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Abstract. The aims of this study were to demonstrate the role of forests in the Roztoczanski National Park as a refuge for rare and
endangered saproxylic Coleoptera as well as recognition of entomological fauna related to dead wood. The study was conducted
in the strictly protected are of Bukowa Gora from 20% April to 30" September 2012 and focused on the wood of beech and fir. We
inventoried saproxylic beetles by means of nine ‘Netocia’ traps, which resulted in a total of 135 recorded species, of which 52 had
not been reported in the park before. Twenty-one rare and endangered species were found. The high number of new species in the
Roztoczanski National Park indicates a high biodiversity value of the area. Our studies therefore show that the strictly protected area

of Bukowa Goéra is a biodiversity hot spot of saproxylic Coleoptera.

Keywords: beech, fir, insects, Poland

1. Wstep

W ostatnich kilkudziesieciu latach w wyniku postepuja-
cej presji cztowieka na lasy wyraznie wzrosto zainteresowa-
nie drewnem obumartych drzew — miejscem rozwoju wielu
gatunkoéw organizmow. Dbanie o dobry stan sanitarny lasu
odbywato si¢ poprzez usuwanie drzew zasiedlonych przez
szkodniki wtdérne, zamierajacych i juz martwych. W kon-
sekwencji doprowadzito to do zubozenia roznorodnosci
biologicznej laséw gospodarczych. Dodatkowo pozyska-
nie w lesie skupia si¢ przewaznie na drzewach o duzych
rozmiarach. Skutkuje to brakiem wiclkowymiarowej masy
drzewnej (Marage, Lemperiere 2005). Obecnos¢ w lesie
drewna martwych drzew o duzych rozmiarach ma wptyw na
réznorodnos$¢ gatunkowa owadow saproksylobiontycznych
(Grove, Meggs 2003; Similé et al. 2003; Johansson 2006).
Czes¢ gatunkdéw wykorzystuje kore i drewno jako pokarm,
ale duza grup¢ owadow stanowia gatunki uzaleznione od
innych organizmow (np. od kambio i ksylofagow, grzybow
czy $luzowcdw) zasiedlajacych rozktadajace si¢ drewno
(Mokrzycki 2011).

W $rodkowej Europie okoto 1500 gatunkéw chrzaszezy
jest zwigzanych bezposrednio i posrednio z martwym drew-

nem. W Polsce wystepuje okoto 1300 gatunkow, ktore naleza
do ponad 70 rodzin (Gutowski 2006).

Bardzo duze znaczenie dla utrzymania réznorodnosci bio-
logicznej saproksylicznych chrzaszczy ma jako$¢ martwego
drewna, co oznacza, ze w drzewostanie powinny by¢ martwe
drzewa stojace i lezace oraz zywe drzewa dziuplaste o roz-
nych wymiarach (Hilszczanski et al. 2011).

Chrzaszcze saproksyliczne s3 nieodtacznym sktadnikiem
ekosystemow lesnych. Stanowig grupe owaddéw o bardzo
zréznicowanych wymaganiach ekologicznych. Z tych powo-
dow zaczety byé coraz czg$ciej uzywane jako zooindykato-
ry. Na ich korzy$¢ przemawia: powszechno$¢ wystgpowania
w ekosystemie lesnym, bogactwo gatunkowe oraz obecnos¢
zagrozonych gatunkéw. Roleg chrzaszezy saproksylicznych
jako bioindykatoréw podkreslaja m.in.: Buchholz, Ossowska
(1995); Ranius, Jansson (2000); Byk (2001); Byk i in. (2006);
Gutowski i in. (2006) oraz Byk, Mokrzycki (2007).

Ggste bory jodtowe i lasy bukowe porastajagce wzgorza
Roztocza Srodkowego przypominajg pod wzgledem struk-
tury lasy pierwotne. Swoje obecne walory zawdzigczaja
w duzej mierze Zamoyskim, ktorzy byli pierwszymi wia-
Scicielami tych ziem, tworzacych ordynacj¢ (Papis 2012).
Lasy te, zwane zwierzynieckimi, za czaséw ich pierwszych
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wilascicieli byly chronione i oszczedzane (Olaczek 2007).
Traktowano je jako miejsce wypoczynku i teren do polowan,
dlatego najtadniejsze jedliny i buczyny otoczono trzydzie-
stokilometrowym parkanem. W podzniejszych latach takze
uwazano, ze lasy na terenie Roztocza sa wyjatkowe i cenne,
iz tego powodu w 1934 roku utworzono tutaj pierwszy rezer-
wat — Bukowg Gore (Wilgat 1994). Dobrze zachowane drze-
wostany z duzg iloscig drewna martwych drzew byty jednym
z powodow kontynuacji badan nad saproksylicznymi chrza-
szczami. Wczesniej badania prowadzili na tym terenie Sien-
ko (1984); Krolik, Szafraniec (2003), w p6zniejszym okresie
Maciejewski, Szafraniec (2014).

2. Cel i metodyka badan

Celem badan byto:

* poznanie saproksylicznych Coleoptera wystepujacych
w buczynie karpackiej (Dentario glandulosae — Fagetum)
oraz w wyzynnym mieszanym borze jodtowym (A4bietetum
polonicum) na terenie obszaru ochrony $cistej Bukowa Gora,

» wykazanie rzadkich i zagrozonych gatunkow saproksy-
licznych chrzaszczy,

» okreslenie wartosci przyrodniczej buka i jodly dla sa-
proksylicznych Coleoptera w Roztoczanskim Parku Narodo-
wym (RPN).

Na badanych stanowiskach (w oddziatach: 198, 199f 1 210)
wyznaczono 5 bukow (Bk ~Bk,) i 5 jodet (Jd—Jd,) z wyrazng
martwicg i dziuplami. W kwietniu 2012 roku na poszczegdlnych
drzewach zatozono po jednej putapce ekranowej ,,Netocia”
(ryc. 1). Niestety w trakcie badan jedna putapka na jodle zostata
zniszczona przez upadajace drzewo. Zbioru materiatu dokonano
w czterech terminach: 15V, 23 VI, 22 VII 1 30 IX 2012 roku.

Wszystkie gatunki zostaly przydzielone do klas wiernosci
pod wzgledem ich zwigzku z martwym drewnem. Wyréznio-
no nastepujace klasy:

F, — gatunki przypadkowe (nie byty wykorzystywane przy
analizach faunistycznych i statystycznych), F, — gatunki fa-
kultatywnie zwigzane z martwym drewnem, F, — gatunki
wystepujace na martwym drewnie, ale tez na owocnikach
grzybow nadrzewnych, F, — gatunki chrzaszezy SciSle zwia-
zane ze Srodowiskiem martwego drewna. Chrzaszcze skla-
syfikowano takze pod wzgledem powigzan troficznych,
przyjmujac nast¢pujacy podziat: ks — ksylofagi i kambofagi,
m — mycetofagi, n — nekrofagi, p — polifagi, s — saprofagi,
z — zoofagi, ? — nieznane preferencje pokarmowe. Gatunki
rzadkie i zagrozone (Pawtowski et al. 2002; Byk, Mokrzycki
2007) oznaczono literag R. Dzigki temu mozliwe byto zastoso-
wanie wskaznikéw faunistyczno-ekologicznych:

* bogactwa gatunkowego Margalefa (d):

h
S,.=27HX100

S — liczba gatunkéw w zgrupowaniu,
N — ogblna liczba osobnikow,
* wiernosci zgrupowania (Q,,):

Qr3 = VdUyp3Usps

U, —procentowy udziat osobnikow gatunkow obligatoryjnie
zwigzanych z silnie roztozonym drewnem w zgrupowaniu,
Uy, — procentowy udzial gatunkéw obligatoryjnie zwigza-
nych z silnie roztozonym drewnem w zgrupowaniu,

* cennosci faunistycznej zgrupowania (Q,):

Qr = \/dUNRUSR

U, — procentowy udziat osobnikéw gatunkéw nalezacych
do rzadkos$ci faunistycznych lub reliktoéw lasow pierwotnych
W zgrupowaniu,
U, — procentowy udzial gatunkéw nalezacych do rzad-
kosci faunistycznych Iub reliktow lasow pierwotnych
W zgrupowaniu,

* warto$ci przyrodniczej zgrupowania (W, ,):

Wrsr = V(Qrs + Qr)/2

oraz analiza struktury i zr6znicowania zgrupowan chrzaszczy
saproksylicznych wystepujacych na jodle i buku.

