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A bstract. In 1 9 7 6 -1 9 8 4  entom ofaunistic stud ies were carried out in linden-oak-hornbeam  
(T ilio-C arpinetum ) and therm ophilous oak (Potentillo albae-Quercetum) forests on the M azo
vian L ow land. Species com position , com m unity  structure and abundance o f Coccinellidae 
were determ ined in th e  canopy and herb layer in th e  stud ied  h abitats. Furtherm ore, the  
m aterial was subject to  zoogeograpliical and ecological analyses and seasonal dynam ics 
was exam ined .

IN T R O D U C T IO N

Linden-oak-hornbeam forests are fertile deciduous forests of the alliance 
Carpinion betidi, spreading on large areas of Europe and its central part in 
particular. Due to pronounced geographical differences, several regional var
iants of the linden-oak-hornbeam associations have been distinguished.

Three basic associations of linden-oak-hornbeam forests may be found on 
the area of Poland, namely, Galio silvatici-Carpinetum  in the eastern and south
ern part of Poland, Stellario-Carpinetum on the Pomerania Lake District 
and Tilio-C arpinetum  in the remaining part of the country ( M a t u s z k i e w i c z  

1981).
So far the literature lacks, in substance, works dealing with Coccinellidae 

in linden-oak-hornbeam forests as well as in thermophilous oak forests. Some 
data may only be found in the papers by B i e l a w s k i  (1971, 1978), where in
formation was provided on the occurrence of ladybirds in mountain linden- 
-oak-hornbeam forests on the area of the Bieszczady and Pieniny Mountains.
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1 5 8 W. Czechowska

The aim of the present paper was to present the abundance, species com
position and community structure of Coccinellidae in linden-oak-hornbeam and 
thermophilous oak forests on the Mazovian Lowland. The present work was 
preceded by two papers on Coccinellidae occurring in the habitats of potential 
linden-oak-hornbeam forests, i.e. on urban green areas of Warsaw ( C z e c h o w 
s k a  1981) and on moist meadows ( C z e c h o w s k a  1989).

TIM IN G  A N D  ST U D Y  A R E A

The studies were carried out in 1976-1984 in four linden-oak-hornbeam  
and three thermophilous oak forests. The examinations on particular stands 
lasted usually two years, and only in exceptional cases — a year or three years. 
All the studied forests are located within the range of 60 km around Warsaw.

L in d e n -o a k -h o r n b e a m  fo r e sts

1. Dębina nature reserve (1980-1981). A forest near the locality of Klembów, 
an oak-hornbeam tree stand with an admixture of lindens. Apart from plots 
of a typical linden-oak-hornbeam forest, there were also found in places (in 
land hollows) plots of a low (humid) linden-oak-hornbeam forest.

2. Modrzewina nature reserve (1981-1982). A forest near the locality of 
Belsk Duży. An oak-linden-hornbeam tree stand with an admixture of larches, 
their huge specimens towering over the remaining trees.

3. Cyganka nature reserve (1979-1980). Situated on the area of the Kam
pinos National Park, near the locality of Truskaw. A small plot of a linden- 
-oak-hornbeam forest surrounded with pine woods. An oak-hornbeam tree 
stand with a slight admixture of birches, elms and lindens.

4. Radziejowice (1976-1978). A forest community in the Jaktorowska 
Forest, near the locality of Radziejowice. Apart from plant communities typ 
ical for linden-oak-hornbeam forests, there also occurred plots with a mod
ified tree stand due to an admixture of pine trees.

T h e r m o p h ilo u s  o a k  fo r e sts

1. King Jan III  Sobieski nature reserve (1980-1981). A small plot of 
a thermophilous oak forest, situated at Marysin Wawerski on the suburbs 
of Warsaw. The tree stand composed mainly of oaks and singular lindens and 
hornbeams.

2. Bolesław Hryniewiecki nature reserve (1983-1984). A plot of mod
ified thermophilous oak forest at Podkowa Leśna. An oak tree stand with an 
admixture of pine trees.
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3. Radziejowice (1984). A well preserved plot of a thermophilous oak 
forest in the Jaktorowska Forest, near the locality of Radziejowice. An oak 
tree stand with a slight admixture of birches, hornbeams and pine trees.

A  d e ta ile d  g e o b o ta n ic a l d e sc r ip tio n  o f  th e  stu d ie d  fo r e s ts  m a y  b e  fo u n d  
in  t h e  in tr o d u c to r y  p a p e r  (K o t o w s k a , N o w a k o w s k i 1989).

4

M ETH O DS A N D  M A TER IA L

Coccinellidae were sampled by means of Moericke traps (M o e r ic k e  1950) 
hung in the canopy layer and by entomological sweep net in the herb layer.

Moericke traps were hung (according to the composition of tree stands) 
on lindens (Tilia cordata), hornbeams (Carpinus betulus), oaks (Quercus sp.), 
elms ( TJlmus sp.) and pine trees (Pinus silvestris). As a rule nine traps were 
distributed on particular stand, three on each of the three studied tree species. 
Only in the Cyganka and Hryniewiecki reserves the traps were placed on four 
trees. The studies analyzed the material coming from two traps from each 
tree. Catches were completed over the period since April till the end of N o
vember. In 1976-1980 the traps were emptied every 5 and 10 days, to be emp
tied every 7 days later on. Abundance of Coccinellidae was expressed as a num
ber of individuals caught in one trap over 24 hours.

Sampling with a sweep net was performed more than a dozen times in 
a season. Abundance of Coccinellidae in the herb layer was estimated as the 
number of individuals in one sweep sample (one sample including 25 net sweep
ings).

A total of 848 Coccinellidae was collected on the seven stands under study. 
In the linden-oak-hornbeam forests 504 individuals were caught, out of which 
305 in the canopy and 199 in the herb layer. In the thermophilous oak forests 
344 individuals were sampled, i.e. 105 in the canopy and 239 in the herb layer.

Coccinellidae were identified by means of the key worked out by B i e 
l a w s k i  (1959), applying the nomenclature after K l a t jsn it z e r  (1970, 1979).

R ESU L TS

L inden-oak-hornbeam  forest (T il io -C a rp in e tu m )

Species composition and community abundance

Altogether 19 species of Coccinellidae were roted to occur in the studied 
linden-oak-hornbeam forests, which accounted for x/3 of the coccinellid fauna 
of the Mazovian Lowland. The number of ladybirds species sampled in parti
cular forests ranged from 9 (Dębina reserve) to 15 (Cyganka reserve, Radzie
jowice) (Tabs I  and II).
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Table I. Species com position and abundance of Coccinellidae in tbe canopy layer in  the
(n — abundance ind ex ,

Tilio-

Species
L ocality

No. D ębina res. M odrzewina
res.

