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Abstract. The species composition and the structure of the communities of Neuropteroidea
were studied in tree canopies in mixed coniferous forests (Pino-Quercetum) and in pine forests
(Pencedano-Pinetum) near Warsaw. A comparison was made of the parameters of neuropteran
communities from natural forests (the Kampinoska Forest) and from anthropogenized forests
homologous to the former (Bialol¢eka Dworska).

INTRODUCTION

Over 60 species of Planipennia (= Neuroptera s. str.) and 7 species of Raphi-
dioptera live in Poland. Planipennia occur commonly in various forest habitats
and in other wooded ones such as parks, gardens, orchards etc. Certain species,
secondarily adapted to treeless areas, inhabit agrocoenoses. Raphidioptera, repre-
sented by only a few species, do not form abundant populations. Most frequently,
they are found in warm coniferous and deciduous forests.

The ecological role of neuropterans has been studied fairly well only in agro-
coenoses ; at present, under way are investigations on how to utilize Ghrysoperla
carnea in the biological control of plant pests. But knowledge of the significance
of these insects in forest habitats is very poor. Neuropterans generally lead a no-
cturnal life and, moreover, most of them stay in tree canopies throughout their
life cycle. Therefore, they are difficult of access.

In the zoocoenological studies conducted recently by the Institute of Zoology
PAS, in Warsaw, Moericke’s traps suspended in tree canopies were one of the
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methods applied. They proved successful for sampling lacewings and camelneck-
-flies. On the basis of materials thus obtained the neuropteran fauna of the town
green of Warsaw has been worked out (CzecHowska 1982,1985), and the neuro-
pterans of linden-oak-hornbeam forests in the Mazovian Lowland are being wor-
ked out.

The aim of the present paper is to determine roughly the species composition
and structure of the communities of Neuropteroidea in coniferous forests in Ma-
zovia and to compare the communities from natural and anthropogenizcd ha-
bitats.

TIME AND AREA OF THE INVESTIGATIONS

Catches were carried out in 1976 and 1977 in two mixed coniferous forests
{Pino-Quercetum), one natural and one anthropogenized and in two moist pine
forests (Peucedano-Pinetum), one natural and one anthropogenized.

The two natural forests are situated at the edge of the north-eastern part
of the Kampinos National Park (the Kampinoska Forest). The anthropogenized
forests are in Biatot¢ka Dworska which is a peripheral, northern district of W ar-
saw, 14 km from the city centre. The entire area of Biatotecka Dworska has been
strongly restructured during many years of management. Most of the area is
occupied by crop fields and gardens. Areas with poorer soils have been afforested
secondarily (BAKKOWSKA, GARBARCZYK 1981).

Phytosociological characteristics of the habitats

Mixed coniferous forests (Pino-Quercetum)

Natural forest (tlie Kampinoska Forest). The habitat covers 2.5 ha; it also comprises
parts of a mixed deciduous forest. The 65-75-year-old tree stand consists mainly of Quercus
robur with a relatively small share of Betula verrucosa and Pinus silvestris. 40-year-old Pinus
silvestris grows in the central part, in groups and separately. The undergrowth covering 80%
of the area consists of Quercus robur, Juniperus communis, Frangula alnus, and Betula verru-
cosa. From the north and west the site is surrounded with a moist pine forest (Peucedano-Pine-
tum) and from the east and south with a young (35 years old) wet alderwood (Garici elonga-
tae-Alnetum) stretching along a bog (BAXkowska, GARBARCZYK 1981).

Anthropogenized forest (Bialoleka Dworska). The habitat covers 2-3 ha. It is situa-
ted at the foot of a dune embankment and it is connected with the pine forest (Peucedano-Pi-
netum)l growing over the embankment. The 30-year-old tree stand consists of Quercus robur
and Betula verrucosa. The undergrowth consists of Quercus robur, Betula verrucosa, and Pinus
silvestris. Old oaks (120-150 years old) grow on the edge. The mixed coniferous forest is adja-
cent to a brich wood (30-35 years old) covering 0.5 ha. From three sides the birch wood is
surrounded with gardens (BANKowskaA, GARBARCZYK 1981, Roo-ZierLiNska 1981).

