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Abstract. The structure of Heteroptera communities was studied in two association-types of pine
forests: the subcontinental (Peitcedano-Pinettim) pine forest in Puszcza Bialowieska and Puszcza
Biala and the suboceanic (Leucobryo-Pinetiini) pine forest in Bory Tucholskie and Roztocze. In the
herb layer of these forests, 119 heteropteran species were registered, eurytopic species being the
most abundant. In the canopies of pines. 101 species were found, with forest Heteroptera, especially
stenotopes, being the most abundant. Euro-Sibcrian and Palearctic species were dominant in the
herb layer, European and Euro-Siberian species - in the tree canopy layer. The greatest numbers of
imagines were registered in the early summer (June) - for the heteropterans of tree canopies, and
at the turn of summer and autumn - for the heteropterans of the herb layer.

INTRODUCTION

The names of Heteroptera species inhabiting coniferous forests are mentioned
in many scientific papers, especially in faunistic papers. Data concerning the
dominance structure, ecological characteristics and seasonal abundance fluc-
tuations, however, are contained in few publications (FEporko 1958, 1961;
KArRCzZEWSKI 1962; StrawiNskr 1956, 1958; Szuseckr 1980). Most of the data
found in these publications pertain to the herb layer fauna, while those
concerning the species composition ofthe tree canopy Heteroptera communities
usually cover only the lower stratum (less than 3m tall) (KLomp, TEERINK  1973).

Of the regions mentioned in the present paper, only the forest associations
of Puszcza Biatowieska have been previously studied. That research was carried
outin 1956 and resulted in finding 86 species of Heteroptera in moist and mixed
coniferous forests (Strawikskr 1956, Szuseckir 1980).

STUDY AREAS AND METHODS

The research was carried out in pine forests of four regions of Poland in the
years 1986-1988. The pine forests of Puszcza Bialowieska and Puszcza Biala
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were representatives of the Peucedano Pinelum association-type. The former
belonged to the subboreal variety of this association-type with a large proportion
of spruce, while the latter represented the Sarmatian variety with abundant
juniper. In these forests, entomological samples were taken in the herb layer and
in canopies of pines belonging to three age classes: mature forest (over 90 years
of age), pole wood (47-59 years) and young growth (15-25 years).

The forest associations of Bory Tucholskie and Roztocze belonged to the
Leucobryo-Pinetum association-type. The former were forests of a markedly
distorted structure, where Deschampsia Jlexuosa was abundant in the herb
layer. The forests of Roztocze, apart from a high proportion of Leucobryum
glaucum - a typical feature of this association-type, were also characterized by
high proportions of fir, spruce and beech in the forest stand. In the above two
forest associations, heteropterans were collected in the herb layer and tree
crowns of mature forest stands. In Bory Tucholskie, samples also were taken in
younger stands (pole wood and young growlh).

A detailed description of the pine forests studied in phytosociological terms
is contained in the paper by Maruszkiewicz (1993).

The herb layer samples were collected with a sweeping net. The measure of
heteropteran abundance in this layer of the pine forest was the average number
of specimens collected in 25 sweeps. Heteropterans inhabiting tree crowns were
collected by means of Moericke’s pitfall traps. Here, the measure of abundance
was the average number of specimens caught in one pitfall trap during a
twenty-four-hour catch. In Tables III, Vand VII and in Figures 5 and 6, the value
of this parameter has been multiplied by 1000 in order to make the tables and
figures more legible.

SPECIES COMPOSITION

A total of 165 Heteroptera species was registered in the pine forests studied.
In the herb layer 119 species were found, while 101 species were registered in
canopies of pines (see Tab. I).

Of the regions where samples were collected in forest stands of three age
classes, Puszcza Biatowieska was inhabited by the greatest number of Heterop-
tera species (87), whereas the lowest number of Heteroptera species (51) were
found in Bory Tucholskie. The forests of Roztocze, with 92 Heteroptera species
noted in the herb layer, rank higher than Puszcza Biatowieska, even though in
the former region no samples were drawn in younger pine forest stands. 16
species of Heteroptera were found in the herb layer in all the regions (see Tab.
). Only 5 of them are considered forest species. Of the species found in tree
canopies of mature forest stands, 8 were registered in all the regions. Only one
of these species was not characteristic of pines. The figures for the pole wood
stands were: 8 species common to all the regions including two not characteristic
of pine, and in the young stands 9 species were registered in all the regions, of
which 3 are not species characteristic of pines.
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Table I. Comparison of the number of species and individuals and of the abundance of Heteropte-
ra of the studied pine forests; N - the number of species, n - the number ofindividuals

Bi];;losvﬁezsaka Puszcza Biala Tuc]il(:)li)s/kie Roztocze Total
N n N n N n N n N n
Herbs layer 59 1276 54 2136 38 1473 77 2073 119 6958
Mature forest 41 1189 29 278 21 567 31 409 63 2443
Pole wood 32 474 20 185 28 426 - - 52 1085
Young stand 35 213 32 137 26 119 - - 63 469
Total 87 3152 68 2736 51 2585 92 2482 165 10955

ABUNDANCE AND DOMINANCE STRUCTURE

In the pine forests studied, 10,955 Heteroptera individuals were collected
(Tab. 1). The highest average abundance ofa heteropteran community was noted
for Puszcza Biala - 3.66 individuals/sample, the lowest - for Roztocze (2.17
indiv./sample), the figures for the three forests except Puszcza Biata being quite
similar: 2.7 for Puszcza Biatowieska and 2.38 for Bory Tucholskie (Tab. II).