Cyganka res.

n % n 0 /
/o n %

1 Stethorus punctillum  W s e . — — 0.0011 3.5
2 Scym nus (P u lla s) ferrugatus  

( M o l l ) _ _ _ _ _ _
3 Scym nus (P .) auritus  T h b g . 0.0008 6.3 — — 0.0014 4.4
4 Scym nus (P .) su turalis T h b g . - - - — - —
5 Scym nus (S.) n igrinus  K l tg e l . - ~ - - —
6 Chilocorus renipustulatus ( S c r i b a ) - - 0.0009 4.8 - -
7 Exochomus quadripustulatus (L.) 0.0004 3.1 - - 0.0003 0.9
8 A da lia  decempunctata (L.) 0.0044 34.4 0.0094 50.0 0.0069 21.7
9 A d a lia  bipunctata  (L.) - - - - 0.0009 2.8

10 Coccinella septem punctata  L. - - 0.0047 25.0 0.0006 1.9
11 Synharm onia conglobata (L.) 0.0008 6.3 - - - —

12 Synharm onia im pustu lata  L . - - - - 0.0006 1.9
13 M yrrha octodecimguttata (L.) - - - - 0.0006 1.9
14 Calvia decemguttata (L.) 0.0004 3.1 0.0005 2.7 0.0023 7.2
15 Calvia quatuordecim guttata  (L.) 0.0004 3.1 - - 0.0077 24.2
16 Calvia quatuordecim punctata  (L.) 0.0016 12.5 0.0028 14.8 0.0080 25.2
17 A n atis ocellata L. 0.0040 31.2 0.0005 2.7 0.0014 4.4

In general 0.0128 0.0188 0.0318
N um ber of species 8 6 12

Table II. Species com position and abundance of Coccinellidae in tbe herb layer of tbe
(n — abundance index,

No. Species

T ilio-

L ocality
D ębina res. Modrzewina

res.
Cyganka res.

n °//o n j % n 1 %

1 2 3 4 5 1 6 7 1 8

1 Rhyzobius litura  ( F a b r . ) — — _

2 Chilocorus renipustulatus ( S c r i b a ) - - - - - —
3 Exochomus quadripustulatus  (L.) - - - - — —
4 A don ia  variegata  ( G o e z e ) - - - - — —
5 A da lia  decempunctata (L.) 0.008 15.4 - - 0.015 29.4
6 A dalia  bipunctata  (L.) 0.002 3.8 - - - —
7 Coccinella septem punctata  L. 0.002 3.8 0.063 57.2 0.003 5.9
8 Coccinella quinquepunctata  L. 0.002 3.8 0.004 3.6 - —
9 Coccinula quatuordecim pustulata

(L.) - 0.001 1.0 0.006 1 n *8 1
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T ilio-C arpinetum  and the Potentillo albae-Quercetum  forests of the M azovian Lowland  
data from Moericke traps)

C arpinetum Potentillo albae-Quercetum

L ocality
R adziejow i In general K ing Sobie R adziejow i B . H rynie In general

ce ski res. ce w iecki res.
n °//o n  | % n °//o n  | % n °//o n  | %

0.0019 6.3 0.0008 3.4 - - - - 0.0015 7.0 0.0005 2.7

_ _ _ _ _ _ _ _ 0.0026 12.2 0.0009 5.0
0.0074 24.6 0.0024 10.3 — — 0.0028 11.2 0.0077 36.1 0.0035 19.2
0.0023 7.7 0.0006 2.6 — — — — 0.0009 4.2 0.0003 1.6

— — — — — — — — 0.0006 2.8 0.0002 1.1
— — 0.0002 0.9 0.0004 4.4 — — — — 0.0001 0.5

0.0019 6.3 0.0007 3.0 — — — — 0.0014 6.6 0.0003 1.6
0.0119 39.7 0.0081 34.5 0.0031 34.4 0.0055 22.1 0.0017 8.0 0.0034 18.9
0.0002 0.7 0.0007 1.3 0.0004 4.4 0.0028 11.2 — — o.o<m 6.0
0.0016 5.3 0.0017 7.3 0.0004 4.4 — — 0.0003 1.4 0 . 0 ™ 1.1

— — 0.0002 0.9 — — — — — — — —
— — 0.0002 0.9 — — — — — — — —
— — 0.0002 0.9 0.0004 4.4 — — 0.0003 1.4 0.0002 1.1

0.0005 1.7 0.0009 3.8 0.0023 25.6 0.0082 33.0 0.0003 1.4 0.0036 19.9
— — 0.0020 8.5 0.0004 4.5 0.0028 11.2 — — 0.0011 6.0

0.0021 7.0 0.0036 15.3 0.0016 17.8 0.0028 11.2 0.0037 17.4 0.0027 14.8
0.0002 0.7 0.0015 6.4 - - - - 0.0003 1.4 0.0001 0.5
0.0300 0.0234 0.0090 0.0249 0.0213 0.0182

] 15 8 6 12 15

T ilio-C arpinetum  and the Potentillo albae-Quercetum  forests of the M azovian L ow land  
data from sw eep net)

C arpinetum Potentillo albae-Quercetum

L ocality
R adziejow i In general King Sobie R adziejow i B . H rynie In  general

ce ski res. ce w iecki res.
n % » | % n  | % w | % n | % n %

9 10 11 1 12 13 1 14 15 16 17 1 18 19 20

0.003 1.3 0.001 0.9 _ _ _ _ _ _ -- _
0.003 1.3 0.001 0.9 — — — — 0.043 11.3 0.014 8.8

— — — — 0.002 5.0 — — — — 0.001 0.6
— — _ — — — 0.002 3.3 0.002 0.6 0.001 0.6

0.003 1.3 0.007 6.3 0.002 5.0 — — 0.005 1.3 0.002 1.2
— — 0.001 0.9 — — — — 0.002 0.5 0.001 0.6

0.065 28.7 0.033 29.7 0.005 12.5 0.010 16.4 0.031 8.2 0.015 9.3
0.003 1.3 0.002 1.8 — — — — 0.016 4.2 0.005 3.1

0.065 28.7 0.018 16.2 - - 0.004 6.6 0.004 1.0 0.003 1.9

11 — Fragm ents Faunistlca t. 32 http://rcin.org.pl
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Tab. II — cont.

1 2 3 4 5 6 7 8

10 Synharm onia conglobata (L.) — — — — — —

11 Calvia decemguttata (L.) - - - - - —
12 Calvia quatuordecim guttata  (L.) - — 0.001 1.0 0.006 11.8
13 Calvia quatuordecim punctata  (L.) 0.028 53.9 0.041 37.2 0.018 35.3
14 A n atis ocellata (L.) — — — — — —
15 T ytthaspis sedecim punctata  (L.) — — - — - -
16 Psyllobora vigintiduopunctata  (L.) - — - - - —
17 Subcoccinella vigintiquatuor-

punctata  (L.) 0.010 19.2 - — 0.003 5.9

In general 0.052 0.110 0.051
Number of species 6 5 6

Table III . Q ualitative sim ilarity (after the S o r e n s e n  form ula) of the  
com m unities of Coccinellidae in the Tilio-C arpinetum  and P otentillo albae- 

-Quercetum  forests of the M azovian L ow land

T ilio-C arpinetum
Potentillo
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D ębina res. — 67 77 74 78 70 63
Modrzewdna res. 67 - 52 67 70 60 55
Cyganka res. 77 52 - 76 80 64 71
Radziejowice 74 67 76 - 69 62 74

P
ot

en
til

lo
al

ba
e-

-Q
ue

r-
ce

tu
m

King Sobieski res. 78 70 70 69 - 64 65
R adziejowice 70 60 64 62 64 - 58
B. H ryniewiecki res. 63 55 71 74 65 58 -

Similarity of species composition of the coccinellid communities on the 
studied areas was relatively high, ranging 52-77%  (Tab. III).

