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GRAZYNA WINIARSKA

NOCTUID MOTH (LEPIDOPTERA, NOCTUIDAE) COMMUNITIES IN
URBAN PARKS OF WARSAW

ABSTRACT

A total of 40 noctuid moth species were recorded in four parks of Warsaw. Respective moth
communities consisted of a similar number of species (17—25), but differed in their abundance
index (3.5—7.9). In all the parks, the dominant species were Autographa gamma and Discrestra
trifolii, The subdominant species were represented by Acronicta psi, Trachea atriplicis, Mamestra
suasa, Mythimna pallens, and Catocala nupta. There were differences in the species composition
and dominance structure among noctuid moth communities in urban parks, suburban linden-
oak-hornbeam forest, and natural linden-oak-hornbeam forest. In the suburban and natural
linden-oak-hornbeam forests, the number of species was higher by 409 and their abundance was
5—09 times higher than in the urban parks. The species predominating in parks occurred in very
low numbers in suburban and natural habitats. Only 7. atriplicis belonged to the group of most
abundant species in all the habitats under study.

INTRODUCTION

In recent years, the interest of ecologists in urban habitats has been increasing
as they proved to be rich in plant and animal species.

The vegetation of urban green areas is sufficiently well known since its species
composition and spatial structure are shaped by gardening treatment. But the
fauna of these areas is poorly known, and regular zoological investigations in urban
green areas were started not so long ago, when urban green was recognized as one

. of the most important factors of the urban “natural” habitat (Ciborowski 1976).

In Warsaw, regular zooceonological studies have been carried out in various
types of urban green areas over the last few years. Data on many animal groups,
mostly invertebrates, were collected. One of these groups were noctuid moths.

The species composition of noctuid moths occurring in Warsaw was described
earlier (Winiarska 1982), and this paper is focused on the structure of noctuid
moth communities in Warsaw parks as compared to their communities living in
suburban and natural habitats of the Mazovian Lowland.
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The earlier faunal studies on noctuid moths of central Poland were mostly con-
centrated in the Mazovian Lowland and were carried out only in Warsaw (Slasz-
czewskij 1911, Adamczewski 1949, 1951, 1964, Winiarska 1982) and its sur-
roundings (Kreczmer 1910, 1911, Kremsky 1924, Adamczewski 1936, 1937,
1950, 1962, 1966, Patryn 1937, 1939, 1947, Winiarska 1981, 1982). Unfortunately,
most of these papers go back to the times when the interest of research workers
was focused on preparing a possibly complete list of species and not on investigating
their abundance. The only paper of a zoocoenological character analyses noctuid .
moth communities occurring in different habitats of a peripheral district of Warsaw,
Biatolgka Dworska (Winiarska 1981).

STUDY AREAS, METHODS, MATERIAL

The material was collected from the study plots situated in green complexes
of Warsaw parks. The term green complex is used for a park, sometimes with adjacent
streetside green.

Four such complexes were under study: the Lazienki Park (a streetside plot
at Ujazdowskie Avenue and plot II in the park, the park at the Cemetery of Soviet
Soldiers (a streetside plot at Zwirki i Wigury Avenue, and plots I and II in the park),
the Saxon Garden (plots T, II, III), the Praski Park (plots I and II).

A detailed description and phytosociological characteristics of the parks and
plots are given by Kubicka et al. (1985). '

The control habitats comprised a suburban linden-oak-hornbeam forest (Zilio-
Carpinetum) at Bialolgka Dworska and a natural forest of the same type in the
Jaktorowska Forest near the village of Hamernia. The linden-oak-hornbeam forest
is the potential plant community for most of the Warsaw are. The suburban forest
is described by Bankowska and Garbarczyk (1981) and the natural forest by
Nowakowski (1981).

The study in urban green areas of Warsaw was conducted in 1974—1978. The
basic material was collected with Moericke’s traps suspended on trees, mostly
lindens. On each plot, three trees were chosen and three traps were placed on each.
Insects were removed from the traps at 5 and 10 day intervals alternately, from May
to October each year. More than 600 adult noctuid moths were collected.

Using the same method in the suburban and natural habitats, about 2,700 adult
noctuid moths were collected in 1976—1977, including 700 individuals in the linden-
-oak-hornbeam forest at Bialolgka Dworska and 2,000 individuals in the Jaktorowska
Forest.

The material obtained by additional methods (Barber’s pitfall traps, sweep-
net) was scarce and it is not included the present analysis. The methods used for
collecting urban fauna are described by Czechowski and Mikotlajczyk (1981).

The species composition of noctuid moth communities and the abundance of
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individual species occurring in urban, suburban, and natural habitats are shown in
Table 1 (taxonomic order after Forster and Wohlfahrt 1971). Abundance index
was calculated as the number of individuals caught over 10-day periods in ten
Moericke’s traps.

For constant species from urban park complexes, that is, occurring in at least
three out of four complexes, zoogeographical ranges are given, along with their
food and habitat preferences (after Hruby 1964). Unpublished data by Kostro-
wicki were used in the descriptions of the relationships between individual species
and different plant communities of Poland.

The similarity of noctuid moth communities was characterized by the S6rensen
index (after Trojan 1975), Morisita index (after Horn 1966) and species richness
index?.

COMMUNITY CHARACTERISTICS

A total of 40 species was recorded from the urban parks under study (Tab. 1).
Only six of them occurred in all these parks. They comprised Scotia segetum, Ama-
thes c-nigrum, Discestra trifolii, Mythimna suasa, Mythimna pallens, and Autographa
gamma. Two of them, D. trofolii and A. gamma, were recorded from all the study
plots. They belong to the dominant species in urban green areas of Warsaw.

The Lazienki Park. The noctuid moth community occurring in is green com-
plex was made up of 25 species, of which 23 species were recorded from the park and
only 11, from the streetside plots. The mean abundance index of the community was
4.15 On the park plot, its value was twice as high as on the streteside plot (Tab. I).

The most abundant species in the Lazienki Park was Autographa gamma. Their
abundance on the two plots was similar, but their proportions varied from 16.99,
of the community in the park to 40.9%, at the street, being 23.8%, on the average
(Tabs 1 and 2).

A. gamma belongs to the most common species of the family Noctuidae. It occurs
throughout Poland and Holarctic. In Poland it was recorded from spring to late
autumn (two generations). This is a typical eurybiont inhabiting open areas such
as dry and moist meadows and croplands (in the years of outbreaks this is a crop
pest), and also coniferous and broad-leaved forests. Larvae feed on herbaceous
plants, but in the years of outbreaks they may also forage on trees, including fruit
trees. Adults are active during the day and also at night.