Chrzaszcze nalezace do rodziny kusakowatych (Staphyli-
nidae) oznaczyt Melke, pozostate gatunki oznaczyli autorzy.
Nazewnictwo przyjeto za Catalogue of Palaearctic Coleopte-
ra (Lobl, Smetana 2003-2014).

Rycina 1. Pulapka typu ,,Netocia” (fot. M. Papis)
Figure 1. ‘Netocia’ trap (photograph M. Papis)

3. Wyniki

W trakcie badan zebrano i zaobserwowano 894 okazy na-
lezace do 134 gatunkéw i do 44 rodzin Coleoptera (tab. 1).
W klasach wiernosci F —F, wystapity 104 gatunki, z czego
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44 nie byly wezesniej wykazywane na obszarze Roztoczan-
skiego Parku Narodowego. Sposrod gatunkéw przypad-
kowych (F)) 8 okazato si¢ nowych dla badanego obszaru.
Pewnym zaskoczeniem byto odlowienie kornika — drze-
wotocza japonskiego (Xylosandrus germanus), gatunku,
ktory po raz pierwszy byt zaobserwowany w Polsce w 1998
roku na wyspie Wolin (Mokrzycki et al. 2011). Najliczniej
odtawianymi gatunkami byty: Aulonothroscus brevicollis
(11,63%), Sciodrepoides watsoni (9,51%) i Rhyncolus ater
(5,59%). Dwadziescia dwa gatunki (20 w F ~F,i2 w F)) to
owady uznane za rzadkie i zagrozone (tab. 1), a do najbar-
dziej interesujacych nalezaty: Rhysodes sulcatus, Carabus
intricatus, Eurythyrea austriaca, Lacon lepidopterus, Peltis
grossa 1 Prostomis mandibularis. Ponadto szereg stwierdzo-
nych gatunkow, jak Rhysodes sulcatus, Carabus intricatus
i Eurythyrea austriaca, objgtych jest w Polsce ochrong ga-
tunkowa, a jeden, tj. Lacon lepidopterus, wymieniony jest
w ,,Polskiej czerwonej ksigdze zwierzat — Bezkrggowce”
jako gatunek krytycznie zagrozony (Buchholz 2005). Naj-

wyzszym udziatem charakteryzowaly si¢ gatunki obligato-
ryjnie zwigzane z martwym drewnem (ryc. 2).

- B 15; 15%

46 44%

EF1
@mF2
OF3

Rycina 2. Liczbowy i procentowy udzial gatunkéw F -F,
Figure 2. Number and percentage of species F —F,

Sposréd 104 gatunkéw saproksylicznych (F —F.) na buku
wystapito 75 (5 putapek), a na jodle — 63 (4 putapki). Odnoto-
wano 37 gatunkéw wspdlnych dla obu drzew (ryc. 3). Sposrod
668 osobnikow az 414 wystapito na jodle, a 254 — na buku.

Tabela 1. Wykaz chrzaszczy odlowionych na obszarze ochrony $cislej Bukowa Géra
Table 1.The list of beetles catching in the strict protection zone Bukowa Goéra

Lp. Rodzina / gatunek wiI:ll‘?lij;ci tr((;):ilg::a - leodza] ! typc; "
No. Family / species Fidelity class  Trophic types JOﬁr ! be:ch

Rhysodidae

1 Rhysodes sulcatus (Fabricius, 1787) F,R ks 2 10
Carabidae

1 Abax parallelepipedus (Piller & Mitterpacher, 1783) o 1

2 Amara plebeja (Gyllenhal, 1810) 0 1

3 Carabus convexus (Fabricius, 1775) X 1

4 Carabus intricatus (Linnaeus, 1761) F,R z 1 5

S5 Carabus violaceus (Linnaeus, 1758) F, 2 3

6 Pterostichus niger (Schaller, 1783) F, 2 2
Histeridae

1 Abraeus parvulus (Aubé, 1842)* F,R z 2

2 Abraeus perpusillus (Marsham, 1802)* F, z 2

3 Margarinotus striola succicola (C.G. Thomson, 1862)* F, 5

4 Paromalus flavicornis (Herbst, 1791) F, z 1

S5 Plegaderus dissectus (Erichson, 1839)* F,R z 1
Leiodidae

1 Agathidium nigripenne (Fabricius, 1792)* F, m 1

2 Anisotoma castanea (Herbst, 1791) F, m 8 1

3 Anisotoma humeralis (Herbst, 1791) F, m 13 15

4 Anisotoma orbicularis (Herbst, 1791)* F, m 1

5 Catops picipes (Fabricius, 1787) F, 1

6 Liodopria serricornis (Gyllenhal, 1813) F,R m 3
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Lp. Rodzina / gatunek wil:ll'?liaéci tli;tlz)::a - Rodzaj /type
No. Family / species Fidelity class  Trophic types Joﬁd: ) b::(l:h

7 Ptomaphagus sericatus Chaudoir, 1845) F, 1

8  Sciodrepoides watsoni (Spence, 1813)* F, 85 1
Scydmaenidae

1 Stenichnus collaris (P.W.J. Miiller, Kunze, 1822)* F, z 1

2 Stenichnus godarti (Latreille, 1806) F, z 2
Silphidae

1 Nicrophorus humator (Gleditsch, 1767) F, 3 4

2 Nicrophorus vespillo (Linnaeus, 1758) F, 2

3 Nicrophorus vespilloides (Herbst, 1783) F, 19 5

4 Oiceoptoma thoracica (Linnaeus, 1758) F, 40 1
Staphylinidae

1 Aploderus caelatus (Gravenhorst, 1802)* F, 1

2 Atheta boletophila (C.G. Thomson, 1856)* F,R m 1

3 Philonthus albipes (Gravenhorst, 1802)* F, 1

4 Rugilus rufipes (Germar, 1836)* F,

5 Scaphisoma agaricinum (Linnaeus, 1758) F, m 5

6 Tachinus marginellus (Fabricius, 1781) F, 1
Lucanidae

1 Sinodendron cylindricum (Linnaeus, 1758) F, ks 3 10
Geotrupidae

1 Anoplotrupes stercorosus (L.G. Scriba, 1791)* F, 13 4

2 Trypocopris vernalis (Linnaeus, 1758)* N 2
Scarabaeidae

1 Aphodius ater (DeGeer, 1774) F, 2

2 Serica brunnea (Linnaeus, 1758)* 0 2 1
Buprestidae

1 Eurythyrea austriaca (Linnaeus, 1767) F,R ks 3
Eucnemidae

1 Melasis buprestoides (Linnaeus, 1761) F, ks 2

2 Xylophilus testaceus (Herbst, 1806)* F,R ks 1 3
Throscidae

1 Aulonothroscus brevicollis (Bonvouloir, 1859)* F, ? 98 16
Elateridae

1 Agriotes acuminatus (Stephens, 1830) » 1

2 Agriotes pilosellus (Schonherr, 1817) » R 1 2

3 Ampedus balteatus (Linnaeus, 1758) F, 1 1

4 Ampedus elegantulus (Schonherr, 1817) F,R z 9

S5 Ampedus erythrogonus (P.W.J. Miiller, 1821) F, z 5 4

6  Ampedus nigrinus (Herbst, 1784) F, z 1

7 Ampedus pomonae (Stephens, 1830) F z 2
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Family / species Fidelity class  Trophic types 10;: ) b::(l:h