In order to determine the degree of constanty in occurrence of particular 
Coccinellidae species in the linden-oak-hornbeam forests, the T i s c h l e r  scale 
was employed ( T r o j a n  1975). According to the scale the following categories 
of species were distinguished: absolutely constant, constant, accessory, and
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9 10 11 12 13 14 15 | 16 | 17 18 19 20

_ _ — — _ — 0.002 3.3 _ _ 0.001 0.6
— — — — 0.002 5.0 — — — — 0.001 0.6

0.001 0.4 0.002 1.8 — — — — — — — —
0.062 27.3 0.037 33.3 0.025 62.5 0.039 63.8 0.071 18.7 0.045 28.0

- — — — 0.002 5.0 — — — — 0.001 0.6
- — — — — — — — 0.002 0.5 0.001 0.6
- — — — — — - — 0.202 53.2 0.067 41.6

0.022 9.7 0.009 8.1 0.002 5.0 0.004 6.6 0.002 0.5 0.003 1.9
0.227 0.111 0.040 0.061 | 0.380 0.161

9 10 7 6 11 15

accidental. The species absolutely constant included: Adalia decempunctata, 
Coccinella septempunctata, Cal-via quatuordecimpunctata, Calvia quatuordecim- 
guttata, and Anatis ocellata. The first three species were also the most numer
ously and regularly sampled in all the years of the studies. The group of con
stant species included: Scymnus auritus, Exocbomus quadripustulatus, Adalia 
bipunctata, Coccinella quinquepunctata, Coccinula quatuordecimpustulata, Calvia 
decemguttata, and Subcoccinella vigintiquatnorpunctata. There were two acces
sory species, namely, Stethorus punclillum  and Chilocorus renipastulatus. The 
accidental species were: Rliyzobius litura , Synliarmonia conglobata, Synliar- 
monia impustulata, Scymnus suturalis and M yrrba octodecimguttata.

The canopy layer

Fifteen species of ladybirds were recorded to occur in the canopy layer 
of the studied linden-oak-hornbeam forests, the number of species found in 
particular forests ranging from 6 (Modrzewina reserve) to 12 (Cyganka reserve).

An average index of community abundance in the canopy layer amounted 
to <>.0234. The least abundant was the community of the Dębina reserve 
(0.0128), whereas the most abundant — that at Radziejowice (0.0300) and in 
the Cyganka reserve (0.0318) (Tab. I).

The poorest Coccinellidae communities, both as regards quantity and 
quality, occurred in the typical, homogeneous in respect of habitat condit’ons, 
linden-oak-hornbeam forest of the Dębina reserve. The communities of the 
forests having more mosaic habitats, i.e. in the Cyganka reserve and at Radzie- 
jowce, were approximately two times more abundant and richer in species.

The species most numerously occurring in the canopy layer was Adalia 
decempunctata (accounting for 34.5% of the whole material). The species less 
numerous were respectively: Calvia quatuordecimpunctata (15.3%), Scymnus
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auritus (10.3%), Calvia quatuordecimguttata (8.5%), and Coccinella septempunc
tata (7.3%) (Fig. 1A). The contribution of the remaining species ranged from  
0.5 to 6.4%.

As regards their structure, Coccinellidae communities of the canopy layer 
in the particular linden-oak-hornbeam forests were fairly similar, especially 
those from the forest of the Dębina reserve, Modrzewina reserve and at R a
dziejowice. The dominating species in all the three stands was Adalia decem- 
punctata, which accounted for 34-50%  of the community (Tab. I). The con
tribution of subdominants was fairly alike, ranging from 25 to 31%, though 
subdominants themselves were different in each of the three communities 
(namely: Anatis ocellata, Coccinella septempunctata and Scymnus auritus, re
spectively). The contribution of the remaining species amounted from 0.7 to 
15%. The community structure of Coccinellidae in the Cyganka reserve was 
slightly different. Three species co-dominated there, their contribution being 
approximately the same, namely, Calvia quatuordecimpunctata (25.2 %), C. qua
tuordecimguttata (24.2%), and Adalia decempunctata (21.7%). The contri
bution of the remaining species ranged from 0.9 to 7.2%.

0 . 0 0 9 6

0 . 0 0 4 8

0 . 0 0 2 4

SeJS! i 0 3 8  2 S 3 H 0 4  I B s  g t  H Q  7 gggg 8

0 [ ^ 1 1  1 112

Fig. 1. D om inance structure of the Coccinellidae com m unities in th e linden-oak-hornbeam  
forests (A — the canopy layer, B — the herb layer) and in th e  therm ophilous oak forests 
(C — the canopy layer, D — th e herb layer); 1 — A da lia  decem punctata, 2 — C alvia qua
tuordecim punctata, 3 — Calvia quatuordecim guttata, 4 — Calvia decemguttata, 5 — Coccinula 
quatuordecim pustulata, 6 — Coccinella septem punctata, 7 — Scym nus au ritu s, 8 — Scym nus 
ferrugatus, 9 — Ckilocorus renipustulatus, 10 — A n atis ocellata, 11 — Subcoccinella v ig in ti-  

quatuorpunctata, 12 — Psyllobora vigintiduopunctata.
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Table IV . Sim ilarity of dom inance structure (the M o r i s i t a  index) of the com m unities of 
Coccinellidae in the canopy layer from the T ilio-C arpinetum  and the Potentillo albae-Quer- 

cetum  forests of th e M azovian Low land
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§ D ębina res. — 0.69 0.62 0.69 0.56 0.49 0.36

•S 1 Modrzewina res. 0.69 0.59 0.77 0.78 0.50 0.26
C yganka res. 0.62 0.59 - 0.57 0.75 0.67 0.42

O R adziejow ice 0.69 0.77 0.57 - 0.67 0.58 0.41

i ^ K ing Sobieski res. 0.56 0.78 0.75 0.67 - 0.88 0.30

"c lil
lc

Ib
at

u
e

r1 
tu

rn Radziejow ice 0.49 0.50 0.67 0.58 0.88 - 0.41
Pi. <s o> B. H ryniewiecki res. 0.36 0.26 0.42 0.41 0.30 0.41 -

The differences in dominance structure of the studied communities were 
expressed in the values of the M o r i s i t a  index (after H o r n  1966). The values 
estimated for the Coccinellidae communities of the Dębina reserve, Modrzewina 
reserve and at Radziejowice were fairly high, amounting to 0.69-0.77. On 
the other hand, lower values of the sim ilarity index were obtained while com
paring these three communities to that of the Cyganika reserve (Tab. IV). 
Th s apparent dissimilarity resulted from a very numerous occurrence of Calvia 
quatuordecimguttata at the Cyganka reserve, whose tree stand included several 
elnis (Ulmus sp.). According to B i e l a w s k i  (1959), C. quatuordecimguttata 
most preferably occurs on this tree species.

The herb layer

In the herb layer of the studied linden-oak-hornbeam forests 10 species 
of Coccinellidae were found (Tab. II). On the particular stands there occurred 
from 5 (Modrzewina reserve) to 9 species (Radziejowice) of Coccinellidae. An 
average abundance index amounted to 0.111. Particular values differed fairly 
significantly. The communities of the smallest and almost equal abundance 
occurred in the reserves of Cyganka and Dębina. The community of the Mo- 
dr:ewina reserve was two times more numerous, whereas that at Radziejo
wice — four times more abundant (Tab. II).
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The greatest contribution to the sampled material had Calvia quatuorde- 
cimpunctata (33.3%) and Coccinella septempunctata (29.7%). As regards the 
remaining species, also considerably numerous was Coccinula quatuordecimpnstu- 
lata (16.2%) and Subcoccinella vigintiquatuorpunctata (8.1%) (Fig. IB). In the 
particular forests the contribution of Calvia quatuordecimpunctata ranged from 
27 to 54%, which made this species either a dominant or a subdominant in 
the studied communities. Coccinella septempunctata occurred numerously only  
in the Modrzewina reserve and at Radziejowice, while in the reserves of Dębina 
and Cyganka it was inabundant. However, in the herb layer of the two latter 
forests a considerable number of Adalia decempunctata was collected. The 
most even contribution of particular species to the community was observed 
in the Cyganka reserve, whereas elsewhere the communities were in about 
90% made up of two or three species (Tab. II).

