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okpectHocTelt CaBunia (X0JaMcKoe BOE€BOICTBO)

Curculionidae are herbivorous forms that live in various plant as-
sociations on land and in water. This taxon has been the object of quali-
tative and quantitative studies only in a few dry-ground forest commun-
ities (1, 2, 4, 6—9, 13). That is why it appeared desirable to investigate
that group of insects in the habitats of that type. The aim of the present
study was to follow changes in species composition and in the numerical
structure of Curculionidae that took place in the successive years of in-
vestigation in two dry-ground forest subassociations and in a clearing
community on a dry-ground forest habitat.

AREA, METHODS AND MATERIAL

Studies on Curculionidae fauna were conducted in 1982—1984 in the forests of
the Chelm Forest Inspectorate, Sawin District. The insects were collected in the
herb layer of the two subassociations of the dry-ground forest association: Tilio-
-Carpinetum typicum (Stand 1) and Tilio-Carpinetum stachyetosum (Stand I1I) and
in a clearing community (Stand I1I) — 3.

The area of the first subassociation was ca 5 ha. The herb layer was poorly
developed with a cover of ca 50%. The dominant plants were Galeobdolon luteum,
Asperula odorata, Stellaria holostea, Anemone nemerosa.

d
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The area of Stand II was ca 3 ha, stretching at the bottom of a local depression.
The herb layer cover was 70% with the dominant plants: Aeogopodium podagraria,
Oxalis acetosella, Stellaria nemorum and sycamore seedlings. In the more humid
parts there were numerous Impatiens noli-tangere and Circaea lutetiana.

The clearing community covered an area of ca 10 ha. In 1982 it was three years
old. The herb layer cover was ca 90%. The dominant plants were: Calamagrostis
epigeios, Aegopodium podagraria, Rubus idaeus and oak, hornbeam, linden and larch
seedlings.

In all the stands samples were taken during the whole growing season (May
through September) with an entomological net. One sample equalled a series of
10X25 catches with a net. Two such samples were taken from each surface at the
same time. A total of 64 samples was taken from the typical dry-ground forest,
60 from the low and 66 from the clearing.

The collected material was analyzed using two indices: that of individual do-
mination and of relative density. The following domination classes were distin-
guished: eudominants >10%, dominants — 5.1—10%, sudominants — 1.1—5% and re-
cedents <1%.

Estimation of similarity of Curculionidae fauna inhabiting the plant communities
under investigation was based on the Jaccard index, relative density serving as
basis of calculations (5). Species diversity (H’) of Curculionidae was estimated with
the Shannon formula (10). The index of even distribution of domination structure
was calculated using the Tramer formula (11). For the purpose of assessment of the
dynamics of changes in particular parameters mean variability coefficient (CV)
was calculated (12).

ANALYSIS OF MATERIAL

2008 specimens of Curculionidae were collected in plant communities
during three years of studies. In this collection 94 species were distin-
guished (Table 1).

The lowest numbers of specimens and species were collected in the
herb layer of the typical dry-ground forest. 124—185 individuals were
reported, representing 15—27 species. In stand II, in the herb layer of
low dry-ground forest, 123—341 individuals were collected (i.e. 22—30
species). Most specimens and species were collected in the clearing com-
munity. 211—382 individuals were reported representing 40—47 species
(Table 2).

Similar values were found for the species diversity index (H’), the
highest being assumed in the clearing while the lowest were reported
for the subassociation of Tilio-Carpinetum typicum. By analyzing the
intensity of changes in those parameters with the mean variability co-
efficient (CV) it was demonstrated that in the course of the successive
years of investigation both the number of species and their diversity as-
sumed the lowest values of this parameter in the clearing (Table 2), the
highest intensity of changes being reported in the low dry-ground forest
(CV=26) and the highest species number in the typical dry-ground forest
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Table 1. Numerical comparison of Curculionidae collected in Tilio-Carpinetum as-

sociations in the Bachus reserve

No.

Stand

typicum

Tilio-Carpinetum Tilio-Carpinetum
stachyetosum

Clearing
community

Name of species

Year 1982 1983 1984 1982 1983 1984
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Attelabus nitens (Scop.)
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.simum Germ.

