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Carabid population in a crop rotation system in northern ltaly 

Abstract - A four year research (1989-92) has been carried out in northern 
Italy in fields in which crop rotation is applied (tornato, winter wheat and al-
falfa), to assess the influence of different crops on the composition of ground 
beetle population. A clear influence ofthe crop has been observed. In tornato 
fields 69,2% ofinsects caught were Steropus melas, followed by Pseudophonus 
rufipes (12,8%). In cerea! field the most abundant species have been Poecilus 
cupreus (49,2%), S. melas (13,3%) and Anchomenus dorsalis (6,3%). Alfalfa 
showed a more balanced dominance figure, with Harpalus distinguendus 
(30,7%), S. melas (19.8%), Brachinus sclopeta (19,8%) and P. rufipes 
(12,4%). In cerea! fields zoophagous (80,5%) and spring breeder (75%) spe-
cies were markedly prevailing, as much as zoophagous (83,9%) autumn bree-
der (87,5%) in tornato; in alfalfa, less than half (47,2%) of the species are 
zoophagous and spring breeders were 64,9%. 

Riassunto - Popolamenti di carabidi in campi sottoposti a rotazione in Italia set-
tentrionale. 
Una ricerca quadriennale (1989-92) è stata condotta in Italia settentrionale in 
campi sottoposti a rotazione delle colture (pomodoro, cereali e medica), per 
determinare l'effetto della coltura sulla composizione dei popolamenti di Co-
leotteri Carabidi. È emersa una marcata influenza della coltura: infatti nei 
campi di pomodoro 69,2% degli insetti catturati erano Steropus melas, segui-
to da Pseudophonus rufipes (12,8%). Nei campi di cereali le specie più abbon-
danti erano Poecilus cupreus (49,2%), S. melas (13,3%) e Anchomenus dorsa-
lis (6,3%). Nella medica è stata osservata una distribuzione quantitativa delle 
specie più equilibrata, con Harpalus distinguendus (30,7%), S. melas (19.8%), 
Brachinus sclopeta (19,8%) and P. rufipes (12,4%). Nei campi a cereali erano 
nettamente prevalenti le specie zoofaghe (80,5%) e quelle a riproduzione pri-
maverile (75%), così come nei campi a pomodoro gli zoofagi (83,9%) e i ri-
produttori autunnali (87,5%); nella medica, invece, meno della metà (47,2%) 
delle specie era zoofaga e i riproduttori primaverili erano il 64,9%. 
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Ground beetles (Coleoptera Carabidae) are an outstanding component of the 
soil fauna in almost every ecosystem in temperate climates. Many authors say that 
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they may be important pest contro! agents, as they are particularly known as pre-
dators. On the other side, some species are mainly phytophagous (Johnson & Ca-
meron, 1969; Domenichini, 1973). A considerable number of species exhibits an in-
termediate behaviour, feeding on animal as well as vegeta! matter, according to fi-
siologica! condition, the period ofthe year, the abundance offood and other factors 
(Hengeveld, 1980). Anyway, the importance of carabid beetles in ecosystems is 
without any doubt fundamental. This convinction led to intensive studies on cara-
bid populations in different environments. Agricultural systems have not been stu-
died as thoroughly as natural environments, even if since last decades research ha ve 
been carried out, especially in North America (Rivard, 1966; Dritschilo & Wanner, 
1980; House & All, 1981; Lester & Morril, 1989) and Central-Northern Europe 
(Pietraszko & De Clercq, 1981; Desender & Alderweireldt, 1990); in Italy data 
on Carabidae in relati on to agriculture are almost lacking, the few works being par-
ticularly on orchards and vineyards (Ghini, 1979; Daccordi & Zanetti, 1987; Mo-
linari et al., 1989; Sciaky & Trematerra, 1991; Zandigiacomo et al., 1986/87). 

A research has been carried out in northern Italy in fields in which crop rota-
tion is applied, to assess the influence of different crops on the composition of 
ground beetle population. 

MATERIAL AND METHODS 

Research has been carried out from 1989 until 1992 in three farms in the Po 
valley, in the province of Piacenza, few kilometres far from one another. 

Two farms - Razza (PC0003) and Zanetti (PC0012) - located at Querceto di 
Podenzano, practice the following crop rotation: alfalfa-tomato-winter cereal. 
The third, Tadini (PC0002), is an experimental farm located at Gariga di Poden-
zano, in which different trials are carried out and crop rotation is much more 
variable. During the present work, 10 fields, with loam to clay soil have been 
monitored; some of them were used in different years, for a tota! of 20 plot/crop 
combinations: 6 for tornato, 9 for winter cereals (8 wheat and 1 barley), 5 for al-
falfa. The crops cultivated in each field in the different years are shown in table n. 
1, as well as treatments applied during research period. 