The index of similarity in dominance structure (the M o r i s i t a  index) 
was noted for a wide value range. The most similar in their structure were 
the Coccinellidae communities in the Cyganka and Dębina reserves (0.82) as 
well as in the Modrzewina reserve and at Radziejowice (0.75), while the least 
similar were the communities in the Cyganka and Modrzewina reserves (0.47) 
(Tab. Y).

On the basis of analyses of species composition and community structure of 
Coccinellidae in the linden-oak-hornbeam forests on Mazo via it may be assumed

Table V. Sim ilarity of dom inance structure (the M o r i s i t a  index) of the com m unities of 
Coccinellidae in the herb layer from the Tilio-C arpinetum  and Potentillo albae-Quercetum

forests of the M azovian Lowland
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that a typical feature of the studied habitat was abundance of Adalia decem- 
punctata in the canopy and of Calvia quatuordecimpunctata in the herb layer. 
The occurrence and abundance of the remaining species seemed, in a greater 
degree, to depend on Jocal differences in site conditions as well as on the vicin
ity of other habitats (pine forests in particular), from where ladybirds could 
spread.

Zoogeographical analysis

Coccinellidae sampled in the studied linden-oak-hornbeam forests on Ma- 
zovia represented the following zoogeographical elements: cosmopolitan, 
Holarctic, Palaearctic, Euro-Siberian and European. The largest group (simi
larly as on the whole Mazovian Lowland) was made up of Palaearctic species. 
The group included 13 species and 82 % of the sampled individuals, the most 
abundant species being Adalia decempunctata and Calvia quatuordecimpunctata.

The remaining zoogeographical elements included 1-2 species. The Euro
pean element was represented by Rhyzobius litura and Synharmonia impus- 
iulata, Euro-Siberian — by Stethorus punctillum  and Scymnus auritus, Holarc
tic — by Calvia quatuordecimguttata, and cosmopolitan — by Adalia decem
punctata. Among these species fairly abundant were Euro-Siberian (9.3 %) 
and Holarctic forms (6.7%) (Tab. VI).

Palaearctic species were the essential part of all the communities, contrib
uting from 67 to 99% to the community abundance. This element prevailed 
almost exclusively in the Modrzewina and Dębina reserves, i.e. on areas where 
the studied plots were most similar to the community of Tilio-Carpinetum  
typicum. On the other hand, in forests bearing certain features of pine wood

T able V I. C ontribution of zoogeographical elem ents to the  
Coccinellidae com m unities in the Tilio-C arpinetum  and Poten- 

tillo albae-Quercetum  forests on the M azovian Lowland  
(S  —num ber of species, N  — number of individuals)

H abitat

E lem ent Tilio-C arpinetum
Potentillo

albae-Quercetum

8 N 0//o 8 N °//o

Cosm opolitic 1 6 1.2 2 5 1.5
Holarctic 1 34 6.7 1 2 0.5
Palaearctic 13 414 82.1 14 293 85.4
Euro-Siberian 2 47 9.3 4 42 12.0
European 2 3 0.6 1 2 0.6
T otal 1 19 504 22 344
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habitats, the Coccinellidae communities were more zoogeographically diver
sified and the contribution of Palaearctic forms dwindled on account of Hol- 
arctic (Cyganka reserve) or Euro-Siberian element (at Eadziejowice).

Ecological analysis

H a b i t a t  p r e f e r e n c e s  a n d  p l a s t i c i t y

The family Coccinellidae is characteristic for a remarkable adaptability, 
both as regards habitat requirements and ecological plasticity. These insects 
inhabit almost all types of land plant communities and all their layers.

Among Coccinellidae of the Mazovian Lowland, the prevailing (60%) 
are the species living in forested habitats. Open areas are inhabited by 29%  
of species, while 11% is attributed by ubiquitous species, which can occur 
in both the types of habitats.

Coccinellidae communities of the studied Mazovian linden-oak-hornbeam  
forests were mainly made up of forest (12 species and 50.4% of individuals) 
and ubiquitous forms (5 species and 48% of individuals) (Tab. VII). Among 
the exclusively forest species of Coccinellidae the most numerous was Adalia

Table V II. Contribution of ecological elem ents to the Coccinellidae com m unities in th e  
Tilio-C arpinetum  and Potentillo albae-Quercetum  forests in the M azovian L ow land  

(8 — number of species, N  — num ber of individuals)

Criterion Elem ent

H abitat

Tilio-C arpinetum
Potentillo

albae-Quercetum
S N % s A O//o

H abitat
U biquitous 
Forests areas 
Open areas

5
12

2

243
254

7

48.2
50.4

1.4

6
13

3

213
119

12

61.9
34.6

3.5
E urytopic 3 202 40.1 3 105 30.5

E cological P olitopic 14 261 51.7 16 131 38.1
am plitude Oligotopic 2 41 8.1 3 108 31.4

Canopy of trees and shrubs 11 250 49.6 12 94 27.3utr3)tin* Herbous plants 4 48 9.5 6 120 34.9cation B oth  levels 4 206 40.9 4 130 37.8
M oisture H ygrophilous 5 357 70.8 5 137 39.8
require M esohygrophilous 6 42 8.3 6 31 9.0
m ent X erophilous 8 105 20.8 U 176 51.1

Acarids 1 9 1.8 1 5 1.5
Coccids and aphids 2 14 2.8 3 40 11.6

Trophic Aphids 15 464 92.0 15 193 56.1
typ e Fungi — — — 2 102 29.6

Herbous plants 1 17 3.4 1 4 1.2
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decempunctata, while among the ubiquitous species — Calvia quatuordecim
punctata and Coccinella septempunctata. Individuals of the two groups occurred 
in a fairly steady quantitative proportion. In the reserves of Cyganka and 
Dębina and at Radziejowice the forest species accounted for 55-66% , while 
ubiquitous — for 31-43%  of the collected material. An inverse quantitative 
ratio was noted only in the community of the Modrzewina reserve, where 
ubiquitous Coccinellidae were 3.5 times more numerous than the forest ones.

As regards ecological plasticity, the richest group, both with respect to 
quantity and quality, were politopes of forested areas, comprising 14 species 
and 51.7% of the collected individuals. The dominating species in this group 
was Adalia decempunctata. Eurytopes were represented by Coccinella septem
punctata, Calvia quatuordecimpunctata and Adalia bipunctata, and accounted 
jointly for 40% of the sampled individuals. The group of oligotopes included 
Coccinula quatuordecimpustulata and Subcoccinella vigintiquatuorpunctata. The 
contribution of individuals of these species amounted to 8 %, the highest being 
recorded at Radziejowice and the smallest in the Modrzewina reserve. Any 
stenotopic species of the occurrence solely bound to the studied habitats 
were not recorded to be present in the Mazovian linden-oak-hornbeam forests*

V e r t i c a l  d i s t r ib u t io n  a n d  t r o p b ic  g u i ld s

Vertical distribution of Coccinellidae is to a great degree conditioned by 
nutrition requirements of particular species. In this respect, more than a half 
(53%) of the species reported from Mazovia is bound to the shrub and canopy 
layers. The second comes the group of Coccinellidae inhabiting solely the herb 
layer (29%). About 18% is made up of species of a very wide range of ecolog
ical plasticity and nutrition requirements, inhabiting all the plant layers.