Table II. Abundance (n') and percentages (%) of Heteroptera species of the herb layer of the stu-
died pine forests; + - abundance lower than 0.1 indiv./sample

Region 'Pusz?za Pus'zcza Bory ) Roztocze
Bialowieska Biala Tucholskie
No Species n' % n % n’ % n' %
1 2 3 4 5 6 7 8 9 10
1.  Setiirus luctuosus Muls. et R. 0.003 0.1 0.004 0.2
2. Adomerus biguttatus (L.) 0.005 0.1 0.014 0.6 0.013 0.6
3. Tritomegas bicolor (L.) 0.001 +
4. Aelia acuminata (L)) 0.060 2.3 0.010 0.3 0.010 0.5
5. Aelia klugi Hahn 0.003 0.1
6. Eysarcoris aeneus (Scop.) 0.001 +
7. Stagonomus pusillus (11.-S.) 0.002 +
8. llolcostethus vemalis (WOLFF). 0.002 + 0.007 0.3
9.  Palomenaprasina (L) 0.004 0.1 0.007 0.2 0.002 0.1 0.001 +
10. Palomena viridissima (Poda) 0.002 0.1
11.  PitediaJuniperina (L.) 0.001 +
12.  Piledia pinicola (Muls. et R.) 0.002 0.1
13. Carpocoris purpureipennis (d< Geer) 0.004 0.1 0.002 0.1 0.002 0.1
14. Carpocorisfuscispinus (Boh.) 0.004 0.1 0.002 0.1 0.003 0.1 0.004 0.2
15. Carpocoris pudicus (Poda) 0.002 0.1 0.002 0.1
16. Dolycoris baccarum (L.) 0.094 3.5 0.029 0.8 0.002 0.1 0.026 1.2
17. Eurydema oleraceum (L.) 0.008 0.3 0.003 0.1 0.010 0.5
18.  Piezodorus lituratus (F.) 0.002 +
19.  Picromerus bidens (L) 0.010 0.3 0.003 0.1 0.010 0.5
20.  Troilus luridus (F.) 0.004 0.1 0.003 0.1 0.001 +
21. Rhacognalhus punctatus (L.) 0.001 +
22.  Accmthosoma haemorrhoidale (L.) 0.002
23.  Elastotethus interstinctus (L.) 0.023 0.9

9 — Fragmenta Faunistica
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EXasmucha ferrugata (F.)
EZasmuchaJxeberi (3ax )
Elasmucha griseci (L.)
Coreus marginatus (L))
Corizus hijoscgami (L)
Rixopalus parumpunctatus (Schill.)
Rhopalus maculatus (Fieb.)
Mynnus miriformis (Fall.)
Stictopleurus pictus (Fieb.)
Dicranocephakis agilis (Scop.)
Nithecusjacobeae (Schill.)
Nysius thymi (W olff)
Nysius ericae (Schill.)
Nysius helveticus (11.-S.)
Kleidocerys resedae (Panz.)
Cymns obliquus 11orv.
Cyrnus clauiculus (Fall.)
Cymus melanocephalus Fieb.
Geocoris grylloides (L.)
Geocoris ater (F.)
Styqnocoris pyqmaeus (F. Sahlb.)
Stygnocoris pedcstris (Fail.)
Megalonotus chiragm (F.)
Megalonotus scibulicola (Thoms.)
Pterotmetus stapbyliformis (Schill.)
Rhyfxirochromus pini (L.
Ischnocoris cingustulus (Boh.)
Drymus ryei Dougl. €t Sc.
Dn/rnus brunneiis (F. Sahlb.)
Eremocoris plebejus (Fall.)
Eremmecoris abietis (L.)
Scolopostethus decorcitus (Hahn)
Pcichybrachius fracticol lis (Schill.)
Neides tipularius L.
Saldula vestita (Dougl)
Acalypta carinata (Panz.)
Acalypta nigrina (Fall.)
Acalypta marginata (W olff)
Acalypta gracilis (Fieb.)
Ilimacerus ciptenis (F.)
Ncibicula limbata (D ahlb.)
NobisJems (L.)
Ncibis pseudoferus Rem .
Nobis punctatus a. costa
Nobis ericetomrn Schoi.TZ
Ncibis rugosus (L.)
Myrmedobia exilis (Fall.)
Myrmedobia distinguenda Revur.

Anthocoris nemomm (L.)
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Anthocoris confusus REUT.
Aconyocoris pygmaeus (FALL.)
Orius niyer W OLFF
Onus minutus (L.)

