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LIFE FORMS OF ADULTS OF GROUND BEETLES
IN ZAQATALA STATE NATURE RESERVE
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Zagatala State Nature Reserve
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The morphological and ecological adaptations of adults of ground beetles were studied in The Zagatala
State Nature Reserve. The studied region is represented by 15 morpho-ecological groups of ground
beetles which included into 2 classes: zoophagous and mixophitophagous. Analysis of results obtained
showed the distinct difference in the set of life forms. The zoophagous is represented by such subclasses
as epigeobionts, stratobionts, geobionts and predominate in species abundance accounting for 81,21% of
total amount of species. Among subclasses the stratobionts are dominants (49.7%), they are followed by
epigeobionts (10.3%) and the lowest number of species is registered for geobionts which accounts for
3.03% (5 species) of the total number of species.

The class mixophitophagous accounts for18,79% of the total number of species and includes the subclasses
stratobionts, stratohortobionts and geohortobionts. Here, among the subclasses, the leader one is
geohortobionts accounting for 23,64% (39 species)and followed by stratohortobionts accounting for 8,48%
(14 species). The lowest number of species is registered for subclass stratobionts 4,85% (8 species).

In consequence of the study the litter-surface group stratobionts was the largest group of ground beetles in
the Zagatala State Nature Reserve. It accounts for 29.7% (49 species) of the total number of species. The
group includes representatives of such genera as Nebria, Bembidion, Agonum, Panagaeus, Notiophilus,
Anchomenus, Chlaenius, Badister, Dinodes. The smallest number of species is represented by strayed
geohortobionts (1 species) and flying epigeobionts (1 species), which account for 0.6% of the total
number of species.

Key words: ground beetles, Zagatala State Nature Reserve, life-forms

KUTTEBI ®OPMHU IMAT O KYKEJIUILI 3AKATAJIBCBKOT'O IEP2)KABHOI'O ITPUPOJHOI'O
3AIIOBIIHUKA

3anriesa M.P.

axamanvcokuii deparcasHuii nPUPOOHULL 3aN0GIOHUK
AZ 6204, 3axamana, eyn. [picap, 3

zmalaxat@mail.ru

Y pe3ynmpTaTi TPOBENCHHWX JOCTI[KCHb BHBYEHI MOP(OCKOJOTiUHI ajamrariii iMaro TypyHiB
3akaTabChbKOTO 3aIOBIIHMKA. YChOTO B JIOCHIPKYBAaHOMY paioHi MpencTaBieHo 15 MophoekoaoriyHux
TPyl TYpYyHiB, 00'€JHAHMX 32 XapaKTepoM XapuyyBaHHS y JiBa Kiach — 300¢aru i mikcodirodaru. I1pu
aHaNi3l OTPHMMaHMX pe3yJbTaTiB BiJ3Ha4yeHI MOMITHI po30iXHOCTI B Habopi kurreBux Qopm. Kiac
300(ary, MpencTaBICHUI MigKIacaMu emireodioc, cTpaTodioc, reobioc i craHoButh 81,21% BUIB,
3HAYHO IepeBaKa€ 3a BUAOBMM po3MaitTsM. Cepen mifKiIaciB 3a BUAOBHM pPO3MAITTSIM JOMIHY€E
ctparobioc, mo craHOBUTH 49,7%, naii iine emireo6ioc (10,3%), 1 HaliMEHIIIe YHCIIO BU/IIB BiI3HAYAETHCS
JUIs reobioca, yacTka sIKoro cTaHoBUTH 3,03% (5 BUIIB) Big 3arajbHOTO YMCia BUJIIB.