Moist pine forests (Peucedano-Pinetum,

Natural forest (the Kampinoska Forest). The habitat covers 26 ha and in the crest
part of the dunes it comprises fragments of a dry pine forest (Cladonio-Pinetum). Pinus silves-
tris predominates in the 70-80-year-old tree stand and the share of Betula verrucosa and Quer-
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cus roburis very small. The tree cover is moderate and discontinuous at places. The under-
growth consists mainly of Juniperus communis, Quercus robur, and Picea excelsa growing
separately and in groups (BANKOWSKA, GARBARCZYK 1981).

Anthropogenized forest (Bialolecka Dworska). The character of the forest is tran-
sitional between Peucedano-Pinetum and Cladonio-Pinetum. The 30-year-old tree stand is
highly degraded and consists of Pinus silvestris, Betula verrucosa, and Quercus robur. The
habitat occupies a 3-km-long belt which is generally 1 km wide, and it joins a big forest com-
plex which is diversified in respect of age and which consists mainly of Pinus silvestris, Betula
verrucosa, and Quercus robur (BAXKOWSKA, GARBARCZYK 1981, Roo-ZierLikska 1981).

METHODS AND MATERIAL

Neuropterans were caught by means of Moericke’s traps (MoerickE 1950).
They were yellow plastic cups 18 cm in diameter, filled with a water solution
of ethylene glycol with some detergent. They were suspended in the upper parts
of tree canopies. At each plot, 3 trees were selected: an oak (Quercus robur),
a birch (Betula verrucosa), and a pine (Pinus silvestris). Three cups were suspen-
ded in each tree. Catches took place from April to November. Material was
collected at 5- and 10-day intervals. The present paper studies the material from
5-day samples. However, in order to check whether the qualitative composition
and the abundance of neuropterans differed in the two types of samples, the
10-day samples from all the plots in 1977 were also inspected. No significant
differences in the species composition were recorded. The abundance of neuro-
pterans in terms of the number of individuals caught into 1 cup during 24 hours
(abundance index) was also very similar. The differences did not exceed 3%.

The basic material consisted of 1608 individuals. Determinations were made
on the basis of a monograph by H. Asrock, U. Aspock and HorzeL (1980).

CHARACTERISTICS OF THE COMMUNITIES

Structure of the communities in the mixed coniferous forests

Twenty one species of Planipennia and 2 species of Raphidioptera were caught
in the natural forest. The abundance index of the community was 0.691. Aniso-
chrysa prasina was the dominant species and Chrysoperla carnea the subdomi-
nant. Of the other species, Goniopteryx parthenia and Raphidia notata were fairly
numerous.

Fourteen species of Planipennia and 3 species of Raphidioptera were recorded
in the anthropogenized forest. The abundance index of the community was 0.332.
Chrysoperla carnea was the dominant. The group of subdominants included Ani-
sochrysa prasina, Goniopteryx parthenia, and Hemerobius humulinus. Raphidia
notata was the most abundant among Raphidioptera (Tab. I).

Altogether 25 species of Planipennia and 3 species of Raphidioptera were re-
corded in tree canopies of both mixed coniferous forests. Only 12 species were



A WO -

S O ® I W

o

12
13
14
15
16
17
18
19
20
21
22
23

Table I. Species composition and abundance of Neuropteroidea in the researched habitats

Species

y Raphidia notata F aBRrRICIUS

Coniopteryx
Coniopteryx

Wesmaelius
Wesmaelius
Wesmaelius
Wesmaelius
Hemerobius
Hemerobius
Hemerobius
Hemerobius
Hemerobius

(n — abundance index; + — abundance lower than 0.001)
Habitat, Mixed coniferous forest Moist pine forest
locality (Pino-Quercetum) (Peucedano-Pinetum)
Kampinoska Bialoleka Kampinoska Bialoleka
Forest Dworska Forest Dworska
n % n % n % n 7o
Raphidioptera

Raphidia ophiopsis ophiopsis LINNAEUS 0.002 0.6 0.006 1.1 0.020 3.5
0.024 3.5 0.016 4.8 0.011 2.1 — —
Raphidia xanthostigma SCHUMMEL 0.006 0.9 0.003 0.9 0.020 3.8 0.006 1.1

