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1. Introduction

Great majority of ground beetlg€arabidae) species is a desirable
element of agricultural ecosystems in view of tiseful function of these in-
sects in control of many phytophagous organisms.ddturrence ofarabidae
on agricultural fields is since at least of 50 gearresearch subject of many
authors. In these researches predominated suckep®las number of individ-
uals and species composition of these insectsfiereint agricultural crops as
well as in different agricultural management systesgarding the intensity of
chemical plant protection, soil management, crdptian etc. [1, 5, 6]. Occur-
rence ofCarabidaedepending on soil texture is dealt in a literaturea small
degree besides of some publications of Kirchnei6@)l9 Scherney (1960),
Tischler (1955) and Heydemann (1964) [8, 12, 14, 15

The problem ofCarabidaeassociation with different soil habitats is so
much important that its recognition could define tpossibility of a potential
immigration or even introduction of some benefigakecies on new areas of
agricultural ecosystems. The impact of the soitdaon theCarabidaeoccur-
rence in some agricultural habitats was in ourieapublication defined as
dominant [10].

The material presented in this publication waslypatteady employed
for evaluation of an influence of soil managemaeamignsity of chemical plant
protection and other factors on tGarabidaeoccurrence [9, 10].
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2. Material and methods

The investigations were carried out during 10 yéag95+2005) on 11
agrosystems in Middle Pomerania in Poland (distri€ztuchéw, Debrzno and
Koszalin in Pomeranian and West Pomeranian prosjnddere were 25 sites on
agricultural fields and on allotment gardens. Thessno 8, 9 and 10 were si-
tuated on the allotment gardens and the remaimnggaicultural fields (no 1, 2,
3, 4,5, 6 and 7) or on reclaimed area (no 11). Aumaber of sites was greater
than that of the investigated agrosystems becausome fields the investiga-
tions were carried out during several years. Ttes svere covered with normally
cultivated vegetation under practicable agricultoreasures with an exception of
site no 11 being in a process of reclamation afteste disposal site.

The analysis of soil texture was made with a deesim method of
Cassagrande’a in a modification of Préssi [3] and with an organoleptic
method according to Soil Science Education Starsd@y&A-2004).

The soils being under investigation were divided tmo groups:
| — soils containing until 10.0% of <0.02 mm paedg&(sandy soils),

Il — soils containing 11.0+18.0% of <0.02 mm pdéic(loam sandy soils).

The trapping ofCarabidaewas made using Barber’s pitfall traps con-
sisted of plastic containers with a diameter of &#@ and a volume of 600 ml
with a solution of ethylene glycol, positioned abgnd level. On each site, the
randomly placed 10 traps were emptied once a wedkifze revealed ground
beetles were identified to species, whenever plessithe material adopted in
this paper include results comprised solely théodenf June-July of each year
of investigations. Mean number Gfarabidaeindividuals trapped per one trap
during one week was the standard value assumédsinork.

Statistical assessment of the differences in trappumbers ofCara-
bidae on two examined soil groups was made with a seggh of Dixon and
Mood [7] which doesn’t require an obligatory ma&tniniformity regarding a
place and time. A species diversity indices ofsfaie (1993) and that of
Shannon-Wiener and a similarity index of Sorensenewmplemented in this
work [2, 4, 13].

3. Results

The results ofCarabidaetrapping (table 1) are compiled of five sites
and of ten years of investigation on sandy soitbgave a mean number of 19.2
individuals (with confidence limits of 13.8+24.6¢mpone trap and during one
week. On loam sandy soils six sites were examingohgl 10 years of investi-
gation what resulted with the mean number of 7Adividuals respectively
(with confidence limits of 46.0+109.4).
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Since the differences between mean number€arvhbidae on loam
sandy and sandy soils were in all years to theratdga of the first soil group
and had in all cases a positive signs (+), so d@aegtto the sign test it could be
consider these numbers as belonged to differentilatbpns and the difference
(77.7+19.2) as statistically significant at 0.0¢de

In each of the examined soil texture groups attl@@a<arabidaespe-
cies were found with some essential differencea tommunity composition
(table 2). On sandy soils as dominant species (>B#ara sp(20.8%),Poeci-
lus cupreus (19.8%), Pseudoophonus rufipe§l7.6%), Calathus fuscipes
(7.8%), Pterostichus melanariu§7.6%) andHarpalus affinis(6.8%) can be
considered. On loam sandy soils dominateigdrostichus melanariu@2.9%),
Poecilus cupreug20.9%), Carabus auratuq17.8%), Pseudoophonus rufipes
(12.8%) andAmara sp(5.8%).