Knac mikcodirodaris cranoButh 18,79% Bin 3araipHOrO YMcia BUIIB 1 BKIIOYA€E MiJKIACH CTPaToOdioc,
cTparoxoprobioc i reoxoptobioc. Cepen miIKiIaciB JAUpye MiIKIac reoxoprodioc, Mo cTaHOBUTH 23,64%
(39 BumiB), mami 3a BHOOBHM pPO3MAiTTSIM #zme cTpaToxopTodioc, mo craHoBuTh 8,48% (14 BuUIiB),
1 HalMEHIIIe YUCIIO BUIIIB BiI3HAYAETHCS IS imKiIacy crparodioc —4,85% (8 Bumis) .
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HaituncenpHimow rpymnor TypyHIB 3aKaTalbChKOTO 3alOBIJHHUKA € IpyNa CTPaTOOIOHTOB IOBEPXHEBO-
MiJICTUIKOBUX, YacTKa sAkuxX ckiana 29,7% (49 Buni). o 1iel rpynu BXOIATh MPEICTABHUKH TaKUX
poxis, sik Nebria, Bembidion, Agonum, Panagacus, Notiophilus, Anchomenus, Chlaenius, Badister,
Dinodes. Halimerie uncio BUIIB BiJ3HAYAETHCS IS TPYI T€OXOPTOOIOHTIB 3a0pOiqHUX 1 emireo0ioHTIB
JITaI04MX, 9aCTKa SIKMX cTaHOBHUTS 110 0,6% (110 1 Buy) Bix 3araibHOTO YKCIIa BHIIB.

Knrouosi crosa: srcysrcenuyi, 3axamanbCcokuil 3an08IOHUK, JCUMMES Popmu

KNU3HEHHBIE ®OPMbI UMAT O KYKEJUIL 3BAKATAJIBCKOI'O TOCYJAAPCTBEHHOI'O
IMPUPOHOI' O 3AITIOBEJHUKA
3anruesa M.P.

3akamanvckuii 20cyoapcmeerHblll BPUPOOHBILL 3aN08eOHUK
AZ 6204, 3axamana, yn. [Picap, 3

zmalaxat@mail.ru

B pe3ynbTaTe NpOBEACHHBIX UCCICIOBAHUN U3Y4eHBI MOP(HOIKOTOIHICCKHE aaNTAIlHH UMAaro Ky KeITHII
3aKaTaabCKOro 3amoBeqHKMKAa. Bcero B McciaemyeMoM paifoHe MpeacTaBiieHO 15 MOpQOIKOIOTHYECKUX
TPYII KYXKEJUI, 00bSTUHEHHBIX 0 XapaKTepy MUTAaHUS B JBa Kiacca — 300(ard u Mukcodurodarm.
[lpu aHamM3e MOMYYCHHBIX PE3yJIHTATOB OBUIO OTMEUYCHO 3aMETHOE pa3jindne B HA0OpE >KU3HEHHBIX
¢opm. Kitacc 300¢aru, mnpencTaBIeHHBIH TMOAKIACCAMH SIHIe00HOC, CTparoduoc, reoduoc u
cocrapistroni 81,21% BUIOB, 3HAYNTENBHO MTpeodIIaIaeT no BUI0BOMY obOwinio. Cpeau MoKIIACCOB 110
BHJOBOMY OOWJIMIO JOMHHHPYET CTpaTodmoc, coctapisromuit 49,7%, namee cliegyeT 3muTeoOnoc
(10,3%), u HamMeHbIllee YKUCIO BHIOB OTMEYAeTCs Uil reoduoca, IoJsi KoToporo coctasisier 3,03%
(5 BumOB) OT 00IIIETO YKCIIA BUJIOB.

Knacc mukcodurodaro cocramser 18,79% oT oOmero 49mcia BHIOB U BKJIIOYACT MOIKIACCHI
cTparobuoc, crpatoxopTodnoc u reoxoprobroc. Cpean MOAKIACCOB JIMAUPYET MOIKIIACC TeoXopToduoc,
cocrapisronid  23,64% (39 BuIOB), nmamee MO BHJIOBOMY OOMIIHMIO CIIEIyeT CTpaToxopToOHoc,
cocrapistromuit 8,48% (14 BUIOB) M HAMMEHbBIIIEE YHCIIO BUJIOB OTMEYACTCS JUIS MOJAKIIACCA CTPATOOHOC
—4,85% (8 BumoB).