Ampedus pomorum (Herbst, 1784) F, z 6 14
Athous haemorrhoidalis (Fabricius, 1801) F, 1 1

10 Athous subfuscus (O.F. Miiller, 1764) F, 2

11 Hemicrepidus niger (Linnaeus, 1758) F, 1

12 Lacon lepidopterus (Panzer, 1800) F,R z 2 2

13 Melanotus castanipes (Paykull, 1800)* F, P 21 2

14 Melanotus villosus (Geoffroy, 1785) F, P 3 15

15 Procraerus tibialis (Lacordaire, 1835) F,R S 3 8
Lycidae

1 Dictyoptera aurora (Herbst, 1784) F, z 1 2
Lampyridae

1 Lamprohiza splendidula (Linnaeus, 1767) F, 1 2
Nosodendridae

1 Nosodendron fasciculare (A.G. Olivier, 1790)* F, 1
Dermestidae

1 Megatoma undata (Linnaeus, 1758) F, n 1
Ptinidae

1 Dorcatoma dresdensis (Herbst, 1792) F, m 8 1

2 Dorcatoma lomnickii (Reitter, 1903)* 5 m 3 1

3 Dorcatoma robusta A. (Strand, 1938)* F, m 3

4 Dorcatoma setosella (Mulsant, Rey, 1864)* F,R m 25 1

S Hadrobregmus pertinax (Linnaeus, 1758)* F, ks 6

6 Ptilinus pectinicornis (Linnaeus, 1758)* F, ks 1 10

7 Ptinomorphus imperialis (Linnaeus, 1767)* F,R ks 2
Lymexylidae

1 Elateroides dermestoides (Linnaeus, 1761) F, ks 1
Trogossitidae

1 Peltis ferruginea (Linnaeus, 1758) F, ks 1 3

2 Peltis grossa (Linnaeus, 1758) F,R ks 12
Sphindidae

1 Sphindus dubius (Gyllenhal, 1808) F, m 1
Nitidulidae

1 Epuraea neglecta (Heer, 1841)* F, ? 4

2 Ipidia binotata (Reitter, 1875) F,R z 2

3 Omosita colon (Linnaeus, 1758)* F, s 1
Monotomidae

1 Rhizophagus bipustulatus (Fabricius, 1792) 5 p 2 1

2 Rhizophagus dispar (Paykull, 1800) F, z 1
Silvanidae

1 Uleiota planata (Linnaeus, 1761) F z 1
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Lp.

Rodzina / gatunek
Family / species

Klasa
wiernosci
Fidelity class

Grupa
troficzna
Trophic types

Rodzaj / type

jodia
fir

buk
beech

Cryptophagidae

[ " I S

Atomaria alpina (Heer, 1841)*
Atomaria vespertina (Méklin, 1853)*
Cryptophagus labilis (Erichson, 1846)*
Cryptophagus quercinus (Kraatz, 1852)*
Micrambe abietis (Paykull, 1798)

e BN BN BN

)

(S}

w

8 8 8 B B

19

Erotylidae

Dacne bipustulata (Thunberg, 1781)*

Triplax russica (Linnaeus, 1758)

=

10

Cerylonidae

Cerylon ferrugineum (Stephens, 1830)
Cerylon histeroides (Fabricius, 1792)*

Endomychidae

Leiestes seminiger (Gyllenhal, 1808)*

F

20

R

Coccinellidae

Scymnus abietis (Paykull, 1798)

Lathridiidae

Corticaria longicollis (Zetterstedt, 1838)
Enicmus rugosus (Herbst, 1793)

Enicmus testaceus (Stephens, 1830)*
Latridius brevicollis (C.G. Thomson, 1868)*
Latridius hirtus (Gyllenhal, 1827)*
Stephostethus alternans (Mannerheim, 1844)*

Stephostethus angusticollis (Gyllenhal, 1827)*

B 8 8 8B B8 B B

16

Mycetophagidae

Mpycetophagus atomarius (Fabricius, 1792)
Mycetophagus quadriguttatus (P.W.J. Miiller, 1821)
Mycetophagus quadripustulatus (Linnaeus, 1760)*

=

8

=

Ciidae

AN W AW

Cis bidentatus (A.G. Olivier, 1790)*

Cis fagi (Waltl, 1839)*

Cis micans (Fabricius, 1792)*
Ennearthron cornutum (Gyllenhal, 1827)
Octotemnus glabriculus (Gyllenhal, 1827)
Ropalodontus perforatus (Gyllenhal, 1813)

oM ™ ™ T

(S}

S}

S}

N}

B B 8 B B B

10

Tetratomidae

Hallomenus axillaris (Illiger, 1807)

F

3

R

=

Melandryidae

Orchesia undulata (Kraatz, 1853)
Serropalpus barbatus (Schaller, 1783)

ks
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Lp. Rodzina / gatunek w:::::;ci tli;tlz)::a - Rodzaj /type
No. Family / species Fidelity class  Trophic types Joﬁd: ) b::(l:h

Scraptiidae

1 Anaspis frontalis (Linnaeus, 1758) F, ks 1

2 Anaspis thoracica (Linnaeus, 1758) F, ks 1
Aderidae

1 Euglenes pygmeus (DeGeer, 1775)* F, z 1
Prostomidae

1 Prostomis mandibularis (Fabricius, 1801) F,R ks 14
Salpingidae

1 Salpingus ruficollis (Linnaeus, 1760)* F, z 1
Tenebrionidae

1 Bolitophagus reticulatus (Linnaeus, 1767) F, m 1

2 Diaperis boleti (Linnaeus, 1758)* F, m 7 3

3 Platydema violaceum (Fabricius, 1790)* F, m 1

4 Stenomax aeneus (Scopoli, 1763)* F, s 1

5 Uloma culinaris (Linnaeus, 1758) F, ks 2 3
Cerambycidae

1 Prionus coriarius (Linnaeus, 1758) F, ks 1 3
Anthribidae

1 Dissoleucas niveirostris (Fabricius, 1798)* F, ks 1

2 Platystomos albinus (Linnaeus, 1758)* F, ks 1 2
Curculionidae

1 Anisandrus dispar (Fabricius, 1792) F, m 1

2 Cryphalus piceae (Ratzeburg, 1837) F, ks 1

3 Orchestes fagi (Linnaeus, 1758) F, 4 5

4 Otiorhynchus scaber (Linnaeus, 1758) F, 1

5 Polydrusus mollis (Strem, 1768) F, 1

6  Rhyncolus ater (Linnacus, 1758) F, ks 47 3

7 Scleropteridius fallax (Otto, 1897) F, 1

8  Stereocorynes truncorum (Germar, 1824) F,R ks 1 10

9 Strophosoma capitatum (DeGeer, 1775) F, 3 1

10 Taphrorychus bicolor (Herbst, 1794) F, 2

11 Xyleborinus attenuatus (Blandford, 1894)* F, m 1

12 Xyleborinus saxesenii (Ratzeburg, 1837) F, m 2

13 Xylosandrus germanus (Blandford, 1894)* F, m 1
Dryophthoridae

1 Dryophthorus corticalis (Paykull, 1792) F, ks 16 2

*gatunki nowe dla Roztoczanskiego Parku Narodowego, F, — gatunki przypadkowe, F, — gatunki fakultatywnie zwigzane z martwym drewnem, F, — ga-
tunki wystepujace na martwym drewnie, ale tez spotykane w innym $rodowisku, F, — gatunki obligatoryjnie zwigzane z martwym drewnem, R — gatunki
rzadkie i reliktowe, ks — ksylofagi i kambofagi, m — mycetofagi, n — nekrofagi, p — polifagi, s — saprofagi, z — zoofagi, ? — nieznane preferencje pokarmowe