. radiolus (Marsh.)
miniatum Germ.
cruentatum Walt.
sanguineum (De Geer)
seniculus Kirby
laevigatum (P ay k.)
hookeri Kirby
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. pavidum Germ.

simile Kirby

viciae Payk.
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. nigritarse Kirby
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(De Geer)
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Hypera zoilus (Scop.)
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Table 1 continued
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S. potentillae Ger m.

Anthonomus rubi (Herbst)
Brachonyx pineti (P ay k.)
Bradybatus kellneri Bach

Curculio nucum L. 1
C. glandium Marsh.

C. pyrrhoceras Marsh.

Magdalis barbicornis (Latr.)
Trachodes hispidus (L.) 3
Acalles camelus (F.)

A. echinatus Germ.

Mononychus punctumalbum
(Herbst)

Litodactylus leucogaster

(Marsh.)

Phytobius waltoni Bo h.

Ph. quadrituberculosus (F.) 2
Rhinoncus bruchoides
(Herbst)

Rh. castor (F.)
Amalus haemorrhous
(Herbst)

Coeliodes dryados (Gmel.) 5
C. cinctus (Geoffr.)

Ceutorhynchus pleurostigma
(Marsh.)

. assimilis (P ay k.)

. gallorhenanus Solari

. contractus (Marsh.)

. erysimi (F.) 2
. quadridens (P anz.) 1
. pallidicornis Bris.

. floralis (P ayk.) 13
. quercicola (P ayk.)

Cidnorhinus quadrimaculatus (L.) 1
Nanophyes marmoratus

(Goeze)

N. globulus (Germ.)

Gymnaetron pascuorum

(Gyll)

G. melanarium (Ger m.) 1
G. veronicae (Ger m.) 1
G. antirrhini (Payk.)

G. linariae (Panz.)

Cionus alauda (Herbs t)

C. tuberculosus (Scop.) 3
C. scrophulariae (L.)

C. hortulanus (Geoffr.) 1
Cleopus solani (F.)

Rhynchaenus stigma (G er m.)
Rhamphus pulicarius

(Herbst)

W -

lolokelololole!

(O N
NN
b DD

(-]

©o
O =

(3]

10
22

68

[l 7}

-
Or e O W

—

14

Total number of individuals 185

124

144 123 219 341 279

211

382

Number of samples

64

60




Changes in Weevils Groups (Col.,, Curculionidae)... 69

(Table 2). In the association of Tilio-Carpinetum stachyetosum both do-
mination structure and abundance of species underwent intense changes.
This was due to an increase in the successive years of investigation in
the number of collected specimens of Phyllobius argentatus with a drop
in the numbers of Strophosoma capitatum and the occurrence of Scia-
philus asperatus in this subassociation. This species prefers shady and
damp places with the dominant Primula officinalis in the herb layer. it
found favourable conditions for development in the low dry-ground forest.

Season dynamics of abundance of Curculionidae in the association
of Tilio-Carpinetum typicum had a similar course in the successive years
of investigation. Two maxima were found in the development of Cur-
culionidae population: that of spring (turn of May and June) and that
of autumn — September until mid-October (Fig. 1). In spring many P.
argentatus and S. capitatum were collected, and in autumn A. apricans
and A. flavipes.

-]

3

3

Number { individuals / sample }

Manthe

Fig. 1. Dynamics of abundance of Curculionidae population in typical dry-ground
forest

The course of changes in abundance in the association of Tilio-Car-
pinetum stachyetosum was similar, Curculionidae being collected in far
greater numbers in spring than in autumn (Fig. 2).

The analysis of the dynamics of abundance Curculionidae inhabiting
the clearing community had a similar profile after two years of investi-
gation. Two periods of increased numbers were reported in the develop-
ment of the population. In spring A. pavidum, A. brevirostre, C. tuber-
culosus, R. castor were more numerous, and in autumn S. capitatum. An
exception was the course of changes in numbers in 1982 where a high
increase in abundance of Curculionidae was reported in full summer.
R. castor was collected in large numbers at that time, which mainly con-
tributed to this maximum (Fig. 3).
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Fig. 2. Dynamics of abundance of Curculionidae population in low dry-ground forest
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Fig. 3. Dynamics of abundance of Curculionidae population in clearing community

The highest class of domination (eudominants, dominants) in all stands
comprised 19 species represented by 1370 specimens, which is 68.2% of
all that were collected. The class of eudominants and dominants in the
herb layer of the typical dry-ground forest in all the years of investiga-
tion was made up of the same 4 species, with their order in domination
structure changing. They were two dendrophiles — S. capitatum and P.
argentatus and two species living on the Papilionoceae — A. flavipes
and A. apricans, which spent the winter in this environment. In one year
a synantrope C. floralis was more numerous, and in 1984 a forest species
T. hispidus appeared (Fig. 4).