CaMolf MHOTOUNCIEHHOH TpYIIOH IKyKelIHl 3aKaTaJbCKOTO 3alOBeJHHKA SBISETCS TpyIIa
CTpaTOOMOHTOB TMOBEPXHOCTHO-TIOACTHIIOYHBIX, JOJS KOTOphIX coctaBwia 29,7% (49 BumoB). B oty
TPYIINy BXOMAT MPEACTABUTENHN TakuxX pojioB, kak Nebria, Bembidion, Agonum, Panagaeus, Notiophilus,
Anchomenus, Chlaenius, Badister, Dinodes. HauMeHbiliee YHCIO BHIOB OTMEYAETCS MJISl TPYIII
re0XOPTOOMOHTOB 3a0POUIHBIX M SITUT€OOMOHTOB JIETAIOIINX, J0JIs1 KOTOPBIX cocTasiser no 0,6% (mo 1
BHIY) OT OOIIEro Yrcia BUJIOB.

Kmiouesvie cnosa: srcysicenuynl, 3axamanbckuti 3an068e0HUK, HcusHeHHbIe QopMbl

INTRODUCTION

Life forms of ground beetles were first studied due to the works of Sharova [1-4], which
elaborated hierarchical system of life forms, which is based on the principles of morphological
and ecological similarity. The main directions of the morphological-ecological evolution of
ground beetles allowed revealing the eco-faunal, comparative morphological and developmental
approaches in the study of life forms of ground beetles. The method of spectra of life forms
made it possible to find out the laws of their landscape-zonal distribution as well [4].

Usually, the vast majority of this type of work was carried out in the European part of Russia and
partly in the Caucasus [5-6]. For this reason, for the first time on the territory of the reserve the
species composition of ground beetles of the studied area was classified by the system of life
forms proposed by Sharova [4].

The aim of this work was to study life forms of imago of the ground beetles of the Zagatala
reserve.

MATERIALS AND METHODS OF RESEARCH

Our own materials collected from 2011 to 2014 in the territory of Zagatala State Reserve and
materials from the collections of the Institute of Zoology of the RAS, Dagestan State University
(Russia) and Institute of Zoology of National Academy of Sciences of Azerbaijan (Baku) served
as a material for the given work. Altogether about 15 thousands specimen of ground beetles were
collected, treated and reviewed in the collections.
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During research the collection of material and observations were carried out by us almost in the
entire territory of the reserve, as well as in all landscape habitats. Collection of ground beetles
was conducted by the generally accepted method of insect collection. However, the specific
characteristics of the carabids have also been taken into account [7-9]. In this paper, we used the
method of analysis of life forms proposed by Sharova [4], the essence of which is a hierarchical
classification of objects and the division of a set of objects into homogeneous groups.

RESULTS AND DISCCUSIONS

The studied region is represented by 15 morpho-ecological groups of ground beetles which
included into 2 classes: zoophagous and mixophitophagous. (table.1, fig. 1).

Table 1 — Analysis of life forms of ground beetles from Zaqgatala State Nature Reserve

Life forms | Species
Class ZOOPHAGES
subclass Epigeobionts
Group Carabus staehlini Adams, 1817
EPIGEOBIONTS WALKINGS

C. septemcarinatus Motschulsky, 1840
C.corticalis Motschulsky, 1844

C. adamsi Adams, 1817

C. adamsi hollbergi Mannerheim, 1827

C. fausti Dohrn, 1873

C. osseticus Adams, 1817

Calosoma sycophanta Linnaeus, 1758

C. maderae Fabricius, 1775

C. auropunctatum dsungaricum Gebler, 1833
Cychrus aeneus Fischer von Waldheim, 1824

Group Cicindela germanica Linnaeus, 1758
EPIGEOBIONTS FLYING
Group Asaphidion austriacum Schweiger, 1975

