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Abstract. The present paper is a relevant synthesis of collecting original data on the occurrence,
quantitative representation and autecological data of three species of the genus Brachinus: B. crepitans
Linnaeus, 1758, B. psophia Audinet-Serville, 1828 and B. explodens Duftschmid, 1812 from seven
agricultural crops during 19 growing seasons 1977-2010 (wheat, sugar beet, apple orchards, sunflower,
maize, potatoes, vineyards). The beetles were pitfall-trapped using predominantly 12 Barber pitfalls
in each site, protected against precipitation. 945 specimens of Brachinus crepitans, 431 specimens of
B. psophia and 175 specimens of B. explodens were collected.

Key words: Carabidae, Brachinus crepitans, B. explodens, B. psophia, abundance, dominance,
agricultural crops, ecological requirements.

INTRODUCTION

Ecological entomology is important in the applied research and the faunistical
one in the fundamental research. The papers that reflect the two main faunistical
and ecological stages in the knowledge of carabids in Romania, from 1850 to 2002,
with the complete bibliography included, are listed in the literature on the Romanian
Carabidae (Coleoptera, Carabidae), published by Istvan Mathé jr. (2003—2004).

A number of 31 papers on carabids in agroecosystems were also published in
Romania: Andriescu et al. (1983), Carlan & Varvara (1998-1999), Popescu & Zamfirescu
(2004), Turculet & Varvara (2006), Varvara et al. (1981), Varvara & Brudea (1983,
1999), Varvara et al. (1981, 1984, 1985, 1990, 1991, 1993a, b, 1995, 1999, 2001), Varvara
& Andriescu (1986), Varvara & Carlan (1990), Varvara & Moglan (1993), Varvara
& Bulimar (2003), Varvara & Andriescu (2003), Varvara (2005, 2008), Varvara &
Galusca (2007), Varvara & Zamfirescu (2008), Varvara & Apostol (2008).

In Oltenia, Banita et al. (1994) mentioned the species of carabids in wheat
fields from Simnic and Dabuleni. Bobarnac et al. (1981) published the results of
observations on the dynamics of terrestrial entomofauna in the fields of sugar beet,
wheat and maize in southern Oltenia.

In Banat, Bicd (2005), in her PhD thesis, showed the results of quantitative
collecting on carabids in the wheat fields. Malschi (2000) mentioned the species of
ground beetles found in the cereal fields from the centre of Transylvania.

In the Republic of Moldova, Neculiseanu (2003) published the results of his
quantitative research on carabids (1986—1988, 1989, 1992) from seven crops: alfalfa,
winter wheat, maize, soybeans, barley, sunflower and peas. Danila (2005), in the
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same geographical region, published his data on the structure of ground beetles
communities in three crops: alfalfa, wheat fields and vineyards in the central and
northern parts of this country.

The great variability of results obtained by authors raised the question, what
abiotic factors (soil type, temperature and humidity at the soil surface, exposure, etc.)
and biotic factors in interaction with the respective crops (wheat, maize, potatoes,
sugar beet, sunflower, orchards, vineyards, etc.) are responsible for such variability?

The aim of the present paper is to present a synthesis of data on the distribution,
abundance and dominance of Brachinus crepitans, B. psophia and B. explodens
in seven types of agroecosystems based on long-termed quantitative collectings,
accumulated experience, mainly in Moldavia (Romania), starting from general to
particular, in tables.

MATERIAL AND METHODS

Our material is original. It has been collected for 19 seasons (1977-2010).

The carabids were collected by a 4 % formaldehyde solution pitfall traps in
fields of seven crops: wheat in 22 sites and 13 growing seasons (1977-2002), maize
in 18 sites and 16 growing seasons (1978-2010), potatoes in 38 sites and 16 growing
seasons (1978—1999), sugar beet in 12 sites and 8 growing seasons (1977-2001),
sunflower in 11 sites and 8 growing seasons (1981-2010), vineyards in four sites,
one growing season (1992) and apple orchards in 6 sites and 4 growing seasons
(1979-2000) (Tab. 1).

Altogether during 19 seasons, effectively, between 1977 and 2010, the material
was collected in the five regions and 13 counties of Romania: Dobrogea (Tulcea),
Oltenia: (Dolj), Muntenia (Brdila), Transylvania (Brasov and Covasna), Moldova
(Galati, Vrancea, Vaslui, Bacau, lasi, Neamt, Suceava and Botosani).

The parameters of collecting in individual crops and years (number of traps
and length of their exposition, time span of collecting) are generally characterized
in table 1, while in details, they are surveyed in table 2.

The beetles were identified by the author. Data for this paper were synthesized
from 25 papers of the author and collaborators, mentioned in introduction.

General characteristics of investigation of the three species Brachinus crepitans, B. fable 1
psophia , B. explodens, from seven types of agricultural crops in Romania.
Crop type Wheat Maize Potatoes | Sugar beet | Sunflower | Vineyards Apple
orchards
Interval of sampling 1977-2002 | 1978-2010 | 1986-1993 | 1977-2001 | 1981-2010 1992 1979-2000
Total years of sampling 10 12 3 6 7 1 3
Total number of traps 209 131 49 84 82 36 36
Average of pitfalls per site 12 11 12 12 10 12 12
Minimum-maximum of traps 12 5-12 12-13 12 5-12 12 12
Total days of trap exposition 1,314 1,662 270 910 884 429 470
Average days/year 73 134 67 130 88 143 156
Minim-maxim days/season 25-121 101-161 21-137 97-153 92-176 142-145 129-184
Number of analysed samples 1,458 1,311 534 900 707 408 384
Average of analysed samples 81 109 133 128 88 136 128
Minim-maxim of analysed samples | 24-108 36-180 24-390 84-180 45-108 120-144 96184
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Table 2
Localities and parameters of sampling of the three species of the
genus Brachinus in fields of seven agricultural crops.