Very similar was domination structure in the low dry-ground forest
(Fig. 5). In all three years of investigation 4 species were collected, three
of which being the same as in the typical dry-ground forest and S. aspe-
ratus appearing only in this stand. P. arborator and N. marmoratus were
also fairly numerous, which were not reported in stand I.
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Fig. 5. Level of relative numbers and domination structure of Curculionidae in low
dry-ground forest

Quite a different domination structure was observed in the clearing
community. Apart from one species, this index changed in successive
years of investigation (Fig. 6). There was a distinct drop in abundance
of meadow species in favour of forest and brushy species. In the first
two years R. castor, a meadow element, was dominant while in the last
year S. capitatum (a forest species), the former being collected in very
few numbers.
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Fig. 6. Level of relative numbers and domination structure of Curculionidae in
clearing community

Similarly to the species diversity index, the index of uniformity of
domination structure (J’) of Curculionidae also changed in particular
stands (Table 2).

Among Curculionidee found in the investigated areas in all years
of investigation three groups can be distinguished, which are connected
with definite floristic associations (Fig. 7). One group covers stand I —
a typical area of the association of Tilio-Carpinetum. Its main components
were S. capitatum and P. argentatus, which made up 50% of all Curculio-

nidae collected.
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Fig. 7. Dendrogramme of Curculionidae fauna in communities under investigation
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The next group comprised stand II — a damp area of the dry-ground
forest. Similarity coefficient of Curculionidae in this group did mot ex-
ceed 40%, the main bulk of the group being formed also by P. argentatus
and S. capitatum and also S. asperatus, which occurs in more humid com-
munities.

The clearing community clearly differed from the other stands both
with respect to plants and Curculionidae inhabiting it. Similarity index
assumed the lowest values here, and the main bulk of the group was made
up both of meadow and forest species.

The fauna of particular groups of the dry-ground forest habitat was
characterized by a different proportion of elements of ecological plasticity
(Table 2 and 4). Values of those indices underwent the lowest changes
in the subassociation of Tilio-Carpinetum stachyetosum with very intense
changes in the Tilio-Carpinetum typicum.

In the corpus of Curculionidae collected in the studied habitat, the

highest percentage covered eurytopes (52.1—73.8%). In the course of in-
vestigation this species group underwent the highest changes in the typi-

Table 2. Selected ecological parameters of Curculionidae in the herb layer of the
Bachus dry-ground forest habitat

Tilio-Carpinetum Tilio-Carpinetum Clearing
typicum stachyetosum community

Year 1982 1983 1984 1982 1983 1984 1982 1983 1984

Parameters Stand

Number

of species (N) 27 15 21 28 22 30 40 45 47
Number

of individuals (N) 185 124 144 123 219 341 279 211 382
Domination

structure (J’) 0.70 0.69 0.63 0.78 0.73 0.62 0.74 0.76 0.81
Species diversity (H) 3.34 2.68 2.1 3.74 3.28 3.00 3.96 4.18 449
CV for N 28.6 15.6 8.2
CV for N’ 20.6 47.9 29.6
CV tor J’ 5.8 12.5 4.7
CV for H’ 12.2 26.0 6.3
CV for forest species 345 18.2 33.1
CV for brushy specie 50.0 358.2 16.7
CV for xerothermo-

philous species 82.7 —— 100.0
CV for meadow

and pasture species 20.9 15.9 18.7
CV for rushes

species 100.0 45.5 100.0
CV for synantropic

species 56.3 41.4 36.6
CV for eurytopes 29.0 15.7 19.2
CV for polytopes 57.9 28.9 30.4
CV for stenotopes 44.5 25.4 100.0
CV for polyfages 17.9 103 67.2
CV for oligofages 33.8 31.1 12.5

CV for monofages 68.3 43.0 39.9
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cal dry-ground forest and in the clearing. Polytops made up only 21.3%
of species collected in the investigated habitat. They underwent similar
changes as eurytopes (the smallest in the low dry-ground forest). A some-
what different dynamics characterized stenotopes.