The abundance of the next most abundant species in the Lazienki Park, Discestra
trifolii, was twice as high in the park as at the street (0.87 and 0.37, respectively).
No differences were observed, however, in its proportion between the two plots,
which was about 159, (Tabs. 1 and 2, Fig. 1).

! d = —, where S is the number od species and n' is the index of commnuity abundance.

S
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Table 1. Occurrence and abundance of noctuid moths in natural and suburban habitats, and in

Habitat location, Matiteal Siblihan e
i plot (Jaktorowska | (Bialolgka Lazienki Park
No. Forest) Dworska) || Uiazdowskie I
Species ave
n % n % n % n | %
1 2 3 4 6 8 9 10
1 | Euxoa tritici (L.) — — 0.03 P - ~ i
2 | Euxoa nigricans (L.) — = 0.05 - - — - | =
3 | Scotia segetum (Schiff. et Den.)| 0.59 | 1.4 0.69 | 3.0 0.23 97110131 .2.1
4 | Scotia exclamationis (L.) 144 | 3.3 1.09 | 4.7 — — 10131 2.1
5 | Scotia ipsilon (Hufn.) — — 0.09 + — == i e
6 | Noctua pronuba (L.) 2.67 | 6.2 0.20 + == — 1017 2.9
7 | Noctua orbona (Hufn.) — — 0.03 -+ - — e
8 | Noctua fimbriata Schreber 0.03 + — - — - - | -
9 | Noctua ravida (Schiff. et Den.)] 0.02 -+ — - — — - | —
10 | Graphiphora augur (Fabr.) 0.02 -+ — — - — — -
11 | Diarsia mendica (Fabr.) 0.03 o — = == & A e
12 | Diarsia brunnea (Schiff. et Den.)| 0.38 + — — — - — | =
13 | Diarsia rubi (Vw.) = < = = = e e
14 | Amathes c-nigrum (L.) - — 0.26 | 1.1 0.1 42 ]0.07| 1.2
15 | Amathes triangulum (Hufn.) 1.9541.4.5 0.06 + — — — | =
16 | Amathes xanthographa (Shiff.
et Den.) — — 0.08 + — - - | =
17 | Eurois occulata (L.) — — 0.06 4 = = = v
18 | Anaplectoides prasina (Schiff.
et Den.) 2.20 | 5.1 - — — — - | =
19 | Discestra trifolii (Hufn.) 0.10 + 0.06 Iy 0.37 |15.6 |0.87|14.7
20 | Polia hepatica (Cl.) 0.02 + — — — — S
21 | Polia nebulosa (Hufn.) ¢ 290 3E 6.7 0.20 + — - - | -
22 | Mamestra brassicae (L.) 047 | 1.1 043 | 1.9 — - — —
23 | Mamestra persicariae (L.) 0.10 + 1.34 | 5.8 - — - | =
24 | Mamestra w-latinum (Hufn.) 0.02 + 0.05 + e = | @
25 | Mamestra thalassina (Hufn.) 0.15 e = = = = =
26 | Mamestra suasa (Schiff. et Den.)] — - 029514 1.2 — — 1007]| 1.2
27 | Mamestra oleracea (L.) 0.05 + 043 | 1.9 — — 1013 2.1
28 | Orthosia cruda (Schiff. et Den.) [ 0.11 He — = T i et (P~
29 | Orthosia incerta (Hufn.) 0.06 Sis — e — < ke
30 | Mythimna turca (L.) 0.06 + 0.01 e = = v
31 | Mythimna conigera (Schiff. et
Den.) — — 0.03 + — — - | =
32 | Mythimna ferrago (Fabr.) 0.02 + 0.16 -+ — — - | =
33 i Mythimna albipuncta (Schiff.
| et Den.) 0.03 =k 0.12 =i 0:13 | 5.51023}:8:9
34 | Mythimna pallens  (L.) 0.05 . 044 | 19 0.07 | 3.1 |0.30] 5.1
35 | M 'ythimna l-album (L.) — - — — — — B
36 | Amphipyra pyramidea (L.) 196 745 | 0847 8.6 | AT S
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park complexes of Warsaw; n—abundance index, -+ —proportion less than 1%
Urban parks (Warsaw)
Cemetery of Soviet Soldiers Saxon Garden Praski Park
Zwirki
i Wigury Ave 1 11 151 111 I 1I
n % s T O 0 O O S T O s e e o e 8 B 7
11 12 13 | 14 | 15 16 17 [TU8r 19 1R20 |5 21 12201123, 24.1-25. | 26
|
Py l o— J— — -— — - —— - -— - ! ey — — — —
= ‘ — — = —_— — — = — = a— — —" — T —_—
0.07 31 | — | — — =020/ 6.4 RS ERSTNON 028 [ SIS S E
— — 10.35| 38| — — 1024 76| — | — | = | = | = —=|—|—
— P [t b SRR IEE AL 0LS I _Hoq0 [oigiine ) i ik
— — [050| 54| 080 65| — | — | — | — | — | — | — | — ]035| 44
0.07 31 [ — | = — - -] =] === =] =1=-
0.05 24| — | — | 007| + (030 95 — | — | — | — 035|102 — | —
032 | 144 [0.25| 2.7| 2.10(17.1|1.20]/38.2|0.10| 2.7(0.20| 5.6(0.9026.1 {0.52| 6.5
0.30 | 13.5 |0.20| 2.2| 0.15| 1.2(0.10| 3.2/0.20| 5.3{0.30| 83| — | — |0.81|10.1
— — |0.25| 27| — — |- === === =1-=1-
0.07 31 (1.05|11.4| 1.32{10.7|0.10| 3.2|0.10| 2.7{0.20| 5.6({0.20| 58| — | —
— — (050 54| 0.7 | 57|0.10} 3.2|0.20| 53|020| S6| — | — | — |—
025 | 11.3 {0.15| 16| — — — — — — — — — — — -
0.07 31 | — | = = — | -] = === —1034| 99|04 |5.0
- — 10.92(10.0| 1.12, 9.1|0.10( 3.2|0.10| 2.7|0.10| 2.8 — | = 109 [11.3
- — (020 22| 025| 20 — | — [ = | — |0.10]| 2.8/0.35|10.2|0.17| 2.1
S £ R i QU P R e Sy EPR GRS LY e B TXEY S L