*species new to the Roztoczanski National Park, F —accidental species, F, — species facultatively associated with dead wood, F, - species found on dead wood,
but seen in a different environment, F, — species obligately associated with dead wood, R — rare and relict species, ks — xylophagous, m — mycetophagous, n —
necrophagous, p — polyphagous, s — saprophagous, z — zoophagous, ? — unknown food preferences
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Gatunki
wspdlne - 37

Common
species — 37

Buk -39
gatunkow
wytacznych

Jodfa-28
gatunkéw
wytacznych
Beech —39
exclusive species

Fir — 28 exclusive
species

104 gatunki
104 species

Rycina 3. Liczba gatunkéw wspolnych i wylacznych dla jodly
i buka
Figure 3. The number of species common and exclusive for fir and
beech

Przygladajac si¢ grupom troficznym, mozna zauwazyc¢,
ze najwigcej odtowiono gatunkéw i osobnikow zwigzanych
z owocnikami grzybow nadrzewnych i przegrzybiala kora
oraz drewnem (odpowiednio 43% i 34%). Liczng grupg sta-
nowily tez ksylofagi (23% gatunkow, 27% osobnikow) i zoo-
fagi (23% gatunkow, 12% osobnikow) (ryc. 4).

Na podstawie analizy skupien wyodrgbniono dwa duze
zgrupowania chrzaszczy. W sktad pierwszego weszly gatun-
ki zasiedlajace Bk, Jd, i Jd,, natomiast drugie zgrupowanie
zostato podzielone na dwa mniejsze, ktore tworzyly osobni-
ki odtowione do putapek zainstalowanych na drzewach: Bk,
ild, oraz Bk , Bk,, Bk, i Jd, (ryc. 5).

Wyzszym wskaznikiem bogactwa gatunkowego Margale-
fa i wierno$ci zgrupowania charakteryzowat si¢ buk. Wskaz-
nik cennosci faunistycznej (uwzgledniajacy gatunki rzadkie
i reliktowe) byt wyzszy dla jodly. Wskazniki wartosci przy-
rodniczej zgrupowania dla buka i jodly przyjmowaty podob-
ne wartosci (tab. 2).

4. Dyskusja i wnioski
W trakcie badan odtowiono 894 osobniki Coleoptera na-

lezace do 134 gatunkow. Klasy wiernosci F —F,, odpowiada-

Tabela 2. Wskazniki faunistyczno-ekologiczne
Table 2. Faunal-ecological metrics

gatunki (%)
species (%)

osobniki (%)
individuals (%)

ks

n

?

45 40 35 30 25 20 15 10 5 0O 5 10 15 20 25 30 35

Rycina 4. Udzial gatunkéw i osobnikéw w poszczegolnych
grupach troficznych: ks — ksylofagi i kambiofagi, m — mycetofagi,
n — nekrofagi, p — polifagi, s — saprofagi, z —zoofagi, ? — nieznane
preferencje pokarmowe

Figure 4. The participation species and individuals in different
trophic groups: ks — xylophagous, m — mycetophagous, n —
necrophagous, p — polyphagous, s — saprophagous, z — zoophagous,
? — unknown food preferences

Diagram drzewa / Tree diagram
Metoda Warda / Ward's method
Odlegt. euklidesowa / Euclidean distance
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Rycina 5. Podobienstwo faunistyczne zgrupowan chrzaszezy
saproksylicznych odlowionych na badanych drzewach

Figure 5. Faunal similarity of communities of saproxylic beetles
caught on studied trees; Bk — beech, Jd — fir

Wskaznik la (4 pulapki Buk lapek
skazni Jod fl( pulapki) uk (5 pulapek) Bukowa Géra
Index Fir (4 traps) Beech (5 traps)
Bogactwa gatunkowego Margalefa (d)
. L 24,09 30,84 36,15
Margalef’s index of species richness (d)
Wiernosci zgrupowania (Q,.,)
233,2 276,14 281,32
Index of community fidelity (Q,,) 33,20 7, 813
Cennosci faunistycznej Q) 116.84 96,12 12022
Index of community faunal value (Q,)
Warto$ci przyrodniczej zgrupowania (7, ) 13.23 13.64 14.17

Index of the nature conservation value of a community (W, )
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jace gatunkom saproksylicznym, reprezentowane byty przez
104 gatunki i 667 okazow. Z tej liczby 46 gatunkéw i 323
osobniki sg $cisle zwigzane z drewnem martwych drzew, co
$wiadczy o bardzo dobrym zachowaniu laséw o charakterze
pierwotnym. Podobnie jak duzy udziat gatunkoéw rzadkich
i zagrozonych (Buchholz, Ossowska 1995), ktére na bada-
nym obszarze reprezentowane byty przez 22 gatunki i 112
okazow. Nalezy doda¢, ze analizowano tylko dwa gatunki
drzew, w dodatku w niewielkiej liczbie powtdrzen.

Sposrod saproksylicznych Coleoptera najwigcej ga-
tunkéw nalezalo do mycetofagow, ksylofagdw i zoofa-
gow (ryc. 4). Pawtowski (2008) podaje, ze najwazniejsza
grupa form puszczanskich, pod wzgledem troficznym, sa
kariofagi (prochnojady). Ich larwy rozwijaja si¢ wyltacznie
w $rodowisku martwego drewna. Nastepng wazna grupa
sa mycetofagi, rozwijajace si¢ pod przegrzybiala kora
i w drewnie oraz w owocnikach grzybow nadrzewnych.
W drewnie martwych drzew liczng i zrdéznicowang grupe
stanowia zoofagi (Mokrzycki 2011). Pojawiaja si¢ tuz za
kambio- i ksylofagami i spotykane sag w zaawansowanych
stadiach rozktadu drewna, np. biegacz — Carabus intricatus
oraz sprezyk — Lacon lepidopterus. Jest tez pewna grupa
owadow stale obecna w drewnie martwych drzew, ale o nie-
poznanych preferencjach pokarmowych. Na badanym ob-
szarze wystapity tylko 2 takie gatunki — Aulonothroscus
brevicollis (Bonv.) i Epuraea neglecta (Heer).