From among of the revealed carabids for typicat@blyagous species:
Amara spandHarpalus affinisand for typical carnivorous oneSarabus aura-
tus, Pterostichus lepidus, Calatus fuscipes, Cates,Bembidion spandBros-
cus cephalotemay be numbered [14]. The remaining revealed spdeid, as
it is supposed on mixed food. So the first spegiesip (phytophagous) made
up on sandy soils 27.3% and on loam sandy soils Dhl1%. The second spe-
cies group (carnivorous) made up on sandy soiB%4nd on loam sandy soils
28.3%.

On the other hand a typical zoophagous carBbhidcus cephalotesas
inherent only for sandy soils (0.6%) aNeébria brevicollisonly for loam sandy
soils (1.2%).

As regards the carabids species diversity exprebgedenerally ac-
cepted indices, no significant differences betwéem two soil types were
found. It was clearly proved with the diversity ices of Shannon-Wiener, of
Cieslak and with the similarity index of Sorensen (&B).
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Table 1.Trapping number o€arabidaein period of June-July on sites with different geiture

(no of individuals per 1 trap per week)

Tabela 1.Liczebna¢ odtowowCarabidaew okresie czerwiec-lipiec na stanowiskach gngdn sktadzie mechanicznym gleb
(liczba osobnikéw na 1 putapkia tydzig)

Years 1 ata Mean number
Soil texture groups No. of site (confidence limits
Rodzaj gleb | Stanowiskg 1995| 1996 | 1997 | 1998| 1999| 2001| 2002| 2003 | 2004 | 2005 Srednio
(przedz. ufn.)
I. Sandy 4 13.7| 13.1| 17§ 10.% 36.1
Piaszczyste 5 22.0
’ 6 320 17.0 o
8 21.2 14.0 (13.8-24.6)
11 14.0
Il. Loam sandy 1 47.0| 63.0| 44.5
Gliniasto- 2 37.21122.6| 63.1|119.7| 65.0 28.2254.0
piaszczyste 3 39.2|109.0 77.7
7 66.0 (46.0+109.4)
9 34.0
10 73.0
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Table 2.Number (individuals per trap and week) and perggntpecies composition of
Carabidaeon two soil groups
Tabela 2.Liczebna¢ (szt/putapk/tydzien) i sktad procentowy gatunké@arabidaena
dwéch rodzajach gleb

S , Loam sandy soi
andy soils Gl h
. . : eby glin.
Carabidaespecies Gleby piaszczyste )
GatunkiCarabidae plaszczyste
numbe o numbe o
liczebndé¢ 0 liczebnaé 0
1.PoeciluscupreusL. 3.8C 19.¢ 16.2C 20.9
2. Pterostichus melanariud. 1.45 7.6 17.80 22.9
3. Poecilus lepiduges. 0.94 4.9 0.54 0.7
4. Pseudoophonus rufip&e Geer 3.38 17.6 9.94 12.8
5. Semiophonus signaticorniduft. 0.03 0.2 0.23 0.3
6. Carabus auratus. 0.53 2.8 13.83 17.8
7. Amara sp. 3.99 20.8 4.50 5.8
8. Calathus fuscipefGoeze) 1.49 7.8 1.16 15
9. Calathus erratugSahl.) 0.86 4.5 0.70 0.9
10. Calathus melanocephallis 0.25 1.3 1.24 1.6
11 Harpalus affinis(Schrank) 1.24 6.5 3.36 4.3
12.Broscus cephalotds 0.11 0.6 - -
13.Clivina fossorl.. 0.05 0.3 0.54 0.7
14.Loricera pilicornisFabr. 0.13 0.7 0.78 1.0
15. Nebria brevicollisFabr. - - 0.93 1.2
16.Bembidion sp. 0.17 0.9 3.73 4.8
17.Agonum dorsal@ont. 0.63 3.3 2.02 2.6
18. Asaphidion flavipes. 0.07 0.4 0.15 0.2
Similarity index of Sorenst 94.1%
Diversity index of Ciglak 4.81 4.3¢€
Diversity index of Shann«-Wienel 1.9¢ 2.17

4. Discussion

As Thiele [14] has already pointed out, the qualitaand quantitative
differences between heavy and light soils are fatfggn that between the fauna
of various crops. Kirchner (after Thiele [14]) Has example observed fivefold
more numerous carabid fauna on clay soil than oys@ane, with a species
ratio of 17:11. Similar results were mentioned &l Wy Tischler [15], Scher-
ney [12] and Heydemann [8]. As it was emphasizeth lveater content and
better plant cover and consequently the favorabtgatiimate on heavy soils
may be the good explanation of this phenomenon.

