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CHARAKTERISTIKA VLHKOSTNYCH NAROKOV A VZTAHU K VEGETAENEMU KRYTU
VYBRANYCH DRUHOV STREDOEUROPSKYCH BYSTRUSKOVITYCH (COL., CARABIDAE)

CHARACTERISTICS OF HUMIDITY REQUIREMENTS AND RELATION TO VEGETATION CO
OF SELECTED CENTRAL-EUROPEAN CARABIDS (COL., CARABIDAE

Zbysek Sustek
Institute of zoology, Slovak Academy of Sciences, Diibravskd cesta 9, 845 06 Bratislava, Slovakia

Abstrakt
Pre 224 druhov stredoeurdpskych bystruskovitych (tj. priblizne pre polovicu celkového druhové
bohatstva) s vypracované semikvantitativne charakteristiky analogické tzv. Ellenbergovym éislam
fytocenolégii vyjadrujiice vzfah bystrufkovityeh k dvom vyznamnym ekologickym faktorom — vihkosti
vegetainemu krytu (zatieneniu). Vlhkostné preferendum je vyjadrené 8-Elennou &iselnou stupnicou (1 —si
xerofilny, ...., 4 mezofilny, ..., 8 — silne hydrofilny). Preferencia vegetaéného krytu (zatieneniu) je vyjadrens
3-¢lennou stupnicou (1 — druhy bezlesia na stanoviStiach s nesivislym vegetaénym krytom — 4 lesné druhy),
doplnend o piatu kategériu zahffiajicu niektoré ripikolné druhy, ktoré sa Zasto vyskytuji aj na inyeh
stanovistiach, najmi v luinych lesoch. Tieto stupnice upresfiujii verbdlne charakteristiky tychto nérokow
v literatiire a s0 vyuziteI'né pre kvantitativny opis stavu spolotenstiev a zmien, ktoré v nich prebiehaji.

Abstract

Semiquantitative characteristics analogous to the s.c. Ellenerg’s numbers used in phytocoenology have beem
elaborated for 224 species of Central European Carabids (about half of total species richness). They express
relationships of Carabids to two significant ecological factors —humidity and type of vegetation cover
(shadoving). The humidity preference is characterized by a 8-degree numeric scale (1 — strongly xerophilous,
<= 4 - mezohygrophilous, ..., 8 — strongly hygrophilous). Preference of vegetation cover (shadowing) by a 5-
degree scale (1 — species of open landscape with discontinuous vegetation cover — 4 forest species),
completed by the fifth category including the river bank and shore species, which often occur in other
habitats, especially in floodplain forests. These scales precise the verbal characteristics of the ecological
requirements in literature and can be used for quantitative description of state of a communities and changes
running in them.

Each species has a very complex set of ecological requirements, which often vary within its
distributional area or in time. Beside this, one unsatisfied requirement can be compensated by surplus
satisfying of an other. The general characterization of ecological requirements of species is difficult.
Therefore many ecological characteristics of species in literature are ambiguous and not universally valid, In
addition, many ecological characteristics, particularly in older literature (for example Burmeister 1939), are
based on casuistic field observations, individual sampling and recording of all types of conditions in which a
species has been found, without respect to optimum and naturalness of these conditions, Ambiguity of
ecological characteristics of species also can result from working of some authors (Hirka 1996} in a changed,
intensively exploited and fragmented landscape, where some species survive in different ecotonal
communities, in which their real habitat preference can be unclear. On the contrary, in some type of
landscape structures with large distances between patches of individual types of habitats may suggest that
some species are more stenotopic than they really are. It is the case of the South Slovakian or South
Moravian lowland agrar landscape after collectivisation of agriculture, when some species disappeared from
arable land. Only rarely attempts at experimental definition Carabid preference form some ecological factors
were made (Lauterbach 1964, Lindroth 1949, Thiele 1967).