The proportion of trophic groups in the studied communities varied
in fairly high ranges, with strong changes affecting polyphages in the
clearing community and monophages in the typical dry-ground forest
(Table 3). In stable communities (typical and low dry-ground forest) the
CV coefficient for oligophages stayed at the similar level (CV ca 30)
while in the clearing it was low (12.5) and in particular years it was
inversely proportional than in natural dry-ground forests (Table 2).

In assigning Curculionidae to particular types of habitats in the col-
lected material 6 ecological elements were distinguished (Table 5). Group I
comprised species inhabiting forest communities, group II brushy com-
munities, group III — species inhabiting xcrothermic communities, group
IV — covered meadows and pastures, group V — comprised insects of
rushes communities, and group VI — synantropic forms. Among the col-
lected Curculionidae forest (43.3%) and meadows and pasture species
(42.8%) were the most numerous in representation. Forest species also had
the highest relative density (11.8 specimen per sample). The index for the
dynamics of changes in the number of forest species and meadow and
pasture species assumed the highest values in the typical dry-ground forest
and in the clearing, and low in the low dry-ground forest (Table 2). Brushy
species were less numerous (at the density of 0.04—6.48 specimen per
sample) and intensity of their changes had the highest values in the typi-
cal dry-ground forest (Table 2). Xercthermophilous and rushes species
were scarce or single in successive years of study with mean density
ranging from 0.04—0.28 specimen per sample. Curculionidae inhabiting
rushes communities were found in all subassociations, and the xerother-
mic ones in two — in the typical dry-ground forest and in the clearing.
In all stands a total of 16 synantropic species were collected. They were
most numerous in the clearing: 1.4 specimen per sample. The most in-

Table 5. Proportion of ecological elements in the fauna of weevils

Stand Tilio-Carpinetum
typicum

- N % n’
Sl . 82 83 84 82 83 84 82 83 84
Forest 8 4 7 28.6 26.6 33.5 5.04 3.23 5.30
Brushy 3 1 2 10.7 6.6 9.5 0.22 0.04 0.25
Xerothermophilous U — 1 3.5 - 4.8 0.04 —_ 0.05
Meadow and pasture 7 6 9 25.0 40.0 42.8 1.90 1.90 1.40
Rushes 2 1 — 7.4 6.7 — 0.09 0.28

6 3 2

Synantropic 222 200 95 086 042 0.5
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tense changes characterized that category of Curculicnidae in the typical
dry-ground forest (CV=256.3).

Curculionidae determined for species represented 6 zoogeographical
elements (Table 6). In the qualitative and quantitatitive structures there
were predominantly Palearctic species. The greatest percentage (44.4%)
of them and relative density (n’=7.48 specimen per sample) was reported
for the clearing community. European species came in second. Their
density was similar in all associations — n’=ca 3.10 specimen per sample
and their percentage was the highest in the low dry-ground forest. The
lowest percentage values and densities were reported for South-Euro-
siberian forms,

Table 3. Numerical and percentage comparison of trophic groups of Curculionidae
in the herb layer of dry-ground forest habitat in the Bachus reserve

Stand Tilio-Carpinetum Tilio-Carpinetum Clearing
typicum stachyetosum community
Group N % n’ N % n’ N % n’
Polyphages 4 9.5 433 7 152 7.38 8 11.1 1.63
Oligophaegs 34 81.0 2.76 33 1.7 3.35 51 70.8 10.54
Monophages 4 9.5 0.09 6 13.0 0.65 13 18.1 1.03
Total 42 1000 17.18 46 999 11.38 72 100.0 13.20

Table 4. Numerical and percentage comparison of Curculionidae in the herb layer
in the dry-ground habitat in the Bachus reserve