Inocellia crassicornis (SCHUMMEL) - — - - 0.001 0.2 - -

Planipennia

Aleuropteryx loewii KLAPALEK 0.002 0.4 0.002 0.4
tineiformis CURTIS — — — — — — 0.002 0.4
borealis TIEDER — - 0.005 1.5 — — 0.001 0.2
Coniopteryx parthenia (NAvas et MARCET) 0.043 6.2 0.037 114 0.046 8.7 0.072 12.5

Parasemidalis fuscipennis (REUTER) 0.003 0.4 - 0.007 1.3 — -
Semidalis aleyrodiformis (STEPHENS) - - 0.003 0.5
Conventzia psociformis (CURTIS) + + — — — — 0.003 0.5
Conventzia pineticola ENDERLEIN 0.004 0.6 — — 0.002 0.4 0.005 0.9
Drepanopteryx phalaenoides (LINNAEUS) + + - — — — — —
concinnus (STEPHENS) 0.006 0.9 0.011 3.3 0.056 10.6 0.012 2.1
nervosus (FABRICIUS) — — 0.002 0.6 0.001 0.2 0.004 0.7
subnebulosus (STEPHENS) — — 0.001 0.3 — — — —

mortoni (MCLACHLAN) — — — — + + — —
humulinus LINNAEUS 0.009 1.3 0.024 7.2 0.037 7.0 0.030 5.2
stigma STEPHENS 0.004 0.6 0.007 2.1 0.001 0.2 0.002 0.4
pini STEPHENS 0.002 0.3 — — — — 0.002 0.4
nitidulus F ABRICIUS 0.004 0.6 0.002 0.6 0.004 0.8 0.009 1.6
micans OLIVIER 0.001 0.1 0.004 1.2 0.003 0.6 0.001 0.2

Sympherobius pygmaens (RAMBUR)

pot
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Sympherobius elegans (STEPHENS)
Sympherobius fuscescens (W ALLEN OREN)
Nineta flava (ScopoLi)

Nineta vittata (WESMAEL)
Chrysotropia ciliata (WESMAEL)
Clirysopa dorsalis B URMEISTER
Chrysopa septempunctata W ESMAEL
Anisochrysa prasina (BURMEISTER)
Anisochrysa ventralis (CURTIS)
Chrysoperla carnea (STEPHENS)
Cunctochrysa albolineta (KI1LLINGTON)

Total

0.003
0.003
0.001
0.001
0.006
0.432
0.009
0.129
0.001

0.691

0.4
0.4
0.1
0.1
0.9
62.5
1.3
18.7
0.1

0.002
0.005

0.002
0.074

0.135

0.332

0.6
1.5

0.6
223

40.7

51.2

8.1
0.4

saprunwwoed ne-rdydoandN

SNOJIAYIU0d P

159105

So6¢



396 W. Czechowska

common to both sites. The degree of qualitative similarity (after Sorensen’s for-
mula) of the forests studied was fairly low —60%.

The compared neuropteran communities differed in the number of species,
the abundance and the dominance structure. The community from the natural
habitat was richer both in respect of quality and quantity. However, the commu-
nity was characterized by a very uneven distribution of the proportions of parti-
cular species. The disproportion between the share of the dominant and the
shares of the other species was considerable. In the anthropogenized mixed coni-
ferous forest the abundance of neuropterans was lower twice but the proportion
of particular species was more even. The lower abundance of the community was
first of all due to a decreased abundance of Anisochrysa prasina.

The unusually high abundance of Anisochrysa prasina in the natural mixed
coniferous forest indicates that the species found its most favourable habitat
conditions there. Considerably, for as much as sixfold lower abundance in the
coniferous forest in Biatoleka Dworska indicates that for this species the site con-
ditions are worse. It is probably connected with greater shadiness of this habitat.

Structure of the communities in the moist pine forests

Eighteen species of Planipennia and 4 species of Raphidioptera were caught
in the natural forest. The abundance index of the community was 0.529 on
average. Anisochrysa prasina was the most numerous species. The next positions
were occupied by Wesmaelius concinnus, Coniopteryx parthenia, Chrysoperla car-
nea, and Hemerobius humulinus. Among Raphidioptera, the most abundant was
Raphidia xanthostigma.