County Sites, years Traps exposition Days | Pitfalls | Collectings | Samples
Wheat (sum) 1,314 209 125 1,458

Briila Lacul Sarat, 1981 May 25 — July 15 51 12 3 36
Briila Lacul Sarat, 1982 May 28 — July 15 48 12 7 84
Braila Lacul Sarat, 1983 April 27 — July 12 77 12 7 84
Braila Lacul Sarat, 1984 May 8 — July 17 70 12 6 72
Braila Terasa, 1982 May 28 — Aug. 30 95 12 9 108
Braila Terasa, 1983 May 10 — July 20 71 12 7 84
Braila Terasa, 1984 May 10 —July 11 63 12 6 72
Tulcea Uzlina, 1986 June 10 —July 5 25 12 2 24
Tulcea Uzlina, ecoton, 1986 June 10 —July § 25 12 2 24
Vrancea | Adjud,1978 April 15— July 30 106 12 8 96
Bacau Hemeiusi, 1980 May 1 — Aug. 29 121 12 12 144
lasi lasi, 1981 May 1 — July 20 81 12 9 108
lasi Chirita, 1999 May 1 —July 7 69 5 6 30
lasi Letcani, 1981 May 10 — July 17 68 12 7 84
Tasi Letcani, 1982 May 13 — July 19 69 12 9 108
lasi Miroslava, 1981 April 20 — July 15 86 12 8 96
Vaslui Perieni, 1989 April 24 — July 28 96 12 8 96
Suceava | Zvoristea, 1993 May 1 - Aug. 1 93 12 9 108
Maize (sum) 1,662 131 119 1,311

Briila Briila, 1978 April 4 —July 29 116 10 6 60
Braila Braila, 1985 May 10 — Sept.15 128 10 12 120
Braila Lacul Sarat, 1981 May 25 — Sept.3 155 12 10 120
Briila Lacul Sarat, 1984 May 15 — Sept.10 118 12 10 120
Braila Terasa, 1984 May 10 — Sept. 30 144 12 15 180
Tulcea Uzlina, 1986 June 26 — Oct. 10 106 12 3 36
lasi Osoi, 1986 April 15 — Sept. 23 161 5 9 45
Vaslui Pogana, 1989 May 10 — Sept. 30 143 10 9 90
Neamt Targul Neamt, 1998 May 1 — Sept. 30 153 12 14 168
Neamt Sabaoani, 1999 May 5 — Sept. 30 148 12 12 144
Botosani | Cherchejeni, 2000 May 5 — Sept. 19 137 12 9 108
Botosani | Trusesti, 2010 May 1 — Sept. 30 153 12 10 120
Sugar beet (sum) 910 84 75 900

Dolj Dobridor, 1977 May 17 — Sept. 30 136 12 7 84
Tasi Letcani, 1981 May 10 — Sept. 30 144 12 14 168
Tasi Letcani, 1982 May 5 — Sept. 30 149 12 14 168
Tasi Roman, 1992 May 15 — Aug. 20 97 12 9 108
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Table 2 (continued)

County Sites, years Traps exposition Days | Pitfalls | Collectings | Samples
Tasi Pascani, 1981 May 1 — Sept. 30 142 12 15 180
Botosani | Trusesti, 2001 May 1 — Aug. 30 123 12 8 96
Botosani | Botosani, 2001 May 20 — Sept. 15 119 12 8 96

Potatoes (sum) 270 49 52 534
Brasov Brasov, 1986 April 29 — Oct. 12 137 13 30 390
Brasov Brasov, 1997 May 24 — June 13 21 12 2 24
Covasna | Targul Secuiesc, 1986 May 24 — June 13 21 12 2 24
Suceava | Zvoristea, 1993 April 26 — July 25 91 12 8 96

Sunflower (sum) 884 70 55 707
Braila Terasa, 1982 May 28 — Aug. 31 95 12 9 108
Braila Lacul Sarat, 1981 May 25 — Sep. 3 102 12 9 108
Briila Lacul Sarat, 1982 May 28 — Aug. 31 96 12 9 108
Braila Lacul Sarat, 1983 May 27 — Aug. 29 95 12 9 108
lasi Osoi, 1986 April 15 — Sept. 23 176 5 9 45
lasi Osoi, 1989 May 10 — Aug. 18 100 5 10 50
Botosani | Broscauti, 1999 May 10 — Sept. 15 128 12 9 108
Botosani | Broscauti, 2010 June 1 — Aug. 31 92 12 6 72

Apple orchards (sum) 470 36 32 384
lasi Chicerea,1979 (County) May 1 —Oct. 2 155 12 8 96
lasi Breazu, 1980 April 23 — Aug. 30 132 12 12 144
lasi Botanical Garden, lasi, 2000 April 1 —Oct. 1 183 12 12 144

Vineyards (sum) 429 36 34 408
lasi Cotnari, 1992 June 5 —Oct. 25 142 12 10 120
lasi lasi, 1992 June 1 - Oct. 20 142 12 12 144
Vaslui Husi, 1992 June 7 — Oct. 27 145 12 12 144

The beetles were identified by the author, using mainly the work of Freude
et al. (1976). A part of the material was collected by the four former students of the
Faculty of Biology, lasi, during their B.Sc. Thesis: Stentel Maria (1997), Galusca
Simona (2002), Herghelegiu Simona (2000), Marcu Coca (2001) and three teachers
in education for preparing their papers for obtaining the first degree in education:
Proca Constanta (1984), Comsa Rozalia (1992), Apostol (Cercel) Elena (2010). All of
them were methodologically guided by the author.

Characteristics of studied regions
Dobrogea
The Danube Delta is a unique territory in Europe, in the geographical, floristic
and faunal aspects. Its relief formed of fluvial and fluvio-maritime banks (Letea,
Caraorman) as well as the sandy soil cause peculiarities on the fauna. Climate is
temperate—continental, influenced by the Delta and maritime littoral. The annual



Distribution, Abundance and Dominance of Three Brachinus Species 165

average temperature is 11.1°C. and precipitations 450 mm, having the highest value
of the overall solar radiation.

Agricultural plants are grown on alluvial and fluvio-maritime unflooded fields:
maize, wheat, rye, sunflower etc.

Oltenia

Targu Jiu basin comprises flood plain meadows and terraces. 80% of the
basin surface has a temperate-continental climate. The annual average temperature
is 10.5°C at Targu Jiu. Annual average rain fall is 753 mm. The brown alluvial soils
predominate on the extensive Jiu River flood plain. The crop plants occupy large
surfaces in the centre and south of the county: cereals, potatoes and vegetables. The
average yields are below the Romanian average.

Transylvania

Tara Barsei from the region of Transylvania has an area of 2,406 km?* and altitude
between 504 m (Feldioara zone) and 723 m (Brasov zone). Due to its geographical
position within the framework of Romania, the climate is temperate continental,
moderately humid-mesophilous, with annual average temperature of 7.8°C; the annual
average rainfall varies between 548—782 mm, reaching a maximum in Brasov area.
In this region, summers are cool because of the mountain influence. The warmest
months are July and August, when the temperature rises to 25°C.