EPIGEOBIONTS RUNNING

Elaphropus haemoroidalis Ponza, 1805
E. decoloratus Chaudoir, 1850
E.anomalus Kolenati, 1845

E. thoracicus Kolenati, 1845

Subclass Stratobions

Series

STRATOBIOS — SKVAZHNIKI
Group Nebria nigerrima Chaudoir, 1846
STRATOBIOS - LITTER-SURFACE

N.schlegelmilchi Adams, 1817

N. verticalis Fischer von Waldheim,1828

N. tenella saridaghensis Shilenkov, 1983

N. picicornis Fabricius, 1801

N. picicornis luteipes Chaudoir, 1850

Bembidion bipunctatum rugiceps Chaudoir, 1846
B. caucasicum Motschulsky, 1864

B. astrabadense transcaucasicum Lutschnik, 1939
B. rionicum Muller-Motzefeld, 1983

B. relictum Apfelbeck, 1904
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Species

B. depressum Menetries, 1832

B. kartalinicum Lutshnik, 1937

B. quadripustulatum Serville, 1821

B. andreae quadriflammeum Reitter, 1889

B.femoratum caucasicola Netolitzky, 1918

B.varium Olivier, 1795

B. subcostatum Motschulsky, 1850

B. tetrasemum Chaudoir, 1846

B. combustum Menetries, 1832

B.inoptatum Schaum, 1857

B. fraxator Menetries, 1832

B. multisulcatum Reitter, 1890

B. lederi Reitter, 1888

B. lampros Herbst, 1784

B. brunnicorne Dejean, 1831

B.abchasicum Muller-Motzfeld, 1989

B.zaitzevi Lutshnik, 1937

B. luteipes Motschulsky, 1844

B. decorum subconvexum K. Daniel, 1902

B. tibiale Duftschmid,1812

B. varicolor agurense Lutshnik, 1937

B. quadrimaculatum Linnaeus, 1761

B. nordmanni Chaudoir, 1844

B. quadricolle Motschulsky, 1844

Agonum muelleri Herbst, 1784

A. viduum Panzer, 1797

A.viridicupreum Goeze, 1777

A. thoreyi Dejean, 1828

Panagaeus cruxmajor Linnaeus, 1758

Notiophilus rufipes Curtis, 1829

Anchomenus dorsalis Pontoppidan, 1763

Chlaenius coeruleus Steven, 1809

C.vestitus Paykull, 1790

C. lederi Reitter, 1888

C. chrysothozax Krynicki, 1832

C. festivus Panzer, 1796

Badister collaris Motschulsky, 1844

Dinodes viridis Menetries, 1832

Group

STRATOBIOS - LITTER

Trechus nivicola Chaudoir, 1856

T. liopleurus Chaudoir, 1850

T.quadristriatus Schrank, 1781

Calathus melanocephalus Linnaeus, 1758

C. fuscipes Goeze, 1777

Platynus assimile Paykull, 1790

Leistus fulvus Chaudoir, 1846

Perileptus areolatus Greutzer, 1799

Group

Cymindis scapularis Schaum. 1857
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Species

STRATOBIOS - LITTER- CREVICE

Brachinus psophia Serville, 1821

B.elegans Chaudoir, 1842

B. plagiatus Reiche, 1868

B.brevicollis Motschulsky, 1845

B.explodens Duftschmid, 1812

Parazuphium chevrolati schelkownikowi Carrett,

1898

Group
STRATOBIOS — ENGEOBIONTS

Elaphropus diabrachys Kolenati, 1845

Tachys micros Fischer von Waldheim, 1828

T. fulvicollis Dejean, 1831

T.bistriatus Duftschmid, 1912

Group
LITTER — UNDER BARK

Syntomus pallipes Dejean, 1825

Tachyta nana Gyllenhal, 1810

BOTHROBIONTS

Series
STRATOBIOS EARTHING
Group Pterostichus niger Schaller, 1783
LITTER - SOIL ’
P. lacunosus intricatus Motschulsky, 1845
P. ordinatus kacheticus Lutshnik, 1928
P.nivicola Menetries, 1832
P. daghestanus Reitter,1896
P. vernalis Panzer, 1796
P. nigrita Paykull, 1790
P. strenuus Panzer, 1797
Poecilus cupreus Linnaeus, 1858
P.stenoderus Chaudoir, 1846
Group Laemostenus caspius Menetries, 1832