Twenty two species of Planipennia and 2 species of Raphidioptera were recor-
ded in the homologous anthropogenized forest. The abundance of this community
was 0.574. Just as in the natural forest, Anisochrysa prasina constituted about
50 percent. The next positions were occupied by Chrysoperla carnea and Conio-
pteryx parthenia. Of the remaining species, Hemerobius humulinus and Raphidia
ophiopsis ophiopsis were fairly abundant (Table I).

Altogether 26 species of Planipennia and 4 species of RaphidiopUra were
recorded in both pine forests. The index of qualitative similarity of the communi-
ties was a little higher than for the mixed coniferous forests —69%. The com-
pared communities differed slightly in respect of the number of species and their
abundance. They were also characterized by a certain similarity of the dominance
structures. Both in the Kampinoska Forest and in Biatotgka Dworska, Aniso-
chrysa prasina was the dominant and it constituted about a half of the total
abundance of the communities. There were differences in the positions of the
subdominants. In the natural forest, with respect to abundance Wesmaeius con-
cinnus was the second species. In the anthropogenized forest its proportion was
five times lower and chiefly at its cost the proportion of ChrysoperU carnea
was higher.

The number of species of Raphidioptera recorded in the natural piLe forest

b
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exceeded by 2 the number recorded in the anthropogenized forest and it included
the fairly rare Inocellia crassicornis. The species of Raphidioptera most frequently
caught in the Kampinoska Forest was Rapliidia xanthostigma and in Biatolgka
Dworska —Rapliidia ophiopsis ophiopsis.

General remarks about the communities of neuropterans
in the coniferous forests

The total number of species of Neuropteroidea recorded in the four coniferous
forests investigated was 34 and it included 30 species of Planipennia and 4 species
of Raphidioptera. Ten species were common to all the plots and they were: Raphi-
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Figs 1 and 2. Differences in the dominance structures of the communities of Neuropteroidea
in the natural coniferous forests in the Kampinoska Forest (1 — mixed coniferous forest;
2 —moist pine forest) in the successive years of investigations (1976, 1977) (a — Raphidia
ophiopsis ophiopsis; b — R. notata; ¢ — Coniopteryx parthenia; d — Wesmaelius concinnus;
e — Hemerobius humulinus; f — Chrysopa septempunctata; ¢ — Anisochrysa prasina; h —
Chrysoperla carnea; + ... —number of accessory species not included in the diagram; n —

abundance index of the community).
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dia xanthostigma, Coniopteryx parthenia, Wesmaelius concinnus, Hemerobius
humulinus, H. stigma, H. nitidulus, H. micans, Nineta flava, Anisochrysa prasina,
and Chrysoperla carnea. Only 4 of these: Wesmaelius concinnus, Hemerobius
liumulinus, Anisochrysa prasina, and Chrysoperla carnea were recorded in all the
4 plots during the two years of investigations.

There were 24 species common to both types of habitats. Therefore, the
similarity index of the faunas of the mixed coniferous forests and of the moist
pine forests is high —83%.

Among the species common to both types of habitats, some demonstrated
a preference for one type. For instance, Raphidia ophiopsis ophiopsis, R. xantho-
stigma, Wesmaelius concinnus, and Hemerobius humulinus were caught more fre-
quently in the moist pine forests while Raphidia notata in the mixed coniferous
forests.

The mean abundance of the communities of Neuropteroidea in the coniferous
forests studied was 0.533. The values obtained in particular seasons oscillated
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Figs 3 and 4. Differences in the dominance structures of the communities of Neuropteroidea

in the anthropogenized coniferous forests in Bialoleka Dworska (3 — mixed coniferous forest;