The quantitative evaluation of results of ecological investigations and monitoring of environmental
changes however needs, to certain degree relatively simple ecological characteristics of species, which can be
easily expressed or coded in a numeric form and used at calculation of different ecological indices or
coordinates for direct ordination of communities. Such a type of characteristics was suggested by Ellenberg
(1974) for Central European vascular plants know as the s.c. Ellenberg’s numbers.

The aim of this paper is an attempt at similar system of numeric characteristics of preference of Carabids
for two significant ecological factors — humidity and vegetation cover (shadowing). For this purpose, 224
species were chosen. These species represent about half of the total species richness of Central European
Carabids and most of them are abundant species regularly occurring and/or being characteristic of a type of
natural geobiocoenosis and artificial geobiocenoids from the oak to the alpine vegetation tier.
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Tab. 1. Ecological characteristics of salected Carabid species (PH - humidity prefarsnce, VG - vegelation cover preference)

|Species

PH

Ve

Specas

)
o

hax atar (Villers, 1788)

Bembidion varum (Olivier, 1795)

lAbax carnatus (Duftschmidt, 1812)

Bembidion veldax (Linnaeus, 1761}

paralelius (Duftschmidt, 1812)

Blathisa muitfounciata (Linnasus, 1758)

bax schupell rendschmidtl {Garmar, 1839}

Hradyoelus cavcasicus (Caudoir, 1846}

|Acupalpus brunnipes (Sfumm, 1825)

Bradycailus harpalinus (Audinet-Sarvile, 1821)

Acupalpus exgues Dejaan, 1829

Brachinus gangelbauer advena Schaubergar, 1921

Acupalpus Ravicalls (Sturm, 1825)

Brachynus crepitans (Linnaeus, 1758)

Acupslpus mendianus (Linnasus, 1761)

Hrachynus explodes {Duftschmidi, 1812)

lAgonurm marginatum | Linnasus 1758)

Broscus caphalofes (Linnaeus, 1758)

Aganurm moestum (Duftschmidt, 1812) %)

Calathus ambiguus [Paykull, 1790}

Agarurm muellan (Herbst, 1784)

Calattus cinctus Matschulsky, 1850

|Aganum sexpunctafum (Linnaeus, 1758)

Calathus eretus (C. R. Sahlberg, 1827)

Aganum wduum (Panzer, 1797)

Calathus fuscipes (Goeze, 1777)

LAmara aenes (De Gear, 1774)

Calathus melanocephalus {Linnasus, 1758)

|Amara apricaris {Paykull, 1750}

Calathus mefalicus Dejean, 1828

lAmars avitca {Panzer, 1797)

Calosoma auropunctalum {Herbst, 1784

| Amars consulans (Duftachmidt, 1812)

|Calosoma inquisitor (Linnasus, 1758)

| Amura convexivscula (Marsham, 1802)

Caiozoma sycophantha (Linnaeus, 1758)

LAmara cursitans Zimmermann, 1832

Carabus arvensis Harbst, 1784

|Amarg familians (Duftschmidl, 1812)

Carabus avronffens Fabricius, 1782

|Amars majuscuta Chaudair, 1850

Caratus cancelfatus lliger. 1798

lAmara municipalis (Duftschmidt, 1812}

Carabus clathratus Linnasus, 1761

Amara nifida Sturm, 1825

|Camabus convexus Fabricius, 1775

|Amars ovala (Fabnclus, 1792)

