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THE BIODIVERSITY PATTERNS AND CONSERVATION VALUE OF
CERAMBYCIDAE COMMUNITIES AT HALYCH NATIONAL PARK (UKRAINE)
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Cerambycidae is one of the biggest families of beetles that constitute 25000
described species worldwide [7, 15]. Many of them are known as the serious wood boring
pests, which attack living and recently cut trees and lumber [4, 12, 13]. Some
Cerambycidae cause significant economic impact [3, 5, 9], but most of them are not pests
[2, 13]. From ecological view the longhorn beetles are the first level consumers and are
essential components of food chains of the forest ecosystems. They play an important role
in utilization of dead wood they are a part of lesser nutrient or biogenic elements cycle in
the ecosystem [16].

However the conservation value of Cerambycidae is still unclear. The main idea is
that none of the species on some conservation area are not considered as pests. It means that
even species widely accepted as pests should be protected as an inalienable part of natural
ecosystem, especially if it is native. The longhorn beetles are saproxylic species, which are
typical for forest ecosystems. The problem of conservation of saproxylic beetles is
connected with extensive exploitation of forests and replacing natural old aged forests to
managed trees plantations with lack of dead wood [10]. In most cases saproxylic beetles
have become threatened as a result of the habitat loss. Thus, study of Cerambycidae, as
most abundant and diverse saproxylic beetles, is important for forest ecosystem
conservation.

The current study shows the distribution and conservation value of Cerambycids
diversity at Halych National Park (HNP). HNP has been chosen as a model of an
intermediate sized conservation area. The total area of HNP is 14684.8 ha, which consists
of 11085 ha of forests, 2200 ha of swamps and wetlands, 1400 ha of steppes meadows. The
high variety of biotopes on the relatively small area is caused by the unique position of
HNP, which occupies two physiographic zones — Precarpathia Lowland, and Podillya
Eminence (the part known as West Opillya). These zones represent different types of
vegetation widespread there. Forest vegetation, including fir, beech and oak forests,
dominates on Precarpathia Lowland and steppes prevail in vegetation of Podillya
Eminence. The administrative area of Halych, where HNP is located, is one of the most
populous in lvano-Frankivsk Region, and the territory of HNP is divided into over 40
distinct clusters. In this respect the influence of habitat fragmentation and impact of
ecological gradients on the ecosystems are crucial for understanding the biodiversity
preserving and managing in isolated localities on the relatively small territories.

Matherial and Methods
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The Cerambycids' communities were studied by the author during the years of 2008-
2012 in 18 localities at Halych National Park (HNP) and adjacent territories (Tab. 1.).
Fourteen localities included different types of natural vegetation such as forests, which
presented by Oak-Beech-Fir (Querceto roboris - Fageto - Abietum), Hornbeam-Beech
(Carpineto - Fagetum), Oak-Hornbeam-Beech (Querceto roboris - Carpineto - Fagetum),
Willow (Salicetum albae) forests formations; and steppe meadows were presented by
Feather Grass (Stipeta capillatae), Tor-Grass (Brachypodieta pinnati) and Wall Germander
(Teucrieta chamedrytis) formations. Four localities were situated in human settlements and
included gardens with fruit trees (Malus sp., Pyrus sp., Prunus sp., Cerasus sp. and cet.).

Table 1
The list of the studied sites
Locality Physiography Vegetation Abbreviation

Vysochanka  Precarpathia Oak-Beech-Fir forests OBF, Pr

Medynya Precarpathia Hornbeam-Beech forests HB, Pr

Krylos Precarpathia Hornbeam-Beech forests HB, Pr

Halych Precarpathia Hornbeam-Beech forests HB, Pr

Deliiv West Opillya Oak-Hornbeam-Beech forests OHB., WO

Vodnyky West Opillya Oak-Hornbeam-Beech forests OHB., WO
Medukha West Opillya Oak-Hornbeam-Beech forests OHB., WO

Halych Precarpathia Willow forests Wi, Pr
Sokil Precarpathia Willow forests Wi, Pr
Zalukva Precarpathia Willow forests Wi, Pr
Halych Precarpathia Garden Gr, Pr
Medynya Precarpathia Garden Gr, Pr
Deliiv West Opillya Garden Gr, WO
Bovshiv West Opillya Garden Gr, WO
Mezhyhirtsi ~ West Opillya Steppe meadows Sp, WO
Bovshiv West Opillya Steppe meadows Sp, WO
Tustan West Opillya Steppe meadows Sp, WO
Paodillya West Opillya Steppe meadows Sp, WO

The main applied insects collecting methods included window and soil traps (4%
formaldehyde) and entomological sweep-net and collecting on forage and host plants were
used as additional methods. Insects were identified according to the Key to Insect Orders
«Beetles of Central Europe».

