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Abstract
Kura, E. 2007. Caterpillars of the crown fauna in stands of substitute tree species. Folia oecol., 34:
30-41.

We studied the crown fauna of caterpillars in the air-polluted area of the Krusné hory Mts, in tree stands
consisting of substitute tree species Betula pendula Roth, Sorbus aucuparia L., Alnus alnobetula (Ehrh.),
Picea pungens Englm., Pinus sylvestris L., Larix decidua Mill., Acer campestre L., Pinus sylvestris L., Fa-
gus sylvatica L., Quercus robur L. and Q. rubra L. We used the method of shaking off the crown fauna of
caterpillars. In the course of two years, larvae of 137 Lepidoptera species were registered, namely 123 spe-
cies on broadleaved trees and 27 on conifers. Birch (63 species), alder (54) and mountain ash (38) showed
the richest crown fauna. The proportion of caterpillars in the crown of beech (24), larch (18) and oak (25)
was, however, poorer in species. Paraswammerdamia albicapitella (Scharf.) was found only on mountain
ash, Aleimma loeflingianum (L.) on red oak and Ypsolopha ustella (Cl.) on sessile oak. The occurrence of
caterpillars on Picea pungens is surprising because it represents a very unattractive species for phytophages
and information is missing on its fauna from the area of the CR. Soerensen’s index of faunistic similarity
was highest between birch and alder (51.3%) and the same level of similarity was noted between birch and
mountain ash (31.7%) and beech (32.2%) and oak (26%).
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Introduction

Waste zones, 30 thousand ha in area, in the eastern part
of the Krusné hory Mts and in the Dé¢in Upland sub-
jected to strong air pollution resulted from clear cuts
performed at the first 80s of the last century. The cuts
were forced by the dieback of spruce stands after a frost
shock (1978/1979). Recently, the clear-cut areas have
been reforested (Kura, 2006). In the eastern Krusné
hory Mts, there have been established extensive stands
of alternative tree species with dominant Picea pungens
Englm. (16%), Larix decidua Mill. (8.4%) and Betula
sp. particularly B. pendula Roth (18.3 %) (KuLa, 2006).
The changed species spectrum is characteristic also for
the area of Snéznik (the Décin Upland) where, eg to
the radius of 1,000 m around a light trap (Kura and
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MacHova, 2006), occurred the following species: Be-
tula sp. (43.6%), L. decidua (18.4%), Picea abies (L.)
Karst. (0.3%), Sorbus aucuparia L. (6.5%), P. pungens
(7.5%), Fagus sylvatica L. (7.5%), Pinus mugo Turra
(1.1%), Quercus robur L. (0.8%), Pinus sylvestris L.
(6%), Alnus alnobetula (Ehrh.) (2.3%) (forest manage-
ment plan for the Forest District Snéznik in effect from
1/1/1995 to 31/12/2004, LHC (Forest Management
Unit) Snéznik) (Kura, 20006).

Free-living and mining caterpillars are one of
the most important components causing defoliation
of birch in the eastern part of the Krusné¢ hory Mts
and the Décin Upland (Kuta et al. 1999; Kura, 2005,
2006). Since 1980, in some species, eg Operophte-
ra brumata (L.), O. fagata (Schartf.), Eriocrania sp.,
there were recorded gradations associated with heavy



feeding or even complete defoliation (BapaLix, 1988;
Kura 1988, 2000; Lemme, 2001). In the crown fau-
na of birch in the air-polluted area of Snéznik, Kura
(in print) mentions 145 species of moth caterpillars.
The fauna of moths determined around light traps was
characterized by Kura (1997a, 1997b, 1999), Kura
et al. (2005a, 2005b, 2006, 2007), Kura and KrALi-
CEK (1995) in the area of Snéznik. Data on the crown
fauna concerning moth caterpillars of the other tree
species mentioned above are not available for the area
under study. Only LEmMME (2001) used the gradation
period (1991-1995) of moths (O. fagata, O. brumata)
on mountain ash to study them in detail. Generally
known data on the crown fauna of moths give Patoc-
kA and Capek (1971).

Material and methods

The collection of material was carried out using the
method of shaking off caterpillars onto a 2 x 2 m sheet
at 14-day intervals throughout the growing season
(1/4-15/10/2005 and 20/4-15/10/2006). A check sam-
ple consisted of caterpillars shaken off from 5 trees in
the stand in each of the check terms. In the following
6 weeks, the same trees were avoided to shake off re-
peatedly. The material was preserved in 75% ethanol.
Main tree species aged 5—10 years in the area of Snéz-
nik (B. pendula 6 stands in 2005 + 6 stands in 2006, F.
sylvatica 3 + 3, A. alnobetula 4 + 6, Q. robur 1 + 1, Q.
rubra 1 + 1, S. aucuparia 6 + 5, P. pungens 2 + 2, P.
sylvestris 2 + 2, L. decidua 3 + 3, P. abies 2 + 2, Acer
campestre L. 1 + 1) were included into the study. We
highly appreciate Assoc Prof Dr J. Patocka, Institute
of Forest Ecology, Slovak Academy of Sciences, Zvo-
len for determination of the caterpillars.