Jcarabus consceus Linnaeus, 1758

lAmara saphyrea Daejean, 1828

Iﬂwnbusmdm Linnaews, 1758

Amara similata (Gyllanhal, 1810)

|Carabus hortensis Linnaeus, 1758

Anchomenus dorsalis (Pontoppedan, 1763)

|carabus hungarcus Fabricius, 1752

Amsodactyius binofatus (Fabscius, 1787

|Carabus intricatus Linnasus 1761

Amsodactylus signafus (Panzer, 1797)

|Carabus imeguianis Fabricius, 1792

Aptinus bombarda (iliger, 1800)

|Carsbus mentivagus Palliardi, 1825

Azaphidion flavipes (Linnasus, 1761}

|Carabus nemoralis O, F. Millar, 1764

Badister bulatus (Schrank, 1798)

|Carabus protiematicus Herbs:, 1786

Badister laceviosus (Siurm, 1815)

|carabus scabrusculus Olicier, 1786

Badister mandionalis (Pual, 1925)

fcambus scheidlan Panzer, 1798

Badister peitalus (Panzer, 1797)

Carabusg sylvesirs Panzer, 1793

Baoister sodaiis (Duftschmidt, 1812}

Carabus wiidchi Germar, 1824

Badiater unipustlafus Banalfi, 1813)

Carsbus vanolosus Fabricius, 1787

Bambidion arficwlaium (Panzer, 1798)

Carahus violaceus Linnasus, 1758

Bambidion biguttafum (Fabricius, 1779)

Cicindals campestis Linnaeus, 17568

Bambidion dentelum :Thmbarg_._1 T8}

Cicindels germanica Linnasus, 1758

Bembidion femoratum Sturm, 1825

Cicindaly hybrida Linnasus, 1758

Bambidion gilvipes Sturm, 1825

Cicindela sivatica Linnaeus, 1758

Bambidion guttila (Fabrclus, 1732)

Cicindala silvicola Dejean, 1822

Bembidion inoptatum (Schaum, 1757}

Cliving coffaris (Herbst, 1784)

Bembidion lamprog (Herbst, 1784)

Clivina fozgor (Linnasus, 1758)

Bambidion mannemeimi C. . Sahlberg, 1827

Cychrus attenuatus (Fabricius, 1792)

Bembigion minrmum (Fabacius, 1792)

Cychrus carsboides (Linnaeus, 1756)

|Bembidion cclomaculatum (Goeze, 1777)

Cymindis angulans (Gyllanhall, 1810)

|Bembidion progerans (Stephens, 1828)

Cymindis cinguiate Dejean, 1825)

Bomiidion punctilatum Drapiez, 1820

Cymindis humeralis (Fourcroy, 1785)

|Bembidion quadrimaculatm (Linnaeus, 1761)

Demalrss monostigma Samousdla, 1818)

{Bembidion semipunciatum (Donovan, 1806)

Dvachmomus germanis {Linnasus, 1758)

|Bambidion tetracollum Say, 1823
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Dalichus halensis (Schaller, 1763)
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Teh. 1. Continuation 1

Species

Spacies

n
L

Dromius quadimaculatus (Linnaews, 1768)

Ophonus nitidulus Stephens, 1828

Dyschiriys asneus (Dejean, 1825)

Ophonus puncticoils (Aykull, 1758)

Dyschirus globosus (Herbst 1783)

Ophonus sabuticola (Panzer, 1796)

Dyschinus mitides (Dejean, 1825)

Ophonus schaumerganianus Pual, 1837

i i | | e

Dyschirus rufipes (Dejean, 1825)

Ophonus stictus Stephens, 1828

Elaphrus aureus Ph, Miller, 1821

Cypselaphus obscurus (Herbst, 1784)

Elaphrus cuprsus Duftschmidt, 1812

Parrageus bipustutalus (Fabricius, 1775)

Elaphrus ripanius (Linnasus, 1758}

Parageus cruxmalor (Linnasus, 1758)

Elaphrus iiginosus Fabricius, 1792

Paradromius inaads (Ofhver, 1785)

\Epaphius secalis (Paykull, 1790)

Parachys bistiafus (Duftschmidl, 1812)

Europhitus fullginosus (Panzer, 1809)

Paranchus albipes (Fabricius, 1796}

Euophilus micens (Micolal, 1622)

Palrobus afrorufus (Stroem, 1768)