4 — moist pine forest) in the successive years of investigations (1976, 1977) (symbols is iu
Figs 1 and 2).
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between 0.325 and 1.041. The most convergent and the most frequently (5 times)
obtained results oscillated around the value 0.350. With this value of the index,
the dominance structure of the community was characterized by the most even
distribution of the shares of particular species (Figs 1-4). Higher values of the
index were generally due to a tremendous increase in the abundance of Aniso-
chrysa prasina. Outbreaks of these insects led to considerable disproportions
between the share of this species and that of the other Neuropteroidea. An extre-
me case of this occurred in 1977 in the natural mixed coniferous forest when
within a very high abundance of the community (1.041) AnisocJirysa prasina
constituted 74 %. As a result of the outbreak of this species and a fairly numerous
occurrence of Ghrysoperla carnea these two species constituted 92 % of the commu-
nity. The proportions of the other 12 species were only from 0.2 to 1.3%.
Practically all species of lacewings were characterized by fluctuations in their
abundance. However, in the case of species of low or medium abundance, they
sometimes were completely absent from the samples of a given season. This can
be exemplified by Coniopteryx partlienia which in 1976 was the subdominant in
the Kampinoska Forest. Its proportion in the community of the mixed coniferous
forest wras 25.5 % and in that of the pine forest it was 12.8 %. During the following
season, the species was never found in the samples from these two habitats.

Ecological characteristics of the species

Half of the species of neuropterans recorded in the coniferous forests were
xerophilous or photophilous insects. In these habitats, higrophilous and shado-
philous species were recorded rarely. This ecological element was represented by
Chrysotropia ciliata, Nineta flava, Nineta vittata, and Anisochrysa ventralis. The
presence of Chrysotropia ciliata in the natural coniferous forests was undoubtedly
incidental and connected with the fact that there was a wet alderwood nearby.
The above species and Nineta flava constituted the core of the communities of
lacewings in the linden-oak-hornbeam forests (7ilio-Carpinetum) of Mazovia
(CZECHOWSKA, In preparation).

The connections of neuropterans with a particular habitat are also greatly
influenced by their food requirements. Indirectly, through selection with regard
to their prey (phytophages), Planipennia and also Baphidioptera demonstrate
connections with particular plants.

The core of the communities of Neuropteroidea in the coniferous forests stu-
died consisted of polyphages that could feed on phytophages of both coniferous
and deciduous trees. They included, first of all, the following species: Anisochrysa
prasina, Ghrysoperla carnea, and Hemerobius humulinus. The proportion of this
group of neuropterans oscillated between 68 and 87% of the abundance of the
communities (Tab. II).

Species living in coniferous forests constituted the group that characterized
the coniferous forests. There were 13 such species recorded and of these 7 were
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closely connected with the pine. Within the group under discussion, the smallest
number of species (6) was caught in the antliropogenized mixed coniferous forest
and the greatest (10 in each) in both moist pine forests (natural and anthropoge-
nized). The proportion of individuals of these species in the communities from
the pine forests in the Kampinoska Forest and in Biatot¢ka Dworska was 23.7
and 22.2%, respectively (Tab. II). In the natural forest, the most numerous
were the -representatives of Wesmaelius concinnus and Goniopteryx parthenia

Table II. Proportions of the particular biotic groups in the communities of Neuropteroidea
in the investigated habitats
(N —number of species; n —abundance index; % —percentage share in the total abundance
of the community)

Habitat,

. Mixed coniferous forest Moist pine forest
\ locality
Kampinoska Bialoleka Kampinoska Bialoleka
Forest Dworska Forest Dworska
Biotic o R o
group \ N n % N n % N n % N n %

Species associated
with coniferous trees 8 0.007 9.7 10 0.125 23.7 6 0.061 18.6 10 0.126 22.0

Species associated
with deciduous trees 10 0.021 29 6 0.040 7.7 5 0.019 57 8 0.023 4.0

Species associated
with coniferous and
deciduous trees 5 0.603 873 6 0364 68.6 6 0.252 75.8 6 0.425 74.0

Total 23 0.691 22 0.529 17 0.332 24 0.574

while in the anthropogenized forest mainly Goniopteryx parthenia. Of scarce spe-
cies, there must be mentioned 1 specimen («%) of Wesmaelius mortoni caught in
the natural pine forest. Earlier, another specimen of the species (also <J) had
been caught by means of a light trap in 1977 in Warsaw (CzecHowska, unpubli-
shed). Up till now, in Poland Wesmaelius mortoni has been recorded only from
the Tatras (Zac¢wiLicHowski 1939).

In the mixed coniferous forests, the abundance of species living in coniferous
trees was lower. In the natural forest, the proportion of their individuals was
9.7% and in the anthropogenized one 18.6%. In both plots, the most abundant
was Goniopteryx parthenia.