Moldova

Moldova is characterized by a continental climate, with the annual average
temperature between 7.0 and 9.0°C, annual average precipitations of 450—650 mm
(Kiss, 1970). According to the altitudinal gradient two zones can be distinguished
here. The cooler western zone of Moldavia with an annual average temperature of
8.5°C and precipitations of 600—700 mm, and the eastern zone with the annual average
temperature of 9.5°C and precipitations of 450—550 mm.

Within the eastern zone three climatic districts are differentiated. The northern
zone with the southern boundary of lasi, the central zone with the southern boundary
of the Husi town and the southern one. They differ from one another by annual average
temperature and precipitations.

RESULTS

The results of this paper are concretized in 12 tables and seven histograms,
concerning the variation of total number of specimens and percentages of the species
Brachinus crepitans, B. psophia and B. explodens within the framework of seven crops.

Altogether 1533 individuals of those three species were collected during the
whole investigation period, 19772010, 19 seasons effectively (in which the material
was collected), 5702 samples.

In descending order, the collected specimens belong to three species: Brachinus
crepitans 945 (61.64%, B. psophia 431 (28.11%), B. explodens 157 (10.24%).

The species and specimens were very unequally distributed in number of
individuals, distribution and seasons activity. In many places, they were absent.

Details about those 1533 individuals within framework of crops, species, total
numbers per crops, are shown in table 3.

The cumulative influence of ecological features of each agricultural crops,
from where the species were collected, on those three species is shown in percentages
in figures 1, 2, 3.
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Table 3
The number of specimens of three Brachinus species collected in seven crops.
Species
Name of crops -
Brachinus crepitans B. psophia B. explodens Total specimens
1 | Wheat 364 334 11 709
2 | Sugar beet 238 11 9 258
3 | Apple orchards 122 - 117 239
4 | Sunflower 127 28 9 164
5 | Maize 85 48 4 137
6 | Potatoes - 7 6 13
7 | Vineyards 9 3 1 13
Total 945 431 157 1,533
38.51 77.5
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35 70
30 2519 60
25 50
20 12.9113.44 40
15 9 30
10 20 65114
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Fig. 1 — Brachinus crepitans Fig. 2 — Brachinus psophia
459 Legend
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70 2. Sugar beet
60 3. Apple orchards
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50 5. Maize
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30 7. Vineyards
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7573 5.73
0 g 254 382 54
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Fig. 3 — Brachinus explodens

Brachinus crepitans Linnaeus, 1758

A total of 945 individuals of the Brachinus crepitans were collected from six
crops (Tab. 3, 4, fig. 1). Average number of specimens per crop was 79 (9 specimens
in vineyards) and 364 in wheat, limits of specimens per crop 1 (eight localities) — 179
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Table 4
Position of the species Brachinus crepitans in the dominance classes
within framework of investigated crops (number of sites).
Classes Wheat | Maize | S.beet | S.flower | Potatoes Ap. orchards V. yards

1 | Subrecedent 3 3 4 3 - - 3
2 | Recedent 2 1 - - - - -
3 | Subdominant 3 2 1 - - 1 -
4 | Dominant 2 - 1 - - 1 -
5 | Eudominant 2 - - 1 - 1 -
Total localities 12 6 6 4 - 3 3

(sugar beet, one locality (Table 5). The species was collected from 12 wheat crops of
those 22 investigated. In maize crop, B. crepitans totalized 85 specimens and was
found in six sites of 18 investigated (33 %) ones. 127 specimens were collected in
four sunflower crops of 9 researched sites. 238 specimens were collected in six sugar

beet crops of 12 investigated sites.

Only 9 specimens were collected in three vineyards of 6 researched ones

(Tab. 5).

The species prevalence in biocoenosis in individual localities and years, varied
between 0.05% (subrecedent, Zvoristea, 1993) and 12.83% (eudominant, Letcani,

1981) wheat (Iasi County) (Fig. 4).

Distribution, activity abundance (A) and dominance (D) of Brachinus fable 3
crepitans in the investigated agricultural ecosystems in Romania.
Crop, locality, year A | D (%) Crop, locality, year A | D (%)
Wheat Sugar beet
Lacul Sarat, 1984 24 7.43 | Dobridor, 1977 1 0.04
Uzlina, Danube Delta, 1986 5 7.94 | Letcani, 1981 179 3.49
Uzlina — ecoton 4 2.11 | Letcani, 1982 2 0.18
Adjud, 1978 5 1.95 | Pascani, 1981 9 0.13
Hemeiusi, 1980 3 0.26 | Trusesti, 2001 19 0.80
Tasi, 1981 14 3.84 | Botosani, 2001 28 7
Chirita (Iasi),1999 5 1.72 Number of specimens 238
Letcani, 1981 134 12.83 Sunflower
Letcani, 1982 154 12.75 | Terasa, 1982 1 0.17
Miroslava, 1981 14 3.84 | Lacul Sarat, 1983 1 0.34
Perieni, 1989 1 0.40 | Broscauti, 1999 2 0.06
Zvoristea, 1993 1 0.05 | Broscauti, 2010 123 13.44
Number of specimens 364 Number of specimens 127
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Table 5 (continued)

Crop, locality, year A | D (%) Crop, locality, year A | D (%)
Maize Vineyards
Lacul Sarat,1984 1 0.20 | Cotnari, 1992 5 0.51
Terasd, 1984 1 0.28 | Iasi, 1992 3 0.57
Uzlina, Danube Delta, 1986 37 1.32 | Husi, 1992 1 0.04
Targul Neamt, 1998 5 0.51 Number of specimens 9
Cherchejeni, 2000 16 2.49
Trusesti, 2010 25 2.52
Number of specimens 85
Apple orchards
Chicerea, 1979 19 5.01
Breazu, 1980 83 14.43
Botanical Garden, lasi, 2000 20 4.13
Number of specimens 122
25
25
20 16.66 I 16.66 16.66 Legend
1. Subrecedent
15 2. Recedent
3. Subdominant
10 | l | 4. Dominant
5 5. Eudominant
0
1 2 3 4 5

Fig. 4 — The percentage plotting in the dominance classes of the species Brachinus crepitans in the
wheat crops, Moldova.