Orius cigilis (FLor)
Monalocoris Jilicis (L.)
Bothynotus pilosus (Bou.)
Deraeocoris ruber (L.
Allocotomus gothicus (FaLL.)
Myrmecoris gracilis (J. SAHLB.)
Ijeptoptema dolobrcita (L.)
LeptoptemciJerrugata (FaLL.)
Stenoderna ccilcaratum (FavLL.)
Stenoderna virens (L.)
Stenoderna laevigatum (L.)
Stenoclerria holsatum (F.)
Notostira errutica (L.)
Trigonotylus coelestialium (Kirk.)
Trigonotylus ruficomis (GEOFFR.)
Phytocoris longipennis FLor
Phytocoris pini KirscHB.
Adelphocoris reicheli (Fies.)
CalcKoris biclavatus (H.-S.)
Calocoris ajfiriis (H.-S.)
Calocoris norvegicus (G MEL.)
Stenotus binotatus (F.)
Ijygocorispabulinus (L.
Ijygus rugulipennis (Porp.)
U/gus prcitensis (L.)
Ijygus punctatus (Zett.)
Carnptozygum aequale (Vill.)
Charcigochilus gyllenhali (FavLL.)
Caf)sus pilifer R em.
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lalticus pusillus (H.-S.)
Helevotoma merioptemm (Scop.)
Helerocordylus genistae (Scop.)
Orthotylus ericetorum (FaLL.)
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The abundance of the tree crowns Heteroptera communities is different in
each region and in forest stands representing various age classes. However, the
figures are always the highest for the tree crown communities of mature forest
stands, and decrease with the descending age of the stand in all the regions
studied (Tab. III).

In the herb layer, a total of 12 Heteroptera species were considered dominant
(i.e. they accounted for at least 5 per cent of a community). Stenodema laeviga-
tum was found in all the forests studied, Lygus rugulipennis and Stygnocoris
pedestris were noted in three of them (Tab. II). Only the last one is a forest
species.

As far as the herb layer communities are concerned, the Heteroptera commu-
nities from Puszcza Biala and Bory Tucholskie show the most similar dominance
structures. In both regions, the same species are dominant and the curve of
dominance follows a characteristic steep pattern. This testifies to the degenera-
tion ofthe forests studied (this finding is further confirmed by phytosociological
data). The structure ofdominance ofthe herb layer Heteroptera communities in
the two other regions studied is more diversified and the curve is easier. Of §
dominant species in Puszcza Biatowieska, 5 are dominants only in this region.
Similarly, 3 out of 5 dominant species in Roztocze reach such high proportions
in the community in no other region (Tab. IL. Fig. 1).

a1

54 9 11 3 10 12 -»77

Fig. 1. Structure of dominance of Heteroptera communities in the herb layer of pine forests: A -

Puszcza Bialowieska, B - Puszcza Biala. C - Bory Tucholskie, D - Roztocze; Species: 1- Stenodema

holsatum, 2 - S. calcaratum. 3 - S. laevigatunx 4 - Nabis Jerus, 5 - N. rugosus. 6 - Stygnocoris

pedojerus, 7 - Rhopalus panimpunctatiis, 8 - Stygocoris pedestris, 9 - Lygus rugulipennis, 10 - L
punctatus, 11 - ElasmuchaJemigata, 12 - Calocoris ajfinis.

In the tree crowns communities, 12 species were considered dominant (5 in
mature stands and in middle age stands, and 11 in young stands) (Tab. Ill, Fig.
2). The species most abundant in all the age classes of pine forest stands were:
Phoenicocoris obscurellus and Phytocoris pint, Plesiodema pinetellum was the
most abundant species at the majority of stands. The composition of the
dominant species group in the oldest forest stands does not show regional
differences: in the pole wood communities such differences exist, but they
concern single species only. The lowest degrees ofsimilarity between Heteroptera
communities were noted for young stands heteropterans.
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Fig. 2. Structure ofdominance ofthe hcteropterans of the canopies of pines a - mature forest, b -
pole wood, ¢ - young stand; A-D - see Fig. 1. Species: 1- Plesiodema pinetellwn, 2 - Phoenicocoris
obscurelhis, 3 - Phytocorispint 4 - Phoenicocoris modestus, 5- Captozygum aequale, 6 - AUoeotomus
germanicus, 7 - Phytocoris intricatets, 8 - Arodus cinnamomeus, 9 - Phytocoris longipennis, 10 -
Philophorus cinnamopterus, 11 - Ijygus rugulipennis, 12 - Nabis pseudoferus, 13 - N.Jerus.
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Table III. Abundance (n’) and percentages {¢) of Heteroptera species of the canopies of pines in the studied pine forests

Region
forest stand age class

Species

2

. Palomena prasina (L))

. Palomena viridissima (Poda)

. Pitedia pinicola (M uls. et Rey)
. Carpocoris purpureipennis (De Geer)
. CarpocorisJuscispinus (Bo.)
. Uolycoris baccarum (L)

. Eurydema oleraceum (F.)

. Piezodorus liturat.. s (F.)

. Pentcitoma rufxpes (L.)

. Troilus luridus (F.)

. Rhacognathus punctatus (L.

. Acanthosoma haemorrhoidale (L.

Elasmostethus interstinctus (L.)
ElasnmchaJxeberi (Jak.)
Elasmucha grisea (L.