Pitfall traps have been placed in the fields: the traps were made from plastic 
cups of 10 cm diametre, filled to 1/3 with vinegar containing 4% formaldehyde 
and covered with a pantile (Greenslade, 1964; Skuhravy, 1970; Brandmayr, 1980). 

In March 1989, 2 traps were placed in each field and visited every two weeks 
from April till October, monthly during winter (November-March). In 1990-1992 
three traps were placed in each field. During tilling or hay-harvest the traps were 
removed (table 1). 

The identification of carabids has been made according to different authors 
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Table I - Plots and relative crops monitored in the different years.Number of traps, days of 
exposure and treatments applied are shown ( tr = trijluralin; !in= linuron; ox = oxytril; met = 

metribuzin; cy = cymoxonil; man= mancozeb; ben= benfuracarb). 

farm plot year traps days herbicides fungicides so il crop insecticides 

Tadini 2A 1989 2 107 wheat 1 (tr + !in) no no 
2A 1990 3 91 tornato 2 (rnet) 1 cupric + 2 (cy+rnan) 1 (ben) 
2A 1991 3 90 wheat 1 (ox) no no 
2A 1992 3 99 tornato 2 (rnet) 2 cupric + 2 (cy+rnan) 1 (ben) 
2B 1991 3 106 tornato 2 (rnet) 1 cupric + 2 (cy+rnan) 1 (ben) 
2C 1989 2 114 al fai fa no no no 
2E 1992 3 126 wheat no no no 
2F 1992 3 126 wheat 1 (ox) no no 

Razza 3A 1989 2 73 alfalfa no no no 
3A 1990 3 119 alfalfa no no no 
3A 1991 3 183 tornato 2 (rnet) I cupric + 2 (cy+rnan) 1 (ben) 
3A 1992 3 121 wheat no no no 
3B 1989 2 102 barley no no no 
3B 1990 3 139 wheat no no no 
3B 1991 3 181 alfalfa no no no 
3B 1992 3 144 alfalfa no no no 
3C 1990 3 99 tornato 2 (met) 2 cupric + 2 (cy+man) 1 (ben) 
3C 1991 3 108 wheat no no no 

Zanetti 12A 1992 3 64 wheat 1 (tr + !in) no no 
12B 1992 3 99 tornato 2 (met) 2 cupric + 2 (cy+man) 1 (ben) 

(Porta, 1923, 1934, 1949; Jeannel, 1941-42; Magistretti, 1965; Lindroth, 1974; Ca-
sale et al., 1982) with the aid of a specialist for some uncertain specimen. Nomen-
clature suggested by the checklist of Vigna Taglianti (1993) has been used. 

Data have been expressed in terms of activity density after Brandmayr & Bru-
nello Zanitti (1982), referring catches per trap to a standard period of 10 days. 

The dominance figures have been drawn in each situation plot/crop. 
The affinity of carabid communities associated with different crop plants was 

compared with Sorensen quotient of similarity (Sorensen, 1948) and Renkonen 
number (Renkonen, 1938). 

RESULTS AND DISCUSSION 

During the 4 year study 23392 adult Carabids were caught in pitfall traps; 22 
species have been identified (tables 2 and 3), of which 10 were common in the 



Table 2 - 1989-92. Activity density of different species of ground beetles caught by pitfall traps in different plots. ( PC0002 = Tadini; 
PC00012= Zanetti). 