Brachinus psophia Audinet-Serville, 1828

A total of 431 specimens were captured (Tab. 3, fig. 2). The average of specimens
was 18 individuals per locality (431:24 localities) with a percentage variation between
0.15 % Brasov, potatoes (Brasov County) and 70.89% wheat crop (Lacul Sérat, 1984
— Braila County). The crops are formed as follows: wheat, maize, sunflower, sugar
beet, potatoes, vineyards (Tab. 6).

The species was collected from seven localities of wheat crops, in comparison
to 18 investigated localities (38.88%), on average 47.28 % per locality and a variation
between one individual (Lacul Sarat, 1981, Terasa, 1982 (Braila County) and 229
specimens, Lacul Sarat, 1984 (Braila County) (Tab. 7).

The dominance within frame work of coenoses varied between 0.38%
(subrecedent) and 70.89% (eudominant, Lacul Sarat, 1984).
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Table 6
Position of the species Brachinus psophia in the dominance
classes within framework of investigated crops.

Classes Wheat | Maize | S.beet | S.flower | Potatoes | Apple orchards | Vineyards
1 | Subrecedent 3 2 2 4 2 - 1
2 | Recedent 1 - - - - - -
3 | Subdominant 3 3 - - - - -
4 | Dominant - - - 1 - - -
5 | Eudominant 1 - - - - - -

Total localities 8 5 2 5 2 - 1

A total of 48 specimens were collected in maize crops and was found in 5
localities (38.46 %).

The prevalence of the species within the maize crop varied between 0.55 %
(subrecedent, Pogana, 1989, (Vaslui County) and 3.95 % (subdominant, Lacul Sarat,
Braila, 1984).

A total of 28 specimens were collected in sunflower crops (6.50 %) with an
average of 5.5 per locality, and a variation between one individual Lacul Sarat, 1981,
1983 (Braila County) and 21 individuals, Osoi, 1989 (Iasi County).

The dominance varied between 0.34% (subrecedent) Lacul Sarat, 1983 (Braila
County) and 6.25 % (dominant) (Osoi, 1989) lasi County.

A total of 11 individuals were collected in only two localities with sugar beet
crops. 2 individuals in Roman, 1992 (Neamt County) and 9 individuals, Trusesti,
2001 (Botosani County)

Brachinus psophia is the only species which was found in the potatoes crop,
in seven specimens, with a variation between one individual (Brasov, 1986, 1987 —
Brasov County) and 5 (Zvoristea, 1993 — Suceava County). In vineyards, in 1992,
using 12 pitfalls in each locality, there were collected only 3 specimens in total, one
locality, Cotnari, 1992, (Talmaciu, 1995). The dominance varied between 0.15 %
(subrecedent, Brasov, 1986) and 5.25 % (dominant, Brasov, 1997) (Fig. 5).

375 37.5
40
35
30 Legend
25 1. Subrecedent
20 2. Recedent
15 12.5 12.5 3. Subdominant

4. Dominant
10 5. Eudominant
5 0
L
1 2 3 4 5

0

Fig. 5 — The percentage plotting in the dominance classes of the species Brachinus psophia in the
wheat crops, Moldavia.
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Distribution, activity abundance (A) and dominance (D) of Brachinus fable 7
psophia in the investigated agricultural ecosystems in Romania.
Crop, locality, year A | D (%) Crop, locality, year A D (%)
Wheat Sugar beet

Lacul Sarat, 1981 1 0.38 | Roman, 1992 2 0.22
Lacul Sarat, 1982 14 3.85 | Trusesti, 2001 9 0.38
Lacul Sarat, 1983 79 2.15 Number of specimens 11
Lacul Sarat, 1984 229 70.89 Sunflower
Terasa, 1982 1 0.39 | Lacul Sarat, 1981 1 0.38
Terasa, 1983 3 0.90 | Lacul Sarat, 1982 2 0.29
Terasa, 1984 4 2.05 | Lacul Sarat, 1983 1 0.34
Chirita (Tasi), 1999 3 1.03 | Osoi, 1989 21 6.25

Number of specimens 334 Broscauti, 1999 3 0.09

Maize Number of specimens 28

Lacul Sarat, 1984 19 3.95 Vineyards
Terasa, 1984 7 2.02 | Cotnari, 1992 3 0.31
Osoi, 1986 3 0.74 Number of specimens 3
Osoi, 1989 18 4.36
Pogana,1989 1 0.55

Number of specimens 48

Potatoes

Brasov, 1986 1 0.15
Brasov,1997 1 5.25
Zvoristea,1993 5 0.43

Number of specimens 7

Brachinus explodens Duftschmid, 1812

The average of specimens per locality was 9 specimens (157:18) with a variation
between one (Terasa, 1984 — Braila County; Zvoristea, 1993 — Suceava County), in
wheat crop and 89 specimens (Breazu, 1980, Iasi County) in apple orchard. The crops
are formed as follows: apple orchard, wheat, sugar beet, sunflower, potatoes, maize,
vineyards (Tab. 8).

A total of 117 specimens were collected in apple orchards. The species was
collected in three localities, in comparison to 6 investigated localities (50%), on average
39 individuals per locality and a variation between three individuals, Chicerea, 1979
(Iasi County) and 89 specimens, Breazu, 1980 (Iasi County) (Tab. 9).

The dominance within coenoses varied between 0.79 % (subrecedent) Chicerea,
1979 (Iasi County) and 15.48 % (eudominant) (Breazu, 1980, lasi County) (Tab. 9).

Only 9 specimens were collected in the sugar beet crop and it was found in a
single locality, Trusesti, 2001 (Botosani County)

Regarding potatoes crops the species was found in two localities: Zvoristea,1993
(Suceava) — 5 specimens and Secuieni, one specimen, 1997 (Neamt) (Fig. 6).
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Table 8
Position of the species Brachinus explodens in the dominance
classes within framework of investigated crops.
Classes Wheat | Maize | S.beet | S.flower | Potatoes | App. orchards V. yards
1 Subrecedent 3 3 1 3 2 1 1
2 Recedent - - - - - - -
3 Subdominant 1 - - - - - -
4 Dominant - - - - - 1 -
5 Eudominant - - - - - 1 -
Total localities 4 3 1 3 2 3 1
75

80

70

60 Legend

50 1. Subrecedent

2. Recedent

40 25 3. Subdominant

30 4. Dominant

20 5. Eudominant

10 0 0 0

0 _— _— o
1 2 3 4 5

Fig. 6 — The percentage plotting in the dominance classes of the species Brachinus explodens in the
wheat crops, Moldova.