In the studied linden-oak-hornbeam forests the contribution of species 
bound to the herb layer was small and the two other group prevailed. Out 
of 11 species bound to the canopy layer, the most numerous were Adalia de
cempunctata, Scymnus auritus, Calvia quatuordecimguttata, and C. decempunctata. 
Ladybirds of this group made up almost a half of the collected material. Coccin- 
ellids of a wride vertical distribution, i.e. Calvia quatuordecimpunctata, 
Coccinella septempunctata, Adalia bipunctata and Chilocorus renipustulatus, 
together accounted for about 42% of the sampled individuals. The genuinely 
herb layer species, i.e. Coccinula quatuordecimpustulata and Subcoccinella vigin
tiquatuor punctata, contributed less than 10% to the sampled material (Tab VII).

Calvia quatuordecimpunctata and Coccinella septempunctata dominated in 
the group of species of potentially the greatest vert’ical distribution range. Their 
contribution was greater to the material collected in the herb layer than to 
that trapped in the canopy, especially in case of Coccinella septempunctata. This 
species accounted for 7.6 % of the material sampled on trees and for 29.7 % 
of the material swept in the herb layer. Coccinella septempunctata was parti-
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cularly abundant in tlie herb layer at the stand of Eadziejowice and the Mo- 
drzewina reserve, and only there it numerously occurred also on trees. In the 
reserves of Dębina and Cyganka only single individuals of Coccinella septem- 
punctata were in samples from the herb layer and, consequently, it was equal
ly scarce, if ever occurred, on trees. Hence Coccinella septempunctata should 
be regarded as primarily a herbal species. It is only in time of its numerous 
occurrence (following the period of wintering and reproduction) when several 
imagines of this species may be found also on shrubs and trees.

Almost all the ladybirds collected in the linden-oak-hornbeam forests 
were ajihidophages. This trophic group included 15 species and 92% of the 
sampled individuals. The two species, i.e. Chilocorus renipustulatus and Exo- 
chomus quadripustulatus, feeding, apart from aphids, also on coccids, jointly  
accounted for 2.8% of the sampled material. These ladybirds, Exochomus 
quadripushdatus in particular, are associated with coniferous forests. In the 
studied linden-oak-hornbeam forests they occurred on stands with an adm ix
ture of pine trees or in the vicinity of mixed deciduous-coniferous forests (Ea
dziejowice, the Cyganka reserve). Stethorus punctillum, feeding on mites, occur
red rarely and inabundantly in the studied forests. Its contribution to the col
lected material did not exceed 2 %. Phytophagous Subcoccinella vigintiquatuor- 
punctata accounted for 3.4% of the sampled individuals. The species was most 
abundant in the Dębina reserve and at Eadziejowice (Tabs II and III).

Aphidophagous species of Coccinellidae bound to shrubs and deciduous 
trees do not, on the whole, include monophages, nevertheless some of them  
are more frequently and abundantly found on certain plant species.

In the studied linden-oak-hornbeam forests, 17 Coccinellidae species occur
red on oaks, the same number on lindens and 12 on hornbeams. The greatest 
number of individuals was caught on oaks (140), then on hornbeams (81) and, 
finally, on lindens (60). The species which were pronouncedly more numerous 
on oaks than on other trees, were Scymnus auritus and Adalia decempunctata. 
The number of individuals of S. auritus sampled on oaks was 5 times greater 
than on hornbeams and 2.5 times greater than on lindens. The number of 
individuals of Adalia decempunctata was 3 times greater on oaks than on horn
beams and lindens. Furthermore, individuals of species trophically bound to 
aphids of coniferous trees were caught primarily on oaks and then on lindens. 
Since these ladybirds were collected mainly in spring it may be assumed that 
their occurrence on deciduous trees was merely temporary. Mass occurrence 
of aphids on certain species of trees or shrubs in spring time may bring about 
the occurrence of many species of Coccinellidae which are usually not associat
ed with a given habitat. An evidence of this is the occurrence of many Cocci
nellidae species on blooming bird cherries (Prunus padus L.) in time of aphid 
mass development. When the period of occurrence of aphids is over, ladybirds 
m igrate onto other plants or to other habitats ( B i e l a w s k i  1971).
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Apart from particular nutritive preferences of certain species, it may 
also b e  assumed that a more numerous occurrence of Coccinellidae on oaks 
r e su lts  from a greater nutritional value of these trees, which is of vital impor
tance to those ladybirds which are exclusively bound to the canopy layer of 
the forest. On the two species of oak trees growing in Poland (Quercus robur 
and Q. sessilis), 11 species of aphids occur, most of them in great numbers at 
that. All these species are monophagous and they do not migrating. On the 
o th e r  hand, only one species of aphids lives on hornbeams and two — on lind
ens, o u t of which one occurs very rarely (S z e l e g ie w ic z  1968).

M o is tu r e  r e q u ir e m e n t s

Linden-oak-hornbeam forests, shady and humid, are inhabited by species 
a d a p ted  to  specific climatic conditions. The essential part of the Coccinellidae 
fa u n a  w a s composed of Adalia decempnnctata, Calvia quatnordecimpunctata 
a n d  Coccinella septempunctata. These species were also reported as dominating 
in Coccinellidae communities of mountain oak-hornbeam and hornbeam for
ests in the Bieszczady and Pieniny Mountains (B ie l a w s k i  1971, 1978). The 
th ree  species mentioned above, along with locally abundant Calvia quatuorde- 
cimguttata and C. decemguttata, represented the shado- and higrophilous ele
ment. The species preferring warm and dry habitats included Scymnus auritus 
an d  Coccinula qnatnordecimpnstnlata as well as generally all the species bound 
to coniferous trees.

The prevailing in the most typical Tilio-Carpinetum  forests in the Dębina 
and Modrzewina reserves, were higrophilous species (and individuals). On 
the other hand, a relatively large contribution of thermophilous species was 
observed to the communities of the stands in the vicinity of coniferous forests 
or with an admixture of pine trees (Radziejowice, the Cyganka reserve).

S e a s o n a l  d y n a m ic s

On the basis of the sampled imagines of Coccinellidae the analyses were 
carried out of changes in the community abundance over a vegetative season. 
Both in the herb and canopy layers ladybirds occurred since April till October. 
However the course of seasonal dynamics in the two plant layers was totally  
different (Fig. 2A, B).

In the canopy layer the greatest amounts of ladybirds were collected in 
spring. Their abundance peak fell on May and June and their abundance de
clined later on. In the herb layer the greatest abundance of the community was 
recoried in August and September. The course of changes in abundance of 
Coccinellidae communities over a season was determined primarily by the occur
rence pattern of the most numerous species, i.e. Adalia decempnnctata, Scy-
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mnus auritus, Calvia ąuatuordecimpunctata, and Coccinella septempunctata 
(Fig. 2).

Adalia decempunctata, the species bound to the canopy layer, was sampled 
since April till October. The greatest numbers of individuals were collected 
in May, i.e. after the wintering period. In June abundance of this species de
creased to increase in July due to appearance of the new generation. After this 
period an abrupt decrease in the species abundance followed (Fig. 2C). Scymnus 
auritus was another species numerously sampled in the canopy layer, yet on
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F ig. 2. Seasonal changes in Coccinellidae abundance in th e  linden-oak-hornbeam  forests; 
A — to ta lly  in the canopy layer, B — to ta lly  in the herb layer, C — abundance d yn am ics  

of the dom inating species; N — num ber of individuals.
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certain stands only. The species appeared in samples relatively late, i.e. in 
M a y . The greatest number of individuals was recorded in the first half of June; 
later only single individuals were sampled (Fig. 2D). The abundance peak of 
the new generation wanting, it may be assumed that this thermophilous spec
ies does not complete a full development cycle in linden-oak-hornbeam for
ests. The species was most numerous in the Cyganka reserve and at Radzie
jowice, i.e. in the vicinity of mixed pine forests, where Scymnus auritus fre
q u e n t ly  is the dominant of communities (Cz e c h o w sk a  1 9 8 1 ).