9 — Structure of the fauna
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1 2 | udscs bl st dn S 1.1 1 8.9 118
37 | Amphipyra tragopoginis (L.) 0.17 + — — — — — | =
38 | Dipterygia scabriuscula (L.) 0.23 e 0.30 | 1.3 — — 10.07] 1.2
39 | Rusina ferruginea (Esp.) 0.07 + 0.30 | 1.3 - - e =
40 | Talpophila matura (Hufn.) - — 0.12 + sy = o) 84 11 - 3
41 Trachea atriplicis (L.) 6.42 |(14.8 3974178 0.10 4.2 10.67|11.3
42 | Euplexia lucipara (L.) 0.42 = 0.12 - — — by
43 | Ipimorpha subtusa (L.) 0.09 + — - — - ==
44 | Enargia paleacea (Esp.) 0.15 + 0.02 + - == = ik
45 | Enargia ipsilon (Shiff. et Den) | 0.02 + — — — — — | =
46 | Cosmia affinis (L.) — — — - — - — | =
47 | Cosmia trapezina (L.) 6.20 |14.3 357 1154 0.10 | 42 (0.17| 2.9
48 | Cosmia pyralina (Schiff. et Den.)| — — 0.03 + — - - | =
49 | Apamea monoglypha (Hufn.) 4.69 |10.8 1.70 | 7.32 || 0.10 | 4.2 - | =
50 | Apamea lithoxylea (Schiff. et

Den.) — - 0.90 A = = et [
51 | Apamea sublustris (Esp.) 0.14 e = = = = Lot
52 | Apamea crenata (Hufn.) 0.07 =+ o = & = ===
53 | Apamea furva (Schiff. et Den.) — — 0.03 + — — — | =
54 | Apamea remissa (Hbn.) 0.16 + 0.09 + — — e
55 | Apamea pabulatricula (Br.) 0.15 G = % 5 e a1 Pl =
56 | Apamea anceps (Schiff. et Den.) | 0.14 oy 0.05 a4 = = et
57 | Apamea sordens (Hufn.) 0.07 i 0.08 4 — — — | =
58 | Apamea scolopacina (Esp.) 0.09 -+ = — &= = HEd sl
59 | Oligia ophiogramma (Esp.) 0.11 + = — = e [ g
60 | Oligia strigilis (L.) 0.07 + 0.06 + — — — —
61 | Oligialatruncula (Shiff. et Den.)| 0.44 + 0.50 | 2.2 == = — k=
62 | Miana furuncula (Schiff. et Den.)| 0.13 - 0.19 -+ — - e Bz
63 | Mesapamea secalis (L.) 3.43 1 90 1 025 + — — = —
64 | Amphipoea fucesa (Trr.) — - 1.20 | 5.2 — — 10.23] 3.9
65 | Celaena leucostigma (Hbn.) — — 0.02 + — — 1013 .21
66 | Archanara geminipuncta (Haw.) | — - — - 0.10 | 4.2 i
67 | Meristis trigrammica (Hufn.) - - 0.03 - — e = e
68 | Hoplodrina alsines (Brahm.) — — 0.02 -+ — - - | =
69 | Hoplodrina blanda (Schiff. et

Den.) 0.06 + 0.08 + - - — | =
70 | Hoplodrina ambigua (Schiff. et

Den.) L 2 = =% _ — 10.07] 1.2
71 | Caradrina morpheus (Hufn.) — — 0.02 o = = =l
72 | Caradrina clavipalpis (Scop.) — — 0.02 o o = sy Rl
73 | Lithophane socia (Hufn.) — — 0.04 She EE T il B
74 | Griposia aprilina (L.) 0.03 = & = - v 59 =l
75 | Eupsilia transversa (Hufn.) - — — - — — |017| 29
76 | Conistra vaccinii (L.) 0.18 + — — = = ] e
77 | Agrochola circellaris (Hufn.) 0.01 + — = — = e T
78 | Agrochola litura (L.) — — 0.09 + = = e
79 | Cirrhia gilvago (Shiff. et Den.) — — — — = = S|
80 | Cirrhia fulvago (Cl.) — — 0.04 e = = =y
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14| 15 161718 ]19]20 |21 ]|22]23]24]25]26

11.9| 055| 45| — | — | — | — | = | — ). — | — [1:10[13.8
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] 2 | 5 [[Fle W et @l [ (e el ] bh
81 | Cirrhia citrago (L. .l laet? T Tt (Il ST~ SR e
82 | Pyrrhia umbra (Hufn.) — — — — — — 1030 5.1
83 | Cryphia fraudatricula (Hbn.) | 0.03 + - — - - - —
84 | Axylia putris (L.) 0.10 e 0.61 | 2.6 — o= =Ah I
85 | Daseochaeta alpium (Osb.) 0.39 + — - — - — | =
86 | Subacronitca megacephala
(Schiff. et Den.) 0.18 EE 0.11 4= = - )
87 | Acronicta aceris (L.) 0.09 + 1:53 | 6.6 — — 10.07| 1.2
88 | Acronicta leporina (L.) - - 0.05 + — - = [ =
89 | Acronicta psi (L.) 0.06 + 0.62 | 2.7 0.10 |- 42 [0.57| 9.5
90 | Acronicta rumicis (L.) 0.06 + 0.16 + — - - [ —
91 | Bena prasinana (L.) 12897 34 — — - - — -
92 | Autographa gamma (L.) — | = lo006| + | 097 409 |1.00]169
93 | Autographa confusa (Steph.) — — — — — — 10.23]| 3.9
94 | Plusia chrisitis (L.) — - — — — — [0.07] 1.2
95 | Abrostola triplasia (L.) — — — — - — - | =
96 | Astiodes sponsa (L.) 670 | 1.6 — — — — - | =
97 | Catocala fraxini (L.) 0.32 + — — - - =4 e
98 | Catocala nupta (L.) 0.24 + — — = — =il
99 | Catocala elocata (Esp.) - — — — — - - | =
100 | Catocala promissa (Schiff. et
Den.) 0.15 - - - — — - | -
101 | Ephesia fulminea (Scop.) 0.02 + — — — — - | =
102 | Scoliopteryx libatrix (L.) 0.02 + — — — — 10.07] 1.2
103 | Lygephila craccae (Schiff. et
Den.) 0.03 - — — — - - | =
104 | Hypena proboscidalis (L.) — — 0.08 4= - — =1 =
Total 43.35] I 23.32 2.37 5.92
Number of species 67 I ] 61 11 23

D. trifolii has a wide geographical range (Holarctic) and it is common in Poland.
It occurs over the country, mostly in open habitats such as meadows and crops,
and also in carrs. Larvae feed on herbaceous plants. :

The proportions of the third and fourth most abundant species, Trachea atri-
plicis and Apatele psi, differed for the individual plots, being 11.39% and 9.5%,
respectively in the park and only 4.2% in the street. Their mean proportions in this
green complex were 9.2 and 8.19,, respectively (Fig. 1). The abundance of each
of these species was 6 times higher in the park than at the street (Tab. 1).