The Stocker-Bergmann dominant classification was applied for Cerambycids
communities describing. According these five dominance classes are exist: eudominants
(31,1-100%), dominants (10,1-31%), subdominants (3,2-10%), residents (1,1-3,1%) and
subresidents (0-1%) [8]. Faunistic similarity was calculated with the help of Jaccard Index
and for communities similarity calculation Renconen Index was used. Simpson's Index was
used for measuring species diversity [6].

The similarity of the assemblages of individual sites was evaluated by cluster
analysis using Statistica 6.0. The relationships between species assemblages and the
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environmental variables were elucidated by Canonical Correspondence Analysis (CCA)
using Canoco 4.5 [1].

Results

General species diversity. The Cerambycids fauna of Halych National Park (HNP)
consists of 58 species which belong to 5 subfamilies, 20 tribes and 38 genera. It constitutes
almost 72,52% of earlier predicted diversity of the longhorn beetles species for HNP [14].
Cerambycidae species are distributed very unevenly throughout HNP and its surroundings.
It is more diverse in the natural ecosystems of Precarpathia such as Hornbeam-Beech
forests, which consist 43 species; and Oak-Beech-Fir forest, where 40 species were found.
In contrast to these, the low species richness was detected in Precarpathian fruit gardens
over the human settlements, where 15 species were recorded. The data about the longhorn
beetles species diversity are presented in Table 2.

Table 2
The average variation of Cerambycidae species diversity
throughout studied ecosystems
OBF HB OHB Wi Gr Gr Sp

Pr Pr WO Pr Pr WO WO
Number of species 40 43 33 22 15 19 23
Percent from total 695 741 569 379 259 328 397
number, %
Simpson Index, D 1.3 2.3 2.7 3.1 1.2 0.8 2.1

While the Cerambycids fauna of Beech and Fir forests of Precarpathia are most
diverse, the Simpson's Biodiversity Index is the highest for Cerambycidae assemblages in
the willow forests (D=3,1) and it does not depend on the number of species. According to
mathematical nature of Simpson's Index, it depends on the dominant structure of
communities. As it is shown below, in contrast to HB and OBF, the dominant nucleus of
the longhorn beetles communities in Wi consists of eight species with relatively low rate of
dominance. These mean that polydominant communities have higher value to ecosystem
biodiversity than olygo- or monodominant ones.

The comparison of Cerambycidae faunistic assemblages using cluster analysis based
on Jaccard Index (Fig. 1.) shows that six big patterns of fauna exist on the territory of HNP.
Two main clusters divide all of the longhorn beetles on forests-type and steppe-type faunas
which consist of different species (Tab. 3). The most similar assemblages are found in HB
and OBF in Precarpathia, which are combined with cluster of OHB in West Opillya. They
form closely related and widely distributed in the HNP Cerambycidae fauna of Beech
forests. The distinct faunistic patterns are represented by Willow forests and Gardens.

Dominance structure. The composition of Cerambycidae communities changed due
to vegetation and microclimatic conditions in HNP. The number and abundance of
dominants vary in different ecosystems (Tab. 3).
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Fig. 1. Dendrogram of faunistic similarity in assemblage of the longhorn beetles based on
Jaccard Index

Thus, communities with very few dominant species are considered as
oligodominant, in contrast to these, the polydominant communities are characterized by
numerous dominants. In olygodominant communities the dominance is “concentrated"
among few species [13]. These were found in Cerambycidae communities of Sp (3-5
species), OBF (5 species) and HB (3-4 species). The polydominant communities are typical
for OHB (5-6 species), Gr (6-7 species) and Wi (8 species).

In the steppe meadows three dominant species are typical for Cerambycidae
communities, such as Dorcadion holosericeum Krynicki, 1832 which is eudominant with
average relative number 35,4%; and two dominants Dorcadion fulvum Scop., 1763 (18,6%)
and Agapanthia cardui L., 1767 (10,4%). These species are xerophilous and herbivorous
(in both larval and adult stages) distributed in dry and open steppe biotopes of West
Opillya. Thus, their assemblages are distinct in the faunistic and in the synecological
meaning as it is shown in Fig. 1 and Fig. 2.