L. sericeus hepaticus Faldermann, 1836

Subcl

ass Geobios

Group
GEOBIONTS RUNNING -
BURROWING

Scarites terricola Bonelli, 1813

S. planus Bonneli, 1813

Dyschiriodes aeneus Dejean, 1825

Clivina collaris Herbst, 1784

C.fossor Linnaeus, 1758

Class Myxophytophages

Subclass Stratobios

Group
STRATOBIOS — SKVAZHNIKI

Stenolophus skrimshiranus Fuente, 1902

S. persicus Mannerheim, 1844

S. mixtus Herbst, 1784

S. marginatus Dejean, 1829

S. discophorus Fischer von Waldheim, 1823

Bradycellus caucasicus Chaudoir, 1846
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Acupalpus parvulus Sturm, 1825

A. elegans Dejean, 1829

Subclass Stratohortobios

Group
STRATOHORTOBIOS

Parophonus maculicornis Duftschmid, 1812

P. hirsutulus Dejean, 1829

P. planicollis Dejean, 1829

Ophonus nitidulus Stephens, 1828

O. cribricollis Dejean, 1829

O.sabulicola Panzer, 1796

O. rufibarbis Fabricius, 1792

O. azureus Fabricius, 1775

O. subquadratus Dejean, 1829

O.puncticeps Stephens, 1828

O. diffinis Dejean, 1829

O.similis Dejean,1829

Dixus obscurus Dejean, 1825

Amblystomus niger Heer, 1838

Subclass Geohortobios

Group
GEOHORTOBIOS HARPALOIDS

Parophonus maculicornis Duftschmid, 1812

Amara aenea De Geer, 1774

A.equestris Duftschmid, 1812

A. familiaris Duftschmid, 1812

A. curta Dejean, 1828

A. similata Gyllenhal, 1810

A. anthobia A.Villa et G.B.Villa, 1833

A. municipalis Duftschmid, 1812

A. morio Menetries, 1832

A. ovata Fabricius, 1792

A. praetermissa C. R. Sahlberg, 1827

A. subdepressa Putzeys, 1866

A. apricaria Paykull, 1790

A. tibialis Paykull, 1798

Harpalus rufipes De Geer, 1774

H. griseus Panzer, 1797

H. honestus Duftschmid, 1812

H. rubripes Duftschmid, 1812

H.latus Linnaeus, 1758

H.affinis Schrank, 1781

H. calceatus Duftschmid, 1812

H.serripes Quensel, 1806

H. flavicornis Dejean, 1829

H.smaragdinus Duftschmid, 1812

H. tenebrosus Dejean, 1829

H. tardus Panzer, 1797

H. distinguendus Duftschmid, 1812

H. saxicola Dejean, 1829
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Life forms Species

H. cupreus Dejean, 1829

H. atratus Latreille, 1804

H. dimidiatus Rossi, 1790

H.convexus Faldermann, 1836

H.albanicus Reitter, 1900

Carterus angustipennis Chaudoir, 1852

C. angustipennis lutshniki Zamotailov, 1988
Anisodactylus nemorivagus Duftschmid, 1812
A. binotatus Fabricius, 1787

A. signatus Panzer, 1797

Group Curtonotus aulicus Panzer, 1797
GEOHORTOBIOS STRAYED

The morphological and ecological adaptations of adults of ground beetles were studied in The
Zagatala State Nature Reserve. The studied region is represented by 15 morpho-ecological
groups of ground beetles which included into 2 classes: zoophagous and mixophitophagous.
Analysis of results obtained showed the distinct difference in the set of life forms. The
zoophagous is represented by such subclasses as epigeobionts, stratobionts, geobionts and
predominate in species abundance accounting for 81,21% of total amount of species. Among
subclasses the stratobionts are dominants (49.7%), they are followed by epigeobionts (10.3%)
and the lowest number of species is registered for geobionts which accounts for 3.03%
(5 species) of the total number of species.