Distribution, activity abundance (A) and dominance (D) of Brachinus fable?
explodens in the investigated agricultural ecosystems from Romania.
Crop, locality, year A | D) Crop, locality, year A | D)
Wheat Maize
Lacul Sarat, 1981 2 0.74 | Braila, 1978 2 0.18
Terasd, 1984 1 0.51 | Briila, 1985 1 0.08
Chirita (Iasi), 1999 7 2.41 | Sabaoani, 1999 1 0.08
Zvoristea, 1993 1 0.05 Number of specimens 4
Number of specimens 11 Sunflower
Sugar beet Lacul Sarat, 1983 1 0.34
Trusesti, 2001 9 0.38 | Broscauti, 1999 3 0.09
Number of specimens 9 Broscauti, 2010 5 0.54
Apple orchards Number of specimens 9
Chicerea, 1979 3 0.79 Potatoes
Breazu, 1980 89 15.48 | Zvoristea, 1993 5 0.43
Botanical Garden, lasi, 2000 25 5.17 | Secuieni, 1997 1 0.09
Number of specimens 117 Number of specimens 6
Vineyards
Tasi, 1992 1 0.19
Number of specimens 1
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Both in the sunflower and maize crops, 4 specimens were collected each.
In vineyards, in 1992, using 12 pitfalls in lasi locality, only one specimen
was collected.

Outecological data

Brachinus crepitans

Reproduction. It is a spring breading species (Neculiseanu, 2003). According
to our observations, the higher number of individuals 179 (75.21 %) was obtained in
the sugar beet crop (Letcani, 1981), and wheat crop, 154 (42.30 %), Letcani, 198],
lasi County). (Tab. 5).

In the sugar beet crop 56.98 % of individuals was captured in June (1981). No
individual was captured in August, September, October. Adults are active between
May and July.

Bica (2005) found the species in all the wheat crops investigated, in the west
plain (Banat, 1999-2002).

According to Neculiseanu (2003) females of Brachinus crepitans lay eggs in
May — June, and the young adults appear in June and July.

Preference for moisture. It is a mezo-xerophilous species.

Preference for habitat. According to Gadei & Popescu (2012), the individuals
occur on sunny calcareous and marshy lands, under stones (for protection during the

day).

More specifically, the species can live in three types of ecosystems: forest,
steppe and crops. Conformable to our observations, the species was found in six crops,
wheat, sugar beet, apple orchards, sunflower, maize, and vineyards. The number of
specimens is quite variable within the framework of crops.

In the Republic of Moldova, Neculiseanu (2003) found the species in four
agricultural crops: wheat, maize, soy bean, barley. Danila (2005) found it only in the
lucerne crops in the north of the Republic of Moldova.

Food regime. Zoophagous species.

Dynamics. In the year 1981, sugar beet crop, Letcani, 1981 (Iasi County), 15
km away north of the city of lasi, in the sugar beet material (Tab. 10). The species
was collected in May, June and July, most specimens were in June (Fig. 7).

World distribution. It is a west Palaearctic species.

56.98

26.25

16.75
—_—
2 3 4 5

Fig. 7 — The monthly percentage dynamics of the species Brachinus crepitans in the sugar beet crop,
Letcani, 1981 (Iasi County).

1
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Table 10

Monthly numerical and percentage dynamics of Brachinus
crepitans in the sugar beet crop, Letcani, 1981.

1 2 3 4 5
Name of species May June July | August | Sept.
Brachinus crepitans 47 102 30 - -
% 26.25 | 5698 | 16.75 - -
Brachinus psophia

Reproduction. 1t is a spring breading species.

Preference for moisture. It is a mezo-halophilous species.

Preference for habitat. The species can live in steppe, crops. According to our
collecting the species is more spread numerically in the wheat crops on chernozem
salinated in the county of Braila, the locality Lacul Sarat. For four seasons (1981-1984)
in that locality 323 individuals were collected , while in the same county, but in
locality Terasa, wheat, with black chernozem, only 8 individuals were collected for
three seasons (1982—1984) (Tab. 7).

Food regime. Parasitoid, mixo-zoophagous species.

Dynamics. The annual variation of specimens of Brachinus psophia in the
Lacul Sarat localilty, wheat crops, comparatively with the Terasa locality is shown
in tables 11 and 12.

World distribution. West-Palaearctic species.

Table 11
Annual numerical variation of individuals of Brachinus psophia
in the locality Lacul Sarat (Braila County) (wheat)
Locality Years of collecting
Lacul Sarat 1981 | 1982 | 1983 | 1984 | Total
Number of specimens 1 14 79 229 323
% 0.31 | 433 | 2446|7090 | 100
Table 12

The annual numerical variation of individuals of Brachinus
psophia in the locality Terasa (Braila County) (wheat)

Locality Years of collecting

Terasa 1981 | 1982 | 1983 | 1984 | Total
Number of specimens - 1 3 4 8
% - 12.50 | 37.50 | 50 100

Brachinus explodens
Reproduction. 1t is a spring-breading species.
Preference for moisture. It is a mezo-xerophilous species.
Preference for habitat The species can live in steppe, crops. Conformable to
our collecting, the species was collected in all investigated crops. There were collected
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157 specimens; of which 117 specimens were collected in three apple orchards, 80.69
% of total individuals (Tab. 8).

Food regime. Zoophagous species

World distribution. It is an East Mediteranean species.

DISCUSSIONS

Conformable to our data, contained in this ample and relevant synthesis
paper, Brachinus explodens was collected in all seven crops: wheat, sugar beet, apple
orchards, sun flover maize, potatoes, and vineyards.

Brachinus crepitans was collected in six crops, excepting potatoes.

Brachinus psophia was collected in six crops excepting apple orchards.

In Banat (1999-2002), Bica (2005) found Brachinus crepitans only in wheat
fields. No specimen was found in barley and maize fields.

In the Republic of Moldova, Neculiseanu (2003) collected this species in five
crops: wheat, soy bean, sunflower, peas and alfalfa, while Danila (2005) in only two
crops of three: lucerne, and vineyards. No individual was found in the wheat crop,
in 1996 and 1997.