Coreus marginatus (L))
Kleidocerys resedae (Panz.)
Cymus claviculus (Fall.)
Stygnocoris pygmaeus (F. Sahlb.)
Stygnocoris pedestris (Fall.)

Stygnocorisfuliginaeus (G eoffr.)

Puszcza Biatowieska

mature pole young
forest wood stand
n’ % n’ % n‘ %
3 4 5 6 7 8
0.4 1.0
02 01 02 02
02 01 04 04 07 17
0.2 0.2
0.4 1.0
0.2 0.1
0.2 0.1
02 0.1 04 04
1.0 04 04 04 02 05
08 03 04 04 02 05
1.2 o5 04 04 04 1.0
0.8 0.3
02 02 04 10
02 0.2

Puszcza Biala

mature
forest

n’ % n’ % n’ %
9 10 11 12 13 14
04 0.7

pole
wood

young
stand

02 0.8
0.4 0.7

0.2 0.8
02 04
1.6 29 02 o5 02 08
04 07 06 1.6
02 04

0.2 0.8
02 04
04 0.7

02 0.8

0.2 0.8

Bory Tucholskie Roztocze
mature pole young mature
forest wood stand forest
n” % n° % n % n %
15 16 17 18 19 20 21 22

04 03
02 03

04 03

04 03

02 02 02 o3

02 1.0

02 03

pel
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Splircufisticus ncbulosiis (Fall.)

Pterotinetus staphylmifomiis (Schill.)

Rhyparochromus pini (L.)
Drymus sylvaticus (F.)
Eremocoris plebejus (Fall.)
Scolopostethus thomsoni Reut.
Scolopostethus decoratus (Hahn)
Scolopostethus pilosus (Reut.)
Gastrodes abnetum (Bergr.)
Gastrodes grossipes (De Geer)
Riesma capitatum (W olf)
Piesnm maculatum (Lap.)
Aradus cinnamomeus (Panz.)
Saldula saltcitoria (L.)
Derephysiafoliacea (Fall.)
Rhinocoris annulatus (L.)
Himacerus apterus (L.
NobisJerus (L.)

Nobis paeudaferus Rem.
Nabis punctatus A. Costa
Ned)is ericetorum Scholtz.
Nabis rugosus (L.
Myrmedobia exilis (Fall.)
Temnostethns pusillus (H.-S.)
Elatophilus nigricomis (Zett.)

Elatophilus stigmatellus (Zett.)

0.2

0.2
1.6

0.2

0.2

0.6

0.2

0.2

0.2

0.1

0.1
0.7

0.1

0.1

0.3

0.1

0.2

0.1

0.5

5 6
0.2 02
04 0.4
02 02

0.6

0.2

0.2

0.2

0.4
0.2
1.1
2.3

0.2

0.7

0.5

0.2

0.5

1.0

0.5

2.7
5.7

0.5

0.8

0.2

0.2

0.4

10

0.4

0.4

0.7

11

0.2
0.2

0.2

0.6

0.5
0.5

0.5

13

0.2

0.2

1.3

2.4
0.7

0.5

0.4

14

0.8

0.8

5.1

9.4
2.8

15 16
0.5 0.5
0.2 1.0
02 0.2
0.7 0.7
0.50 0.5

17

0.7

0.8

1.4
0.3

0.2

0.7
0.5

18
0.3

0.7

1.7
0.4

0.3
0.3

0.7
0.7

0.2
0.2

0.7
5.1
0.3

8.5
0.2

0.3

0.2
1.4

0.3

20

0.3
0.3

3.5
25.4
1.4

0.4
1.0

1.4
1.0
0.7

21

0.2
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0.4

0.4
0.3
0.4
0.4

0.4

22

1.0
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1.4
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0.3
0.3
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2 3 4 S 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

. Elatophilus pirxi (BARENSPR.) 0.4 0.2 0.2 0.3 0.4 0.3
. Anthocoris nemorum L)) 0.2 0.2 0.4 0.3
. Anthocoris confusus K elt. 0.2 0.1 0.2 0.2
. Acompocorispygmaeus (FaLL) 12 0.5 08 09 02 05 04 0.7 04 1.0 29 2.8 1.2 1.6 1.1 0.7
Orius niger W oLFF 0.4 1.0 0.5 0.5 0.4 0.3
Orius minutus (L.) 3.0 1.9
Orius mqjusculus (Reut.) 0.2 0.1 0.4 1.6
. Lyctocoris campestris (F.) 0.2 1.0
. Monalocoris Jxlicis (L) 0.2 0.5
. Alloeotomus gothicus (FarL.) 0.4 0.2 0.4 1.0 0.6 1.1 3.4 22
. Allocotomus gennanicus W AGN. 3.0 12 04 04 23 57 0.6 1.1 04 1.0 40 55 1.7 85 0.7 0.4
. Stenodema colcaratum (FaLr) 0.2 0.4 0.4 1.6 0.2 03 0.2 1.0
. Stenodema virens (L) 0.2 0.1 0.2 0.2 0.8 14 06 1.6 04 16 0.7 07 03 04 03 1.4 0.4 03
. Stenodema laevigatwn (L.) 0.2 0.8 0.2 1.0
. Notostira elongata (GEOFFR.) 0.2 0.5 0.2 1.0
Trigonotylus coelestialium (Kirk.) 0.4 1.0
Phytocoris longipennis F Lor 0.4 1.0 1.6 6.3 02 0.2
. Phytocoris dimidiatus Kirschb. 0.2 0.4 04 1.0 02 0.8
. Phytocoris intricaius FLor 0.4 02 04 0.4 2.6 6.4 0.2 0.4 0.2 0.8 09 09 0.2 0.3
. PhytocarispiniKirschb, 31.6 13.4 13.4 143 10.0 24.7 5.0 9.0 2.3 6.0 0.7 2.7 34.6 34.1 43.5 60.0 2.7 13.4 23.9 15.6
. Phytocoris varipes Boh. 0.7 04
. Adelphocoris lineolatus (Goezk) 0.2 1.0
Calocoris biclavatus (H.-S.) 0.2 0.8
CalocorisJuluornaculalus (De G EERr) 0.2 0.8
Calocoris afjmis (H.-S.) 1.1 0.7
. Stenotus binotalus (F.) 0.2 0.2
. Dichrooscytus rufipennis (fall.) 0.6 0.6 0.6 1.5 0.2 0.2 0.4 0.3