T. atriplicis is a Euro-Siberian species. It is common all over Poland and occurs
from May to September (two generations) in open habitats such as croplands, moist
meadows, and wet meadows. Larvae feed on herbaceous plants. In the Mazovian
Lowland, 7. atriplicis is a dominant in suburban and natural linden-oak-horn-
beam forest (Winiarska 1981, and unpublished materials).
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1 | 12 |13 )14} 15 |16 )17 | 18] 19 |20 )21 |22 ] 23|24 ] 252
. \ 1

s G SRR B R R R AR R L R | SR (e R I
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Sy IR P SRECE I R IR R ) e R SO S A S

— | === === =|=]=|=]=]={|~=4035| 45
= T st L e Lofie g | s el ) el widinds | e
— | — [1.05|11.4|007 | 06| — | — [010| 2.7|0.40/11.0|0.20| 5.8(0.78| 9.7
S e e e e e A = | st foanch0:80| 6.3
2.22 9.24 12.32 3.14 3.75 3.60 3.43 7.99

12 16 18 13 15 15 9 13

A. psi is also a common Euro-Siberian species, but it differs in its habitat and
food requirements from 7. atriplicis. A. psi occurs in wooded habitats such as carrs,
linden-oak-hornbeam forests and coniferous forests. Larvae feed on broad-leaved
trees.

Only two species from the Lazienki complex, Scotia segetum and Amathes
c-nigrum, had higher abundance on the streetside plot than in the park (0.23 and
0.13 for S. segetum and 0.10 and 0.07 for A. c-nigrum, respectively). The proportions
of these species in the whole community averaged 4.3 and 2.0, respectively) (Tabs. 1
and 2).

The proportions of other species were much lower. The species occurring in
very low numbers (the index equal to or lower than 0.1) accounted for 60%, of the
species on the streetside plot and for 309, in the park.

The similarity of the species composition on the two plots was 53%,, and as
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Table 2. Constant noctuid moth species in

! Proportion (%) in the | Food preferen- | Zoogeograph-
community ce of larvae ical range
£ £
No. | Species 2 W | 5

% | & | § § 5, g

El%5]F | % |8 4
z|Bl6l& 2|8 |8 | 8|2!|2)|38
o el oo R e s E L R e
2l E8le|ld|2| 5188|828
I | @ 5| 8| = S | = | = o | 8 ]
v 8 8 G, S8 8- ) O R - S S S A - S L
1 | Scotia segetum 43| 03| 29| — 19| + - — | +p—= s
2 | Scotia exclamationis 1.6 10558 | 24001 S 628 | opeiil Breaieiiniict all e it
3 | Noctua pronuba 20| 55| — 3d| L 2 — — -+ i) M
4 | Amathes c-nigrum 2:0] .05 2.9 388 2.0 )<k — — | + ) (R
5 | Discestra trifolii 150(11.2|143 (124132 + | — | — | + | — | —
6 | Mamestra brassicae — 270 SR LT 3O — R e T i frost
7 | Mamestra suasa 08103 3.8( 1.8| 42| + | — | — |+ } — § —
8 | Mamestra oleracea 16| 50| 48| — 29| + — - -+ — AL
9 | Mythimna albipuncta 29| 03| — [ 65| 25| — |+ | — | — | — |+
10 | Mythimna pallens 30| 86| 29| 79| 56| + | — | — | + | — | —
11 | Mythimna I-album — | 19 10 46| 1.9} + | — —4 — tF | —
12 | Trachea atriplicis 9.3 80| — 96| 67| + | — — Sl R SR
13 | Apamea monoglypha 08| 71| 19| — | 25| — | + | — | — | + | —
14 | Amphipoea fucosa 2.8 14 Lo s e s e RO =2 A e
15 | Agrochola circellaris — | 28 19| 22| 17|+ | —| — | — | — 1|+
16 | Acronicta psi 8.1} 1 3.0 £3.3 %= 6.6 + = FaL e o€ s
17 | Autographa gamma 23.8112.2/16.7[19.2(18.0| + — — i i )
18 | Catocala nupta — 26| 48| 86| 40, — == L SHEE 1T A )

many as 9 of the 11 species occurring on the streetside plot were also recorded from
the park.

Only one species, Archanara geminipuncta, recorded from the streetside plot at
Ujazdowskie Avenue in a small number of individuals, did not occur on any other
urban plot, nor in suburban or natural habitats. 4. geminipuncta is a rare species.
In Poland it occurs only at the edges of rivers and standing waters, and its larvae
feed on reed (Phragmites) stems.

It is likely to be an accidental species in urban fauna, migrating through urban
areas. Lepidopteran migrations, including Noctuidae, were observed over Warsaw
and other towns (Adamczewski 1964). Many migrating individuals stop in the
column of warm air over towns, and they are attracted by strong sources of light,
especially by neon light.

The park at the Cemetery of Soviet Soldiers. In this green complex
the same number of species occurred as in Lazienki, that is, 25. The number of
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park complexes of Warsaw

Habitats of occurrence in Poland (after Kostrowicki; unpubl.)
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species on the park plots I and II was similar (16 and 18) and on the streetside plot
it was lower (12). The total abundance of this community was 7.93. It was the highes,
on plot IT and declined with an increasing urban pressure, being 12.32 on plot IIt
9.24 on plot I, and 2.22 at Zwirki i Wigury Avenue (Tab. 1).

This community was dominated by several species of similar abundance: Auto-
grapha gamma (12.2%,), Discestra trifolii (11.2%,), Mamestra suasa (10.39,), My-
thimna pallens (8.6%), and Trachea atriplicis (8%). But the proportions of these
species differed from one plot to another (Figs 1 and 2).