The presence of these three species is very variable in the researched ecosystems,
due to concrete particular ecological features of crops:

Brachinus crepitans, six agricultural ecosystems: vineyards 75% (3 of 4 sites
investigated), apple orchards 50% (3 of 6 sites), sugar beet 50% (6 of 12 sites), wheat
45.45%, (present in 10 sites of 22); sunflower 44.44% (4 of 9 sites, Moldova); maize
2777% (5 of 18 sites).

No individual of this species was found in the potatoes crops, though the material
was collected in 38 localities from seven counties (Tulcea, Dolj, Brasov, Covasna, lasi,
Suceava, Botosani). As in case of the species of Calosoma auropunctatum (Varvara et
al., 2012), which was found in only one field with potatoes, the presence of a pesticide
or the smell of the leaves of potatoes could be the two suppositions which explain the
absence of this species in various and climatic favourable regions for potatoe crops.
(Tara Barsei and Northern Moldova).

In those seven agricultural crops, the percentage presence of the species and
dominance is variable according to the characteristics of investigated agricultural
ecosystems. The paper of the authors (Stan & Gadei, 2015) demonstrates that Brachinus
crepitans is the most distributed species in Romania, based on studied collections.

Brachinus psophia was found in six agricultural crops, in variable percentage:
wheat 27.27% (that is present in 6 sites of 22 investigated), sugar beet 16.66 % (2 of
12), maize 27.77 % (5 of 18), sunflower 55.55% (5 of 9), potatoes 7.89% (3 of 38), apple
orchards no individuals, vineyards 25% (1 of 4).

It is obvious the influence of a factor on the abundance, in 1984, on the
population of Brachinus psophia in the same crop, wheat (Tab. 7) on chernozem with
weak salinity (Braila, Lacul Sarat), and Braila Terasa, with chernozem soil (Tabs 11,
12). During four years of collecting on chernozem soil there were collected only 8
individuals in total, with a very small variation among years, while on chernozem
with weak salinity there were collected 323 individuals, in total, that is 40 times more
than on chernozem soil.

On chernozem with weakly salinity, the variation of total material collected
among years was very great, in 1982, it was 14 times more compared to 1981, in
1983, 23 times more than in 1982, and in 1984, only four times more than in 1983.
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I think that weak salinity of the soil and food regime of the species (parasitoid and
mixo-zoophagous) could be the interpretation of these differences.

Brachinus explodens: wheat 13.63% (3 of 22 localities), maize 16.66% (3 of
18 localities), sugar beet 8.33 % (1 of 12), sunflower 22.22% (2 of 9), potatoes 5.26%,
(2 of 38), apple orchards 50% (3 of 6), vineyards 25 % (1 of 4).

All those three species are spring breading species.

Conclusions

On the basis of the analysis of 5,702 samples taken from seven crops during
a period of 19 years, (favourable seasons) from 1977 to 2010, we conclude:

Brachinus crepitans is present in vineyards in proportion of 75 %, of the
researched sites, wheat 54.54%, apple orchards 50%, sugar beet 50%, sunflower
36.35 %, maize 33.33 %.

It was recorded in all positions of classes of dominance, in wheat, as subrecedent,
recedent and dominant; in maize as subrecedent, subdominant; sunflower, subrecedent
and eudominant; in vineyards, as subrecedent; in apple orchards, as subdominant,
dominant and eudominant) (Tab. 5, fig. 4).

Brachinus psophia is present in sunflower 45%, wheat 36 %, maize 27 %,
vineyards 25 %, sugar beet 16%, potatoes 7% from one individual (wheat, maize,
sunflower, potatoes) to 229 individuals (wheat) and dominance from 0.09 % (sunflower,
Broscauti 1999—Moldova) to 70.89 % (Lacul Sarat, 1984).

Brachinus psophia was recorded in wheat crop, as recedent and subdominant,
in maize, as, subdominant; in sunflower, as dominant, eudominant (in wheat with
saline chernozem) (Tab. 7).

Brachinus explodens is present in apple orchards 50%, sunflower 27%,
vineyards 25%, wheat 18%, maize 16%, sugar beet 8%, potatoes 5%.It was recorded
as subrecedent in all seven crops, and as subdominant in wheat crop.

ACKNOWLEDGEMENTS

It is a moral duty to thank to persons who have contributed to improve the manuscript, to Dr.
Jan Muilwijk (Netherlands) for the review, comments of improvement, to Dr. Paul Gadei (Romania)
for the review and kindness, to Dr. Florin Prunar, to Mrs. Dr. Stan Melania for her kindness, attention,
effort and the supervision for the paper to take its present form; to those who edited the content of
the paper and to the person who read the English translation; to lorgu Family, Doctors in Biology, for
their polite and academic behavior, to the leadership of the Grigore Antipa Museum who facilitated
my participation to the Congress in 2015.

REFERENCES

ANDRIESCU, I, M. VARVARA, I. MOGLAN (1983) The dynamics of carabids (Coleoptera, Carabidae)
in the maize experimental crop (Zea mais L.) treated with insecticids. Verhandlungen 10
SIEEC, Budapest, 143—145.

APOSTOL, E. (2010) Aspecte ale cunoasterii structurii taxonomice si dinamicii nevertebratelor epigee
din ecosistemul culturii de floarea soarelui, Broscauti, judetul Suceava, Lucrare de licenta,
Facultatea de Biologie, lasi. B.Sc. Thesis unpublished, 99 pp. (in Romanian)

APOSTOL (CERCEL), E. (2012) Observatii asupra structurii si dinamicii coleopterelor epigee (Insecta,
Coleoptera) din ecosistemul agricol, cultura de floarea soarelui din localitatea Broscauti,
Judetul Botosani si valorificarea instructiv-educativa a rezultatelor cercetarii. Lucrare Gradul I,

_Facultatea de Biologie, Iasi. First degree Work in education unpublished, 105 pp. (in Romanian)

BANITA, E., D. COJOCARU, M. VOICU, B. KISS, M. CANTOREANU, E. LUCA, M. PAULIAN,
M. AFTENE (1994) Cercetari privind structura faunei daunatoare si utile in culturile de grau
din Oltenia. Analele Institutului de Cercetari pentru Cereale si Plante Tehnice Fundulea,
Bucuresti: 169-182. (in Romanian)



176 Mircea VARVARA

BICA, V. (2005) Cercetiri asupra carabidelor din culturile de cereale cultivate in Campia de Vest. Tezi
de doctorat. Universitatea de Stiinte Agricole si Medicind Veterinara a Banatului. Timisoara.
(Forma electronicd). PhD Thesis unpubhshed 250 pp. (in Romanian)

BOBIRNAC, B., M. IONESCU, I. MATEI (1981) Aspectes de la dynamique de I’entomofaune terrestre
dans les cultures de betteraves, de ble et de mais du sud de L’Oltenie. Analele Universitatii
din Craiova. 12 (22): 131-145. (1n French)

CARLAN, V., M. VARVARA (1998-1999) The fauna of carabidae from two agricultural crops of
Moldavia. Analele stiintifice ale Universitatii “Alexandru Ioan Cuza” din Iasi, 45: 83-92.