Stand Tilio-Carpinetum Tilio-Carpinetum Clearing
typicum stachyetosum community
Form N % n N % n’ N % n
Eurytopes 31 73.8 6.65 24 52.1 8.66 50 69.4 8.25
Polytopes 8 19.0 0.39 11 23.9 2.01 15 20.8 4.42
Stenotopes 3 7.1 0.14 11 23.9 0.70 7 9.7 0.52
Total 42 99.9 7.18 46 999 11.37 72 99.9 13.19

in the herb layer of dry-ground forest in the Bachus reserve

Tilio-Carpinetum Clearing
stachyetosum community

N %
82 83 84 82 83 84 82 83 84 82 83 84 82 83 84 82 83 B84

11 9 13 392 409 433 439 7.14 11.83 10 4 10 250 8.8 213 1.33 132 3.85
2 4 4 7.1 182 133 0.66 0.82 2.85 10 14 12 250 31.1 25,5 4.33 1.95 6.48
- - — - - = —- —= — 1 1 1 25 22 21 014 004 019
8 6 8 28.6 27.2 26.6 1.38 1.50 1.95 13 17 19 325 37.7 40.4 6.00 5.54 6.52
2 1 1 71 45 33 016022 005 2 1 — 50 22 — 0.09 0.04 —
5 2 4 179 9.1 133 083022 050 4 8 5 10.0 17.7 10.6 1.42 0.63 1.10
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Table 6. Numerical and percentage comparison of the proportion of zoogeographical
elements in weevils fauna in the herb layer of dry-ground forest in the Bachus

reserve
\ Stand Tilio-Carpinetum Tilio-Carpinetum Clearing
typicum stachyetosum community

Element N % n’ N % n’ N % n’
Holoarctic 7 16.6 0.28 5 10.8 0.80 1 9.7 0.56
Paleoarctic 17 40.4 3.57 16 34.7 6.20 32 444 7.48
Eurosiberian 4 9.5 0.13 7 15.2 0.70 9 12.5 0.65
South-Eurosiberian 2 4.1 0.06 3 6.5 0.20 3 4.2 0.57
Submediterranean 4 9.5 0.07 4 8.7 0.13 7 9.7 0.89
European 8 19.0 3.01 11 23.9 3.25 14 19.4 3.04
Total 42 99.7 7.12 46 99.8 11.28 72 999  13.19

CONCLUSION

The analysis of changes of particular ecological parameters by means
of variability coefficient CV in all the studied communities demonstrated
that CV reached the highest values in the typical dry-ground forest and
in the clearing community. In the latter the most intense change covered
the number of xerothermic and rushes species, stenotopes and polyphages.
The CV assumed the lowest values here with domination structure uni-
formity (J’), species diversity (H’) and numbers of species (N). In com-
parison with the dry-ground forest subassociations the number of species
in the clearing communities underwent the least intense changes. In the
typical dry-ground forest the value of CV changed most intensely for
the numbers of Tushes species and polytopes, and the least for domination
structure and abundance.

The analysis of similarity coefficient for Curculionidae groups in suc-
cessive years showed that it assumed the highest values in the typical
and low dry-ground forests (Fig. 7). This value can indicate a species
group typical for a givem habitat, the species representing particularly
high classes of numbers. These were mainly forest species like P. argen-
tatus, S. capitatum and S. asperatus.

Lower values of similarity coefficient were reported for the clearing
community. The value of this coefficient may indicate a lack of stability
of Curculionidae inhabiting this habitat. Dominants included both species
characteristic of open communities — R. castor together with species of
genus Apion, Sitonae, Cionus and for forest communities — S. capitatum
and A. pavidum.

According to Witkowski (12) the parameters whose valuess de-
crease during secondary succession are species number and index for
domination structure uniformity and species diversity. In this study a drop
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in the values of these parameters was also reported for dry-ground forest
association in comparison with the clearing community.

It follows from the analysis of the intensity of changes of selected
ecological parameters that the subassociation of Tilio-Carpinetum typi-
cum and the clearing community underwent considerable changes.
Changes in the typical dry-ground forest were probably due to unfavour-
able weather conditions — the 1983 drought. Changes in the clearing
community took place as a result of secondary succession progressing in
the dry-ground forest habitat after the trees were felled, the herb layer
was plowed and trees were planted that belong to the climactic stand:
oak, hornbeam, larch and linden.
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STRESZCZENIE

