgu Jiu, but in 
Bra ov the total catch was twelve times higher than in Târgu Jiu; in Moldova, the collecting lasted 10 years as in Târgu 
Jiu, but the total catch was 18 times higher than in Târgu Jiu. The main factor influencing the abundance of P. cupreus
was the humidity of the habitat correlated with the precipitations in the region. In an integrated form this relationship is 
greatly expressed by the climatic complexes defined basing on the de Martone´s aridity index (S VULESCU in 
KNECHTEL & PANIN, 1944). According to it, the localities near Târgu Jiu belong to the climatic complex of forests 
steppes to oak forests (aridity index 24-35), while those from Bra ov to the complexes of beech or coniferous forests 
(aridity index 35-45).  

The long-termed fluctuations of the population of Poecilus cupreus in two regions, Bra ov and Moldova, are 
shown in figures 2 and 3. The fluctuations of the population from Bra ov (Fig. 2) are almost regular, with sudden 
declines in occurrence in about 4-5 years intervals. The lowest catches were here recorded in 1997 and 1998 (Fig. 2), 
but the extremely low abundance in 1997 was accompanied by a medium dominance, hence this year was unfavourable 
for all Carabids, not only for Poecilus cupreus lowest dominance. The year 1998 was the warmest year of the study 
period. In this year both abundance and dominance dropped below the average values (Fig. 2). In Moldova, the 
population fluctuations of Poecilus cupreus were much less regular (Fig. 3) and rather a local then temporal character. 
The largest catch was recorded at Zvori tea, 1993, because of the alluvial soil and humidity in the study site. The 
abundance and dominance were closely correlated here, unlike the years 1997 and 1998 in Bra ov (Fig. 2). In both areas 
a tendency to decrease of population in 1997 and 1998 is obvious. 

According to our data, the relative abundance of the species is high in 80% of localities (eudominant, wheat 
crops) and 45% (potato crops). Numerically, Poecilus cupreus is the second most abundant species in the wheat and 
potato crops after Pseudophonus rufipes. Also, it abundantly occurs in the sugar beet fields, where it was eudominant in 
12 localities, 63% (from 19 localities, 1978-2001) (VARVARA, 2001).  

Comparing our data with the quantitative collecting (BICA, 2005) from wheat fields from Banat region, four 
localities (1999-2002), big differences are observed: in Banat, Poecilus cupreus is subrecedent and recedent in wheat fields 
(1-4 individuals), while at Br ila and localities from Moldova, the species was eudominant in 80% of the localities.  

In the European and Central European zoogeographical regions with continental temperate climate, the 
dynamics of a species has a genetically fixed seasonal character. Poecilus cupreus, winters as larva, passes into pupal 
stage in spring. In the potato fields most individuals (Bra ov, 1986, Târgu Secuiesc, 1986, Dragomirna, 1995) occurred 
in May, when 59-71% of all individuals collected were captured, while in the locality Zvori tea 1993, most individuals 
occurred in June (47%) and at Bra ov, 1985 in July (43%). In the Republic of Moldova, according to NECULISEANU
(2003), Poecilus cupreus is an eudominant species in the wheat fields, where its activity culminates in the first half of 
June, while in the maize fields, in July. These shifts of activity culmination can, of course, result from different 
temperature, but also from temporal shifts of presence of individual crops on the fields studied and from their maturity, 
which is other significant factor influencing microclimate in the stand interior and the crop attractively for Carabid 
species, inclusively Poecilus cupreus. As the winter wheat creates a developed closed stand already in the very spring 
or the spring wheat emerge very soon, the maize forms a closed stand as late as in early July, but unlike wheat stays on 
field until late autumn. Thus it can serve as refuge for Carabids leaving the harvested wheat field. 

The females predominated in Poecilus cupreus similarly as in Carabus scabriusculus and Carabus cancellatus
also were present in potato crops. Their predominance is interpreted as favourable to maintain a high population 
density; they successfully survive even under unsuitable existence conditions of ecosystems exposed to cyclical 
anthropogenic stress. It is reflected by its dominant or subdominant position in a major part of communities studied. 

Seasonal dynamics is an ecological attribute of the species, its limits and the peak of activity is the result of the 
evolution and natural selection, being directly influenced by temperature. In Poecilus cupreus, in most cases, the peak of 
activity of the species, when most of individuals were captured, was in May and June, and in rare cases in June and July.
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CONCLUSIONS 

In spite that the field ecosystems are not the original natural habitat characteristic to Poecilus cupreus, it can 
successfully develop in post of them (wheat, potatoes, sugar beet, maize, sun flower, clover, sorghum, orchards), 
depending on their ecological conditions. 

In wheat fields Poecilus cupreus appeared more frequent and its representation was less variable. It was 
recorded in the counties: Tulcea, Br ila, Bac u, Vrancea, Ia i, Suceava, and Boto ani. Its dominance (within each 
community and years) varied between 1.21% (Perieni, 1989, Vaslui County) and 89.24% (Sârbi, 1999, Boto ani
County). The species was eudominant in 20 localities (80.00%). 

In the potato fields, Poecilus cupreus is less frequent and its representation was more variable. It was present 
in the counties: Arge , Bac u, Boto ani, Bra ov, Covasna, Dolj, Ia i, Suceava, Tulcea. Its dominance varied between 
1.46% (Bra ov, 1991, Bra ov County) and 68.52% (Vicovu de Jos, 1992, Suceava County). The species was 
eudominant in 33 localities (94.29%).The populations were strongly female dominated. The ratio between females and 
males was 1.92: 1 (wheat, Zvori tea, 1993) and 2.75: 1 (potato, Târgu Secuiesc, 1986). 

In most cases the seasonal activity dynamics culminated in May and June and in rarely in June and July.  
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