Sposréd wszystkich odnotowanych gatunkéw az 52 to
nowe gatunki dla fauny Roztoczanskiego Parku Narodo-
wego. Wsrdd chrzaszczy wykazanych po raz pierwszy na
terenie parku 16% stanowily gatunki uwazane za rzadko$¢
faunistyczng lub zagrozone. Swiadczy to o stabej znajomo-
$ci na tym obszarze entomofauny rozwijajacej si¢ w drew-
nie martwych drzew, co wiaze si¢ z pracochtonng metodyka
i koniecznoscig angazowania specjalistow od réznych grup
owadow. Ranius i Jansson (2002) podkreslaja, ze brak jest
metody, ktora databy peiny i obiektywny obraz wystepowa-
nia chrzaszczy saproksylicznych, przy czym najwazniejszy
jest wybor odpowiedniego drzewa do prowadzenia badan
(Ranius 2001).

Liczne badania potwierdzaja wprost proporcjonalng
zalezno$¢ pomiedzy gruboscia martwego drewna a bo-
gactwem wystepujacych na nim gatunkéw saproksylo-
biontycznych (Byk 2001; Grove 2002; Simild et al. 2003;
Maciejewski, Szafraniec 2014). Inni badacze wskazuja na
fakt, ze najwicksze znaczenie dla wystepowania poszcze-
g6lnych gatunkéw roélin, grzybow i bezkregowcdw sapro-
ksylicznych ma nie sumaryczna ilo$¢ martwego drewna, ale
raczej jego forma i jako$¢ (Odor et al. 2006; Tikkanen et
al. 2006; Hilszczanski et al. 2011; Lassance et al. 2011).
Cechami martwego drewna, ktore maja znaczenie dla wy-
stepowania organizméw zywych, s3: gatunek drzewa, ob-
jetose, stopien rozktadu oraz rozmieszczenie przestrzenne
(Soderstrom 1988; Samuelsson et al. 1994).

Sposérod badanych prochnowisk jodtowych i bukowych, te
pierwsze okazaly si¢ cenniejsze pod wzgledem faunistycz-
nym, pomimo funkcjonowania tylko czterech putapek (tab. 2).

Odlowiono na nich wigcej gatunkow oraz osobnikéw uwaza-
nych za rzadkie lub zagrozone. Natomiast buk osiagnat wigk-
szg wartos$¢ przyrodniczg (W, ,), co mogto by¢ konsekwencja
wykazania wigkszej liczby gatunkéw saproksylicznych Cole-
optera i wigkszej liczby putapek (tab. 2). W podobnych ba-
daniach prowadzonych w Gérach Swigtokrzyskich wicksza
wartoscig przyrodnicza w stosunku do buka charakteryzowa-
fa si¢ jodta (Byk 2007). Nalezy podkresli¢, ze warto$¢ przy-
rodnicza obydwu badanych gatunkéw drzew byla wyraznie
wicksza niz w Gorach Swigtokrzyskich (dla buka odpowied-
nio 13,64 i 8,40, dla jodty 13,23 1 9,48).

W wyniku przeprowadzonych badan stwierdzono, ze
drzewostany Roztoczanskiego Parku Narodowego sa bar-
dzo waznym refugium dla rzadkich i zagrozonych chrza-
szczy saproksylicznych. Prawie potowa wykazanych
chrzaszczy jest nowa dla fauny Roztoczanskiego Parku
Narodowego. Stan wiedzy dotyczacy bezkregowcow jest
zroznicowany i zalezy od grupy systematycznej, dlatego
nalezaloby kontynuowac¢ badania na tym terenie oraz roz-
szerzy¢ metodyke inwentaryzacji owadow. W przyszlosci
mogloby to pomdc w wyjasnieniu szczeg6tow z biologii
i ekologii tej grupy owaddow.

Intersujagcym gatunkiem okazal si¢ Prostomis mandibula-
ris. Rozwija si¢ on w rozktadajacym si¢ drewnie twardzie-
lowym lezacych drzew. Jest prawdopodobnie catkowicie
uzalezniony od $rodowiska starych rozktadajacych sie drzew,
ktérych jest coraz mniej w Europie (Guéorguiev 2011).
W Polsce jest znany z nielicznych, rozproszonych stanowisk
(Kubisz et al. 2014). Odlowienie 14 osobnikéw moze $wiad-
czy¢, ze Roztoczanski Park Narodowy jest bardzo wazng
ostoja tego gatunku w Polsce.
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Abstract. The aims of this study were to demonstrate the role of forests in the Roztoczanski National Park as a refuge for rare and
endangered saproxylic Coleoptera as well as recognition of entomological fauna related to dead wood. The study was conducted
in the strictly protected are of Bukowa Gora from 20th April to 30th September 2012 and focused on the wood of beech and fir. We
inventoried saproxylic beetles by means of nine ‘Netocia’ traps, which resulted in a total of 135 recorded species, of which 52 had
not been reported in the park before. Twenty-one rare and endangered species were found. The high number of new species in the
Roztoczanski National Park indicates a high biodiversity value of the area. Our studies therefore show that the strictly protected
area of Bukowa Gora is a biodiversity hot spot of saproxylic Coleoptera.

Keywords: beech, fir, insects, Poland

1. Introduction

As a result of progressive human pressure on forests,
an interest in the wood of dead trees — a place where many
species of organisms develop — has clearly increased in the
past few years. Ensuring good sanitary conditions in forests
was carried out by removing dying and dead trees, as well
as those colonized by secondary pests. Consequently, this
led to an impoverished biological diversity in managed fo-
rests. Additionally, logging is mainly focused on large trees,
which results in the lack of large masses of wood pulp (Ma-
raga, Lempériere 2005). The presence of large-sized dead
wood in the forest impacts the species diversity of saproxy-
lic insects (Grove, Meggs 2003; Simild et al. 2003; Johans-
son 2006). Some of the species use the bark and wood as
food, but a large group of these insects are dependent on
other organisms (e.g. on cambio- and xylophagous species,
fungi and slime moulds) that inhabit decaying wood (Mo-
krzycki 2011).

In Central Europe, about 1,500 species of beetles are as-
sociated directly and indirectly with dead wood. In Poland,

about 1,300 of these species exist, belonging to over 70 fa-
milies (Gutowski 2006).

The quality of dead wood is very important for mainta-
ining the biodiversity of saproxylic beetles. This means that
the tree stand should contain standing and fallen dead trees,
as well as live trees with variously sized cavities (Hilszczan-
ski et al. 2011).

Saproxylic beetles are an inseparable component of forest
ecosystems. They are a group of insects with very diverse
environmental requirements. For this reason, they have begun
to be increasingly used as indicator species. They are favoured
in this by their prevalence in the forest ecosystem, their spe-
cies richness and the presence of endangered species amon-
gst them. The role of saproxylic beetles as bioindicators are
indicated by, amongst others, Buchholz, Ossowska (1995);
Ranius, Jansson (2000); Byk (2001); Byk et al. (2006); Gu-
towski et al. (2006) and Byk, Mokrzycki (2007).

The structure of the dense fir and beech forests growing
on the hills of the central Roztocze region resembles pri-
mary forests. Their current qualities are largely due to the
Zamoyski family, who were the first owners of these lands
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and regulated their use (Papis 2012). These forests, called the
zwierzyniecki forests, were protected and conserved during
the time of their first owners (Olaczek 2007). They were
treated as a place of rest and a hunting area, which is why
the most beautiful fir and beech forests are surrounded by a
30-km fence. In later years, the Roztocze forests were also
considered unique and valuable, and for this reason in 1934,
the first reserve — Bukowa Gora [Beech Mountain] — was es-
tablished here (Wilgat 1994). One of the reasons research on
saproxylic beetles is being continued here is due to the well
-preserved stands with a large amount of dead wood. Earlier
studies were conducted in this area by Sienko (1984), Krolik,
Szafraniec (2003) and later Maciejewski, Szafraniec (2014).