Results and discussion

In the course of two years, 1,402 caterpillars of 137
species of moths were obtained. Particular species
were found occurring at normal density. In broadlea-
ved, the crown fauna of birch (63 species), alder (54)
and mountain ash (38) was richest from the aspect of
fauna. The proportion of caterpillars in the crown of
beech (24), larch (18) and oak (25) was species-poorer.
A very poor community of caterpillars was related to
the remaining species (pine, maple, Norway spruce,
blue spruce). In crowns of broadleaved and conife-
rous trees, 123 and 27 species were found, respective-
ly, with 13 species being common to the both groups
(Table 1).

Cabera pusaria (L.) (21.5%) was the most signi-
ficant species, which attacked both birch and alder rea-
ching the highest value (34.8%) in the last-mentioned

tree species. Caterpillars in crowns of birch trees feed
from the beginning of June to the end of October, in
the early spring aspect only sporadically. Decisive is
late summer aspect when caterpillars create the domi-
nant component of crown fauna, and their occurrence
till the end of the growing season is not rare. In case of
existence of two generations, the 1 generation (May—
June) and the 2™ generation (July—September) occur
in crowns (EBERT et al., 2003). Population dynamics in
the crown fauna of birch indicated repeated two-year
culmination. Considerable number of trapped adults,
egin 1992, 1995-1997, 2002-2003 (Fig. 1) coincides
with culmination levels of the caterpillar population in
birch crowns in 1987-1988, 1991-1992, 1995-1998,
2002 (Fig. 2). The month occurs in broadleaved forests,
parks and gardens on poplar, willow, birch and alder,
but also on hornbeam and bird cherry (LADENBURGER,
1989). In Scandinavia, it is mentioned particularly on
birch (NorDsTROM et al., 1941). Although damage to
forests by the species is not known, it is possible to con-
sider this indifferent species as a pest in air-polluted
areas with high proportion of stands of substitute tree
species. In the fauna of moths of the area of Snéznik,
it ranks among the most frequent species (Kura et al.,
2005b) with respect to the number of individuals caught
in light traps as well as position in the crown fauna of
birch. O. fagata attacked at the same time and with the
same intensity birch (13.2%) and beech (10.5%), and
it also occurred on mountain ash and alder. The au-
tumn species (October—November, max mid-October)
occurs before O. brumata (BERGMANN, 1955). Fema-
les lay eggs either individually or in groups consisting
from 200 to 300 eggs (VorBRODT, 1914).

Caterpillars hatched at the turn of April/May
(Snéznik). In the birch stands under investigation, cul-
mination started in the second half of May (18 to 28
May). The highest population density (1992, 1994,
2001, 2003) was accompanied with local heavy fee-
ding (Kura et al., 2005b). Similarly as O. brumata, the
species has outbreaks, which take 3-5 years (Fig. 2).
It manifests itself by heavier damage to beech, but no
by heavy defoliation as in case of pale tussock moth
(BERGMANN, 1955). Gradations of O. brumata and O.
fagata occurred on S. aucuparia in German Seiffen (the
Krusné hory Mts, 1981-1983, 1992-1993) and in fol-
lowing years (1994-1997), an increase in the population
represented from 18 to 55% (LemmE, 2001). In birch
stands (1986-2004), O. fagata was an eudominant spe-
cies demonstrating the cyclic type of gradations, while
O. brumata occurred sporadically (1.02%). Thus, O.
fagata attacking beech can rank among economically
important forest pests in the regeneration of stands in
the Krusné hory Mts.

Inall broadleaved species under investigation, we
confirmed occurrence of Agriopis aurantiaria (Hbn.),
which slightly preferred mountain ash (18.8%) (Table
1). Apterous females lay eggs (October—November)
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Fig. 1. Trapping Cabera pusaria (L.) in a light trap (Snéznik, 1989-2004)
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Fig. 2. Population dynamics of caterpillars of Cabera pusaria (L.), Operophtera fagata (Scharf.) in the crown fauna of birch
(Snéznik, 1986-2006)

on the wide spectrum of broadleaved woody plants (21
species) (beech, oak, birch, alder etc., in mountains also
larch). In mountain forests, gradations of the species
can occur (EBERT et al., 2003). Caterpillars, which are
relatively less numerous in the crown fauna of birch do
not show special changes in population dynamics.
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Biston betularius (L.) (Table 1), ranked among
species from the broad spectrum of nutrient tree spe-
cies. This polyphage characterized by industrial me-
lanism is abundantly represented in air-polluted areas
with stands of alternative species (KurLa and KRALi-
CEK, 1995). In spite of the high fecundity of females



(600-2,200) the occurrence of larvae in crowns of
young birch trees was not observed adequate. It can be
caused not only by preference for mature trees, which
was demonstrated by more imagoes caught in a trap
hanged in the tree crown (22 m) at 1.5 m above the
ground (KoppeL, 1997), but also by possible preference
for the species. Outbreaks occurring in birch and aspen
stands associated with complete defoliation are known,
eg from western Siberia (GNINENKO, 1974, 2002) and
China on Betula platyphylla (Suk.) (Sun-Fan et al.,
2000). In the air-polluted area of Snéznik, Biston betu-
larius has been keeping its normal density since long.

