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THE WEEVILS (COLEOPTERA: CURCULIONIDAE) OF UPLAND
MEADOWS IN THE KRAGUJEVAC BASIN, SERBIA

S. PESIC
Faculty of Science, PO Box 60, YU-34000 Kragujevac

The weevils of upland meadows were peliminary surveyed in the Kragujevac Basin, Serbia. A total of 175
adult specimens belonging to 52 species were taken in the meadows, with steppe plant elements at the eleva-
tion of 300-500 m. Ecological processing indicated a high degree of characteristicness and specificity of the
assemby of weevils in these meadows.,
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INTRODUCTION

Investigations on weevils of upland meadows in the Kragujevac Basin were ini-
tiated in 1988, and lasted till 1994. The adult weevil specimens were collected, and
regularly sampled in the xerothermic meadows with some steppe characteristics.

The purpose of the present paper was to record the weevil species inhabiting the
upland meadows, and to ecologically process the species found, in order to get a
more correct notion about the settlement of weevils in the habitat examined.

AREA EXAMINED

Kragujevac is the main town of the Sumadija region of Serbia. The town of
Kragujevac lies at 183 m above sea level, on the bottom of the Kragujevac Basin,
drained by the river Lepenica and its tributaries (Fig. 1). The Kragujevac Basin has
an area of 452 square kilometres. The highest peak is Dulenski Crni Vrh (897 m) on
the southern rim of the Basin. The lowest point (130 m) of the area is located where
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the river Lepenica leaves the Kragujevac Basin. The whole area is gently sloped to
the north, where the Basin is open toward the Pannonian Lowland, receiving so a
strong influence of the Continental climate from the Lowland (VELIOVIC, 1967).
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Fig. 1. A sketch map showing some altitudes and the sites investigated in the Kragujevac Basin, Serbia.

Prof. dr Vladimir VELIOVIC (1967) published the most detailed survey of vege-
tation in the Kragujevac Basin.

Upland meadows are to be found in the hilly area, from 200 m to 500 m, of the
western, southern and eastern parts of the Kragujevac Basin. Weevils were collected
and examined at the following sites: Grbica, Adzine Livade, Grosnica Lake, Zeie]j,
Besnjaja, and Gornje Komarice.

Two plant associations, belonging to the same alliance Festucion vallesiacae
Klika, were described in those upland meadows.
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Ass. Trifolio-Chrysopogonetum grylli Veljovi¢ a xerothermic community with
steppe characteristics. This community is developed on gentle slopes with southern
exposures in rolling areas and regions of low hills (180-300 m) in habitats of cut-
back oak forests with deep, warm, almost neutral soil (primarily vertisol) rich in hu-
mus. This is the most stable and floristically richest (98 plant species, including 19
legumes and grasses) type of meadow in the region. The species Chrysopogon gryl-
lus 1s absolutely dominant. With its strong root system, it achives deep penetration
(the active part of roots extends to a depth of 2.5-5 m), while its extensively devel-
oped bushes cover the ground, protecting it from desiccation and thereby making
possible the appearance of other plants in the community. The optimal phase of the
community is sustained only by regular mowing. Without it, these meadows un-
dergo degradation, gradually become overgrown, and pass over for the most part
into forests of a climatogenic community. Their economic significance is consider-
able, although their yield is less than that of valley meadows. Meadows of this com-
munity are intensively plowed under because they constitute terrains suitable for
agriculture.

At elevations greater than 300 m (high hills and low mountains), these mead-
ows pass into the community Agrostido-Andropogonetum ischaemi Veljovi¢, which
belongs to the same alliance. This is a xerothermic meadow association, which oc-
cupies warm and dry habitats with soil of the lowest quality (shallow, skeletoid,
acidic), often eroded. Its transformation into forests is difficult or impossible due to
basic alteration of ecological conditions in relation to the time when such meadows
arose through clearing of the community Carpinetum orientalis serbicum Rud. This
community is also formed on abandoned plowlands. Meadows of this community
are frequently plowed under and plowed land converted to meadow, so that their flo-
ristic composition is different from site to site. The greatest significance of these
meadows is in prevention of erosion, since Andropogon ischaeumum binds soil with
its root clods.

Transformation of meadows of the type Trifolio-Chrysopogonetum gryili Vel-
jovi¢ into ones of the type Agrostido-andropogonetum ischaemi Veljovi¢ is irre-
versible.

Subjected as it is to dynamic permanent alteration (due to both climatic and an-
thropogenic influences), the rich floristic base of upland meadows in the vicinity of
Kragujevac provided grounds for speculating that they are also characterized by a
specifi aggregation of weevils.
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MATERIAL AND METHODS

Investigations on weevils of upland meadows in the vicinity of Kragujevac
were initiated in 1988.

In eight mainly summer registrations, meadows at elevations of 300-500 m
above sea level were investigated at the following localities: Gornje Komarice,
Adzine Livade, Grbice, Bednjaja, Zezelj, and near Grognicko Lake. Material was
gathered for the most part using the technique of mowing and hand collection.

