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Abstract
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Flea-beetle Crepidodera aurata (Marsh.) is a forestry-important species of the family Alticidae. Its
occurrence, bionomics and harmfulness were studied at Forest District Bilovice nad Svitavou
(Training Forest Enterprise Masaryk Forest K¥tiny near Brno) in the period 2007 to 2010. Salix caprea
L. was the main host and Populus tremula L. an additional host. Last year’s beetles occurred on woody
species from the beginning of May to mid-October (most abundantly in June). In the laboratory, they
lived 2 to 2.5 months and damaged on average 19.1 cm? leaves S. caprea. Females laid on average 246.5
eggs, namely in 15.4 clutches at 16 eggs. Beetles of the new generation mostly overwintered (70%) in
pupal chambers. About 30% this year’s beetles left pupal chambers. These occurred on trees from the
second decade of July to the beginning of November (most abundantly in September). The smaller
part of them ran over from S. caprea to newly grown young P tremula in September and October. Males
damaged on average 6.1 (females 7.0) cm? leaves of P tremula during 3 to 4-week feeding. Beetles do not
mate before hibernation and eggs develop in ovaries of females only after wintering. The development
is obligatorily univoltine. With respect to the low consumption of food it is not usually necessary to
control the pest. !

Alticidae, Crepidodera aurata, hibernation, occurrence, host species, fertility, food consumption,
harmfulness
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Willow flea beetle [Crepidodera /= Chalcoides/
aurata (Marsh.)] belongs to the most abundant
representatives  of  the  species-rich  and
development-interesting family of Alticidae in
Europe. The centre of occurrence of the family is
in tropics and subtropics where about 6000 species
occur (Mohr, 1960). In the fauna of the CR, 187
species is noted (Strejéek, 1993). Most of them are
oligophagous. Beetles live freely and skeletonize
or perforate leaves of herbs (rarely woody species).
Larvac arec rhizophagous, phytoparasitic or
phylophagous. Due to often hidden preimaginal
development in the earth or in various plant organs,

their biology and damage are mostly nearly not
known. They do mainly damage to agriculture
and horticulture. In forestry, they are less harmful,
namely mainly some species of genera Crepidodera
Chevr. and Altica Geoffr.

Flea beetle C. aurata is the most important species
of the genus in forestry. In Europe, genus Crepidodera
includes eight species. All species are arboricolous.
Beetles are phylophagous and larvae rhizophagous.
Aswellasthe majority of other species of flea beetles,
it has thickened femurs of rear legs and excellent
skipping abilities. The ability to skip is given by the
occurrence of a “spring organ”. By this specialized

1 The paper was prepared at the Faculty of Forestry and Wood Technology, Mendel University in Brno within the MSM
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sklerotized particle inside the distal part of rear leg
femurs Alticidae differ from Chrysomelidae. They
are characterized by a minute mostly lustrous body
and relatively long filamentary antennae (slightly
extensible at ends), which are converged at their
base (connected to forehead). For C. aurata and
some other species of the genus Crepidodera, metal-
brilliant and variable colouring is characteristic.
Splendid colouring of flea beetles signalizes that it
refers to insect, which is considerably thermophilic
and light-demanding.

In recent decades, high abundance of C. aurata
was noted at many places in the CR. This species
together with C. aurea (Geoffr.) occurred abundantly
in the vicinity of the city of Brno at Forest District
Bilovice nad Svitavou (TFE Masaryk Forest in
Kftiny). A separate paper has been the result of field
and laboratory studies concerning the occurrence,
bionomics and harmfulness of C. aurea on Populus
tremula L. and Salix caprea L. (Urban, 2011). Findings
were also obtained on C. aurata, which occurred in
the examined area mainly on S. caprea.