Harpalus affinis  (Schrank, 1781

Phylomizus notatus (Stephans, 1828)

Harpalus airafus Latreille, 1804

Pilatyderus rufus (Duftschmidy, 1812}

Harpailus distinguendus (Duftschmidt, 1812)

Platynus assimilis (Paykull, 1780)

Harpaius favicomis Dejean, 1828

Platynus krynic kyl (Sperk, 1835)

Harpatus froslichi Sturm 1818

Platynus livens (Gyllenhal, 1810)

Harpalus honestus (Duftachmidt, 1812)

Poeciius cupreus (Linnasus, 1758)

Harpalus latus (Linnaeus, 1758)

Poeiius lspidus (Leske, 1787)

Harpalus luteicomis (Duftschmidl, 1812)

Poecilys punctatulus (Schaller, 1783)

Harpaiuis progredians Schauberger, 1522

Poecilus sericous Fischer von Waldhaim, 1823

Harpatus purmius Sturm, 1818

Poecilis versicolor (Sturm, 1824)

Harpaius signaticarmis (Duftschmidt, 1812)

Pseudoophonus calcealus (Duftschmidt, 1812)

Harpaius lardus (Panzer, 1787)

Pasudophonus griseus (Panzer, 1797}

Harpaius lenebrosus centralis Schaubergar, 1929

Pssudophonus rufipes (Panzer, 1797)

Harpaius zabroides Dejean, 1829

Ptemsfioes foveolsfus (Duftschmidl, 1812

Herpoalus picipennis (Dufischmidt, 1812}

|Ptemstichus anthracinus (Niger, 1798)

Chigsnius migricormis (Fabricius, 1767)

|Pterostichus blandulus L Mutler, 1858

Chizanius mitidulus (Schrank, 1781)

Fiermstichus cylindrcus (Herbst, 1784)

Chlaenius fristis (Schaller, 1783)

Plerostichus diigans (Sturm, 1824)

Lesrmnostenus lerricola (Herbst, 1784}

|Fterostichus gracills (Dejean, 18286)

Lastotrechus discus (Fabricius, 1792)

|Pterstichus macer (Marsham, 1802

Labia chiorocephala Hoffman 1803)

{Pierostictius melananus (iger, 1708)

Laistus farugingus (Linnaeus, 1758)

|Pterostichus melas (Creutzer, 1729)

Leistus piceus Froslich 1798

|Pierustichus minor (Gylienhal, 1827)

Larstus rufomarginatus (Dufischmidy, 1812)

|Ptemsatichus mornio carpathicus Kull, 1244

Leistus terminatus (Helhwig in Panzer, 1783)

|Perostichus nagligens {Sturm, 1824)

Licinus cassideus (Fabriciug, 1782)

Pterostichus niger (Schaller, 1783)

Licinus depragsus (Paykull, 1790}

|Framstichus nigrita (Paykul, 1790}

Licinus hoffmanseg (Parzer, 1787)

|Pternstichus oblongopunctatus (Fabncius, 1787}

Lorocera piicomis (Fabncius, 1775)

|Frerostichus ovoideus (Sturm, 1824)

Masareus watterhall (Gyllenhal, 1813)

|Prerostichus piosus (Hast, 1788)

Microlesfes maurus (Slurm, 1827)

|Ptarostichus pumiia (Dejean, 1628)

Microlestes minutuius (Goeze, 1777)

Flerosfichus sirenuus (Panzer, 1787)

Microlestes plagiatus (Duftschmidt, 1812)

|Frerostichus unchulatus (Duftschmidt, 1812

Nebria brevicollis (Fabricius, 1792}

|Plerstichus vamalis (Panzer, 1798)

Natiophiius biguttatus (Fabricius, 1788)

Stenolophus discophorus F. von Waldheim, 1824

Notiophilus palustris (Duftschmidt, 1812)

