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(Carabidae and Staphylinidae (Col.) in swede and
cauliflower fields in south-eastern Norway

ARILD ANDERSEN

Andersen. A. Carabidae and Staphylinidae (Col.) in swede and cauliflower fields in south-
eastern Norway. Fauna norv. Ser. B. 29, 49—61.

During May—Oct. 1975 —81 about 20 000 carabids and 48 000 staphylinids were caught in
12 swede and cauliflower fields at Jeloy (sand and gravel, moraine), As (clay) and Ski (clay-
ish moraine). Carabids were most numerous in May —June (spring breeders) and Aug. (au-
tumn breeders), while staphylinids were most numerous in May —July. The activity density
for each species caught in each field is given, as well as the time for its maximum activity.

The three localities had a quite similar fauna, the Serensen index of similarity for carabids
being 44 for Jeloy—Ski, 62 for Jeley —As and 86 for As—Ski. Among the 10 most nume-
rous carabid species at each of the three localities, the following six were in common: Bem-
bidion lampros (Herbst), Calathus melanocephalus (L.), Bembidion quadrimaculatum (L.),
Trechus quadristriatus (Schrank), Harpalus rufipes (Degeer) and Clivina fossor (L.). The
same holds for the following seven staphylinid species: Aloconota gregaria (Erichson), Ami-
scha analis (Gravenhorst), Aleochara bipustulata (L.,), Atheta fungi (Gravenhorst), Anotylus

rugosus (Fabricius), Tachyporus hypnorum (Fabricius) and T. chrysomelinus (L.).
The eight most numerous carabid and staphylinid species are discussed separately. Their
seasonal changes during May —October are given in histograms and comments are given on

their reproduction cyclus.

Arild Andersen, Norwegian Plant Protection Institute, N-1432 As-NLH, Norway.

INTRODUCTION

The carabids of common European crops have
been quite thoroughly investigated (Thiele
1977). This is mainly due to their value as preda-
tors of several pest species. The staphylinids are
less investigated, both because of their difficult
taxonomy and because their importance as pre-
dators may be more doubtful (Geiler 1959/60,
Pietra;szko & Clercq 1978, Topp & Trittelvitz
1980).

The purpose of the present investigation was
to collect information about the fauna of these
beetles in some Norwegian fields as this was not
previously done. It is part of a project evaluating
the importance of the natural enemies of the tur-
nip root fly Delia floralis (Fallén), a serious pest
in several cruciferous crops.

Parts of the fields were treated with different
insecticides. A discussion of the effects of the in-
secticide treatments on the beetles will, how-
ever, be given in a separate article.

LOCALITIES

The fields were located at Jeloy (near Moss) in
Ostfold county and As and Ski in Akershus co-
unty, all areas lying 25—50 km south of Oslo.

Fauna norv. Ser. B 29: 49—61. Oslo 1982.

The trapping was done at Jeloy in 1975—81 (ex-
cept in 1977), at As in 1978 —81 and at Ski in
1979—80.

At Jeloy the soil consisted of sand and gravel
(moraine). This farm was situated close to the
sea and the experimental field was each year a
0.6 ha swede field surrounded by potatoes, bar-
ley, meadow, gravel roads and mixed forests.
Weeds were removed mechanically and by
hand in June, but some occurred in late sum-
mer, especially Stellaria media (L.) and Cheno-
podium album L. The experimental fields, one
each year, were situated in different parts of the
farm, not more than 500 meters apart, the pre-
vious crop being either barley or meadow (not
treated with insecticides). From 1978 on, the
area was irrigated. Most of the field was treated
with granules of either trichloronate, isofenphos
or chlorfenvinphos at sowing in late May aga-
inst root flies, but a small part of about 400 m2
each year was kept untreated. This farm by the
vea had a yearly mean temperature of 6.8°C,
..3° higher than the other two localities, lying
about 10 km in from the sea.

At As the soil consisted of clay. The experi-
mental field was each year a 4 ha swede field
urrounded by meadow, turnips, roads and
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spruce forest. Weeds were removed mechani-
cally and by hand in June, but in late summer,
especially cruciferous weeds, Elytrigia repens
(L.) and Matricaria inodora L. were abundant.
As at Jeloy the experimental fields, one each
year, were situated in different parts of the farm
not more than 500 meters apart, except for the
field in 1981, which was 1500 meters away
from the other three. The previous crops had al-
ways been 2 years of meadow not treated with
insecticides. Manure was used all years and at
least one forth of the field was treated with
granules of isofenphos or chlorfenvinphos at
sowing in May against root flies. In addition
fenitrothion was sprayed against flea beetles in
May 1978 and 1979.