A. gamma was the most abundant species on the streetside plot and on plot I
(20.39, and 12.29%,, respectively). On plot II, D. trifolii was the most abundant species
(17.1%, as compared with 119%, for 4. gamma). On plot I, D. trifolii belonged to the
least abundant species (2.7%).

The abundance of M. suasa and M. pallens was similar on the two plots in the
park (about 109, each). On the streetside plot, M. suasa belonged to the least abun-
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dant species (3.19%) and M. pallens was absent from this plot. Both these species
are common in Poland. They prefer open habitats and carrs (Tab. 2). Their larvae

feed on herbaceous plants.
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Fig. 1. Dominance structure of noctuid moth communities from the study plots in different park
complexes of Warsaw

S—number of species, n—abundance index; 1— Awtographa gamma, 2— Discestra trifolii, 3—

Trachea atriplicis, 4— Scotia segetum, 5— Acronicta psi, 6— Mamestra brassicae, T— Mythimna

conigera, 8— Catocala nupta, 9— Mamestra suasa, 10— Mythimna pallens, 11— Amphipoea fucosa,

12— Apamea monoglypha, 13— Amathes c-nigrum, 14— Agrotis exclamationis, 15— Acronicta

aceris, 16— Cosmia affinis, 17— Mythimna 1-album, 18— Hoplodrina ambigua, 19— Mythimna al-

bipuncta
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Fig. 2. Dominance structure of noctuid moth communities from different park complexes of Warsaw

S—number of species, n—abundance index; 1— Aurographa gamma, 2— Discestra trifolii, 3— Tra-

chea atriplicis, 4— Acronicta psi, 5— Mamestra brassicae, 6— Catocala nupta, T— Mamestra suasa,
8— Mythimna pallens
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The proportions of 7. atriplicis on the streetside plot and park plot I were similar
(about 119,), though its abundance on plot I was 5 times higher than on the street-
side plot. The proportion of this species on the park plot IT was only 4.5%, (Tab. 1).

The species with an abundance index lower than 0.1 accounted for 429, of the
number of species from the streetside plot and for 179, the species from plot I.
Such low abundances of species were not recorded from plot II.

Three species recorded from the green complex at the Cemetery of Soviet Sol-
diers (Axylia putris, Mythimna conigera, and Diarsia rubi) were absent from all the
other park complexes. Two of these species, A. putris and D. rubi, occurred in very
low numbers, and M. conigera was in the group of dominants on the streetside plot
(11.3%,) and in the group of least abundant species on plot I. This species was absent
from plot II.

Table 3. Parameters of the community structure for noctuid moths in the park complexes of Warsaw
S—number of species, n—abundance index, d—species richness, D— percentage of the dominant
species in the community

it Yazienki Cemetery f’f Soviet Saxon Pradks Pick Mean
Park Soldiers Garden
S 235 25 23 17 23
n 4.15 7.93 3.50 5.71 5.32
d 12.3 8.9 12:3 74 10.2
D 23.8 12.2 16.7 19.2 18.0

It is not known why these three species occurred only at the Cemetery of Soviet
Soldiers. They all are rather common, and their larvae feed on herbaceous plants.
They are eurybionts occurring in both open and forest habitats. '

The species composition of noctuid moths was very similar for the two park plots
(779,) and higher by over 25%, than their similarity to the community from the street-
side plot (Tab. 4). ;

The Saxon Garden. This park was inhabited by 23 nocutid moth species,
including 15 species on each of the park plots (II and III) and 13 species on the plot
at the edge of the park (I) (Tabs 1 and 3). The species composition on plots II and
11T was very similar (73%,), more similar than on plots I and II or I and III (57%,
and 64.39,, respectively) (Tab. 4). The abundance of the community in the Saxon
Garden was the lowest of all the study communities, reaching (a total of 3.5), and
it was similar for all the plots (I—3.14, 11—3.75, III—3.6) (Tabs 1 and 3).

The community was dominated by three species of similar numbers: Autographa
gamma (16.7%,), Discestra trifolii (14.3%), and Acronicta psi (13.3%) (Fig. 2). A.
gamma was the most abundant on plot II, D. trifolii, on plot I, and 4. psi (a forest
species), on plot III. It is interesting that also subdominant species on plot III,
Catocala nupta and Cosmia affinis, are typical of forest communities. No dominance
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of as many as three species was recorded on any other urban plot, nor in the subur-
ban or natural linden-oak-hornbeam forest.

The species occurring in very low numbers (0.1) accounted for more than 509,
of the species on plots I and 1I and for more than 30%, on plot III.

T. atriplicis, one of the most abundant species in urban parks of Warsaw and
also in suburban and natural habitats, was not recorded from the Saxon Garden.
The reason for its absence is not known.

If T. atriplicis were very sensitive to habitat pollution, they should also be absent
from the urban habitats even more polluted than the Saxon Garden,? and this was
not the case. It occurred on singly growing lindens on Konstytucji Square, that
is, in the centre of the town (unpublished data).

The Praski Park. In this park only 17 species were recorded, of which 9
occurred at the edge of the park (plot I) and 13 inside the park (II). The similarity
of the species composition on the two plots was 469, (Tab. 4). The total community
abundance was 5.71, and it was more than twice as high on plot Il as on plot I
(7.99 and 3.43, respectively) (Tabs 1 and 3).

The community was clearly predominated by Autographa gamma (19.29%,).
The subdominant species comprised Discestra trifolii (12.49,), Trachea atriplicis
(9.6%,), Catocala nupta (8.6%), and Mythimna pallens (7.9%,) (Fig. 2).

There were differences in the proportions of the most abundant species between
the two plots. 4. gamma was the dominant on plot IT (20.2%,) and the subdominant
on plot I (16.8%); D. trifolii was the most abundant on plot I (26.1%,), while on plot IT
it was in the group of the least abundant species. T. atriplicis and M. pallens occurred
only on the park plot (II), and their proportions were 13,89, and 11.3%,, respectively
(Fig. 1). C. nupta was recorded from the two plots, but it was four times more abun-
dant far from the edge than at the edge of the park (0.78 and 0.2, respectively)
(Tab. 1). No species recorded from the Praski Park had abundance lower that 0.1.

On plot I, several specimens of Cirrhia gilvago were found. This species was
not recorded from any other park of Warsaw, nor from the suburban and natural
habitats. This is a rare species. Its larvae live first on poplar catkins and then on
herbaceous plants. C. gilvago is associated with carrs. This is likely to be the reason
for its occurrence in the Praski Park, which is situated on the site of a carr (as the
only of the study parks in Warsaw) and adjoins paranatural Vistula carrs.