2. Aims of the research and methodology

The aims of the research are

* to identify the saproxylic Coleoptera occurring in the
Carpathian beech forest (Dentario glandulosae-Fagetum)
and in the upland mixed fir forest (4bietetum polonicum) in
the strictly protected arca of Bukowa Gora,

» to demonstrate the existence of rare and endangered
saproxylic beetle species,

* to determine the environmental value of the beech and
fir forests for saproxylic Coleoptera in the Roztocze Natio-
nal Park (RPN).

Five beeches (BK1-Bk5) and five firs (JD1-JD5) with di-
stinct necrosis and cavities were marked at the study sites (in
the 198, 199f and 210 quadrants of the forest district). In April
2012, a ‘Netocia’ screen trap (Fig. 1) was placed on each tree.
Unfortunately, one trap on a fir was destroyed by a falling
tree during the study. Specimens were collected on four dates:
May 15, June 23, July 22, and September 30 in 2012.

All species were assigned to fidelity classes in terms of
their relationship with the dead wood. The following classes
were distinguished: F, accidental species (not used in the
faunal and statistical analyses); F , species facultatively asso-
ciated with dead wood; F,, species found on dead wood and
also on the fruiting bodies of arboreal fungi; F,, beetle species
obligately associated with the environment of dead wood.

The beetles were also classified in terms of their trophic
relationships, adopting the following categorisation: ks, xy-
lophagous; m, mycetophagous; n, necrophagous; p, poly-
phagous; s, saprophagous; z, zoophagous; ?, unknown food
preferences. Rare and endangered species (Pawlowski et al.,
2002; Byk, Mokrzycki 2007) were indicated by the letter R.
As a result, it was possible to use the following faunal and
ecological indicators:

» Margalef’s index of species richness (d):

h
5 =2
H

’ x100
N

S — number of species in a community,
N — total number of individuals,
* Index of community fidelity (Q,,):

Qr3 = VdUyp3Uses

U, — percentage of individuals in a species obligately asso-
ciated with highly decayed wood in a community,

U,,, — percentage of species oblligately associated with hi-
ghly decayed wood in a community,

* Index of community faunal value (Q,):

Qr = VdUygUsg

U,, — percentage of individuals belonging to a rare species
of fauna or relics of primeval forests in a community,
Uy, — percentage of rare faunal species or primeval forest
relics in a community,

* Index of the nature conservation value of a community
w,

F3R):

Wesr = V(Qr3 + Qr)/2

and an analysis of the structure and diversity of saproxylic
beetle communities occurring on fir and beech trees.

Beetles belonging to the family of rove beetles (Staphyli-
nidae) were identified by Melke, the remaining species were
identified by the authors. The nomenclature was adopted
from the Catalogue of Palaearctic Coleoptera (Lobl, Sme-
tana 2003-2014).

e 4
% >

Figure 1. ‘Netocia’ trap (photograph M. Papis)
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3. Results

During the study, we captured and observed 894 specimens
of 134 species belonging to 44 Coleoptera families (Table 1).
Hundred and four species were in fidelity classes F —F,, of
which 44 had not been previously reported in the Roztocze
National Park. Amongst the accidental species (F,), eight were
new to the study area. It was a certain surprise to have captured
the Asian ambrosia beetle (Xylosandrus germanus), a species
that was first observed in Poland in 1998 on the island of Wolin
(Mokrzycki et al. 2011). The most numerous species captured
were Aulonothroscus brevicollis (11.63%), Sciodrepoides wat-
soni (9.51%) and Rhyncolus ater (5.59%). Twenty-two species
(20 in F —F, and 2 in F) are considered rare and endangered
insects (Table. 1); the most interesting were Rhysodes sulcatus,
Carabus intricatus, Eurythyrea austriaca, Lacon lepidoptero-
us, Peltis grossa and Prostomis mandibularis. In addition, a

number of identified specimens, such as R. sulcatus, C. intri-
catus and E. austriaca are protected species in Poland and one
— L. lepidopterus — is listed in the ‘Polish Red Book of Animals
— Invertebrates’ as a critically endangered species (Buchholz
2005). The highest percentage was represented by species obli-
gately associated with dead wood (Fig. 2).

15; 15%

EFl
moF2
OF3

Figure 2. Number and percentage of species F—F,

Table 1. The list of beetles captured in the Bukowa Gora strict protection zone

No. Family / species

Type
Fir Beech

Fidelity class  Trophic types

Rhysodidae

1 Rhysodes sulcatus (Fabricius, 1787)

F,R ks 2 10

32

Carabidae

Abax parallelepipedus (Piller & Mitterpacher, 1783)
Amara plebeja (Gyllenhal, 1810)

Carabus convexus (Fabricius, 1775)

Carabus intricatus (Linnaeus, 1761)

Carabus violaceus (Linnaeus, 1758)

AN R W N =

Pterostichus niger (Schaller, 1783)

s3]
NN — =

Histeridae

Abraeus parvulus (Aubé, 1842)*
Abraeus perpusillus (Marsham, 1802)*
Margarinotus striola succicola (C.G. Thomson, 1862)*

Paromalus flavicornis (Herbst, 1791)

[ N S

Plegaderus dissectus (Erichson, 1839)*

Leiodidae

Agathidium nigripenne (Fabricius, 1792)*
Anisotoma castanea (Herbst, 1791)
Anisotoma humeralis (Herbst, 1791)
Anisotoma orbicularis (Herbst, 1791)*
Catops picipes (Fabricius, 1787)
Liodopria serricornis (Gyllenhal, 1813)

~N N W =

Ptomaphagus sericatus Chaudoir, 1845)

13 15

B B B B

=
B8
(OS]
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No. Family / species Fidelity class  Trophic types - Type
Fir Beech
8  Sciodrepoides watsoni (Spence, 1813)* F, 85 1
Scydmaenidae
1 Stenichnus collaris (P.W.J. Miiller, Kunze, 1822)* F, z 1
2 Stenichnus godarti (Latreille, 1806) F, z 2
Silphidae
1 Nicrophorus humator (Gleditsch, 1767) F, 4
2 Nicrophorus vespillo (Linnaeus, 1758) F, 2
3 Nicrophorus vespilloides (Herbst, 1783) F, 19 5
4 Oiceoptoma thoracica (Linnaeus, 1758) F, 40 1
Staphylinidae
1 Aploderus caelatus (Gravenhorst, 1802)* F, 1
2 Atheta boletophila (C.G. Thomson, 1856)* F,R m 1
3 Philonthus albipes (Gravenhorst, 1802)* F, 1
4 Rugilus rufipes (Germar, 1836)* F,
5 Scaphisoma agaricinum (Linnaeus, 1758) F, m 5
6 Tachinus marginellus (Fabricius, 1781) F, 1