year 1989 1990 1991 1992 1991 1989 1990 1991 1992 1992 

plot (PC) 2A 2A 2A 2A 2B 2C 2E 2F 12A 12B 

crop wheat tornato wheat tornato tornato alfa Ifa wheat wheat wheat tornato 

Agonum mulleri. Herbst. 0.05 
Amara sp. 3.62 0.04 0.26 1.33 0.05 
Metallina properans (Steph.) 0.26 0.61 0.5 0.05 
Brachinus crepitans (L.) 0.05 1.06 O.Il 
Brachinus explodens (Duft.) 0.03 
Brachinus sclopeta (Fabr.) 0.14 0.03 2.67 0.44 0.96 0.21 0.16 
Calathus fuscipes (Goeze) 0.19 0.53 0.22 0.17 0.09 0.39 0.5 0.43 
Campalita auropunctata (Herbst) O.I 0.03 0.08 0.1 
Dinodes decipiens (Duft.) 
Carabus violaceus L. 0.05 0.03 
Gynandromorphus etruscus (Quensel) 0.03 
Harpalus affinis (Schrank) 0.04 0.03 
Harpalus dimidiatus (Rossi) 0.06 
Harpalus distinguendus (Duft.) 2.3 0.18 1.11 0.1 0.03 3.84 1.19 1.06 0.16 0.1 
Pseuodophonus griseus (Panz.) 0.03 
Harpalus pygmaeus Dej. 0.19 
Pseudophonus rufipes (Deg.) 0.27 16.85 0.11 5.52 6.95 0.74 3.74 0.34 
Harpalus sp. 0.14 0.12 0.04 0.07 0.09 0.82 0.03 0.03 0.03 
Anchomenus dorsalis (Pont.) 1.9 0.04 2.52 0.07 0.28 0.62 0.37 0.93 0.1 0.07 
Poecilus cupreus (L.) 27.49 10.43 11.74 4.04 2.55 0.91 32.3 15.03 2.81 0.07 
Platysma macrum (Marsh.) 2.5 0.24 0.35 0.61 0.43 0.03 
Steropus melas italicus (Dej.) 1.08 105.14 1.89 11.99 37.92 5.92 10.16 8.97 0.21 0.91 
Platysma melanarium (Ill.) 11.21 1.26 0.3 0.13 2.57 1.69 0.42 0.07 
Trechus quadristriatus (Schrank) 0.58 0.5 0.08 

tota! 37.18 147.14 22.27 22.6 48.86 14.84 51.12 33.75 3.85 1.62 
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Table 3 - 1989-92. Activity density of different species of ground beetles caught by pitfall traps in different plots. ( PC0003 = Razza) 

year 1989 1990 1991 1992 1989 1990 1991 1992 1990 1991 

plot PC003A PC003A PC003A PC003A PC003B PC003B PC003B PC003B PC003C PC003C 

crop alfalfa alfalfa tornato wheat barley wheat alfalfa alfalfa tornato wheat 

Agonum mulleri. Herbst. 0.03 
Amara sp. 1.99 0.41 0.2 0.15 0.49 
Metallina properans (Steph.) 0.03 
Brachinus crepitans (L.) 0.14 0.08 0.02 0.05 0.15 0.12 0.13 0.06 
Brachinus explodens (Duft.) 0.1 
Brachinus sclopeta (Fabr.) 9.86 1.08 0.16 0.03 0.46 5.08 6.81 2.36 
Calathus fuscipes (Goeze) 0.14 0.67 0.33 0.36 0.83 0.07 2.08 0.12 0.02 
Campalita auropunctata (Herbst) 
Di71odes decipiens (Duft.) 0.05 
Carabus violaceus L. 
Gynandromorphus etruscus (Quensel) 
Harpalus affinis (Schrank) 0.03 0.03 
Harpalus dimidiatus (Rossi) 
Harpalus distinguendus (Duft.) 14.52 10.95 0.98 0.05 0.14 5.21 2.45 0.25 0.31 
Pseuodophonus griseus (Panz.) 
H<!J:palus pygmaeus Dej. 0.04 
Pseudophonus rufipes (Deg.) 0.14 3.42 1.42 0.08 3.09 7.66 0.69 1.6 0.2 
Harpalus sp. 0.65 0.03 0.05 0.22 0.18 0.03 
Anchomenus dorsalis (Pont.) 1.78 0.49 0.05 0.74 2.13 0.28 0.3 0.23 4.12 
Po'~cilus cupreus (L.) 0.41 0.2 1.32 2.11 5.78 0.09 0.05 0.74 2.04 
Platysma macrum (Marsh.) 0.62 0.38 0.1 0.14 2.06 0.21 1.53 0.06 
Steropus melas italicus (Dej.) 0.27 4.41 9.11 0.77 0.25 3.67 12.5 0.74 11.01 0.22 
Platysma melanarium (Ill.) 0.03 0.02 0.02 0.12 0.09 
Trechus quadristriatus (Schrank) 

tota! 29.25 22.42 13.07 2.75 4.63 15.62 35.5 12.04 15.5 9.49 
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Table 4 - Overall dominance of the species found during the research. 