geobionts running —
burrowing walkings 1%
geohortobios 3% \ ’ epigeobionts

strayed running

1% 3%

epigeobionts epigeobionts flying

geohortobios

harpaloids
stratobios- 23%

skvazhniki
5%

bothrobionts
1%

stratobios - litter
5%

stratobios —

s.tratobios- stratobios-litter engeobionts stratobios - litter-
litter - soil —under bark 2% crevice
6% 1% 4%

Fig. 1. Spectrum of life forms of ground beetles of the Zagatala State Nature Reserve

The class mixophitophagous accounts for18,79% of the total number of species and includes the
subclasses stratobionts, stratohortobionts and geohortobionts. Here, among the subclasses,
the leader one is geohortobionts accounting for 23,64% (39 species) and followed

Bicnuk 3anopizbko2o nauionansnozo ynieepcumemy Mel, 2015



62

by stratohortobionts accounting for 8,48% (14 species). The lowest number of species
is registered for subclass stratobionts 4,85% (8 species).

In consequence of the study the litter-surface group stratobionts was the largest group of ground
beetles in the Zagatala State Nature Reserve. It accounts for 29.7% (49 species) of the total
number of species. The group includes representatives of such genera as Nebria, Bembidion,
Agonum, Panagaeus, Notiophilus, Anchomenus, Chlaenius, Badister, Dinodes. The smallest
number of species is represented by strayed geohortobionts (1 species) and flying epigeobionts
(1 species), which account for 0.6% of the total number of species.

Thus, studies on the analysis of the life forms of ground beetles in Zagatala Reserve give an idea
of the morpho-ecological structure of the population of ground beetles; allow revealing
a complex of the specific conditions of their habitats. In addition, the study can be used
for biological diagnostics of soil and for description of the ecological structure, dynamics and
monitoring of the ecosystem in the Zagatala Reserve.

Prospects for further research. Revealed features in the composition and structure of the
population of ground beetles of the Zagatala State Nature Reserve can be used as a basis
to conduct monitoring activities and bioindicative research.

CONCLUSIONS

1. Altogether there are 15 morpho-ecological groups of ground beetles, united by the nature
of nutrition in two classes - zoophages and mixophytophages. The first class submitted by
subclasses epigeobioc, stratobios, geobios and constituting 81.21% of the species predominates
in species abundance. The second class accounts for 18.79% of the total number of species and
includes subclasses stratobios, stratohortobios and geohortobios.

2. The largest group of ground beetles of the Zagatala Reserve is a group stratobios — surface
litter, which accounted for 29.7% (49 species). The smallest number of species is observed for
groups geohortobios strayed and epigeobios flying, which accounted for 0.6% (1 species) of the
total number of species.
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THE BEE GENUS ANDRENA FABRICIUS, 1775 (HYMENOPTERA,
APOIDEA, ANDRENIDAE) IN AZERBAIJAN.

REPORT 1. THE SUBGENERA CHLORANDRENA, ORANDRENA,
LEPIDANDRENA, POECILANDRENA, ULANDRENA,
NOBANDRENA, TRUNCANDRENA, MELITTOIDES,

CHARITANDRENA, SCITANDRENA, MELANAPIS, PLASTANDRENA
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An annotated checklist of 42 species of the bee genus Andrena belonging to 12 subgenera is given. The
most species-rich subgenera are Plastandrena — 7, Poecilandrena — 6, Lepidandrena — 5, Chlorandrena — 5,
Nobadrena — 5, Truncandrena—5. Each species is supplied with date on landscape and khabitat
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