Species living in deciduous trees had the lowest proportion. This group,
though consisting of 13 species constituted 2.9 % of the abundance of the commu-
nities in the natural mixed coniferous forest and 5.7% of that in the anthropo-
genized one. In the moist pine forests these proportions were 7.7% (natural)
and 4.1% (antliropogenized) (Tab. II).

The abundance of Neuropteroidea obtained from trees of particular species
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indicate that neuropteran imagines occurred much more numerously on deci-
duous trees than on pines. On average, only 19 % of all imagines caught came
from pines while 36 % came from birches and 45 % from oaks. These proportions
were more or less similar in all the plots. This was probably due to differences
in the thermic-humidity conditions of the canopies of deciduous and coniferous
trees. The majority of neuropterans caught in pines belonged to species whose
diet made them closely connected to phytophages of coniferous trees. At the
same time, this group of neuropterans is characterized by higher thermic and
lower moisture requirements. Therefore, it is adapted to living in light canopies
of pines. Imagines of species more sensitive to overdrying seek shelter in canopies
of deciduous trees which provide more shade. For instance, 50 % of all caught
individuals of Anisochrysa prasina came from oaks, 40 % from birches and only
10 % from pines. The situation was similar in the case of Ghrysoperla carnea and
Hemerobius humulinusl However, it must be pointed out that the distribution
of neuropteran larvae can be entirely different, this being indicated by the results
of investigations conducted in Warsaw parks (CZECHOWskaA 1985).

Coniferous forests provide very favourable living conditions for Anisochrysa
prasina. The most numerous occurrence of this species was recorded in the natu-
ral mixed coniferous forest. In the moist pine forests Anisochrysa prasina was
equally abundant in 70-year-old and in 30-year-old tree stands. The lowest abun-
dance of this species was recorded in the anthropogenized mixed coniferous
forest (Tab. I).

In the coniferous forests, with respect to abundance, Ghrysoperla carnea was
the second species. These lacewings, characterized by a very great ecological
amplitude, inhabit all habitats. However, as the dominant they are recorded
most frequently in those habitats where abundant occurrence of species of lower
plasticity is impossible. Ghrysoperla carnea is rarely the dominant in habitats
providing the ecological optimum for other species. Long-term investigations
carried out in natural linden-oak-hornbeam forests of Mazovia and in Warsaw
(parks and the green of housing estates) have revealed that this species is gene-
rally a subdominant occupying the second or third position (CZECHOWSKA 1985).
An analogous situation was recorded in the natural coniferous forests where
Ghrysoperla carnea always was the subdominant. An increase in the abundance
of this species was recorded in the anthropogenized coniferous forests, especially
in the mixed coniferous forest where the species was the dominant during the
two seasons.

1 Lacewings are very sensitive indicators of the microclimatic conditions of a habitat*.
Depending on the local microclimate, within the same association of species there arise commu-
nities with different dominance structures. For instance, in one Warsaw park, according to
the degree of insolation and humidity of particular plots the dominants were Ghrysoperla
carnea, Anisochrysa prasina or Nineta flava (Czecnowska 1985).
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STRESZCZENIE

[Tytut: Zgrupowania siatkoskrzydtych (Planipennia i Raphidioptera, Neuropte-
roidea) borow w Puszczy Kampinoskiej i w Biatotgce Dworskiej koto Warszawy]

Zbadano sktad gatunkowy i struktur¢ zgrupowan siatkoskrzydilych (Neuro-
pteroidea) w naturalnych izantropogenizowanych borach mieszanych (Pino-Quer-
cetum) 1 borach sosnowych §wiezych (Peucedano-Pinetum). Bory naturalne znaj-
dowaly si¢ w Kampinoskim Parku Narodowym, zantropogenizowane na terenie
peryferyjnej dzielnicy Warszawy —Biatolgki Dworskiej. Wiek drzewostanu
w borach naturalnych wynosit 70-100 lat, w zantropogenizowanych ok. 30 lat.
Materiat pobierano w latach 1976 i1 1977 w koronach de¢bow (Quercus robur),
brz6z (Betula verrucosa) i sosen (Pinus silvestris) przy uzyciu szalek Moericke’go.