Species % Dominance 

Steropus melas italicus (Dej.) 38,42% Eudominant 
Poecilus cupreus (L.) 22,04% Eudominant 
Pseudophonus rufipes (Deg.) 10,05% Eudominant 
Harpalus distinguendus (Duft.) 7,24% Dominant 
Brachinus sclopeta (Fabr.) 5,39% Dominant 
Platysma melanarium (Ili.) 4,38% Subdominant 
Anchomenus dorsalis (Pont.) 2,84% Subdominant 
Amara sp. 2,37% Subdominant 
Platysma macrum (Marsh.) 2,07% Subdominant 
Calathus fuscipes ( Goeze) 1,15% Recedent 
Trechus quadristriatus (Schrank) 0,86% Subrecedent 
Metallina properans (Steph.) 0,74% Subrecedent 
Brachinus crepitans (L.) 0,69% Subrecedent 
Harpalus sp. 0,54% Subrecedent 
Harpalus pygmaeus Dej. 0,32% Subrecedent 
Campalita auropunctata (Herbst) 0,24% Subrecedent 
Brachinus explodens (Duft.) 0,18% Subrecedent 
Agonum mulleri Herbst. 0,11% Subrecedent 
Harpalus affinis (Schrank) 0,09% Subrecedent 
Harpalus dimidiatus (Rossi) 0,08% Subrecedent 
Dinodes. decipiens (Duf.) 0,07% Subrecedent 
Carabus violaceus L. 0,06% Subrecedent 
Gynandromorphus etruscus (Quensel) 0,04% Subrecedent 
Pseudophonus griseus (Panz.) 0,04% Subrecedent 

Tota! 100,00% 

three farms and 7 were found only in 2 of them. The level of catches, indepen-
dently of crop, was different among the plots: the lowest in the plot PC0012A 
in 1992 (DAat = 1,62) and the highest in PC0002A, in 1990 (DAat = 147.14). 

In the 6 tornato plots 47,6% of total catches have been recorded, the other 
captures have been equally shared out between the 9 cereal and 5 alfalfa plots. 

The low number of traps placed in each plot could have lessened the probabil-
ity of catching occasiona! species, but the long period of exposure allows to draw 
a reliable figure of dominant species. 

In the complex of the area investigated, only 5 dominantspecies were found: 
Steropus melas italicus Dej., Poecilus cupreus (L.), Pseudophonus rufipes Mull., 
Harpalus distinguendus Duft., Brachinus sclopeta Fabr. and they represent 
83, 1 % of total catches (table 5), while Platysma melanarium L., Anchomenus dor-
salis Pont., Platysma macrum Marsh. and Amara sp. were in some location domi-
nant or subdominant. 

There is a fundamental resemblance and some differences of our data with the 
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Table 5 - Dominance of carabid species in cereals (winter wheat and barley), tornato and 
alfalfa. 

cereals tornato alfalfa 

Steropus melas italicus (Dej.) A.B. z 13,32% 69,15% 19,80% 
Poecilus cupreus (L.) S.B. z 49,23% 8,40% 1,38% 
Pseudophonus rufipes (Deg.) A.B. p/z 5,18% 12,83% 12,37% 
Harpalus distinguendus (Duft.) S.B. p 3,48% 0,64% 30,71 % 
Brachinus sclopeta (Fabr.) S.B. z 3,79% 0,49% 19,76% 
Platysma melanarium (Ili.) A.B. z 4,44% 4,65% 0,12% 
Anchomenus dorsalis (Pont.) S.B. z 6,29% 0,33% 2,88% 
Amara sp. S.B. p/z 4,55% 1,98% 4,00% 
Platysma macrum (Marsh.) - p 1,18% 0,09% 3,63% 
Calathus fuscipes (Goeze) A.B. z 1,64% 0,54% 7,82% 
Trechus quadristriatus (Schrank) - p/z 1,70% 0,45% 1,69% 
Metallina properans (Steph.) S.B. p/z 1,28% 0?00% 0,00% 
Brachinus crepitans (L.) S.B. z U4% 0,05% 0,42% 
Harpalus sp. S.B. p/z 0,22%··. 0,00% 0,00% 
Harpalus pygmaeus Dej. S.B. p/z .0,84% 0,00% 0,17% 
Campalita auropunctata (Herbst) A.B. z ò,31% 0,24% 0,00% 
Brachinus explodens (Duft.) S.B. p 0;29% 0;08% 0,12% 
Agonum mulleri Herbst. S.B. p/z- 1-. 0,22% 0,00% 0,12% 
Harpalus affinis (Schrank) S.B. z . 0,13% 0,00% 0,00% 
Harpalus dimidiatus (Rossi) S.B. p/z . 0,26% 0,00.% 0,00% 
Dinodes decipiens (Duf.) S.B. p/z 0,22% 0,00% 0,00% 
Carabus violaceus L. A.B. z 0,18% 0,00% 0,00% 
Gynandromorphus etruscus (Quensel) S.B. p/z 0;13% 0,00% 0,00% 
Pseudophonus griseus (Panz.) A.B. p 0,00% 0,07% 0,00% 