. Lygus rugulipennis (Porp.) 0.8 03 02 02 06 1.5 02 0.4 02 0.5 4.8 189 0.8 1.1 0.2 1.0

ol
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76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.

88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.
101.

Lygus prutensis (L)
Lygiua pnncititvto (Zctt.)
Orthops cervimis (H.-S.)

o catas (Fall.)

pSs ru
Orthops uiscicola (Put.)

Campto zygum aequale (Vill.)
Capsus afer (L)

Halticus apterus (L.)
Orthotylusfuscescens (Kjrschb.)
Globiceps flcivomaculatus (F.)
Blepharidopterus angulatus (Fall.)

DryophilocolorisJlaixxjuadrimaculatus
(De Geer)

Pilophonis cinrrcunoptcrus (Kirschb.)
Cremnocephalus cilbolineatus R eut.
Harpocera thoracica (Fall.)
Campylomma verbasci (Met. -D.)
Chlamydatus puliccirius (Fall.)
Chlamydatus pullus (Reut.)
Phoenicocoris modestus (Mey.-D.)
Phoenicocoris obscwellus (Fall.)
Atractotomus mali (Mey.-D .(
Atractotomus magnicomis (Fall.)
Psalius betu3eti (Fall.)

Psallus perrisi M uls

Psallus alnicola Dougl et Sc.
Plesiodema pineteUum (Zctt.)

Total

0.2

0.2
1.2

0.2

0.2

0.2
29.2
42.6

0.2
0.2
0.4

236.3

4 5 6
0.2 0.2
0.1
4.6 39 4.2
0.1
0.5 02 0.2
0.1
0.2 0.2
0.1
0.1
124 6.4 6.8

18.0 32.9 35.1

0.1 0.2 0.2
0.1
0.2 02 0.2

102.9 43.5 29.2 31.1

98.8

8.1 20.0 25.4 45.7 22.0 57.1 4.4

0.2 0.5
0.2 0.4
0.2 0.5
0.4 1.0 10.0 18.0 7.1 184 1.1
40.5 55.6 38.5 254

4.3

7 8 9 10 11 12 13 14 15 16
04 1.0 04 1.0 0.2 0.7
0.2 0.5
0.2 0.2
32 79 1.8 32 15 39 11 43 09 09
02 04 0.6 1.6 29 2.8
0.7 1.7
02 04
1.8 7.1
08 14 02 05 0.2 0.8
0.2 0.8
0.2 0.8
0.6 1.5 3.4 6.1 0.4

13.6 13.4
101.4

17 18
0.2 0.3
0.2 0.3

0.8 1.1

0.3 0.4

0.5 0.7

17.3 40.2 39.6 13.6 18.7

0.2 0.3
1.7 2.3

72.4

19 20
2.0 9.9
0.2 1.0
0.3 14
1.8 9.0
20.1

21 22

82 53
0.4 0.3
1.9 1.2
0.4 0.3
20.2 13.2
49.6 32.4
4.5 2.9
26.9 17.6
153.0
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ZOOGEOGRAPIICAL ANALYSIS

In the herb layer of Polish pine forests, Euro-Siberian and Palearctic zoogeo-
graphical elements are abundant and occur in greater numbers than European
and Holarctic elements (Tab. IV). This tendency is also shown in the Heteroptera
communities in Puszcza Bialowieska and Puszcza Biata. In Bory Tucholskie and
Puszcza Biata, where fewer Heteroptera species are found, Holarctic elements
are more than three times as abundant as all the remaining elements taken
together (Tab. IV).

Table IV. Number (N) and abundance (n’) of Heteroptera species representing the following zoogeo-
graphical elements found in the herb layer of pine forests.