Omoéwiono wyniki 3-letnich badan nad fauna ryjkowcow warstwy runa zbio-
rowisk klimaksowych i sukcesyjnych wystepujacych na siedlisku gragdowym Ba-
chus (Wyzyna Lubelska). W calym okresie badan stwierdzono wystepowanie 94 ga-
tunkéw ryjkowcow, obejmujacych 2008 osobnikéw (tab. 1). Najwyzszym zageszcze-
niem w zespolach gragdowych charakteryzowaly sie gatunki lesne: Strophosoma ca-
pitatum i Phyllobius argentatus. W zbiorowisku porebowym zas liczniej odlawiano
gatunki charakterystyczne dla terenow otwartych (Rhinoncus castor) — ryc. 4—6.
Dynamika liczebnosci populacji ryjkowcéw gradéw i zbiorowiska porebowego uktla-
dala sie podobnie, w postaci krzywej dwuwierzchotkowej. Wyjatek stanowil r. 1982,
woOwczas na porebie obserwowano trdéjwierzchotkowy przebieg zmian liczebnosci
(ryc. 1—3).

Najwiekszg dynamike zmian w zgrupowaniach ryjkowcoéw obserwowano w gra-
dzie typowym i na porebie (tab. 2), a najwieksze podobienstwo stwierdzono pomie-
dzy zespotlami owadéw obu gradow (ryc. 7). W omawianym materiale najliczniej
reprezentowane byly eurytopy lesne i tagkowe (tab. 4 i 5), wiekszos¢ z nich to formy
oligofagiczne (tab. 3). Wsr6d calego zgrupowania ryjkowcéw wyrozniono 6 elemen-
tow zoogeograficznych, z ktorych najliczniej reprezentowane byly palearktyczne
i europejskie (tab. 6).

PE3IOME

B paboTe npeacraBienbl pe3yabTaThl 3-Ne€THMX MCCIEA0BAHUA dayHbl A0JAro-
IIOCMKOB TPAaBAHOTO NOKPOBa KJMMAKCOBBIX M CYKUECCHMOUHBIX COOGLIECTB, BbICTY-
palolEeX 1ia rpyaoBoM Mectooburanum — Bachus (J1061MHCKAaA BO3BBLILLIEHHOCTD).
B TeueirMe BCEro nepioja McciaenoBanmii obnapyxeHo 94 Buaa NONTOHOCHMKOB, CO-
nepmxawmmux 2008 sk3eMnaapos (tabsa. 1). CaMoit BbLICOKOM TMJOTHOCTBIO B TPYIOBbLIX
accouMauMaX OTJAMYANUCh Jeciible Buabl Strophosoma capitatum u Phyllobius ar-
gentatus. B BbPyOHbIX coobuiecTBax, OAaHaKo, Haubonee MHOrouuciaeHubiMu Gelan
BUABI, XapaKTeplible IJA OTKDBLITLIX Teppurtopuit (Rhinoncus castor) — pwuc. 4—S6.
JMnHaMuKa YMCJIEHHOCTH MNOMYJAIMM JOJIOHOCMKOB TPYAOB M BbIpy6HbIX cOOOLIECTB
6bla nMoxoxa ¥ hopMMpOBaJNach B Buje ABYBEPLIMINION KPUBOMN. VIcKaroueHVeM Obia
1982 ron, rae Ha BbIpybe nabnlomanu TpexBepliMiitiblli NMPONECC M3MEHEHUN YUCJEeH-
1HocTyu (puc. 1—3).

CaMyl0 BBLICOKYIO IMHAMMKY M3MelleHW/i B TPYNNUPOBKaxX J0JroioCUMKOB Habiro-
JaJy B TUNMYHOM TPpyle M Ha BbipybOke (Taba. 2), a camoe 60sbLIOE CXOACTBO OTME-
TUJIX MEXAYy acconuMauMaMy HaceKombix obeux rpynos (puc. 7). B paccMaTpusaeMom
MaTepuasle HaubOJlee MIIOrOYMCIEHHBIMY NPEACTABUTENAMU Oblny JIECHBIE U JIyrOBBIE
sBpuTunel (Tabn. 4, 5), 60abIIYI0 X YaCThb COCTABJAIOT Oonaurodpariible opmser (Tab.
3). M3 Bcelt rpyNNMPOBKM AOJTOHOCMKOB BbLaeauau 6 3ooreorpacdirieckux snemenTtos,
B KOTODBIX HaubGoJsee MIOrouMcieHlibIMY MPeAcTaBUTeNAMYy O6blnM noneapxTuueckue
U eBponejckue (Taba. 6).