The results presented in this work are very coasistvith the men-
tioned data from literature with reference to tiienber of carabids on both soil
types but not for the species diversity expresseddequate indices of biodi-
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versity. This may be however resulting from a irgqaaeey in applying of these
indices especially in reference to ground beetllesrevthe differences in sample
size may be large [11].

On the basis of the mentioned results it my be asiggl that the num-

ber ratio of phytophagous carabids to the zoophagoes may be a better in-
dex pointing out the differences between the exathiagricultural habitats
especially from the economic point of view.

5.
1.

Conclusions

The number of carabids trapped on loam sandy s@its about four times
higher than on the sandy ones.

No differences in species number@érabidaebetween the two soil types
were observed.

The percent composition of tlgarabidaespecies on examined soil types
differed especially with reference to the amounttygfical phytophagous
species which was significantly higher on the sasdys than on loam
sandy ones.
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Wystepowanie owadow biegaczowatych (Carabidae)
na glebach piaszczystych i gliniasto-piaszczystych

Streszczenie

Zgodnie z powszechnopinia, owady biegaczowateC@rabidae)sa w wigk-
szaci pozadanym elementem ekosystemow ze wdgl na ich ra§ w ograniczaniu
populacji wielu szkodliwych fitofagow. Wygbowanie tych owadéw w agrocenozach
jest co najmniej od 50 lat przedmiotem badeielu autoréw. Wekszas¢ tych bada
dotyczy jednak wplywu rnych systemoéw rolniczych czy poszczeg6linych zabiego
agrotechnicznych i agrochemikaliow na liczefino struktuge gatunkowy Carabidae.
Wptyw sktadu mechanicznego gleby na wepstwanie tych owaddw jest rozpoznany
W mniejszym stopniu szczegélnie dla warunkéw naszegju, chocia istnieje zgodna
opiniaze czynnik glebowy ma tu decydog znaczenie.

W niniejszej pracy przedstawiono dziggoletnie wyniki bada wykonane na
polach uprawnych i kilku ogrodach dziatkowych Pom@oSrodkowego (ogotem 11
stanowisk). Celem tych baflabyto poréwnanie liczebrgoi i struktury gatunkowej
Carabidaena dwdch rodzajach gleb pod wedgm ich sktadu mechanicznego: na gle-
bach piaszczystych (do 10%cgéei sptawialnych) i na glebach gliniasto-piaszczgbty
(11+18% czsci sptawialnych).

Na obu rodzajach gleb stwierdzono jednakdiwzbe gatunkéw owadéw bie-
gaczowatych (17 gatunkdéw) lecz istotnenmiée co do ogélnej liczebdo odtowdw
wykonanych metad putapek Barbera oraz struktury gatunkowej. Na abbbgliniasto-
piaszczystychérednia liczebn& odtowionych Carabidae byta czterokrotnie wksza
niz na glebach piaszczystych (77,7:19,2). Na tychtoista udziat typowych gatunkéw
fitofagicznych byt jednak istotnie wkszy niz na glebach gliniasto-piaszczystych (od-
powiednio: 27,3% i 10,1%). Taki gatunek drapig jak biegacz ziocistyGarabus
auratus)wystpowat na glebach piaszczystych jedynie sporadycaniga glebach gli-
niasto-piaszczystych stanowit 17,8% udziatu. Zast@e wspoétczynniki rdnorodno-
éci Shannona-Wienera i Glaka oraz wspotczynnik podoligtwa Sorensena nie wy-
kazaty jednak istnienia #@ic miedzy zgrupowaniantCarabidaena badanych rodza-
jach gleb. Wskazuje to na ich marzydatné¢ do oceny wynikoéw tego typu batla
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