Puszcza

Zoogeographical elements Bialowieska Puszcza Biala Bory Tucholskie Roztocze
N n’ N n' N n’ N n’
Cosmopolitan 1 0.002 1 0.001
Ilolarctic 7 0.593 10 2.611 6 1.615 11 0.356
Palearctic 17 1.010 17 0.452 9 0.428 24 0.700
Euro-Siberian 20 0.719 14 0.259 12 0.148 22 0.584
European 6 0.195 7 0.100 7 0.126 10 0.125
Boreal 3 0.1 17 3 0.233 2 0.056 5 0.258
Sub-Mediterranean 6 0.016 2 0.005 2 0.004 4 0.149
Total 59 2.650 54 3.662 38 2.377 77 2.173

In the mature forest and pole wood tree canopy communities, European and
Euro-Siberian elements have the greatest numbers of species, while in the
canopies ofyoung pines Palearctic and Holarctic elements are equally abundant
(Tab. V). In older stands (mature forest, pole wood), Euro-Siberian elements are
the most abundant; they constitute up to 77 per cent of a community. Only in
pole wood communities of Bory Tucholskie is the abundance of European
elements equally high. In young forest stands, the abundance of the above
elements varies significantly; it is different in each region (Tab. V).

KCOIVOGICAL ANALYSIS

In the herb layer of two pine forests - Roztocze and Bory Tucholskie - forest
species of Heteroptera account for 54 per cent and 49.5 per cent, respectively,
of all the species found there. The majority of the forest species are oligotopic.
These reach particularly high abundance in Roztocze. In Bory Tucholskie, forest
polytopes are a group of equally high abundance (Tab.VI).

In the other forests studied (Puszcza Biatowieska and Puszcza Biata), forest
species are less abundant (44 per cent and 43 per cent respectively), oligotopic
forms being even less frequent. In Puszcza Bialowieska, there are many domi-
nant species that are not associated with coniferous forests, and because ofthis
forest species’abundance is the lowest in this region (24 per cent).



Zoogcographical
elements

Cosmopolitan
Holarctic

Palearetic
Euro-Siberian
European

Boreal
Sub-Mediterranean
Total

41

Table V. Number (N) and abundance (n’) of Heteroptera species of the canopies of pines

Puszcza Bialowieska

n}:::srte pole wood young stand
ol N n’ N ol
1.8 3 0.8 4 1.5
2.0 6 1.2 8 3.9
182.0 10 71.3 13 12.9
50.1 12 203 9 22,0
0.2
1 0.2
236.3 32 938 35 405

Puszcza Biala

mature
foivst

N 11 N n'

pole wood

3 2.8 2 0.4
5 1.8 4 1.4
7 398 5 303
14 11.2 8 6.2
1 0.2

29 55.6 20 385

Bory Tucholskie Roztocze
pole wood n:):il;:e pole wood pole wood mature forest
N n N n N w N 1 N ri
1 0.2

4.3 1 0.7 0.9 8 6.7 4 1.6

7 8.4 4 14 4 2.2 5 3.0 4 4.2

6 6.5 6 57.5 18.2 4 24 10 100.2

10 5.5 9 41.3 11 50.2 7 7.5 10 44.5

1 0.5 1 0.5 2 0.7 1 0.3 1 0.7

1 0.2 0.2 2 1.8
32 254 21 101.4 28 724 26 201 31 153

Table VI. Number (N) and abundance (n’) of Heteroptera species representing the following groups of environmental flexibility registered in
the herb layer of pine forests

Eurytopes
Polytopes:
open areas
forest areas
Oligotopes:
open areas
forest areas
Stenotopes:
open areas
forest areas
Total

Puszcza Bialowieska

N I1

7 0.862
17 0.992
16 0.589
6 0.100
9 0.099
3 0.006
1 0.002
59 2.650

Puszcza Biala

N i
6 1.059
16 0.117
9 2.205
7 0.024
10 0.236
2 0.005
4 0.016
54 3.662

Bory Tucholskie Roztocze
N ri N ri
6 1.266 8 1.021
8. 0.078 15 0.112
0.837 16 0.287
4 0.010 1 0.033
14 0.181 19 0.699
1 0.002 0.001
0.003 7 0.020
38 2.377 77 2.173
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As far as the fauna of the herb layer is concerned, only 17 species can be
associated with some particular coniferous forest plant species. Species typical
of the forests studied are: Elasmucha ferrugata, Stygnocoris pedestris, Lygus
punctatus, Acalypta nigrina, Nabis ericetonun, Orthotylus ericetorum & Adelpho-
coris reichelL Only the first four species have high abundance indices, the
remaining ones are not abundant or were only registered at some ofthe stands.

In the canopies of pines representing the two older age classes (mature forest
and pole wood), forest species account for 80-65 per cent (forest stenotopes
35-26 per cent) of a community. Forest Heteroptera constitute 98-95 per cent
of the total heteropteran fauna here. The abundance of these species, and
especially of stenotopes, falls beneath this limit only in Bory Tucholskie.