In forest ecosystems and in gardens there are three constant dominant species:
Dinoptera collaris L., 1758, Allosterna tabacicolor L., 1758 and Stenurella sennii Sama,
2002, however with different relative number in each ecosystem type. Than in any other
ecosystem, D. collaris (6,9%) and A. tabacicolor (17,3%) are less abundant in OBF. In
contrast these species, the relative number of S. sennii (24,5%) is highest in OBF. These are
completely the contrary in other forests ecosystems including gardens. Besides the above
mentioned species, other Cerambycidae are dominant exclusively in some types of
ecosystems. Aromia moschata L., 1758 (12%) and Lamia textor L., 1758 (9,8%) are
dominants in the Willow forests; Grammoptera ruficornis F., 1781 is dominant in gardens
(14,5%).
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Table 3

The percentage variation of Cerambycidae abundance at HNP
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P. coriarius 13 07 16 06 0 0 0 22 16 17 07 07 04 13 0 0 0 0
Rh. inquisitor 0 0 0 0 0 0 0 0.1 0 0 15 0 0 0 0 0 0 0
Rh. mordax 36 26 3 0 0 0 0 29 26 23 11 19 09 33 0 0 0.8 1

D. collaris 102 12 122 101 18 46 27 103 98 115 69 89 84 96 129 93 123 117
P. lurida 0 0 0 0 0 0 0 01 03 06 13 O 0 0 0 0 0 0
N. sanguinosa 0 0 0 0 0 0 0 0 0 01 01 0 0 0 0 0 0 0

G. ruficornis 49 26 21 12 0 0 07 33 45 41 36 3 49 17 97 13 139 214

A. tabacicolor 291 289 285 7.1 09 23 33 247 275 284 173 216 142 204 226 333 279 282
J. cerambyciformis 28 42 28 06 0 0 0 33 38 27 45 07 04 0 16 19 16 1
S. melanura 0 0 0 0 0 0 0 0 0 0 0.2 0 0 0 0 0 0 0
S. sennii 104 26 115 0.6 0 0 0.7 208 228 205 245 78 31 54 65 37 123 97
S. nigra 06 02 02 36 09 31 13 07 06 04 05 07 04 04 16 O 0.8 1
L. quadrifasciata 0 0 0 0 0 0 0 22 33 3 41 74 66 338 0 0 0 0
L. annularis 15 42 46 0 0 0 0 46 36 51 59 19 35 04 O 0 0 0
L. aethiops 09 05 11 0 0 0 0 06 04 01 03 04 04 0 0 0 0 0
L. maculata 79 98 51 12 0 0 0 5 2.9 2 23 56 53 8 0 0 0 0
S. attenuata 51 42 43 18 0 0 13 22 29 5 26 22 09 33 0 0 2,5 1
C. rubra 0.2 0 0 0 0 0 0 07 01 01 56 0 0 0 0 0 0 0
C. scutellata 02 05 02 0 0 0 0 01 01 0 0.2 0 0 0 0 0 0 0
A. sanguinolenta 0 0 0 0 0 0 0 0.1 0 0 0.4 0 0 0 0 0 0 0
A. dubia 0 0 0 0 0 0 0 0 0 0 18 0 0 0 0 0 0 0
A. sexguttata 04 09 02 0 0 0 0 01 03 01 0 0 0 0 0 0 0 0
B. maculicornis 68 58 81 89 09 15 47 23 22 28 29 15 4 88 113 74 74 49
P. livida 13 42 27 36 18 31 53 03 01 04 01 04 0 0 16 37 0 0
T. castaneum 0.2 0 0 0 0 0 0 0.3 0 0 0.6 0 0 0 0 0 0 0
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The analysis of the longhorn beetles communities similarities based on Renkonen
Index showed that they are divided in the same way as faunistic assemblages: steppes and
forests (Fig. 2) are the main groups. However, the most similar dominant structures are
found in OHB and HB communities, which clustered together with OBF community. In
contrast to faunistic assemblage similarity, the dominance structure of Cerambycidae
communities in the gardens are more close to communities in Beech and Fir forests, than to
the same in Willow forests.
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Fig. 2. Dendrogram of communities' similarity of the longhorn beetles based on Renkonen
Index.