COMSA, R. (1992) Observa;ii asupra nevertebratelor epigee din cultura de sfecla, Roman, 1992, si
aspecte ale valorificarii didactice. Lucrare, Gradul I in invatamant, Facultatea de Biologie,
lasi. [First grade in education, unpubllshed] 61 pp. (in Romanlan)

DANILA, A. (2005) Structura cenozelor de Carabidae (Insecta, Coleoptera) din culturile de grau,
lucerna si vita de vie din Republica Moldova. Muzeul Olteniei Craiova. Oltenia. Studii si
Comunicari. Stiin;ele Naturii, 21: 103—106. (in Romanian)

FREUDE, H., K. W.HARDE, A. LOHSE (1976) Die Kifer Mitteleuropas. Band 2. Adephaga, Goecke
and Evers Krefeld, p 384. (in German)

GALUSCA, S. (2000) Aspecte ale structurii si dinamicii Artropodelor epigee din cultura de sfecla
de zahar Trusesti, Judetul Botosani (2000) Lucrare de licenta, Facultatea de Biologie, lasi.
B.Sc. Thesw unpubllshed 107 pp. (in Romanian)

GADEL P., I. E., POPESCU (2012) Ghidul coleopterelor din Roménia, 1. Editura PIM, Iasi, 533 pp.
(1n Romanlan)

HERGHELEGIU, S. (2000) Observatii si cercetari comparative asupra unor aspecte ale faunei de
nevertebrate epigee din ecosistemele culturilor de cartofi si grau, judetul Botosani. Lucrare
de licenta, Facultatea de Biologie, lasi.B.Sc.Thesis unpublished, 60 pp. (in Romanian)

ISTVAN, M. jr. (2003-2004) List of the literature published on the Romanian Carabidae (Coleoptera:
Carabidae). Entomologica Romanica. 8-9: 61-74.

KISS, B. (1970) Raionarea zoogeografica a Romaniei pe baza faunei de Orthoptere. Studia Universitatis
Babes-Bolyai. Biologia, Cluj-Napoca, 1: 113—125. (in Romanian)

MALSCHI, D. (2000) Investigatii asupra importantei entomofagilor pradatori in agroecosistemele
cerealiere din Transilvania. Simpozionul International: Dezvoltare rurala si agricultura
ecologica, iulie 2000, Cluj-Napoca. Bio Terra. Societatea Bioagricultorilor din Romania:
11-14. (in Romanian)

MARCU, C. (2001) Structura taxonomica si dinamica artropodelor epigee din cultura de porumb,
Cherchejeni, Judetul Botosani. Lucrare de licentd, Facultatea de Biologie, lasi. B.Sc.Thesis
unpublished, 92 pp. (in Romanian)

NECULISEANU, Z. (2003) Carabidele (Coleoptera, Carabidae) din zona de interferenta biogeografica
(Taxonomie, Diversitate, Zoogeografie, Biologie) si importanta lor practica. Teza de Doctor
habilitat, Institutul de Zoologie, Chisinau. unpublished PhD thesis, 260 pp. (in Romanian)

POPESCU, I. E., S. ZAMFIRESCU (2004) Synecological Analysis of a Wheat Field Ground Beetles
Community from Letea (Bacau District). Analele Stiintifice ale Universitatii “Al. 1. Cuza”
lasi, seria Biologie Animala, 50: 173-183.

PROCA, C. (1984) Cercetari si observatii asupra unor artropode daunatoare si folositoare in culturile de
grau, sfecla de zahar si lucernd din localitatea Cabesti, judetul Bacau, 1983. Lucrare gradul I,
Facultatea de Biologie, lasi.First grade Work in education unpublished, 150 pp. (in Romanian)

STAN, M., P. GIDEI (2015) On the species of Brachinini (Coleoptera: Carabidae: Brachininae:
Brachinini) in Romanian museum collections. Travaux du Muséum National d’Histoire
Naturelle «Grigore Antipay, 57 (2): 95-110.

STENTEL, M. (1997) Particularitatile structurii si dinamicii artropodelor epigee din culturile de cartofi
Secuieni-Roman, Judetul Neamt. Lucrare de licentd, Facultatea de Biologie, lasi. B.Sc. Thesis
unpublished, 81 pp. (in Romanian)

TURCULET, A., M. VARVARA (2006) Diversity and some ecological aspects of the species of
Carabidae (Coleoptera, Carabidae) in the clover crop ecosystem from the north of Moldavia
(Suceava and Botosani Counties). Studii si Cercetari. Biologie. Universitatea Bacau, 257-267.

VARVARA, M. (2005) The taxonomic and ecological spectra of Carabids (Coleoptera, Carabidae) in
three agroecosystems from Moldavia. Lucrarile Simpozionului” Entomofagii si rolul lor in
pastrarea echilibrului natural Universitatea “Alexandru loan Cuza”, lasi, 131-146.

VARVARA, M. (2008) The diversity and main ecological requirements of the epigeic species of
Carabidae (Coleoptera, Carabidae) in the ecosystem crop of sugar beet from Moldavia,
1981-2001. Lucrarile Simpozionului Entomofagii si rolul lor in pastrarea echilibrului natural.
Universitatea “Alexandru loan Cuza”, lasi: 175-192.



Distribution, Abundance and Dominance of Three Brachinus Species 177

VARVARA, M., I. ANDRIESCU (1986) Die Konstanz und Abundanz der Carabidae in der
Zuckerrubenkultur der Moldau (Osten Rumaniens). Analele stiintifice ale Universitatii
“Alexandru loan Cuza” din lasi, 32, s.II, Biologie: 109—-113. (in German)

VARVARA, M., I. ANDRIESCU (2003) The coenosis of Carabidae (Coleoptera, Carabidae) in the
apple orchard ecosystem from the lasi County. Analele Stiintifice ale Universitatii “Alexandru
Ioan Cuza”, lasi, Biologie animala, 49: 31-39.