The following species should be considered characteristic of - and most of
them exclusive for - the canopies of pines: AUoeotomus germanicus, A. gothicus,
Phytocoris pint Camptozygum aequale, Orthotylus Juscescens, Phoenicocoris
obscurellus, Ph. modestus, Plesiodema pinetellum, Dichrooscytus rufipermis as
well as Eremocoris abietis, E. plebejus & Gastrodes grossipes. Some other species
which are rare and not abundant in this layer and therefore not well-known also
seem to be characteristic, but not necessarily exclusive. These are: Pitedia
pinicola, Elatophilus pinu E. nigricirnis, E. stigmatellus, Phytocoris intricatus &
Cremnocephalus albolineatus.

In the non-stable fauna ofyoung pine forest stands, the contributions ofthe
above stenotopic species vary and are lower in comparison with the tree crowns
communities of older pine forests. Here, Aradus cinnamoneus is found to live on
trunks ofpines between 10 and 20 years ofage. According to StrawiNskr (1956),
this is the only species that is characteristic of and exclusive for young stands.

ABUNDANCE FLUCTUATIONS

It is common for the herb layer communities in all the studied forests that
their abundance is low or changes very little until mid-July or even until the end
of this month (Fig. 3, 4). Sporadic rises in abundance noted in this period are
due to the appearance of single species: the eurytopic Stenodema laevigatum in
Puszcza Biata; Elasmuchaferrugata and Lygus punctatus, both characteristic of
coniferous forests, in Roztocze. The season of high occurrence of heteropterans
starts in August and ends in October. This is the season when the greatest
numbers of species are found, including most of the dominants and especially
their second generation which is more abundant than the first one.

Figures 5 and 6 show the abundance fluctuations ofheteropterans inhabiting
the crowns ofthe oldest pines.The abundance ofthese communities has a climax
which lasts about 6 weeks. In 1986, this climax began at the turn of May and
June, and in 1987 it started about two weeks later. The climax is mainly due to
rises in the abundance of the four characteristic species. The earliest species
appearing in all the four regions is Plesiodema pinetellum which appears at the
beginning ofJune. The next species are Phoenicocoris obscurellus and sometimes
Ph. modestus. The latest species ofthe four is Phytocoris pini, and this is usually
the only species that is caught in greater numbers during the second half of
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Fig. 3. Abundance fluctuations in the herb layer Ileteroptera communities in 1986. n’- the index
of abundance; 1- Roztocze. 2 - Puszcza Bialowieska. 3 - Puszcza Biala, 4 - Bory Tucholskie.
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20-
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Fig. 4. Abundance fluctuations in the herb layer Ileteroptera communities in 1987; denotation
as in Fig. 3.



142

A. Cmoluchowa. L. I"echowski
600-
400-

200.

v M VI VI X

Fig. 5. Abundance fluctuations in the mature forest tree canopies communities of hcteroptcrans
in 1986; denotation as in Fig. 3.
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Fig. 6. Abundance fluctuations in the herb layer licteroplera communities in 1987; denotation as
in Fig. 3.



Table. VII. Number (N) and abundance (n’) of Heteroptera species representing the following zoogeographical elements found in the canopies
of pines

Puszcza Bialowieska

Morest  Polewood U

N n’ N n' N n¢

Eurytopes 6 2.2 4 1.0 6 5.0
Polytopes:

open areas 4 0.8 3 0.8 4 2.4

forest areas 10 5.2 2.0 2.0
Oligotopes:

open areas 0.4 3 4.0

forest areas 10 46.4 6 18.9 6 13.6
Stenotopes:

forest areas 11 1817 10 70.7 8 135

Total 41 236.3 32 93.8 35 40.5

mature

forest

N n’
3 1.8
4 2.2
4 1.2
1 0.2
7 8.2
10 42.0
29 55.6

Puszcza Biala

pole wood
N n’
4 1.0
2 04
2 0.8
0.4
4 44
7 31.5
20 38.5

young
stand
N n'
6 8.7
1.0
6 2.8
2 13
5.3
5 6.3
32 254

Bory Tucholskie Roztocze
mature young mature
forest pole wood stand forest

N n’ N n¢ N n’ N n’
3 1.1 3 2.1 6 2.8 6 5.0

1 0.5 0.6 5 1.6 3 1.2
3 1.4 2 0.4 6.2 3 2.2
2.2 1 0.7

7 39.7 11 48.0 3.3 7 38.9
7 58.7 9 213 4 4.0 11 10.0
21 1014 28 724 26 201 31 153.0
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summer. The above species seldom co-oceur (except Phoenicocoris modestus)
and if so, they co-occur for a very short lime.

In the first year of the research (1986). the abundance of heteropterans in
the tree canopies was much lower than in the following year (1987). The low
abundance of the Heteroptera fauna observed in 1986 could be partly due to
the very severe winter of 1984/85. No signs of unfavourable influence of that
winter can be seen as far as the abundance of the herb layer communities is
concerned, but it must be noted that the number of Heteroptera species caught
in each forest division ofthe studied coniferous forests was higher in 1987 than
in 986.

SUMMARY

The heteropteran fauna ofthe herb layer ofthe studied pine forests has two
radically distinct characteristics. On one hand, it is characterized by similarly
high abundance indices of eurytopes and species widely distributed in a
geographical sense. On the other hand, the structure of dominance differs in
each region. Due to lack of data concerning the quantitative structure of
Heteroptera communities of pine forests in the available literature, it is impos-
sible to give a precise explanation for the data obtained. Further research and
more data will possibly allow for the determination ofthe most important factors
influencing the formation of a particular dominance structure ofthe herb layer
heteropteran communities in pine forests.