Lucanidae

1 Sinodendron cylindricum (Linnacus, 1758) F ks 3 10

Geotrupidae

1 Anoplotrupes stercorosus (L.G. Scriba, 1791)* F 13 4
2 Trypocopris vernalis (Linnaeus, 1758)* F 2

Scarabaeidae

1 Aphodius ater (DeGeer, 1774)

2 Serica brunnea (Linnaeus, 1758)* F 2 1

Buprestidae

1 Eurythyrea austriaca (Linnaeus, 1767) F,R ks 3
Eucnemidae

1 Melasis buprestoides (Linnaeus, 1761) F, ks 2

2 Xylophilus testaceus (Herbst, 1806)* F,R ks 1
Throscidae

1 Aulonothroscus brevicollis (Bonvouloir, 1859)* F, ? 98 16

Elateridae

1 Agriotes acuminatus (Stephens, 1830) " 1

2 Agriotes pilosellus (Schonherr, 1817) F, R 1 2

3 Ampedus balteatus (Linnaeus, 1758) F, 1 1

4 Ampedus elegantulus (Schonherr, 1817) F,R z 9

5 Ampedus erythrogonus (P.W.J. Miiller, 1821) F, z 5 4
6 Ampedus nigrinus (Herbst, 1784) F, z 1

7 Ampedus pomonae (Stephens, 1830) F, z 2
8  Ampedus pomorum (Herbst, 1784) F, z 6 14
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. . . . Type
No. Family / species Fidelity class  Trophic types -
Fir Beech
9 Athous haemorrhoidalis (Fabricius, 1801) . 1 1
10 Athous subfuscus (O.F. Miiller, 1764) F, 2
11 Hemicrepidus niger (Linnaeus, 1758) 0 1
12 Lacon lepidopterus (Panzer, 1800) F,R z 2
13 Melanotus castanipes (Paykull, 1800)* F, p 21 2
14 Melanotus villosus (Geoffroy, 1785) F, p 3 15
15 Procraerus tibialis (Lacordaire, 1835) F,R s 3 8
Lycidae
1 Dictyoptera aurora (Herbst, 1784) F, z 1 2
Lampyridae
1 Lamprohiza splendidula (Linnaeus, 1767) F, 1 2
Nosodendridae
1 Nosodendron fasciculare (A.G. Olivier, 1790)* F, 1
Dermestidae
1 Megatoma undata (Linnaeus, 1758) F, n 1
Ptinidae
1 Dorcatoma dresdensis (Herbst, 1792) F, m 8 1
2 Dorcatoma lomnickii (Reitter, 1903)* 5 m 3 1
3 Dorcatoma robusta A. (Strand, 1938)* 5 m 3
4 Dorcatoma setosella (Mulsant, Rey, 1864)* F,R m 25 1
S5 Hadrobregmus pertinax (Linnaeus, 1758)* F, ks 6
6  Ptilinus pectinicornis (Linnaeus, 1758)* F, ks 1 10
7 Ptinomorphus imperialis (Linnaeus, 1767)* F,R ks 2
Lymexylidae
1 Elateroides dermestoides (Linnacus, 1761) F, ks 1
Trogossitidae
1 Peltis ferruginea (Linnaeus, 1758) F, ks 1 3
2 Peltis grossa (Linnaeus, 1758) F,R ks 12
Sphindidae
1 Sphindus dubius (Gyllenhal, 1808) F, m 1
Nitidulidae
1 Epuraea neglecta (Heer, 1841)* F, ? 4
2 Ipidia binotata (Reitter, 1875) F,R z
3 Omosita colon (Linnaeus, 1758)* F, s 1
Monotomidae
1 Rhizophagus bipustulatus (Fabricius, 1792) 5 2 1
2 Rhizophagus dispar (Paykull, 1800) F, 1
Silvanidae
1 Uleiota planata (Linnaeus, 1761) F z 1

Cryptophagidae
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No. Family / species Fidelity class  Trophic types - Type
Fir Beech

1 Atomaria alpina (Heer, 1841)* F, m 4 3

2 Atomaria vespertina (Miklin, 1853)* F, m 7

3 Cryptophagus labilis (Erichson, 1846)* F, m 2

4 Cryptophagus quercinus (Kraatz, 1852)* F, m 1

5 Micrambe abietis (Paykull, 1798) F, m 19
Erotylidae

1 Dacne bipustulata (Thunberg, 1781)* F, m 2

2 Triplax russica (Linnaeus, 1758) ) m 4 10
Cerylonidae

1 Cerylon ferrugineum (Stephens, 1830) , z 1

2 Cerylon histeroides (Fabricius, 1792)* s z 2
Endomychidae

1 Leiestes seminiger (Gyllenhal, 1808)* F,.R m 1
Coccinellidae

1 Scymnus abietis (Paykull, 1798) F, 1
Lathridiidae

1 Corticaria longicollis (Zetterstedt, 1838) 5 m 1

2 Enicmus rugosus (Herbst, 1793) 5 m 7 16

3 Enicmus testaceus (Stephens, 1830)* ) m 1 2

4 Latridius brevicollis (C.G. Thomson, 1868)* F,R m 1

5 Latridius hirtus (Gyllenhal, 1827)* F, m 1 1

6 Stephostethus alternans (Mannerheim, 1844)* F, m 1

7 Stephostethus angusticollis (Gyllenhal, 1827)* F, m 1
Mycetophagidae

1 Mycetophagus atomarius (Fabricius, 1792) 5 m 2

2 Mycetophagus quadriguttatus (P.W.J. Miiller, 1821) 5 m 1

3 Mycetophagus quadripustulatus (Linnaeus, 1760)* F, m 2
Ciidae

1 Cis bidentatus (A.G. Olivier, 1790)* F, m 5 1

2 Cis fagi (Waltl, 1839)* F, m 1

3 Cis micans (Fabricius, 1792)* F, m 10 1

4 Ennearthron cornutum (Gyllenhal, 1827) F, m 1

5 Octotemnus glabriculus (Gyllenhal, 1827) F, m 3

6 Ropalodontus perforatus (Gyllenhal, 1813) F, m 3
Tetratomidae

1 Hallomenus axillaris (11liger, 1807) F,R m 1
Melandryidae

1 Orchesia undulata (Kraatz, 1853) , m 1

2 Serropalpus barbatus (Schaller, 1783) ks 2
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No. Family / species Fidelity class  Trophic types - Type
Fir Beech

Scraptiidae

1 Anaspis frontalis (Linnaeus, 1758) F, ks 1

2 Anaspis thoracica (Linnaeus, 1758) F, ks 1
Aderidae

1 Euglenes pygmeus (DeGeer, 1775)* F, z 1
Prostomidae

1 Prostomis mandibularis (Fabricius, 1801) F,R ks 14
Salpingidae

1 Salpingus ruficollis (Linnaeus, 1760)* F, z 1
Tenebrionidae

1 Bolitophagus reticulatus (Linnaeus, 1767) F, m 1

2 Diaperis boleti (Linnaeus, 1758)* F, m 7 3

3 Platydema violaceum (Fabricius, 1790)* F, m 1

4 Stenomax aeneus (Scopoli, 1763)* F, s 1

5 Uloma culinaris (Linnaeus, 1758) F, ks 2 3
Cerambycidae

1 Prionus coriarius (Linnaeus, 1758) F, ks 1 3
Anthribidae

1 Dissoleucas niveirostris (Fabricius, 1798)* F, ks 1

2 Platystomos albinus (Linnaeus, 1758)* F, ks 1 2
Curculionidae

1 Anisandrus dispar (Fabricius, 1792) F, m 1

2 Cryphalus piceae (Ratzeburg, 1837) F, ks 1

3 Orchestes fagi (Linnaeus, 1758) F, 4 5

4 Otiorhynchus scaber (Linnaeus, 1758) F, 1

5 Polydrusus mollis (Strom, 1768) F, 1

6  Rhyncolus ater (Linnaeus, 1758) F, ks 47 3

7 Scleropteridius fallax (Otto, 1897) F, 1

8  Stereocorynes truncorum (Germar, 1824) F,R ks 1 10

9 Strophosoma capitatum (DeGeer, 1775) F, 3 1

10 Taphrorychus bicolor (Herbst, 1794) F, 2

11 Xyleborinus attenuatus (Blandford, 1894)* F, m 1

12 Xyleborinus saxesenii (Ratzeburg, 1837) F, m 2

13 Xylosandrus germanus (Blandford, 1894)* F, m 1
Dryophthoridae

1 Dryophthorus corticalis (Paykull, 1792) F, ks 16 2

*species new to the Roztoczanski National Park, F — accidental species, F| — species facultatively associated with dead wood, F, — species found on dead
wood, but seen in a different environment, F, — species obligately associated with dead wood, R —rare and relict species, ks — xylophagous, m — mycetopha-
gous, n — necrophagous, p — polyphagous, s — saprophagous, z — zoophagous, ? — unknown food preferences
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Of the 104 saproxylic species (F —F,), 75 (5 traps) oc-
curred on beech and 63 (4 traps) on fir. Thirty-seven (37)
species were found on both tree species (Fig. 3). Amongst
the 668 saproxylic specimens collected, as many as 414 oc-
curred on fir trees and 254 on beech.