Stemnolophus mixius (Herbst, 1784)

hotiophilus rufipes Curtis, 1829

Stamis pumicatus (Panzer, 1788)

Codes graciis A, et G. B. Villa, 1833

Syntomus foveatus Fourcray, 1785

Qodas helopioides (Fabncius, 1792)

Syntomus obsouroguitatus (Duftschmidt, 1812)

|Cphonus sabulicols (Panzer, 1798)

Syntomus palfipes (Dejean, 1825)

|Cotonus azumus (Fabneius, 1775)

Syntomus fruncatelius (Linnaeus, 1761)

|Cehonus diffinis (Dejean, 1823)
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Synuchus vivahis (lliger, 1708}
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Tab. 1. Continuafion 2

Speciss PH | Ve |Speces PH| VC

Trachoblemus micros (Herbst, 1784) 4 2 |Trechus quadistriaius {Schrank, 1781) d 1

Trechus laus Putzeys, 1846 5 4 |Trechus siratulus Putzeys, 1847 5| 4

Trechus pilisensis Csiki, 1918 5 4 |Zabrus spinipes FabﬂEu.ls. 1?53}_ 1 1
pulchelivs Pulzeys, 1848 5 4 |Zabrus tenebricides (Fabncius, 1777) 3 1

Explanations:

Scale of humidity preference: 1 - 8 (1 - strongly xerophilous, 4-5 - mezohygrophilous, 8 - strongly hygrophilous)

Scate of vegetation cover prefersnce: 1 - harbage cover without any three od shrub (feids, meadows, ruderals)

2 - indiferent to vegetation cover (euryiopic in the |argest sensa)
3 - harbage cover with disperged group of trees or shrubs
4 - continuous forest stands
5~ ripicolous species
*) Agonm mosstum s here understood In its tradifional concept as a single species

Preference for humidity and vegetation cover (shadowing) in Carabids is positively correlated to certain
degree, as a sufficient shadowing of the ground by shrub or tree vegetation reduces evaporation from soil
surfaces and its heating by direct insolation and vice versa. In spite of this in mesohygrophilous
geobiocoenoses of oak to beech-fir vegetation tier many species behave more or less as stenotopic “forest” or
“open landscape” species. However, towards the higher vegetation tiers (spruce, dwarf pine and alpine
vegetation tier), in conditions of higher annual precipitation and humidity, stenotopy of some forests species
decreases, Such species (e. g. Pterostichus foveolatus, Pterostichus pilosus) also can reach a considerable
abundance and dominance in subalpine and alpine meadows (Belanské Tatry). Similarly some forest species
(for example Carabus nemoralis) in the northernmost part of their area (Russia) can easily penetrate even
into large cities, while in Central Europe they behave as stenotopic forest species. Some species characteristic
of floodplain forests (for example Carabus granulatus) successfully survive in lowlands in some reed stands
richly supplied by water or in higher altitudes in fields or . From this reason, the proposed characteristics
(Tab. 1) represent a simplification and idealisation of the complex ecological relationships of individual
species. Of course, they may evoke discussion and criticism and can be still précised and completed.

They do not characterize the whole scale of conditions in which a species occurs or can occur, but they
try to express the condition, which is supposed to be optimal and natural for each species, Their coding is
arranged increasingly from the most xerophilous species to the most hygrophilous and from the open
landscape species to the forest species.

These characteristics are based on synthesis of rich literary data (their list exceeds extent of this
contribution) and on results of quantitative field sampling carried out by the author in 1970-2004 in a
relatively large number of localities and habitat types, especially in Slovakia and Moravia, and yielding
several hundred thousand individuals,

The characteristics were already used and tested for evaluation of changes in Carabid communities in
floodplain forest in the area affected by operation of the Gabéikovo hydraulic structures and of influence of
changing hydrological regimen and simulation of floods in the Ran3purk nature reserve (Sustek 2000, 2001,
2002).
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