The sequence from the Winkler's catalog (WINKLER, 1924-1932) was followed
in establishing the order of species in the list, except for the genera Bradybatus and
Miarus after FREUDE et al., (1983) and Tychius according to CALDARA (1990).

Ecological analysis encompassed dominance, frequency, and characteristic-
ness (exclusive linkage with the oak forest biotope) for each species, in addition to a
survey of life forms and the spectrum of nutrition. Mathematical processing was
performed according to formulas from SCHWERDTFEGER (1975) and Opum (1974).

In keeping with the calculated values of dominance, i.e., the percentage repre-
sentation, species are assigned to the five usual categories established by TiscHLER
(1949) and HEYDEMANN (1953) (from SCHWERDTFEGER, 1975) slightly modified for
precision of computer analysis: eudominant (more than 10%); dominant (5.1-10%);
subdominant, i.e., influential (2.1-5%); recedent (1.1-2%); and subrecedent (up to
19%). The abbreviations ED, D, SD, R, and SR, respectively, are used for these cate-
gories in the ecological part of the tables.

Frequency or finding frequency (occurrence to be more precise, since registra-
tions, i.e., samples, were not of the same size) and species constancy (invariability
of finding at the same place) were calculated according to the formulas given by
MERKMALE. In keeping with the calculated values, species are assigned to the four
(slightly modified) classes of TiSCHLER (1949): euconstant (75.1-100%); constant
(50.1-75%), accessory (auxiliary) (25.1-50%), and accidental (coincidental) (0-
25%). The symbols EC, C, As, and Ac, respectively, are used for these classes in
ecological processing. It should be noted that not all findings were taken into ac-
count in determining these values for the total material (accidental, 1.e., unplanned,
findings and donated specimens were excluded).

The ecologically very significant index of species characteristicness served as
confirmation or denial of a division of biotopes and habitats of weevils in investi-
gated Kragujevac Basin into twenty-one types. Species which occurred exclusively
in one type of biotope (habitat) were considered characteristic. In contrast to them,
the category of indifferent species encompassed those found in more than half (11 or
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more) of the investigated biotopes (habitats), while species that occurred in more
than one, but less than half of the biotope types, were considered transitional. The
abbreviations assemblof these categories are Ch, I, and T, respectively.

The term assembly (GILLER, 1984) is adopted as the most adequate expression
for the settlement of weevils in a given type of biotope (habitat).

The life form represents the ecological identity card of a species. For this rea-
son, analysis of assembly structure in the present paper contains a survey of the life
forms of species constituting the assembly. The division is based on the classifica-
tion of orthopteroids (BEiBIENKO & MISHCHENKO, 1951). For weevils, apart from the
standard division into adelognaths (A) - forms with a short snout and phanerognaths
(Ph) - forms with a long one, there is no standardized groupation on the basis of life
forms. For this reason, we selected a system employed previously for weevils of
Kragujevac vicinity (PEsi¢, 1990), one that is based on the habitus and ecological
niche, but which is here supplemented. In addition to phytophiles including thamno-
bionts (T), which prefer woody plants, and hortobionts (H), which are linked with
grassy plants, and geophiles (G, ground dwellers), the category of hygrophiles (Hy)
is isolated for lovers of aquatic plants and damp terrains. The group of geophiles, in
addition to cryptobiontic ground dwellers, also includes xylobionts or xylomycobionts,
which live among or in fallen branches (SPrICK & WINKELMANN, 1993).

The breadth of the spectrum of nutrition for each species significantly affects
the picture of the whole assembly. Here we adopt the widely employed division into
monophages (M) - forms which feed on one plant species exclusively, oligophages
(O) - forms which consume several related plants, and polyphages (P) - forms which
feed on more than five plant species, sometimes of different genera.

In order to illustrate the wealth of assemblies and realize the possibility of com-
paring them, the index of general diversity was calculated for each, according to the
SCHANNON'S formula (SCHANNON & WEAVER, 1949 from SCHWERDTFEGER, 1975).

To compare settlements of weevils in different biotopes (habitats) and define assem-
blies, we used the SORENSEN index of similarity (SORENSEN, 1948 from Opum, 1974).

RESULTS AND DISCUSSION

In the course of investigating upland meadows in the Kragujevac basin, eight
outings were made for collecting purposes from 1988 to 1994 (on 25 June 1988, 11
July 1991, and 21 May 1994 at ZeZelj; on 05 July 1989 at Besnjaja; on 23 July 1992
at Gornje Komarice; on 30 April 1992 near Grosni¢ko Lake; on 16 July 1994 at
Adzine Livade; and on 23 July 1994 at Grbice. Eighty-one findings yielded 175
adult specimens of weevils (84 males, 91 females). Identification established 52
species belonging to 17 genera and nine subfamilies (Tab. I).
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Eusomus ovulum, Larinus minutus, and Tychius breviusculus are dominant
species.

The parthenogenetic, polyphagic species Eusomus ovulum and the species
Gymnaetron tefrum are constant.

A basic feature of the assembly of weevils in upland meadows of the Kraguje-
vac Basin is a high degree of species characteristicness (11 species, i.e., 21.1%, are
characteristic, while only four or 7.6% are indifferent).