At Ski the soil consisted of clayish moraine.
This experimental field was a 3 ha cauliflower
field surrounded by barley, gravel roads and
mixed forest. [t was irrigated, and very little
weeds occurred because of herbicide treatment.
Half the field was sprayed with permethrin and
half with bromophos against caterpillars, and in
addition some parts along the edge were
sprayed with fenitrothion against bugs. The soil
used for growing the seedlings had been treated
with isofenphos against root flies. The field had
been used for cauliflower several years with
heavy use of insecticides.

MATERIAL AND METHODS

Pitfall traps were used, consisting of two 95 mm
deep plastic cups one inside the other and with
an upper diameter of 66 mm. The cups were
dug flush with the soil in a plant row and the
inner cup was equipped with a handle. The trap
was filled with 4% formalin and a little liquid
detergent and protected from rain and birds by a
10 x 10 cm huntonite plate about 5 cm above
the ground, supported by wire hoops. They
were put up in early May to early June and ta-
ken down late Aug. to early Oct. About once a
week the traps were emptied, and then only the
inner cup was removed, leaving the other one to
keep the soil in place. The number of traps var-
ied between the fields, but normally about 50
were used per field. Traps were put up in stra-
ight lines, 5—25 meters apart, depending upon
the size of the field, The trapping period in each
of the 12 fields is shown in Fig. 1.

Pitfall traps measure activity density. It is de-
pendent not only on the population density of a
species, but also on its activity (Thiele 1977). In
the present article mean number of specimens
per 100 trap days during the trapping period is
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used to measure this activity density, trap days
being the number of traps used multiplied by the
number of days of capture. There are problems
in comparing the activity density between fields
and species because several factors varied, such
as distance between the traps. Traps standing
close together will overlap in their effective
«catching-area», and thus catch less than traps
farther apart. Since the trapping periods varied,
this will also influence the catch of each species,
especially those with maximum activity early or
late in the year, as a varying part of its activity
peak will fall inside the trapping period. I still
find the mean number of specimens per 100 trap
days the most useful tool to compare the activity
density of the different species between fields
and areas.

The total material consists of 20431 carabids
of at least 74 species and 48373 staphylinids of
at least 133 species. The nomenclature follows
Silfverberg (1979), with names used in Lindroth
(1960) with later corrections by Strand (1970
and 1977} in brackets. In 1975 gnd 1976 most of
the Atheta- and Oxypoda-material was classified
to species, later on this was done only with
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Fig. 1. Total activity density for carabids (@) and
staphylinids (A) in each of the 12 fields.
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Table 1. Mean activity density, given in specimens per 100 trap days for carabids caught at Jeloy, As and Ski
1975—1981 togheter with their activity months. r> 0.1 specimens per 100 trap days. roman numbers
= probably reproduction activity.

Latin numbers = trapping months.

JELAY As SKI Activity
Species 1975 1976 1978 1979 1980 1981 1978 1979 1980 1981 1979 1980 months
Acupalpus meridianus (L.) r 6
Agonum assimile (Paykull) 0.5 0.1 7-8
A. dorsale (Pontoppidan) r 0.9 10.5 14.2 VI-VII
A. muelleri (Herbst) r r 0,1 r r 0.1 r vV-vI
Amara aenea (Degeer) r 6,8
A. apricaria (Paykull) r 0.2 r 0.2 0.3 r 2.2 a.9 0.2 0.1 r x 5-9
A. aulica (Panzer) r r r r r r r r r r VII-VIIT
A. bifrons (Gyllenhal) 0.5 3.0 1.1 0.5 r 0.2 1.2 2.2 5.0 0.5 r VII-VIII
A. brunnea (Gyllenhal) r 6
A. communis (Panzer) r 6-7
A. consularis (Duftschmid) r r r r 6~9
A. eurynota (Panzer) 0.1 «r 0.1 0.3 «r r 6-9
A, familiaris (Duftschmid) r r r 5-9
A. fulva (Degeer) 0.6 0.3 01 1.5 «r VII-VITT
A. lunicollis Schigdte r 6-7
A. municipalis (Duftschmid) r 9
A. plebeja (Gyllenhal) r 0.4 r 0.1 r r 0.3 vI
A. praetermissa (Sahlberg) r 7
A. sp. T r 0.2 r r r r r r -
Anisodactylus binotatus (Fabricius) 6
Asaphidion flavipes (L.) r r 5
Badister bullatus (Schrank)