An interesting course of seasonal dynamics was observed in the cases of 
Calvia quatuordecimpunctata and Coccinella septempunctata, i.e. the species 
occurring both in the canopy as well as in the herb layer. As regards the samples 
from the canopy layer, Calvia quatuordecimpunctata appeared since April till 
September. However, an overwhelming majority of individuals were sampled 
in May only; either earlier or later they appeared sporadically (Fig. 2E). In 
the herb layer two abundance peaks of this species were noted. Similarly as 
in the canopy layer, an increased appearance of the wintering generation was 
observed in May. In June, however, no imagines of this species were found 
in the samples, as this is the usual time of Coccinellidae hatching and the occur
rence of larval stages. The abundance peak of the new generation fell on July 
ard August (Fig. 2F).

Coccinella septempunctata occurred in the canopy layer since April till 
August, ever in very small numbers (Fig. 2G). In the herb layer the species 
in question occurred not earlier than in June. A notable increase in its abun
dance was observed in August to be followed by an abundance peak in Sep
tember (Fig. 2H).

Changes in abundance of Coccinellidae communities during a vegetative 
season are conditioned, apart from the development cycle, also by seasonal 
migrations in search for food ( B i e l a w s k i  1 9 6 1 , 1 9 7 1 ). Ladybirds concentrate 
in large numbers at places where food abounds. When food resources are de
pleted, ladybirds disperse, seeking new feeding grounds. The abundance 
peak of Coccinellidae in the canopy layer falls in spring time. Then several 
species move over onto the herb layer while certain other species migrate in 
search for food most likely onto other species of trees or shrubs (excluded from 
the studies), or to other habitats.

T h e r m o p h ilo u s  o a k  fo r e sts  ( P o te n tillo  a lb a e -Q u e rc e tu tn )

The studies conducted in thermophilous oak forests were shorter and 
were carried out on fewer stands than in the linden-oak-hornbeam forests. 
Moreover, the obtained data on species and community abundance signifi
cantly varied from those estimated for the linden-oak-hornbeam communities. 
Hence the presented characteristics of Coccinellidae fauna in thermophilous oak 
forests should be regarded as merely a preliminary one.
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Species composition and abundance of communities

In the studied Mazovian thermophilous oak forests a total of 22 Coccinel- 
lidae species was recorded. In the King Sobieski reserve and at Radziejowice 
11 species were collected, whereas in the Hryniewiecki reserve — 20 species 
of Coccinellidae (Tabs III  and IV). Similarity of species composition of par
ticular communities was moderate, ranging from 58 to 65% (Tab. III).

Fifteen ladybirds species in total occurred in the canopy layer, their smal
lest number being recorded at Radziejowice (6) and the highest in the H ry
niewiecki reserve (12). An average community abundance index amounted 
to 0.0182. The least numerous was the community in the King Sobieski re
serve (0.0090). Almost twice as numerous were the Coccinellidae communities 
at Radziejowice and in the Hryniewiecki reserve (Tab. I). On the whole, the  
species which had in the sampled material the greatest contribution to the com
munities in the canopy layer were: Calvia decemguttata (19.9%), Scymnus 
auritus (19.2%), Adalia decempunctata (18.9%), and Calvia quatuordecimpunc- 
tata (14.8%) (Fig. 1C). Except for Scymnus auritus all the aforenamed species, 
occurred in all the studied forests.

As regards community structure, a close similarity was noted of the 
Coccinellidae communities from the King Sobieski reserve and at Radziejowice. 
In these two oak forests the same species dominated, namely, Adalia decem
punctata and Calvia decemguttata. The community in the Hryniewiecki reserve 
varied in its dominance structure, as the most numerous species there were: 
Scymnus ferrugatus, S. auritus and Calvia quatuordecimpunctata (Tab. I). D if
ferences among the studied communities have reflected in the values of the 
M o u i s i t a  index (Tab. IV).

A total of 15 Coccinellidae species was reported to occur in the herb 
layer of the studied forests. In particular stands there were found from 6 to 11 
species. An average abundance irdex amounted to 0.161. Abundance of lady
birds at Radziejowice and in the King Sobieski reserve was small, the abun
dance index amounting to 0.0040 and 0.0061, respectively. The community in 
the Hryniewiecki reserve was several times more numerous (Tab. II). On the 
whole, the greatest contribution to the communities had successively: Psyllo- 
bora vigintiduopunctata (41.6%), Calvia quatuordecimpunctata (28.0%), Cocci- 
nella septempunctata (9.3%) and Cliilocorus renipustulatus (8.8%) (Fig. ID ). 
The species common for all the studied oak forests were: Calvia quatuordecim
punctata , Coccinella septempunctata and Subcoccinella vigintiquatuorpunctata. 
Psyllobora vigintiduopunctata and Cliilocorus renipustulatus had large shares 
in the communities due to their unusually abundant occurrence on one stand 
only, i.e. in the Hryniewiecki reserve.

The Coccinellidae communities in the King Sobieski reserve and at Ra
dziejowice were markedly similar to each other in their dominance structures, 
the number of species and community abundance (Tabs II and IV). They were
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also similar in this respect to communities of certain linden-oak-hornbeam  
forests, especially to that from the Dębina reserve. The Coccinellidae commu
nity in the Hryniewiecki reserve was distinctly different from all the other 
examined communities.

Zoogeographical and ecological remarks

Among 22 species of Coccinellidae caught in the Mazovian thermophilous 
oak forests the following zoogeographical elements were distinguished: cosmo
politan, Holarctic, Palaearctic, Euro-Siberian and European. The group quan
titatively and qualitatively richest were Palaearctic ladybirds and, secondly, 
European ones. The remaining elements were represented by single species, 
the total contribution of their individuals to the collected material did not 
exceed 3% (Tab. VI).

As regards ecology ubiquitous Coccinellidae were most abundant in the 
studied thermophilous oak forests. The group of Coccinellidae species associated 
with forested areas was by half less numerous, though more than twice as 
rich in species. The species typical for open areas accounted merely for a min
ute part of the collected individuals (Tab. VII).

According to ecological plasticity 3 groups were distinguished in the sam
pled ladybirds, namely, eurytopes, politopes and oligotopes. The eurytopic 
and oligotopic elements were represented by an equal number of species and 
individuals (3 species and approximately 31% of the sampled individuals 
each). The remaining 16 species and 38% of material belonged to the group 
of politopes (Tub. VII).

As regards vertical distribution, 12 species were bound exclusively to the 
canopy layer and shrubs, 6 — to the herb layer ai d 4 species could occur in 
all the forest layers. Species abundance was inversely proportional to the number 
of species representing the given type of distribution. The greatest amount 
of individuals (37.8%) represented the species of the widest range of vertical 
distribution, 35% of individuals were the herb ladybirds and 27% of indi
viduals — ladybirds of the canopy layer (Tab. VII).

Considering thermic and moisture requirements, Coccinellidae preferring 
warm and dry habitats were the group including the greatest number of both 
species and individuals. The group consisted of 11 species and accounted for 
51% of the collected individuals. Ladybirds preferring shady and humid hab
itats were represented by 5 species and about 40% of individuals. Six species 
and 9% of the collected material were clasified as euryhigrophilous elements 
(Tab. VII).