The heteropteran fauna of the canopies of pines displays a similar structure
in all the forests studied. In this layer of forest, oligotopes and forest stenotopes
account formore than 95 per cent ofthe communities both in mature forest and
pole wood communities. In young pine forest stands, the dominant species are
eurytopes and polytopes as well as the same stenotopic species wh:ch are found
to be dominant in older stands. Thus, the contribution of forest-(haracteristic
species does not exceed 50 per cent of these communities.

Our findings show that the formation of the typical pine canopy fauna starts
when the trees are still young, or even earlier (there are no data on the
Heteroptera of pine shoots). Species characteristic of the canopies of pines may
settle in young stands, although they seldom find favourable living conditions
(presumably climatic), i.e. conditions similar to those present in the canopies of
older trees. Therefore, the characteristic species are not abundant in the
canopies of young pines. In addition, young pines are often nhabited by
eurytopic and polytopic species which basically live in the herb layer. The older
the forest stand, the higher is the abundance ofthe species typica of pines, the
abundance of other species being constant. The structure of Heteroptera com-
munities that is characteristic of the tree canopy layer is almos complete in
50-year-old forest stands and the only change observed in older stands is the
rise in abundance of these insects.
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STRESZCZENIE

[Tytut: Zgrupowania Heteroptera borow $wiezych Polski]

W pracy przedstawiono wyniki badan jako$ciowych i ilosciowych nad fauna
pluskwiakow roznoskrzydtych Heteroptera boréow $Swiezych (Pseucedano-Pinetum
i Leucobryo-Pinetum) z czterech regionow Polski. Uwzgledniono w nich owady
zasiedlajgce warstwe runa oraz koron sosen z trzech klas wieku drzewostanu
(starodrzew, dragowina, mtodnik).

Ogodtem, metodami dostosowanymi do odpowiedniego pigtra lasu (czerpak
entomologiczny w runie, pulapki Moericke’go w koronach), zebrano 10 955
osobnikéw Heteroptera wsrdod ktorych wyrdzniono 165 gatunké6w. W runie
stwierdzono 119 gatunkoéw, w pigtrze koron 101 (Tab. L II, II). Dwa gatunki,
Elatophilus nigricornis 1 Orthops uiscicola, nie byly dotychczas wykazywane z
Polski.

W runie do dominantéw (gatunki o udziale powyzej 5% liczebno$ci zgrupo-
wania) zaliczono 12 gatunkéw. Struktury dominacyjne zgrupowan wystepuja-
cych w Puszczy Biatlowieskiej i na Roztoczu charakteryzuja si¢ kilkoma
gatunkami dominujagcymi. W zgnjpowaniach z Puszczy Biatej iz Borow Tuchol-
skich pozycje dominantow zajmuje niewielka liczba gatunkéw, z nich jeden lub
dwa stanowia ponad 50% liczebnoS$ci catego zgrupowania (rys. 1). W runie
stwierdzono najwigkszy udzial gatunkéw eurosyberyjskich i palearktycznych.
Roéwniez pod wzglgdem liczebno$ci przewazaja te same elementy w Puszczy
Biatowieskiej i na Roztoczu, natomiast w dwu pozostatych regionach (Puszcza

10 — Fragments Faunistica
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Biata i Bory Tucholskie) zdecydowanie najwyzsza jest liczebno$¢ gatunkow o
zasiegu holarktycznym (tab. IV). Strukture ekologiczng zgrupowan pluskwiakoéw
réznoskrzydtych runa cechuje wysoki udziatl eurytopéw a minimalny - specyfi-
cznych gatunkow borowych (stenotopow) (tab. VI).

Fauna Hetroptera koron sosen ma zblizony charakter we wszystkich regio-
nach. Dominujg, zwtaszcza w starszych drzewostanach (starodrzew, draggowina),
te same charakterystyczne dla pigtra koron gatunki pluskwiakow (rys. 2).

W koronach sosen zarowno pod wzgl¢dem liczby gatunkow jak i liczebnosci
przewazaja elementy europejskie przed eurosyberyjskimi oraz gatunki o waskiej
amplitudzie wymagan - stenotopy i oligotopy lesne (Tab. V, VII). Zgrupowania
Heteroptera mtodnikéw maja, pod wzgledem wszystkich uwzglednionych para-
metréw, charakter posredni pomigedzy faung runa i koron starszych wiekiem
sosen (rys. 2, tab. V, VII). Wspdlng cecha wszystkich badanych boréw jest
stopniowy wzrost liczebno$ci pluskwiakéw koron wraz ze wzrostem wieku
drzewostanu.

Sezonowe zmiany liczebno$ci maja odmienny charakter w odniesieniu do
Heteroptera runa i koron sosen. W runie okres najwyzszej liczebnosci przypada
na przetom lata ijesieni, natomiast w koronach w okresie wczesnego lata (rys.
3,4, 5,0).

Redaktor pracy - dr E. Chudzicka