Common
species — 37

Beech —39
exclusive species

Fir — 28 exclusive

species

104 species

Figure 3. The number of species common and exclusive
for fir and beech

In taking a closer look at the trophic groups, of note is the
fact that the highest number of captured species are those as-
sociated with the fruiting bodies of fungi and decaying bark
and wood (43% and 34%, respectively). Xylophagous (23%
of species, 27% of individuals) and zoophagous species
(23% of species, 12% of individuals) were also represented
by a large group of individuals (Fig. 4).

Based on a cluster analysis, we separated two large
communities of beetles. The first community includes the
species colonising Bk, Jd, and Jd, trees, whilst the second
community was divided into two smaller ones, comprised of
individuals caught in the traps installed on trees: Bk, and Jd,
and those from Bk, Bk,, Bk, and Jd, (Fig. 5).

Beech was found to have higher values of Margalef’s
index of species richness and index of community fidelity.
The index of community faunal value (taking into account
rare and relict species) was higher for fir. The values for the
index of the nature conservation value of a community were
similar for beech and fir (Table 2).

Table 2. Faunal-ecological metrics

O species (%) [l individuals (%)

ks

n

?

45 40 35 30 25 20 15 10 5 0 5 10 15 20 25 30 35

Figure 4. The proportion of species and individuals in different
trophic groups: ks, xylophagous; m, mycetophagous; n, necropha-
gous; p, polyphagous; s, saprophagous; z, zoophagous; ?, unknown
food preferences

Tree diagram
Ward's method

Euclidean distance
8.0

7.5 !

7.0

6.5

6.0

55

5.0 ‘

4.5

Distances between linkages

Bk3 Jd4 Bk5 Bk2 Bkl Jd2 Bk4 Jd3 Jd1

Figure 5. Faunal similarity of communities of saproxylic beetles
captured on studied trees: Bk, beech; Jd, fir.

4. Discussion and conclusions

In the study, 894 Coleoptera individuals belonging to 134
species were caught. Fidelity classes F —F,, corresponding
to saproxylic species, were represented by 104 species and

Metric Fir (four traps) Beech (five traps) Bukowa Gora
Margalef’s index of species richness (d) 24,09 30,84 36,15
Index of community fidelity (Q,.,) 233,20 276,14 281,32
Index of community faunal value (Q,) 116,84 96,12 120,22
Index of the nature conservation value of a community (W, ) 13,23 13,64 14,17




M. Papis et T. Mokrzycki / Le$ne Prace Badawcze, 2015, Vol. 76 (3): 229-239 237

667 specimens. Of this number, 46 species and 323 indivi-
duals are obligately associated with the wood of dead trees,
which is indicative of a well-preserved primary forest. This
is also reflected in the high proportion of rare and endange-
red species (Buchholz, Ossowska 1995), represented in the
study area by 22 species and 112 specimens. It should be
added that only two species of trees were analysed, additio-
nally, with a small number of repetitions.

Amongst the saproxylic Coleoptera, many species were
classified as mycetophagous, xylophagous and zoophagous
forms (Fig. 4). Pawlowski (2008) reported that the most
important group of forest types, in terms of trophic prefe-
rences, are insects that feed on decaying wood. The larvae
develop only in an environment of dead wood. Another im-
portant group is mycetophagous, developing under decaying
bark and in decaying wood, as well as in the fruiting bodies
of tree fungi. Zoophagous beetles are a large and diverse
group found in the wood of dead trees (Mokrzycki 2011).
They are just behind cambio- and xylophagous forms found
in wood at advanced stages of decay, for example, the blue
ground beetle (C. intricatus) and L. lepidopterus. There is
also a certain group of insects constantly present in the wood
of dead trees, but their food preferences are still unknown.
There were two such species in the study area — A. brevicol-
lis (Bonv.) and Epuraea neglecta (Heer).

Of all the species recorded, as many as 52 are new additions
to the recorded fauna of the Roztocze National Park. Amongst
the beetles identified for the first time in the park, 16% are con-
sidered rare or threatened. This indicates that the entomofauna
developing in the wood of dead trees is poorly known, which
is due to the laborious methodology required and the need to
involve specialists of different insect groups. Ranius and Jans-
son (2002) stressed that there is no single method that would
provide a full and objective description of the occurrence of
saproxylic beetles for which the most important factor is cho-
osing the correct tree for the research (Ranius 2001).

Numerous studies confirm a direct relationship between the
amount of dead wood and the richness of the occurrence of sa-
proxylic species (Byk 2001; Grove, 2002; Simile et al., 2003;
Maciejewski, Szafraniec 2014). Other researchers pointed to
the fact that the greatest significance for the occurrence of par-
ticular species of saproxylic plants, fungi and invertebrates is
not the total amount of dead wood, but rather its form and qu-
ality (Odor et al. 2006; Tikkanen et al. 2006; Hilszczanski et al.
2011; Lassance et al. 2011). The characteristics of dead wood
that are important for the presence of living organisms include
tree species, volume, extent of decay and spatial distribution
(Soderstrom 1988; Samuelsson et al. 1994).

Amongst those fir and beech containing decaying wood,
the former proved to be more valuable in terms of fauna, de-
spite the functioning of only four traps (Table 2). More species

and individuals considered rare or endangered were captured
in the traps on the fir. In contrast, beech reached a higher
conservation value (W,,,), which could be due to the greater
number of saproxylic Coleoptera species found there and the
higher number of traps (Table 2). In similar studies conducted
in the Swigtokrzyskie Mountains, fir had a higher index of
nature conservation value than beech (Byk 2007). It should be
noted that the index of the nature conservation value of both
studied tree species was significantly higher in Bukowa Gora
than that in the Swigtokrzyskie Mountains (13.64 and 8.40 for
beech; 13.23 and 9.48 for fir, respectively).

Study results show that the tree stands of the Roztocze
National Park are a very important refuge for rare and en-
dangered saproxylic beetles. Almost half of the identified
beetle species is new to the fauna of the Roztocze National
Park. Knowledge about invertebrates varies and depends
on the taxonomic group, so research should continue in this
area and the methodology of inventorying insects should be
extended. In the future, this could help to explain the details
of the biology and ecology of this group of insects.

P. mandibularis turned out to be an interesting species.
It develops in the decaying heartwood of fallen trees. It
is probably entirely dependent on the environment of old
decaying trees, which are increasingly rare in Europe (Gu-
eorguiev 2011). It is known in Poland from a few scattered
locations (Kubisz et al. 2014). The capture of 14 individuals
may indicate that the Roztocze National Park is a very im-
portant refuge for this species in Poland.
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