The patterns of B-diversity. The general trend of ecological gradients is directed from
south-west to north-east on the territory of HNP. These include changes in rates of main
ecological factors such as temperature, precipitation and altitude, which were used for
analysis of environmental footprints on Cerambycidae diversity. Other factors (e.g.
duration of vegetation period, thickness of snow cover, depth of soil freezing, sun radiation
balance et cet.) with the same direction as the main factors were excluded from analysis.
Thus, the CCA was used for analysis of environmental factors influence on the longhorn
beetles diversity patterns (Fig. 3). The cumulative percentage variance of species data is
63,4%, which is explained by first (24,1%) and second (39,3%) axes of CCA ordination
map. Three main ecological factors mostly explain B-diversity patterns of Cerambycidae
over the territory of HNP.
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Fig. 3. The distribution of B-diversity patterns of the longhorn beetles in Halych National
Park (Ukraine) under influence of main environmental variables based on a CCA.

Concentration of three of the six species patterns at the centre of the ordination
diagram is explained by their insensibility to the medium scale variation of the
environmental gradients. These species form the core of the diversity at HNP and they were
found in most of all the studied ecosystems. The distinct species patterns are presented in
the first, third and fourth quadrants of the ordination diagram. Species, presented in the first
quadrant (positive values on both axes 1 and 2), are exclusively associated with Willow
forests, and do not depend on studied ecological variables. The xerophilous species of
Steppe meadows are grouped into a very compact pattern in the third quadrant of the
ordination diagram (negative values of both axes 1 and 2). Their distribution over HNP is
completely explained by relatively dry and warm environmental conditions which occur on
Podillya Eminence. Also these species are exclusively herbivorous on larva and adult
stages. The directions of two main ecological gradients (altitude and precipitation) go
through the forth quadrant (positive value of axis 1 and negative value of axis 2) of the
ordination map. These depict the relatively cold environmental conditions at HNP which
correspond to Fir forest ecosystems (OBF). Thus, here presented a big pattern of
Cerambycids species connected to Silver Fir (Abies alba L.) in their life cycle.

Conclusions

The results argue that the six diversity patterns of the longhorn beetles exist on the
territory of Halych National Park. Five of them are combined into one cluster and depict the
forest-type fauna; another one presents the steppe-type fauna. These patterns were
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distinguished by different methods of analyses including faunistic similarity and
communities' similarity and multifactor ordination. The core of the Cerambycidae diversity
in Halych National Park is formed by polyphagous species connected with broadleaf trees
in their life cycle. They are insensible to the medium scale variation of the main
environmental gradients. Species associated with extrazonal ecosystems (e.g. steppes
meadows or Fir forests) are mono- or oligophagous and are restricted by environmental
variables. These species play a crucial role in supporting high rate of general biodiversity
on the medium sized conservation areas such as Halych National Park. Thus, the
conservation value of Cerambycidae depends on number of their environmentally isolated
diversity patterns on the restricted territory.
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3amopoka A. M.
3HaueHHsi yrpynoBaHb :kykiB-BycauiB (Cerambycidae) nuas oxoponu OiopizHomaHiTTS B
Tanuupkomy HanioHaabHOMY napky (YkpaiHna)