Only 5.8% (three species) are polyphagous.

Just two species are thamnobionts (Otiorhynchus fullo, which according to
published data can be linked with Quercus, Crataegus, Prunus spinosa, and Syringa
vulgaris; and Rhynchaenus fagi, whose development is linked exclusively with Fa-
gus svlvatica, but whose feeding is linked with Quercus and Crataegus as well).
Having arrived from surrounding forests, one specimen was found in the case of
each of the indicated two species.

All of these facts suggest that the weevil assembly of upland meadows is spe-
cific in relation to others that have been investigated in Kragujevac Basin.

The greatest similarity to the weevil assembly of upland meadows is exhibited
by the assemblies of artificial meadows (0.3652) and ruderal vegetation (0.3590).

The index of biodiversity (3.4838) is lower than for most other meadow assem-
blies in the Kragujevac Basin (PESIc, 1997). It indicates sensitivity of this weevils
assembly.

These preliminary results warn that caution is needed in realization of further
anthropogenic activities in upland meadows. They also confirm the already estab-
lished permanent alteration of the fauna in the direction of increasing occurrence of
steppe forms (MILOJEVIC, 1984; SToiaNoviC, 1989).
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CURCULIONIDAE (COLEOPTERA) BPACKUX JIMBATA
KPATVJEBAYKE KOTJIMHE

C. [NELUKR

HN3Bon

Ha ocHOBY aaynTHOT KYPKYITHOHHIHOT MATEPHjald CAKYIUbEHOT Y TIEPHOY O/
1988. mo 1994. roauue y KparyjeBaukoj KOTIMHM, JAT je NPeTHMMHHAPHH TPHKa3
hayHe 1 eKOJIOLIKOT CTatha acambIieje OBHX HHCEKATa KOHCTATOBAHE HA OPACKHM JTH-
BajaMma.
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Y ocaMm, MaxoM JeTEHX CHIMaKa, HCTPaKHBAHE CY TMBa/Ae HAa HAIMOPCKHM BUCH-
Hama 300-500 M, Ha noxanuteruma Iopme Komapuue, Aunne Jusage, I'p6uue,
Bewmaja, Xexen u xox IpomHnukor jesepa. Cse cy cyBe, ca eleMeHTHMA CTere
(nmpunagajy acoumjauujama Chrysopogonetum-Festucetum vallesiacae Bemosuh n
Agrostido-Andropogonetum ischaemi Bemsosuh).

VkynHo 81 Hanas je caapxkao 175 jeaunku (84 myxjaxa, 91 JKeHKa) u3 52 BpcTe
(17 ponosa, 9 noadamunnja).

Exonoka o6paaa je moxasana BUCOK CTereH KapakTepHcTHYHOCTH. Kapaktep-
ucTHyHo je 11 Bpera, 1j. 21,1%; numudepenTHux Bpeta uMa ceera 4 (7,6%).

HomunanTHe Bpcre ¢y Eusomus ovulum, Larinus minutus v Tychius breviusculus.

Y moreiy MpUCYTHOCTH KOHCTAHTHE Cy NapTeHOTeHeTCKa, noandara Bpera Eu-
somus ovulum w Gymnaetron tetrum.

Creunununoct acambiieje Kypkynuonnaa 6packux nusaga Kparyjesauke kot-
nuHe notsphyjy u cneaehn nogaun. IMonndaro je camo 5,8% (3 Bpere). TaMHOGHOHTH
cy tek ase Bpcre (Otiorhynchus fullo, xoju ce Mo AUTEPATYPHUM TIOAALIMMA MOKE
Besatu 3a Quercus, Crataegus, Prunus spinosa, Syringa vulgaris n Rhynchaenus fagi
pasBuhieM WCKbYyuuBO BesaH 3a Fagus silvatica, a ucxpaHoMm u 3a Quercus n
Crataegus) naljene ca 110 jeJHOM jeMHKOM TIPHCTIESIOM W3 OKOJIHHX LIyMa.

[Tapanento nctpakusame je omoryhinio komMnapauujy ose u acambieja KypKy-
JIMOHMAA ca ApYrux Omuoroma wiu cranmmTa. Hajenmunnje 6packoj cy acamGieje
KYpKyJIHOHHAA BemTaukux nuBana (0,3652) u pynepanue Beretaumje (0,3590).

Hwkn unzexc 6noausepsurera (3,4838) y oanocy Ha BehuHy APYTrHX JTHBAICKHX
acambreja y KparyjeBaukoj KOT/IHHH OTIOMHEbE HA OCET/LUBOCT acaMblIeje KypKy/iH-
OHMIA OpACKUX MTUBAJA.

OBH NMpeMMHHAPHU PE3Y/ITATH YIIO30PaBajy Ha ONpe3 Y Aa/bHM aHTPOTIOrEHUM
aKTHBHOCTHMa Ha Op/ICKHM NHMBazaMa, a M IIOTBp/a Cy Beh KOHCTATOBAHOI TepMa-
HEHTHOT Memama (hayHe y cMepy crenmudusanje.
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