100,00% 100,00% 100,00% 

n % % % 

S.B. = spring breeders 18 75;12% 12,52% 64,88% 
A.B. = autumn breeders 6 24,88% 87,48% 35,12% 

n % % % 

z = _zoophages 10 80,46% 83,85% 47,19% 
p/z = mixed diet . 10 14,60% 15,26% 18,35% 
p = phytophages 4 4,94% 0,89% 34,46% 

list of Carabidae ofagricultural regions of Europe in Thiele (1977), the most car-
achteristicfeature being the important presence of Steropus melas var. italicus, al-
most substituting for Platysma melanarium. 

Table 5 shows.the species present and their abundance inthe different crops. 
In tornato plots the prevailing species is S. melas (near 70% oftotal catches), 



170 Bollettino di Zoologia agraria e di Bachicoltura, Ser. II, 27 (2), 1995 

followed by P. rufipes (12,8%) and P. cupreus (8,4%); other 12 species represent 
only 10%. The specimens collected in tornato fields are almost half of total 
catches, and 90% of them are due to 3 species. This leads to an obvious preva-
lence of autumn breeders. As to the feeding habit, less than 1 % is phytophagous. 

In cereal fields P. cupreus (49,2%), S. melas (13,3%), A. dorsale (6,3%) and P. 
rufipes (5,2%) have been the dominant species. 3/4 ofthe insects caught are spring 
breeders and more than 80% has a zoophagous diet. 

In alfalfa a more balanced presence of dominant species can be observed: H. 
distinguendus makes up 30,7% of catches, followed by S. melas (19,8%), B. sclo-
peta (19,8%), P. rufipes (12,4%); The ratio spring breeders/autumn breeders is 3/ 
2. Also in the feeding habit all the categories are well represented, 34,5% being 
phytophagous, 47% zoophagous and 18 % with a mixed diet. 

Sorensen quotient of similarity (table 6) is always high for all the combina-
tions plot/crop tested, ranging from 68,84 between cereals to 80,51 between alfal-
fa plots. No appreciable difference can be seen in species composition. The R 
number of Renkonen, based on the relative abundance shows more variability. 
The higher values, that indicate high affinity of dominant species, are found 
out comparing plots with the same crop (59,41 between cereal, 52,27 alfalfa 
and 80,25 tornato fields); between different crops R number is significantly lower 
(23,56 cereal-alfalfa, 30, 11 cereal-tomato, 34,27 alfalfa-tomato ). 

Table 6 - Average values of Sékensen and Renkonen indexesfor differentfields and different 
crops. 

Sorensen quotient Renkonen number R 
of similarity QS 

avg s.d. s.e. avg s.d. s.e. 

CEREALS-CEREALS 68,84 10,59 1,74 59,41 14,40 2,40 
CEREALS-ALFALFA 72,10 11,21 1,69 23,56 11,36 1,75 
CEREALS - TOMATO 70,03 11,05 1,50 30,11 17,65 2,45 
ALF ALFA - ALFALFA 80,51 9,02 3,01 52,27 10,53 3,33 
ALFALFA -TOMATO 73,71 10,47 1,91 34,27 20,26 3,70 
TOMATO - TOMATO 80,13 9,40 2,43 80,25 7,51 1,94 

S. melas was the most frequently found species (38,42%), but 2/3 of its 
catches were in tornato fields (78,28%). It is a zoophagous autumn breeder and 
shows a peak of activity in mid and late summer. P. cupreus, (22,04%) is zoopha-
gous too, but is a spring breeder. This species has been found especially in cereal 
fields (75,83%), and in tornato (22,12%). 

The third species (10, 05%) is an autumn breeder with a mixed diet, P. rufipes, 
and is reported as a synantropic species (Sciaky and Trematerra, 1991); its catches 
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were high in tornato (56,74%) but significative also in alfalfa (31,02%) and cer-
eals (12,25%). 