Lacznie w badanych $rodowiskach stwierdzono 30 gatunkoéw sieciarek (Plani-
pennia) 14 gatunki wielbladek (Raphidioptera). W borach mieszanych odtowiono
28, a w borach sosnowych $§wiezych 30 gatunkow siatkoskrzydtych. Podobienstwo
faun $rodowisk tych typow bylo wysokie —83% (wg wzoru Sorensena).
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Ogoétem dominowaty Anisochrysa prasina (Burm.) i Chrysoperla carnea
(Steph.). Do$¢ liczny byt takze Coniopteryx parthemia (Navas et M arcet)
i, lokalnie, Wesmaelius concinnus (Steph.). Wér6d Raphidioptera przewazaty:
w borach mieszanych — Rapliidia notata Fabr., w borach sosnowych §wiezych —
R. xanthostigma Schumm. i R. ophiopsis ophiopsis L.

Najwyzsza liczebno$¢ (wskaznik 0,691) miato zgrupowanie w naturalnym
borze mieszanym. Liczebno$é zgrupowan z obu boréw sosnowych byla réwniez
wysoka. W borze naturalnym przecigtna warto§¢ wskaznika wynosita 0,529,
w borze zantropogenizowanym —0,540. Najnizsza S$rednia liczebno$¢ (0,332)
miato zgrupowanie z zantropogenizowanego boru mieszanego.

Zgrupowania siatkoskrzydtych z badanych boréw sosnowych (naturalnego
i zantropogenizowanego) wykazywaty duze podobienstwo pod wzgledem liczby
gatunkow, liczebnos$ci i1 struktury dominacyjnej. Natomiast zgrupowania z na-
turalnego i zantropogenizowanego boru mieszanego roznity si¢ pod tymi wzgle-
dami znacznie. Zgrupowanie z boru naturalnego bylto bogatsze w gatunki, jak
1 bardziej liczebne. <

Pod wzgledem liczebnosci wérod siatkoskrzydlych boréow obu typow prze-
wazaty gatunki $wiatto- i cieplolubne oraz formy o szerokim zakresie fagizmu.
Zwlaszcza Anisochrysa prasina znajdowala w badanych borach szczegolnie ko-
rzystne warunki bytowania, stanowigc 50-70% liczebno$ci zgrupowan.

Charakterystyczne dla badanych §rodowisk byty gatunki troficznie zwigzane
z fitofagami drzew iglastych. Gatunkoéw takich stwierdzono tacznie 13 (7 z nich
to formy S$ciSle zwigzane z sosng). Najliczniejszymi reprezentantami tej grupy
byly Coniopteryx parthenia i Wesmaelius concinnus.

PE3IOME

{3arjiaBne: Coo6m,ecTBa ceTHaTOKpbinbix (Planipennia . Raphidioptera. Neuropteroidea)
H3 60poB KaivuiHHoccKOH nyin,H u BajiojieHKH-“BopcKOM OKOJIO BapmaBbi]

HccjienoBajiM bhaoboh cocrraB u CTpyKTypy coodmecTB ceTaaTOKpbuibix (Veuro-
pteroidea) b npapouHbix u HaxoufliUHXca non bvjihhhhecm HejiOBenecKOH ueaTenbHOCTH
CMemaHHbix 6opax (Pino-Quercetum) Wb cbokhx cocHOBbix 6opax (Peucedano-Pinetum).
ITpapouHbie 6opbi HaxoAHJincb b» npe”ejiax KaMmmoccKoro HanHOHajibHoro napxa,
Ha>OA*nunecH no# bvjihhhhcm aHiponoreHHoro (jiaKTopa — Ha TeppuTopHH nepmjjepM-
uecKoro pafloHa BapmaBbi — EajiojieHKH-,d,BopcKOH. Bo3pacT jiecoHacajKueHHH npu-
poAHbix 60pOB KOJie6ajica ot 70 po 100 jict; b BajiojieHKe-/1,BopcKOH — okojio 30 jieT.
MarepHaji ajiv HCCJiegoBaHHH 6bui codépaH v 1976 « 1977 r.r., v KpoHax uyboB (Quercus
robur) 6epe3 (Betula verrucosa) H coceH (Pinus sylvestris), npH noMOLUP mhcok Mepnu-
Koro.