DIFFERENTIATION OF COMMUNITIES

The study parks in Warsaw differed in their age, size, spatial structure, plant
cover, and in their location within the town (Kubicka et al. 1985). However, noctuid
communities occurring in them had similar species compositions’(Tab. 1) and do-

2 For Saxon Garden pollution see Kubicka et al. (1986).
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minance structures (Tabs 1 and 2, Fig. 2). They differed only in their abundance
(Tab. 3).

The similarity in the species composition of noctuid moth communities from
different parks ranged from 45% to 67%, and it was highest between the Saxon
Garden and the Lazienki Park, and between the Saxon Garden and the Cemetery
of Soviet Soldiers. The numbers of noctuid species in these parks were similar (23,
25, and 25, respectively). The lowest similarity was found for noctuid communities
from the Saxon Garden and the Praski Park.

The similarity of the fauna on the plots distant from the park edge ranged from
289, (the Lazienki Park II and the Praski Park II) to 739 (plots II and III in the
Saxon Garden). It was higher for the plots situated in the same park than in diffe-
rent parks. The similarity of the fauna on the plots situated at the edges of the green
complexes under study, that is, at park edges and along streets, ranged from 40
to 619, (Tab. 4).

The lower similarity of noctuid communities from the Praski Park than of the

- other communities as compared with the similarity between the other communities
was mostly due to a relatively small number of species in the Praski Park (17).
This simplification in the species composition rather cannot be related to the specific
habitat conditions in the Praski Park. Among different types of forest commu-
nities, carrs have the richest noctuid fauna (much richer than the linden-oak-horn-
beam forests). Moreover, the Praski Park forms a big green complex with the Zoolo-
gical Garden and riverside vegetation (Kubicka et al. 1985). As a result, many spe-
cies from adjacent areas can visit it. It is possible that the simplification of the species
composition of noctuid moths in this park is due to a heavy air and soil pollution
(the highest of the study parks, Kubicka et al. 1985).

The high similarity in the species composition of noctuid communities in di-
fferent park complexes shows that a constant group of species is associated with
urban green of this type, occurring in each park, independent of local conditions.
Of the 40 species recorded in the park complexes of Warsaw, 18 species occurred
in at least three of them (Tab. 2). These constant species share many features allo-
wing them to persist in the urban habitat, which is generally unsuitable for noctuid
moths. They have wide geographical ranges, which is related to their large tolerance
of environmental conditions. Holarctic species account for 47%, of the group of
constant species, Euro-Siberian for 419,, and only two species represent the Euro-
pean element. Almost all of them are eurybionts. Only two species, Trachea atri-
plicis and Catocala nupta, prefer specific habitat types. The former is typical of
open habitats, though it is native to forest-steppes, the latter is associated with
forests. A more detailed presentation of the constant species is shown in Table 2.
The proportion of constant noctuid moths in park complexes was different for various
species and parks (Tab. 2). This group includes the species occurring in similar pro-
portions in all the parks (e.g. Trachea atriplicis, Discestra trifolii, Scotia exclama-
tionis) and also the species with differential proportions (e.g., Autographa gamma,
Apamea monoglypha, Mamestra suasa).
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So far it has not been found whether all developmental stages of the constant
species occur in the parks, or only adult forms. The available data on the preimaginal
stages are not sufficient. It is probable that this group consists of the species occu-
rring in the parks in all their developmental stages and also of the species immi-
grating from nonurban habitats where they develop. The dominant species, Auto-
grapha gamma, is apparently an immigrant from Africa. According to Adam-
czewski (1964), native populations of this species do not exist in Poland because
they cannot winter here. Each year new populations of 4. gamma arrive from the
south. It'is possible, however, that in the towns adult individuals could winter in
heated houses, as it is the case of many butterflies, and breed warmer spring months.

Although there were large differences in the abundance of noctuid communities
in different park complexes (by a factor of 2 between the Saxon Garden and the park
at the Cemetery of Soviet Soldiers), their dominance structures were very similar.
The values of the Morisita index varied between 0.69 and 0.82, being the highest
for the communities from the Saxon Garden and Lazienki (0.82) and the Praski
Park (0.80), and the lowest for the communities from the Saxon Garden and Praski
Park (Tab. 5), like in the case of the similarity of the species composition.

Table 5. Similarity of the species composition (Sérensen index) and the dominance structure
(Morisita index) for noctuid moth communities in natural, suburban, and urban habitats

l

Jaktorowska | Bialolgka T Cemete.ry Saxon { Praski |

Forest | Dworska Lazienki | of So.v1et Garden | Park 1

l | Soldiers i ’
j | | | 5
aktorowska Forest X 080 | 0.22 [ 0.34 010 | 020 |3
Bialolgka Dworska l W R 0.40 049: 1035 1,
Lazienki | 30 T ool e 0.75 082 | 080 |3
Cemetery of Soviet J I—*‘_ ‘ : S
Soldiers ( 26 |46 | 60 BTl e

Saxon Garden } 29 | 41 63 67 T T e

Praski Park 19 | 23 52 62 e |

S grensen index

All the communities were predominated by Autographa gamma. Its abundance
was slightly higher than that of the subdominants in the park at the Cemetery of
Soviet Soldiers and in the Saxon Garden, and much higher in the Eazienki and
Praski Parks.

The most abundant species in the communities from particular park complexes
formed the dominance structure in a specific sequence: Autographa gamma 12—249%,
Discestra trifolii 11—15%,, Acronicta psi 5—139,, Trachea atriplicis 8—10%,, Ma-
mestra suasa 2—10%,, Mythimna pallens 3—99,, Catocala nupta 3—9%,. The se-
quence of the first two species was constant in the communities from all the parks,
and that of the other species was variable, e.g., in the Lazienki Park: 4. gamma,
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D. trifolii, T. atriplicis, and A. psi; in the Saxon Garden: 4. gamma, D. trifolii, and
A. psi (Fig. 2). As it has been already noted (Tab. 2), there were also differences in
the proportions of respective species in the communities from different parks. En-
vironmental factors responsible for the rank of a species in the dominance structure
of different communities have not been identified.