Five trophic guilds were distinguished in the Coccinellidae fauna on the 
thermophilous oak forests (Tab. VII). The majority was made up of aphido- 
phagous ladybirds (15 species and 56% of individuals). The species feeding on
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mixed food of aphids and coccids (Scymnus fermgatus, Chilocorus renipustu- 
latus and Exochomus quadripustulatus) totally accounted for 11.6% of the 
sampled material. A minute contribution (1.5 %) was observed of Stethorus 
punctillum, the only Coccinellidae species feeding on mites. Both in the linden- 
-oak-hornbeam forests as well as in the thermophilous oak forests the latter 
species occurred solely on stands in the vicinity of mixed pine forests or on 
stands bearing traits of such a habitat (the Cyganka reserve, the linden-oak- 
-hornbeam forest at Badziejowice, the Hryniewiecki reserve). As regards phyto-
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Fig. 3. Seasonal changes in Coccinellidae abundance in the therm ophilous oak forests.
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phagous ladybirds the species noted to occur in the studied oak forests in
cluded Subcoccinella vigintiquatuorpunctata feeding on plants of the families 
Papilionaceae, Caryopbyllaecae, Asteraceae, and Chenopodiaceae ( T a n a s i j e v i c  
1958, K l a u s n i t z e r ,  K l a u s n i t z e r  1979), and mycophagous Tytthaspis sede- 
cimpunctata and Psyllobora vigintiduopunctata ( T u r i a n  1969). The only spec
ies abounding in the studied oak forests was Psyllobora vigintiduopunctata. 
These ladybirds (both imagines and larvae) occurred numerously in the H ry
niewiecki reserve, yet only in the first season of studies, which was exception
ally dry and hot. In the next year, which had a greater amount of precipi
tation, only single individuals were sampled. The oak forest in the Hrynie
wiecki reserve is situated on an area of a low level of ground water. A period 
of drought bringing about an additional loss of water and causing plant weak
ness, seems to cause favourable conditions for a mass development of the pow
dery mildews and, consequently, mycophagous Coccinellidae. Under similar 
conditions an unusually abundant occurrence of Thyttaspis sedecimpunctata 
was observed on a moist meadow (Arrhenatheretum medioeuropaeum) located 
on an area of a low level of ground water during a hot and dry summer (C z e 
c h o w s k a  in press).

Seasonal changes in Coccinellidae abundance in the thermophilous oak 
forests had, on the whole, a course much resembling that in the linden-oak- 
-hornbeam forests. In the canopy layer the most numerous occurrence of lady
birds was observed in May, while in the herb layer their greatest abundance 
was recorded in August and September (Fig. 3).

R E C A PIT U LA T IO N

In the studied linden-oak-hornbeam and the thermophilous oak forests 
on Mazovia, a total of 24 Coccinellidae species was recorded, including 16 spec
ies common to both habitats. The index of qualitative similarity of the Cocci
nellidae fauna in the linden-oak-hornbeam forests and the thermophilous oak 
forests was high and amounted to 80%. A strikingly close similarity was ob
served of communities in the canopy layers. In both types of the studied hab
itats a similar number of species as well as a mean community abundance 
was recorded. Qualitative similarity of the communities in the canopy layers 
of the linden-oak-hornbeam and the thermophilous oak forests amounted to 
86%, while the index of similarity in dominance structures of communities — 
to 0.78. Both in the linden-oak-hornbeam and the oak forests the species most 
numerous in the communities were Adalia decempunctata, Calvia quatuorde- 
cimpunctata and Scymnus auritus. As compared to the linden-oak-hornbeam  
forests, the Coccinellidae communities of the thermophilous oak forests were 
distinct for a smaller average abundance of Adalia decempunctata and greater

12 — Fragmenta Faunist ica t. 32 http://rcin.org.pl



178 W. Czechowska

of Scymnus auritus ard Calvia decemguttata. Average abundance of Calvia 
quatuordecimpunctata was the same in the two habitats.

In the herb layer of the thermophilous oak forests there were recorded 5 
Coccinellidae species more than in the lirden-oak-hornbeam forests. Also the 
mean abundance of the former communities was slightly higher than in the lin- 
den-oak-hornbeam forests. Qualitative similarity of communities of the two 
habitats amounted to 64%, while the index of similarity of community domi
nance structure — 0.50. In the herb layer of the linden-oak-hornbeam forests 
the greatest mean abundance was recorded of Calvia quatuordecimpunctata 
and Coccinella septempunctata, while in the thermophilous oak forests — of 
Psyllobora vigintiduopunctata and Calvia quatuordecimpunctata (Tab. II). Both  
in the linden-oak-hornbeam forests and the thermophilous oak forests the 
greatest number of species and individuals belonged to the Palaearctic ele
ment. The contribution of the remaining elements (cosmopolitan, Holarctic, 
Euro-Siberian and European) was small.

Among Coccinellidae inhabiting the linden-oak-hornbeam forests politopes 
of forested areas prevailed. These ladybirds inhabiting mainly the canopy 
and shrub layers, accounted for a half of the sampled material. Poorer in spec
ies though equally numerous was the group of ubiquitous species. The spec
ies bound to the herb layer had merely a slight share in the studied commu
nities. In the Coccinellidae communities of the linden-oak-hornbeam forests, 
the most abundant were- the species shade-lowing and h’grophilous (Tab. VII).

Also a majority of species living in the canopy and shrub layers of the ther
mophilous oak forests belonged to the group of politopes inhabiting forested 
areas. However the abundance of this group was two times smaller than that 
of ubiquitous Coccinellidae. As compared to the linden-oak-hornbeam forests, 
in the thermophilous oak forests a greater number of individuals belonged to 
oligotopic group and species bound to the herb layer. Also thermophilous 
and xerophilous species were more abundant both as regards the number of 
species and the number of individuals. Among the represented trophic groups, 
both in the linden-oak-hornbeam and oak forests, a majority of species (and 
individuals) ranked among aphidophages. Locally in the oak forests one myco- 
phagous species (Psyllobora vigintiduopunctata) occurred numerously (Tab. 
VII).

While analyzing the Coccinellidae material sampled in the linden-oak-horn- 
beam forests attention should be paid to the effect of the vicinity of pine for
ests on the species composition of the communities. Vast and well preserved 
stands of linden-oak-hornbeam forests are hardly to be found on the Mazovian 
Lowland nowadays. The areas once overgrown with these fertile forests have, 
in most cases, been turned into plougland. The preserved patches of linden- 
-oak-hornbeam forests on Mazovia frequently neighbour upon pine forests, 
which develop on less fertile types of soil. It happens that the former, due to 
man’s activity, become modified toward pine forests.
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The presence of pine trees enriches Coccinellidae fauna in species biolog
ically bound to this species of tree. Hence the collected material comprised 
Myrrha octodecimguttata and particularly numerous Anatis ocellala. The effect 
of adjacent pine forests was also seen in the occurrence in the studied com
munities of thermophilous and xerophilous Coccinellidae, such as Scymnus 
auritus and Coccinula quatuordecimpustulata.