VARVARA, M., E. APOSTOL (2008) Diversity and the main ecological requirements of the epigeic
species of Carabidae (Coleoptera, Carabidae) in the sun flower ecosystem Broscauti (Botosani
County). Analele Stiintifice ale Universitatii “Alexandru Ioan Cuza”, lasi, Biologie animala,
54: 81-89.

VARVARA, M., V. BRUDEA (1983) Observations on the structure of the carabid coenosis in the
clover crop in Moldavia. Lucrarile celei de a III-a Conferinte de Entomologie, Iasi, 20-22
mai, 1983: 645-653.

VARVARA, M., V. BRUDEA (1999) The fauna of Carabidae (Coleoptera, Carabidae) in the maize
crops from Moldavia. Universitatea Bacau. Studii si Cercetari, Biologie, 4: 79-84.
VARVARA, M., F. BULIMAR (2003) Long-term faunistical and ecological research of carabid
communities (Coleoptera, Carabidae) in the winter wheat crops from eastern Romania.
Complexul Muzeal de Stiintele Naturii “Ilon Borcea”, Bacau. Studii si Comunicéari, 2000-2003:

143-150.

VARVARA, M., V. CARLAN (1990) Observation on the dynamics of the main species of Carabidae
in the sugar beet crop from Moldavia. Analele stiintifice ale Universitatii “Alexandru loan
Cuza” din lasi, 36, s.11, Biologie: 69—74.

VARVARA, M., S. GALUSCA (2007) Diversity and ecological aspects of the species of Carabidae
(Coleoptera Carabldae) in the sugar beet crop ecosystem from the locality of Trusesti (Botosani
County). Muzeul Olteniei Craiova. Oltenia. Studii si Comunicari. Stiintele Naturii, 23: 125-133.

VARVARA, M., I. MOGLAN (1993) Contributions to the study of the epigeic Coleoptera in three
biocoenoses of the Danube Delta. Bulletin of the Academy of Agricultural and Forestry
Science: 85—89.

VARVARA, M., S. ZAMFIRESCU (2008) Composition and the structure of the ecological requirements
of the species of Carabidae (Coleoptera, Carabidae) in the maize crop ecosystem from Moldavia,
1984-2000. Muzeul Olteniei Craiova. Oltenia. Studii si Comunicari. Stiintele Naturii, 24: 97-108.

VARVARA, M., I. ANDRIESCU, I. MOGLAN (1981) Unele rezultate ale compozitiei si structurii
mezofaunei din campuri experimentale de porumb. Institutul de Invatamant Superior,
Constanta, Lucrari stiintifice, 39—44. (in Romanian)

VARVARA, M., [. ANDRIESCU, I. MOGLAN (1985) Structura cenozei de Caraboidea (Coleoptera)
din culturile experimentale de porumb, tratate cu insecticide, pe sol cernoziom de la Braila.
Analele stiintifice ale Universitatii “Alexandru loan Cuza” din lasi, 31: s.I1, Biologie: 31-33.
(in Romanian)

VARVARA M., I. ANDRIESCU, I. PETCU (1981) Aspects of the fauna of Carabidae in sugar beet
crop Dobridor, Dolj County. Analele Stiintifice ale Universitatii “Alexandru Ioan Cuza”, Iasi,
Biologie, 27: 75-80.

VARVARA, M., C. CHIMISLIU, S. ZBYSEK (2012) Distribution and abundance of Calosoma
auropunctatum Herbst 1784 (Coleoptera: Carabidae) in some agricultural crops in Romania,
1977-2010. Muzeul Olteniei Craiova. Oltenia. Studii si Comunicari. Stiintele Naturii, 28: 79-90.

VARVARA, M., V. CIOCHIA, D. A. DONESCU (1993) Carabidae (Coleoptera, Carabidae) in the
cichory crop, Brasov. Analele Stiintifice ale Universitatii “Alexandru loan Cuza”, lasi, Biologie
animala, 38-39: 25-32. 5

VARVARA, M., D. DONESCU, AL. DASCALU (1999) Coenological observations on the populations
of Carabidae (Insecta, Coleoptera, Carabidae) from some potato crops in Moldavia (Romania).
Analele Stiintifice ale Universitatii, “Alexandru Ioan Cuza”, lasi, Biologie animala, Vol.
44-45: 105-116.

VARVARA, M., D. DONESCU, V. VARVARA (1990) Contributions to the knowledge of carabid
beetles in potato crops in the Barsei Country. Lucrarile Simpozionului “Entomofagii si rolul
lor in pastrarea echilibrului natural”, Universitatea “Alexandru Ioan Cuza”, lasi: 95— 101.

VARVARA, M., C. PISICA, V. CARLAN (1991) Contributions to the knowledge of carabld communities
in wheat crops of Moldavia. Proceedings of the 4" ECE-XIII SIEEC. Godolo: 818-823.

VARVARA, M., C. PISICA, G. B. MARIN (1993) Contributions to the knowledge of the structure of
epigeic mvertebrate fauna in the Osoi Area, lasi County. Analele Stiintifice ale Universitatii
“Alexandru loan Cuza”, lasi, Biologie animalé, 38-39: 25-32.



VARVARA, M., C. PISICA, N. TUDOR (1984) Cercetiri comparative asupra structurii cenozei de
Caraboidea de pe sol cernoziom salinizat si cernoziom carbonatat din preajma Brailei. Muzeul
de Istorie Naturala lasi. Volum festiv 150 de ani de la infiintarea Muzeului: 257-265.

VARVARA, M., P. SOWIG, D. DONESCU (2001) Variation of diversity of Carabidae (Coleoptera,
Carabidae) in some potato crops from Romania. Analele Stiintifice ale Universitatii “Alexandru
Ioan Cuza”, Iasi, Biologie animala, 47: 53—-63.

VARVARA, M., M. TALMACIU, TH. GEORGESCU (1995) Structura speciilor de Carabidae (Coleoptera,
Carabidae) in céateva culturi viticole din Moldova. Cercetari Agronomice in Moldova. An
XXVIII, Vol. 3—4 (104): 159—165. (in Romanian)