IIpuponooxopoHHi TepUTOpii cepenHix po3MmipiB, K [anuipkuil HAIIOHAJIBHU MPUPOIHUHA
MapK € T00puMH 00’ €KTaMU JIJIsl BUBYCHHS 010pi3HOMAHITTS B yMOBaX BHCOKOI MITbHOCTI HACCICHHS
i pparmenTanii cepenoBuIa iCHyBaHHS. BHACIIiIOK IHTEHCUBHOI eKCILTyaTallil JiciB BHHHUKIIA 3arpo3a
ICHYBaHHIO yIpYIOBaHb CallPOKCHIIBHUX KOMaX, Y TOMY YHCIHI 1 XKyKiB-BycadiB. Y pe3yJabTaTi HaIIHX
JOCIIIUKEHb Ha TEPUTOPIii HAL[IOHATEHOTO MapKy BUSBIEHO 6 KOMIUIEKCIB )KyKiB-ByCadiB 3 Pi3HUMHU
piBHAMHU pi3HOMaHITTS 1 momiOHOCTI. [I’ATh 13 HHX 00 €IHYIOTHCS Yy KiacTep, KU penpe3eHTye
JicoBy (ayHy, a IIOCTUH — € CAMOCTIHHUM KJIACTEPOM PEMPE3CHTYIOUNM CTETIOB] YIpyHnoBaHHA. S apo
PI3HOMaHITHOCTI BycadiB pOpMyeThcs BHIAMU-TIONI(araMu Ha JIMCTSHUX MOPOJax, SKi MAIOYYTIUBI
IO eKOJIOTIYHHMX TpPaJi€HTIB y HAIlOHaJbHOMY MapKy. Buam acomiiioBaHi 3 eKcTpa 30HAIBHHMU
CKOCHUCTEMaMH € MOHO- abo omirodaraMu, pO3MOBCIOMKCHHS SKHX OOMEXEHE CKOJOTTYHHMH
¢daxropamu. Lli BuaM BifirparoTh BaXJIMBY pOJIb Y IIATPUMAHHI BHCOKOTO 3arajbHOTO piBHS
Oiopi3HOMaHITTS pe3epBary. TakuM YHHOM, IIPHPOJOOXOPOHHE 3HAUCHHS )KyKiB-BycadiB Oynae THM
Oinplre, YMM OiTbIIIe €KOJIOTTYHO i30JIbOBAHUX iX KOMILUIEKCIB iCHYE Ha TIEBHIH TepuTopil.
Kniouosi crosa: Cerambycidae, 6iopiznomanimmst, npupooooxoponni mepumopii

3amopoka A. M.
3Havenune coobuiecTB :KykoB-ycadeii (Cerambycidae) nns oxpanbl Guopa3HooOpa3usi B
TI'anunkoM HaMOHATBHOM NapKe (YKpauHa)

[TpupoaHo-3amoBeiHBIE TEPPUTOPHU CPEIHUX pa3sMepoB, Kak [anuukuii HanMOHAJIBHBII
NPUPOJIHBIN MapK, SBISIOTCS XOPOUIMMH OOBEKTAMHU JUISl W3y4eHHs OMOpa3HOOOpas3us B YCIOBHSIX
BBICOKOH IJIOTHOCTH HACeJIeHUs 1 ()parMEeHTAlMy CPeAbl CYIeCTBOBaHMs. BeneicTBue HHTEHCUBHOM
9KCIUTyaTalliy JIECOB BO3HHUKIA Yrpo3a CYLIECTBOBAHHIO COOOLIECTB CalPOKCHIBHBIX HACEKOMBIX, B
TOM 4HCIIe U )KyKOB-ycaded. B pesymbTare Hammx mccIeOBaHUH, HA TEPPUTOPHU HAMOHAIBHOTO
MapKa, BBIIBICHO 6 KOMIUIEKCOB JKyKOB-ycaded, ¢ pa3sHBIMU ypPOBHAMH pPa3HOOOpas3nst M CXOACTBA.
IIaTe W3 HUX OOBEAMHSIOTCA B KIAacTep NPEACTABILIONIUA JEeCHYI0 (ayHy; IIECTOH — SBISETCA
CaMOCTOSITEJIFHBIM KJIACTEPOM, MPEJICTABILIONINM CTEITHBIe coodmecTBa. Sapo pasHooOpasus ycadei
¢dopmupyercsi Bupamu-nioardaraMd Ha JIMCTBEHHBIX IOPOJAx, KOTOPHIE MaJlOYyBCTBHTEIBHBI K
9KOJIOTHUECKUM I'paJfieHTaM B HAIlMOHAJIBHOM MapKe. BHIbI accOlMMpOBaHBI C SKCTPa30HAIBHBIMU
JKOCHCTEMaMH SIBIISIOTCS. MOHO- WM onurodaramy, pacrnpocTpaHEHHE KOTOPBIX OTPaHHYUBACTCS
9KOJOTHUECKUMHU (pakTOpaMH. DTH BUABI UTPAIOT BAXHYIO POJIb B MOAJEPIKAHMH BBICOKOTO OOILIEro
ypoBHsI OHopa3Ho00pa3ust pesepsarta. TakuMm 00pa3oM, IPHPOLOOXPAHHOE 3HAUECHHE JKYyKOB-ycaden
OyzmeT TeM BBIIIE, YeM OOJNBINE HKOJOTHUYECKH W30JIMPOBAHHBIX MX KOMIUIEKCOB CYIIECTBYET Ha
OnpeAeNEHHON TeppUTOPHUH.

Knroueswie cnosa: Cerambycidae, 6uopasnoobpasue, npupoono-3anogeonvle meppumopuu
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