The Soerensen’s index of similarity was highest
between birch and alder (51.3%) and the same value
of similarity was found between birch and mountain
ash (31.7%) and beech (32.2%) and oak (26%). A si-
milar position showed the fauna of caterpillars on alder
and mountain ash (30.4%), alder and beech (28.9%).
Another decline in similarity becomes evident between
the fauna of caterpillars on mountain ash and beech
(25.8%).

The species Paraswammerdamia albicapitel-
la (Scharf.) (5.84%) occurred only on mountain ash,
Aleimma loeflingianum (L.) (24%) on red oak and ¥pso-
lopha ustella (Cl.) (24%) on sessile oak (Table 1). On
conifers, we noted only 27 species of caterpillars (73).
Larch with 18 species markedly dominated while max
6 species occurred on other conifers and most of them
represented individually trapped caterpillars. As for
the species commonly occurring on both conifers and
broadleaves (13), 9 species were confirmed on larch
(Table 1).

Caterpillars of Eupithecia lariciata (Freyer) sho-
wed decisive position on larch. On the basis of the
total trapping of imagoes by a light trap we suppose
the higher proportion of caterpillars to be probably in
crowns of older larch trees.

In pine, we confirmed only the occurrence of two
“disaster” pests, namely Bupalus piniarius L. and Pa-
nolis flammea (Den. & Schiff.), which were rather rare
in the studied area as indicated by the low number of
insects caught in light traps in 1990-2004, while B.
piniarius stagnated and P. flammea slightly increased
their proportions. The occurrence of caterpillars on
blue spruce — a highly unattractive species for phy-
tophagous insects is surprising. Information from the
CR concerning the problems is missing. Peribatodes
secundarius (Den. & Schiff.) occurred rarely in 1999—
2004 (2—4) with exception of 2003 (75). Thera varia-
ta (Den. & Schiff.) occurred in a light trap after 2000
and culminated in 2003. Generally, however, it ranks
among less numerous members. Pungeleria capreola-
ria (Den. & Schiff.), which is mentioned from Saxony,
was not caught in a light trap on Snéznik. Thus, the
occurrence of caterpillars on blue spruce is a new find
in this area. Using the method of shaking off and pho-

toeclectors, Kurran et al. (2007) noted 16 caterpillar
species on blue spruce, above all Batrachedra pinico-
lella (Zell.), Epinotia nanana (Tt.), Pseudohermenias
abietana (Fabr.), P. secundarius, Hylaea fasciaria (L.),
which ranked among rather rarely occurring species in
the studied area Snéznik (Kura et al., 2005b, 2005c).

Conclusions

In the crown fauna of caterpillars in stands of alterna-
tive tree species, we trapped 137 Lepidoptera species
(123 on broadleaves and 27 on conifers). Most signifi-
cant were C. pusaria, O. fagata, A. aurantiaria. As for
the conifers, E. lariciata was significant on larch. Pests
causing disasters to conifers (B. piniarius, P. flammea)
are at present of only secondary importance there. The
highest degree of similarity was determined between
the fauna of caterpillars on birch and alder. Relatively
wide species spectrum of caterpillars occurred on larch.
P. capreolaria, found on blue spruce, is a new species
in the area of the Dé¢in Upland.
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Housenky korunové fauny porostii nahradnich dievin
Souhrn

V imisnim uzemi Krusnych hor byla sledovana metodou sklepavani korunova fauna housenek v porostech nahrad-
nich dievin Betula pendula Roth, Sorbus aucuparia L., Alnus alnobetula (Ehrh.), Picea pungens Englm., Pinus
sylvestris L., Larix decidua Mill., Acer campestre L., Pinus sylvestris L., Fagus sylvatica L., Quercus robur L.,
0. rubra L.

V prubéhu dvou let bylo zachyceno 137 druht housenek motyld, 123 druhti na listnacich, 27 na jehli¢nanech.
Nejbohatsi korunovou faunou se vyznacuje biiza (63 druhi), olSe (54 druhi) a jetab (38 druht). Druhové chudsi
se jevi zastoupeni housenek v koruné buku (24), modtinu (18) a dubi (25). Vyskyt druhu Paraswammerdamia
albicapitella (Scharf.) byl pouze na jefabu a druh Aleimma loeflingianum (L.) na dubu erveném, Ypsolopha ustel-
la (Cl.) na dubu zimnim. Piekvapivy je vyskyt housenek na smrku pichlavém, ktery pfedstavuje dfevinu vysoce
neatraktivni pro fytofagni zastupce a z uzemi CR informace o jeho fauné chybi.

Soerensentiv index faunistické podobnosti byl nejvyssi mezi biizou a 01si (51,3 %) a shodnou vysi podobnosti
jsme zaznamenali mezi bfizou a jefabem (31,7 %) i bukem (32,2 %) a duby (26 %).
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