Although the similarity of the species composition and dominance structure
of the noctuid communities from different parks were similar, considerable diffe-
rences were found in their species richness. The indices of species richness largely
varied from 7.1 (Praski Park) to 12.3 (Lazienki and Saxon Garden). The community
from the Saxon Garden was rather abundant (the second after that from the park
at the Cemetery of Soviet Soldiers), but poor in species, thus its species richness
was low. The species richness of the community from the park at the Cemetery of
Soviet Soldiers was only slightly higher, though the number of species in it was one
of the highest. This community, however, was much more abundant than the other
communities (Tab. 3). The species richness of the communities from the Lazienki
Park and Saxon Garden was identical, though these parks differed markedly in
their size, location in the town, pollution, and the like. .

Differential spatial distribution of noctuid moths was found within the park
complexes. In Lazienki, in the park at the Cemetery of Soviet Soldiers, and in the
Praski Park, the number of species and abundance of noctuid moths delined with
increasing urban pressure, that is, from central parts of the parks towards the streets.
This is best illustrated by the distribution of the number of species and their abun-
dances in the green complex at the Cemetery of Soviet Soldiers: plot II—18 and
12.32, plot I—16 and 9.24, and the streetside plot—12 and 2.22, respectively (Tab. 1).

. The Lazienki Park, the park at the Cemetery of Soviet Soldiers, and the Praski
Park are components of large green complexes, as they border on vast green areas
such as other parks, alloiment gardens, playgrounds, recreation areas, etc. (Ku-
bicka et al. 1985). In these parks noctuid moths are concentrated far from their
peripheries where only single individuals of the species less susceptible to pollution
can be found. Hence, on streetside plots, the number of species and their abundance
were reduced.

In contrast, the number of species and community abundance in the Saxon
Garden were similar on all the plots (Tab. 1). This is a small park, surrounded by
streets and buildings, isolated from other green areas. Thus, its whole area is po-
lluted. Environmental conditions on its whole area were similar, and, consequ-
ently, the distribution of the fauna was uniform. >

Some species such as Agrochola circellaris, Amphipoea fucosa, and Noctua pro-
nuba occurred only deep in parks. These species differ in their habitat preferences.
For example, A. circellaris occur in various wooded areas ranging from carrs to
pine forests, and 4. fucosa inhabit moist and wet meadows, and also carrs.

Other species such as Discestra trifolii, Mamestra suasa, Apatele psi, and Auto-
grapha gamma occurred throughout the park complexes and dominated everywhere.
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Their high abundance in parks is likely to be due to their low susceptibility to traffic
and industrial pollution.

A comparison of noctuid communities from different parks of Warsaw to those
occurring in suburban (Biatolgka Dworska) and natural forests (Jaktorowska Forest)
revealed only the most general differences between them, as each of these habitat
types was represented by only one study plot. These differences concerned their

Table 6. Parameters of the community structure for noctuid moths in natural, suburban, and urban
habitats
S—number of species, n—abundance index; d—species richness

Habitat Natural Suburban Ut st
. Pavameter | (Jaktorowska Forest) | (Bialolgka Dworska) gyt o
S 67 62 23
(17-25)
n 43.3 23.1 53
(3.5—-17.9)
d 10.2 427 10.2
(7.1—12.3)
Dominant (% T. atriplicis T. atriplicis A. gamma
(14.8) (17.1) (18.0)
C. trapezina C. trapezina D. trifolii
(14.3) (15.4) (13.2)

! mean values and ranges of S, n, and d are given; data for the dominant species concern the
park fauna in general

%o

Biatoteka Dw. Jaktorowska Forest

.1 z 3 EIIA -3 s W7 @s

@

Fig. 3. Dominance structure of noctuid moth communities in linden-oak-hornbeam forests: su-
burban (Bialofgka Dworska) and natural (Jaktorowska Forest)
S—number of species; n—abundance index; | — Trachea atriplicis, 2— Cosmia trapezina, 3— Apamea
monoglypha, 4— Acronicta aceris, 5— Mamestra persicariae, 6— Mesapamea secalis, T—Polia
nebulosa, 8 —Noctua orbona
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species composition, abundance, and dominance structure (Tabs 1 and 6, Figs 2
and 3). The number of species in the communities from urban parks accounted
for about 609, of that in the communities from the suburban and natural habitats.
Their abundance accounted for 20%, of that from the suburban habitat and for
109, of that from the natural habitat.

Author’s unpublished materials show that in the case of other natural linden-
oak-hornbeam forests these differences can be even higher, and for the number of
species they can reach 1009%,.

The mean index of species richness for noctuid communities from urban parks
(10.2) was identical to that for the community from the natural habitat, but much
lower than for the community from the suburban habitat (17.4) (Tabs 3 and 6).
The high value of the species richness in the suburban habitat is likely to be related
to the mosaic character of this habitat (Bankowska and Garbarczyk 1981),
enhancing a permanent causal exchange of species among different habitats.

The similarity of the species composition for the communities compared ranged
from about 309, to about 509, for the communities from particular park complexes
and Bialolgka Dworska, and from 20%, to 309, for the communities from park
complexes and Jaktorowska Forest (Tab. 4). But only 15%, of the species occurring
in the parks were not recorded from Biatolgka and 259, were not recorded from
the Jaktorowska Forest.

There was no similarity in the dominance structure of the noctuid moth co-
mmunities from the parks of Warsaw and the suburban and natural linden-oak-
hornbeam forests (Figs 2 and 3). The dominant species of the fauna of park com-
plexes, Autographa gamma, occurred only in the suburban habitat, where it belonged
to the least abundant species. Discestra trifolii occurred in the two linden-oak-horn-
beam forests, but in very low numbers (0.39%, of the community abundance at Bia-
tolgka Dworska and 0.2% in the Jaktorowska Forest). However, Trachea atriplicis,
the subdominant species in the parks, was one of the dominant species in both the
suburban habitat (17.1%) and the natural habitat (14.8) (Tab. 1).

An opposite pattern to that of Autographa gamma and Discestra trifolii was obser-
ved for Cosmia trapezina. In the suburban and natural linden-oak-hornbeam forests,
this was one of the dominant species (15.4 and 14.3%,, respectively). In the study
parks of Warsaw, it occurred in very low numbers and only in the Lazienki Park
and the Saxon Garden (Tab. 1).

Ecological and zoogeographical characteristics of the noctuid moths occurring
in urban parks, suburban habitats, and natural habitats are compared elsewhere
(Winiarska 1982).