H. distinguendus was found numerous in alfalfa (86,51 %), in some number in 
cereals (10,30%) and very rarely in tornato (3,2%). It is a phytophagous spring 
breeder. 

lii P. cupreus ili S. Melas P. rufipes O H. distinguendus 

wheat tornato wheat tornato 

Fig. 1 - Relative abundance of the main species of Carabidae in the plot PC0002A in re-
lation to crop in the different years (1989-1992). 

Brachinus sclopeta (5,39%), zoophagous spring breeder, with gregarious ha-
bits, has been found mainly in alfalfa (80%), then in cereal fields (15%), and in 
tornato only 3,6% of its catches have been recorded. 

It is evident that some species are active within a single crop ( S. melas in to-
rnato, P. cupreus in cereals, H. distinguendus e B. sclopeta in alfalfa). 

A particularly clear example of the influence of the crop on the activity den-
sity of carabid species is represented by plot PC0002A that, in the four years of 
the study, was alternatively cultivated with wheat and tornato (table 1). Figure 
1 shows the abundances in this plot of the dominant species through the four 
years. In 1989 (wheat) P. cupreus was the prevailing species (74%); only 6% of 
specimens were H. distinguendus, 2,9% S. melas and 0,7% P. rufipes. 

Next year (tornato) S. melas (70,9%) with P. rufipes (11,4%) became eudomi-
nant while P. cupreus fell down to 7% and H. distinguendus was near absent. 

In 1991, the presence of wheat on the same plot coincided again with high 
captures of P. cupreus (52,7%), H. distinguendus (5%), S. melas (8%). 

In 1992 (tornato), S. melas returned the most abundant species (53%) fol-
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lowed by P. rufipes (22,4%) and P. cupreus (17,9%); H. distinguendus had only 
0,4% presence. 

Another significative exarnple is the plot PC0003A (Fig. 2). 
The change of crop (tornato) in 1991 determines an increase of S. melas (70%) 

and P. rufipes (10,85%); H. distinguendus falls to 7% and no catch of P. cupreus is 
recorded. In 1992, with the plot occupied by wheat, P. cupreus (48%) is eudorni-
nant with S. melas (28%). P. rufipes is rare and H. distinguendus is absent. 

• H. distinguendus • P.cupreus lii S. melas O P.rufipes 

100% 

80% 

60% 

40% 

20% 

0% 
alfalfa alfa Ifa tornato wheat 

Fig. 2 - Relative abundance of the main species of Carabidae in the plot PC0003A in re-
lation to crop in the different years (1989-1992). 

In conclusion, the species found as dominant in our research characterize 
agrarian biotopes; they have been often found in cultivated fields in Europe by 
rnany researchers (Thiele, 1977; Pietrazko & De Clerk, 1981; Sekulic et al., 
1987; Dajoz, 1989; Rance et al., 1990). Frorn the qualitative point of view, that 
is presence/absence, the populations in the different plots are quite the sarne. 
There are considerable differences with the findings of other researches in orch-
ards and vineyards in northern Italy (Zandigiacorno et al., 1986/87; Daccordi 
& Zanetti, 1987; Molinari et al., 1989; Sciaky & Trernaterra, 1991). 

A clear influence of the crop on the relative abundance of the species can be 
seen. A first consideration can be on the ratio spring breeders/auturnn breeders: 
in cereal fields spring breeders are preponderant, as in tornato auturnn breeders, 
while in alfalfa both categories, spring and autumn breeders, are well represented. 
This situation is cornpletely predictable, as it is reported by several authors 
(Rance & Gregoire-Wibo, 1987, Rance et al., 1990) that, due to seasonal distur-
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bance by tilling, winter-spring crop favour adult overwintering species and sum-
mer-autumn crops have the same effect on larval-overwintering ones. Moreover, 
in the rich habitat created by alfalfa, fitophagous and mixed-diet species reach the 
same weight as zoophagous ones, that are quite prevailing in the two other crops. 

Among the crops considered, tornato is by far the most treated, with 1 soil 
insecticide, 2 herbicides and some fungicides per season, against no or few treat-
ments on wheat and no treatment on alfalfa (table 1). The huge catches of S. 
melas in tornato can partially be ascribed to the great portion of bare soil, that 
forces searching activity for the prey (Luff, 1975; Chiverton, 1984). This crop is 
widely cultivated in many areas in ltaly, and has a great economie importance. 
Further analysis is already being carried out on the role of dominant species, their 
periods of activity in different crops and their movements in relation to surround-
ings. 
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