(=bipustulatus Fabricius) r r r r r 5-7
Bembidion aeneum Germar 0.2 0.2 r r r v
B. bruxellense Wesma&l r r 5-6
B. guttula (Fabricius) 0.1 2.1 3.7 1.2 r r r vV-vI
B. lampros (Herbst) 8.7 0.4 7.2 7.8 15.8 30.6 3.1 8.1 29.4 4.4 1.6 1.1 V-vi
B. properans (Stephens) r 5
B. guadrimaculatum (L.) 0.3 0.2 1.7 2.2 0.7 1.2 4.8 7.3 7.5 0.3 0.4 1.3 V-VII
B. tetracolum Say r 6
Calathus ambiguus (Paykull) r 7
C. erratus (Sahlberg} T 0,2 r 0.6 «r r r r 0.1 VII-VIII
C. fuscipes (Goeze) r r r r r 7-8
C. melanocephalus (L.) 2.7 19.4 7.4 1.9 2.9 1.4 4.3 8.4 9.5 5.6 r 0.4 VII-VIIT
€. micropterus (Duftschmid) r r r 6-7
Carabus hortensis L. 0.4 r 0.4 r r r r 8-9
C. nemoralis Miller r r 0.4 0.1 r 5-8
€. violaceus L. r 7

livina fossor (L.) 0.7 ¢.6 0.1 1.3 3,5 2,4 2.9 2.0 1,9 0.4 0.1 0.2 V-VI
Sychrus caraboides (L.) r 8
Cymindils macularis Fisher v,

Waldheim r 7
Dromius quadrimaculatus (L.) r 8
D. notatus Stephens r r 7.9
Dyschirius globosus (Herbst) 0.1 r r r 5-6
Elaphrus riparius (L.) r 5
Harpalus affinis (Schrank) ® 0.1 r r 0.6 r r 0.4 0.7 1.1 0.4 r r 5-9
H. latus (L.) ’ r r r r 5-7
H. quadripunctatus Dejean r r r r r r r r 6-8
M. rufibarbis (Fabricius)

(=seladon Schauberger) r r r r r r 6=7
H. rufipes (Dégeer) 1.1 1.7 2.6 1.3 0.6 1.7 2.7 1.9 2.4 1.1 0.4 0.2 VI-VIII
H. smaragdinus (Duftschmid) r 6
H. tardus (Panzer) r r 0.1 6-7
Lebla chlorocephala Hoffmannsegg r r 6
Leistus ferrugineus (L.) r 9
Loricera pilicornis (Fabricius) r 0.3 1.2 0.4 0.6 r 6-8
Nebria brevicollis (Fabricius) r 8
Notiophilus aesthuans Motschulsky r 8
N. aquaticus (L.) r r 7-9
N, biguttatus (Fabricius) r 7
N. germinyi Fauvel r r 7
Patrobus atrofus (Strgm) r r r r 0.3 r r 0.1 VII-VIIT
Pterostichus cupreus (L.) r r r r r v-vI
P. melanarius (Illiger) r 0.3 r r r 1.1 24.9 7.1 15.2 1.2 0.6 VII-VIII
P. niger (Schaller) r r 0.2 0.4 1.5 0.9 0.1 2,1 2.0 1.8 r 0.4 VIII
P. nigrita (Paykull) r 6
P. oblongopunctatus (Fabricius) r r r 5-7
P. strenuus (Panzer) r r r r 5-6,9
P. versicolor (Sturm) r 5
Syntomus (Metabletus)

truncatellus (L.) r r r r 6-8
Synuchus vivalis (Illiger)

(=nivalis Panzer) 0.2 r r 0.1 0.5 r 0.3 0.6 5.5 r VII-VIII
Tachys bisulcatus (Nicolai) r 5
Trechus discus (Fabricius) 0.1 0.1 0.5 0.3 0.1 VII-VIII
T. micros (Herbst) r r 0.1 0.6 0.2 0.6 r r VI-VII
T. quadristriatus (Schrank) r r 0.9 r 0.2 0.2 3.5 8.3 1.6 1.4 5.4 1.3 VII-IX
T. secalls (Paykull) r r 0.1 0.4 0.9 2.6 5.2 0.1 0.2 VIII
Number of specimens 1697 2776 1012 540 1129 767 2701 3686 3989 1027 609 498

" " species 33 37 28 25 35 19 31 30 29 24 30 37
" " trapdays 10530 10206 4410 2670 2940 1386 8960 5088 5424 2340 5910 7284
HS Shannon-index 1.71 1,23 1,89 2.18 1.8l 1.42 2,50 2.18 2.11 2,11 1.71 2.58