Polska Akademia Nauk
Instytut Zoologii i
ul. Wilcza 64, 00-679 Warszawa

10 — Structure of the fauna &
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ZGRUPOWANIA SOWEK (LEPIDOPTERA, NOCTUIDAE) PARKOW MIEJSKICH
WARSZAWY

STRESZCZENIE

Badano 4 kompleksy zieleni parkowej Warszawy: Lazienki Krolewskie, park przy Cmentarzu
Zolnierzy Radzieckich, Ogrod Saski i Park Praski. Wykazano lacznie 40 gatunkéw séwek, przy
czym zgrupowania wystepujace w poszczegolnych parkach miaty podobna liczbe gatunkow (17—25),
réznily si¢ natomiast liczebnoscia (wskaznik 3.5—7.9). Podobienstwo skladu gatunkowego poréwny-
wanych zgrupowan wynosito od 45% do 70%. Stwierdzono 18 gatunkdéw statych dla parkow. We
wszystkich parkach dominowaly Autographa gamma (12—249%) i Discestra trifolii (11—15%).
Do gatunkoéw liczebnych nalezaty rowniez: Acronicta psi, Trachea atriplicis, Mamestra suasa, My-
thimna pallens i Catocala nupta. Podobienstwo struktury dominacyjnej zgrupowan (wg wzoru
Morisity) wynosito od 0.7 do 0.8.

Wykazano réznice w rozmieszczeniu przestrzennym parkowej fauny Noctuidae. W parkach
duzych (Eazienki, Cmentarz Zokierzy Radzieckich, Park Praski) fauna byla rozmieszczona nie-
rownomiernie, a liczebno$¢ zgrupowan i liczba gatunkow zmniejszaly si¢ od wnetrza parku do jego
skraju, tj. wraz ze zwigkszajacym si¢ oddzialywaniem czynnikOw urbanizacyjnych. W parku matym,
silnie skazonym na calym obszarze (Ogrod Saski) fauna byla rozmieszczona rownomiernie (liczeb-
nos¢ i liczba gatunkéw byly podobne na wszystkich stanowiskach).

Zgrupowania Noctuidae wystgpujace w parkach Warszawy 16znily si¢ liczba gatunkow, li-
czebnoscia i struktura dominacyjna od zgrupowan z podmiejskiego (Biatolgka Dworska) i natural-
nego (Puszcza Jaktorowska) lasu gradowego. Liczba gatunkow w parkach byta o 409% mniejsza niz
w wymienionych §rodowiskach kontrolnych. Gatunki dominujace w zieleni parkowsj, Autographa
gamma i Discestra trifolii, mialy bardzo mala liczebno$¢ w $rodowisku podmiejskim i naturalnym,
gdzie dominowaly: Trachea atriplicis (subdominant zgrupowan parkowych) i Cosmia trapezina
(jeden z najmniej liczebnych gatunkéw w parkach Warszawy).

KOMIIJIEKCHI COBOK (LEPIDOPTERA, NOCTUIDAE) TOPOJJCKNX
ITAPKOB BAPIIABBI

PE3IOME

ViccnemoBanbl 4 mapka Bapmaper: Jlazenku Kopomesckue, mapx npu Kinan6ume-MeMopuane
Cosetckux BouHOB, Cacckuii cax m ITpaxckuit mapk. Koncratuposano B o6miem 40 BHIOB COBOK,
IIpHYEM KOMIUIEKCHI, BCTPEYAIOMMWECS B OTHCNBHBIX IapKax MMENM CXOJHOE KOIMYECTBO BHIOB
(17—25), HO OTJIMYAJIACH CBOEH YUCIEHHOCThIO (mokazarensb 3,5—7,9). CXOACTBO BHEOBOTO COC-
TaBa CPaBHHBAEMBIX KOMILIEKCOB COCTABIAIO OT 459 mo 70%. Koncratuposano 18 Bumos, mo-
CTOSHHBIX IS MAapkoB. Bo BCex mapkax momurupoBamu Autographa gamma (129 —24%) u Dis-
cestra trifolii (11%—15%). K MHOrOYMCNeHHBIM BHMAAM TPHHAAISKANM Takxke: Acromicta psi,
Trachea atriplicis, Mamestra suasa, Mythomna pallens w Catocala nupta. CXOACTBO CTPYKTYPbI
novuuupoBanus (mo Gopmyne Mopucutn) cocrasmano ot 0,7 mo 0,8.

KoncraT#poBansl pa3imdydsi B TPOCTPAHCTBEHHOM pa3MeIleHuu NapkoBoit daynst Noctuidae.
B Gonpmux napkax (JIesemxm, Memopuan CoBercknx BOmHOB, [Ipaxckuit mapx) dayma Opima
pa3MellleHa HEPABHOMEPHO, a YHCICHHOCTH KOMILIEKCOB W KOJMYECTBO BHIOB CHIKAIHWCH B Ha-
TIPABIICHHH OT CEPEIMHBI MApKa K €r0 OKpPamHaM, TO-€CTh [0 MEPE POCTa BJIMAHUA ypOAHU3ALMOH-
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HBIX (hakTOpoB. B HEGOMBIIOM Hapke, CHIIBHO 3arps3HEHHOM HA BeeM mpoctpancTse (Cax Cacckmif)
(ayna 6pi1a pasmemeHna paBHOMEPHO (YHCICHHOCTH M KOJIMYECTBO BHIOB ObLIM CXOHHBI BO BCEX
WICCIICIOBAHHBIX IyHKTaX.

Komnnexcst Noctuidae, BCTpedarompecss B Napkax BapiuaBel OTIMYAIMCH 10 KOJHYECTBY
BHJIOB, YUCIICHHOCTH ¥ CTPYKTYPe JOMHUHUPOBAHHS OT KOMIIJISKCOB M3 mpuropomHoro (BsutoneH-
xa-/IBopcka) u npupozaunoro (ITyma SxToposcka) neca Tuma rpyaa. KommuecTBo BHAOB B mapkax
65110 Ha 409, HEWKE, YeM B YIOMSIHYTHIX KOHTPOJIBHBIX GuoTonax. Buasl JOMUHHpYOMIKE B Hap-
KOBO#t 3eneun, Autographa gamma n Discestra trifolii, 66114 OYeHb MAJIOYHCIEHBI B IIPUTOPOIHOM
M IpHPOJHOM GuoTone, rae nomunuposanu Trachea atriplicis (CyOZOMMHAHT NMAPKOBBIX KOMIIJIEK-
coB) u Cosmia trapezina (onuH w3 HambOJlee MAJIOYMCIIEHHBIX BUIOB B Iapkax Bapmiasbr).