Thermophilous oak forests are habitats which are a transition link be
tween linden-oak-hornbeam forests and coniferous forests (M a t u s z k ie w ic z  1981). 
Since they occupy areas drier than linden-oak-hornbeam forests, and, moreover, 
their tree stand may contain an admixture of pine trees, hence the recorded 
occurrence in these forests of Coccinellidae characteristic for pine forests is 
well accounted for.
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Instytut Zoologii PAN  
00-679 Warszawa, Wilcza 64

STRESZCZENIE

[Tytuł: Coccinellidae (Coleoptera) grądów i dąbrów świetlistych Mazowsza]

IV czterech zbadanych lasach grądowych (Tilio-Carpinetum) Mazowsza 
stwierdzono łącznie 19 gatunków biedronek (od 9 do 15 w poszczególnych 
lasach). Podobieństwo jakościowe zgrupowań (wg S o r e n s e n a ) wynosiło od 
52 do 77 %. W warstwie koron drzew dominował na ogół Adalia decempunctata. 
Współdominantami lub subdominantami były Coccinella septempunctata, Cal- 
via quatuordecimpunctata, C. quatuordecimguttata, Scymnus auritus i, wyjątko
wo, Anatis ocellata. W warstwie runi do najliczebniejszych gatunków należały 
Calvia quatuordecimpunctata i Coccinella septempunctata. Biedronki te były  
dominantami lub współdominantami zgrupowań we wszystkich badanych 
lasach. Na niektórych stanowiskach liczniej występowały ponadto Coccinula 
quatuordecimpustulata i Subcoccinella vigintiquatuor punctata, a także zalatu
jący z koron drzew — Adalia decempunctata. Wskaźniki podobieństwa struk
tur dominacyjnych (wg M o r is it y ) zgrupowań z poszczególnych lasów były 
dość zróżnicowane. Dla koron drzew wynosiły 0,57-0,77, a w warstwie runi 
0,47-0,82.

W trzech zbadanych dąbrowach świetlistych (Potentillo albae-Quercetum) 
odłowiono ogółem 22 gatunki Coccinellidae (od 11 do 20 na poszczególnych 
stanowiskach). W koronach drzew do gatunków dominujących należały Scy
mnus auritus, Adalia decempunctata, Calvia decemguttata i C. quatuordecimpun
ctata. W runi dominantami o przeważającej liczebności były Calvia quatuor
decimpunctata lub Psyllobora vigintiduopunctata. Wśród pozostałych gatunków  
do liczebniejszych należały Coccinella septempunctata i, lokalnie, Chilocorus 
renipustulatus. Wskaźniki podobieństwa struktur dominacyjnych porówny
wanych zgrupowań w koronach drzew wynosiły 0,30-0,88, a w runi 0,33-0,99.

Średnie wskaźniki liczebności zgrupowań biedronek w lasach grądowych 
wynosiły 0,0234 (korony drzew) i 0,111 (ruń), a w dąbrowach świetlistych 
0,0182 (korony drzew) i 0,161 (ruń).

Lasy grądowe i dąbrowy świetliste zasiedlał w zasadzie ten sam zespół 
gatunków. Wskaźnik podobieństwa całkowitych składów gatunkowych tych
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środowisk wynosił 80%. Również pod względem struktury zoogeogra- 
ficznej i ekologicznej zgrupowania Coccinellidae z obu zespołów leśnych miały 
wiele cech wspólnych. Główną część zgrupowań stanowiły gatunki (i osobniki) 
palearktyczne, politopowe leśne oraz ubikwistyczne o szerokim rozmieszczeniu 
poziomym i pionowym.

PE3IOME

[3 a r j ia B n e :  Coccinellidae (Coleoptera) rpygoB  h gyópaB Ma30Bim]

B u e m i p e x  u c c j i e g o B a i m b i x  n e c a x  T u n a  r p y g a  (Tilio-Carpinetum ) KOHCTa- 

T i i p o B a u o  B c e r o  19 B i i g o B  S o j k b h x  K o p o B o n  ( c  9 g o  15 b  o T g e j i b i i b i x  j i e c a x ) .  

K a u e c T B e H H o e  c x o g C T B o  c o o ó m e c T B  ( n o  C e p e h c e h y )  c o c t b b j i h j i o  o t  52 g o  

77% . B n p y c e  K p o H  g e p e B b e B  o ó b i h h o  g o M H i n i p o B a j i  Adalia decempunctata. 
C y b g o M i m a H T a M i i  ó b u i n  Coccinella septempunctata, Calvia quatuordecimpunctata, 
C. quatuordecimguttata, Scymnus auritus h ,  b  B i i g e  H CK JiioueH HH , Anatis ocellata. 
B n p y c e  T p a B H H H C T o r o  n o n p o B a  k  n a n S o j i e e  M H o r o u n c j i e H H b iM  n p i i H a g j i e m a j i n  

Calvia quatuordecimpunctata n  Coccinella septempunctata. 3 t h  B i i g b i  ó b u i n  g o -  

MHHaHTaMH HJIH C y 6 g O M H H a H T a M H  COOÓlUeCTB BO B c e x  HCCJiegOBaHHbIX J i e c a x .  

K p o M e  T o r o  H a  H e n o T o p b i x  C T a H H i m x  b o j i e e  M H o r o u i i c j ie H H O  B C i p e u a j i H C b  

Coccinula quatuordecimpustulata n  Subcoccinella vigintiquatuorpunctata, a T a n m e  

3 a j i e i a i o u i H H  H 3 u p o n  g e p e B b e B  Adalia decempunctata. l l o K a 3 a T e j i H  c x o g C T B a  

C T p y H T y p b l  gOM HHaHHH (ilO M o P H C H T H ) COOÓUieCTB II3 O T g e j lb H b lX  JieCOB ÓbIJIII 

g O B O J ib i io  g i H j i e p e i m n p o B a H b i .  J I j i h  u p o n  g e p e B b e B  c o c T a B J i n j i n  0,57-0,77, 
b  TpaBHHHCTOM noKpoBe 0,47-0,82.

B Tpex iiccjiegOBaiiiibix gybpaBax (Potentillo albae-Quercetum) o t j i o b j i c h o  b  

o6uieM 22 Biiga Coccinellidae ( o t  11 go 20 Ha oTgejibiibix CTaimunx). B KpoHax 
gepeBbeB k  g O M H H H p y io m H M  BHgaM OTiiocHJiHCb Scymnus auritus, Adalia decem
punctata, Calvia decemguttata h  C. quatuordecimpunctata. B TpaBHHHCTOM no- 
npoBe gOMHHaHTaMH óbuin Calvia quatuordecimpunctata h j i i i  Psyllobora vigin- 
tiduopunctata. Cpegu ocTajibiibix BiigoB k óojiee MiiorouncjieHiibiM npniiag- 
jiemajin Coccinella septempunctata h  MecTaMH Chilocerus renipustulatus. llo - 
Ka3aTejiii cxogCTBa CTpyKTypbi goMimamni cpaBHHBaeMbix cooóuiecTB b  npoHax 
gepeBbeB cocTaBJinjin 0,30-0,88; b  TpaBHHHCTOM nonpoBe 0,33-0,99.

CpegHne noKa3aTejiH HucjieHHocTii cooóuiecTB 6ombiix nopoBOK b jmnoBO- 
-rpadoBbix jiecax cocTaBJinjin 0,0234 (npoHbi gepeBbeB) h 0,111 (TpaBHHiicTbifi 
nonpoB); b  gy6paBax — 0,0182 (Kporibi gepeBbeB) h 0,161 (TpaBHHiiCTbiii no- 
npoB).

Kan jieca Tima rpyga, Tan h gyópaBbi Hacejinjio b  npiiHmine ogHo n t o  me 
cooómecTBo BiigoB. IloKa3aTejib cxogCTBa Bcero BiigoBoro cocTaBa 3 t i i x  5 h o -
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TonoB cocTaBjiHji 80% . C t o h k h  3peHHH aooreorpa^HHecKOH h  aKojionmecKoił 
CTpyKTypbi Coccinellidae 113 o6eiix jiecHLix accounaijiiii HMejiH Miioro oGiqiix 
npii3HaKOB. OcHOBHyio nacTb cooOmecTB cocTaBjiHjiii najieapKTiiHecKiie Bna,bi 
( h  o c o 6 i i ), nojiiiTonubie necHbie i i j i h  yOiiKBHCTbi xapaKTepii3yioiuiiecH rnii- 
poKiiM ropii30HTajibHbiM u BepTHKajibHbiM pa3MemeimeM.
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