Bcero B MCCjieuoBaHHbix 6HOTonax KOHCTaTHpoBajiH 30 BHAOB HacTdflinpx ceTnaTO-

Kpujibix(Flartipennia)n4BnpaBep6jnopoK (Raphidioptera). BcMemaHbix 6opax OTJIOBJICHO
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28 BHfIOB, a b cocHOBbix CBeacHX 6opax — 30 bh*ob ceTHaToxpbiJibix. Cxo,hctbo (fjayH
Ghotohob 3thx thiiob obijio y3Koe — 83% (corjiacHO (})opMyjie CopeHceHa).

O0biHHO fIOMHHHpoBajiH Anisochrysa prasina (Burm.) h Chrysoperla carnea (Steph.).
JAOBOJibHO M HoroHHCjieHHbiil 6 biJi TaK3Ke Coniopteryx parthenia (Navas et M arcet) h Mec-
TaMH Vesmaelius concinnus (Steph.). Cpe/iH Raphidioptera npeodjianajin: b cMeinaHbix
6opax — Raphidia notata Fabr., b cbokhx cocHOBbix 6opax — R. xanthostigma Schumm.
h R. ophiopsis ophiopsis L.

HanOojibinyio HHCJieHHOdb (noKa3aTejib 0,691) Aocrarajio coo6m;ecTBo b npnpoAHOM
CMemaHOM 6ope. HncjicimocTb coo6m;ecTBa b 0o6omx Tnnax cochobux 6opoB 6biJia Taicie
BbicoKaB. B npnpo”HOM 6ope BejiHHHHa noKa3aTejia cocTaBjnuia b cpe,zi,HeM 0,529, p ampo-
noreHH3HpoBaHHOM 6ope EflJiojieHKH-flIBopcKon — 0,540. CaM aa HH3Kaa cpe”HBB hh-
cjiecHHOCTb cooOutecTBa Haé6jiK>,n,ajjacb b aHTponoreHH3npoBaHHOM CMeuiaHOM 6ope.

CoooémecTBo ceTHaTOKpbuibix H3 HCCjie,n,oBaHHbix cochobbix 6opoB (xax npHpoflHbix,
Tax Mno# BJiIHHHHeM aH TponoreHHoro <J)aKTopa) oTjiHHajiocb Oojimuhm cxo#ctbom c tohkh
3peHHB HMCjia bh/job, hx HHCJieHHOCTH h CTpyKTypbi "OMHHaiiHH. B to BpeMB, xax cooomec-
TBa H3 npnpo#Horo H aHTponoreHH3npoBaHoro CMemaHoro 6opa 3HaHHTejibHO oTJinHa-
jiHCb no nepeHHCjieHHbiM noKa3aTeji«M. Coo6in,ecTBo H3 npnpo#Horo 6opa 6bilio 60jice
OoraTbIM B BH#bI, KaK H OOJiee MHOTOHHCJieHHbIM.

C TOHKH 3peHHH HHCJieHHOCTH npeoé6jiat#ajlH Cpe”H CeTHaTOKpblJIbIX 060HX TunOB
6opa BMflbi CBeTo-n Tenjiojno6HBbie n ¢ mnpoxoMH npe#ejiaM H (J)arH3Ma. B nccjie#0BaH-
Hbix 6opax ocod6eHHO OjiaronpnflTHbie ycjioBna cymecTBOBaHHIJi Haxonnjia Anisochrysa
prasina, KOTopaa cocTaBlJiajia 50-70% hhcjichhocth coo6mecTB.

XapaKTepHbiMH #jib nccjie#oBaHHDbix OnoTonoB 6biJin bham ,CBHSaHHbic Tpo<|)HHecKii
¢ <[*HTo<t>araMH xbohhbix #epeBbeB. Taxnx bm#ob 6bijio buto 13 (7 m3 hhx — sto <|)opMbi
TecHO CB«3aHHbie ¢ cochoh). Hanoojiee MHoroHHCjieHHbiMHnpe#CTaBHTejifIMH stoh rpyn-

nbi 6bilin Coniopteryx parthenia n Wesmaelius concinnus.

Redaktor pracy — dr W. Czechowski