Distribution

Willow flea beetle (C. aurata) is a widely
distributed eurytopic species. It occurs in the best
part of Palacarctic zoogeographic region and mainly
in its most extensive Euro-Siberian subregion.
Therefore, e.g. Maican & Serafim (2001, 2004),
Rozner (2003) and Rozner & Rozner (2008) consider
the species as a Palacarctic species and D’alessandro
& Biondi (2008) a Euro-Asian species. The centre of
occurrence of the flea beetle is in Europe (Reitter,
1912; Schaufuss, 1916; Scheerpelz & Winkler,
1930; Heikertinger, 1954; Mohr, 1966; Maisner,
1974 etc.). Its natural range includes also the large
part of a Mediterranean subregion including the
northern most areas of Africa. In the north of
Europe, the species is not abundant. In Denmark,
Sweden and Finland, it is considered to be rare
(Hellén et al, 1939). According to Heikertinger
(1948), in Scandinavia it occurs only in the south
and only in Finland and Karelia, it occurs north. In
addition to Europe, the author notes its occurrence
also in Caucasus, Asia Minor, Siberia and China.
In principle, Schimitschek (1944) notes the same
distribution. General occurrence is concisely
characterized by Bukejs (2009). According to him,
the natural occurrence of the species was noted in
Europe, northern Africa (Morocco), Caucasus, Asia
Minor, Tran, Kazakhstan, Siberia, Mongolia, China
and Korea. Aslan et al. (1999) and Gruev (2004, 2006)
mention the species beside Europe including the
European and Asian part of Turkey also in Morocco
and Asia (except Japan).

Gruev (2005) mentions the concrete occurrence
of C.aurata in Balkan countries (i.e. in Italy, Slovenia,
Croatia, Monte Negro, Bosnia and Herzegovina,
Macedonia, Albania, Greece, Bulgaria, Rumania
and the European part of Turkey). On the area of
the former Soviet Union, in addition to Russia the
species was found in Latvia, Lithuania, Estonia,

Byelorussia, the Ukraine, Georgia, Armenia,
Azerbaijan and Kazakhstan (Nadein, 2010).

The flea beetle C. aurata is considerably tolerant
to the external ecological environment. It occurs at
various biotopes from lowlands up to mountains.
It colonizes fast both unstable close-to-nature
sites (e.g. river alluvia) and sites of anthropogenic
origin (clear-cut areas, ruderal areas, former
agrocoenoses etc.) (Janug, 2004). It is abundant e.g.
in the inundation zone of the Danube (Murénsky,
1999; Bail, 2007). In Turkey, it rises up to an altitude
of 2100m (Aslan et al., 1999), in the historical area of
Macedonia up to 1500 m (Rozner & Rozner, 2008).

Generally, it is possible to state that C. aurata shows
a little larger range of occurrence as compared to
C. aurea. C. aurea has not been noted in Sweden,
Finland, and northern Africa and in a number of
Balkan and Asian countries yet (e.g. Monte Negro,
Albania, Macedonia, Azerbaijan, Mongolia, Korea
etc.).

On the area of the former Czechoslovakia,
C. aurata ranks among generally very abundant
species (Fleischer, 1927-1931; Roubal, 1937-1941;
Javorek, 1947 etc.). It is abundant, e.g. in floodplain
forests in Central Moravia in the Odra river area
(Poodfi) (Novotny et al., 2006). In the High Tatras, it
rises up to an altitude of 900 m (Roubal, 1937-1941).
With respect to its mostly mesophilous character it
prefers moist valley biotopes around rivers, lakes,
reservoirs to steppe biotopes.

Host plants

Flea beetle C. aurata is an oligophagous species
living on numerous woody species from the
family Salicaceae (Kuhnt, 1913; Schaufuss, 1916;
Schimitschek, 1944; Heikertinger, 1948; Pfeffer
et al., 1954; Vig, 1997; Rozner, 2003; Rozner &
Rozner, 2008; Bukejs, 2009 etc.). According to
Roubal (1937-1941), it colonizes mainly wild-
growing and cultivated narrow-leaved species of
the genus Salix (growing often even rather far from
water) and rarely the genus Populus. Reitter (1912)
mentions its very abundant occurrence on narrow-
leaved Salix spp. and rare occurrence on Populus
spp. along watercourses, nearby roads, in forests
etc. Also according to Heikertinger (1954), main
hosts of C. aurata are species from the genus Salix,
less frequently Populus. Topp et al. (2002) mention
the concrete spectrum of host species. According
to these authors, the species occurs on Salix alba L.,
S.caprea L., S. fragilis L., S. purpurea L., S. pentandra L.,
S.triandra L. and Populus spp.

Numerous literary data show evidence of the
marked trophic affinity of C. aurata to willows. For
example, Medvedev & Sapiro (1965) note that in
the European part of the former USSR, the flea
beetle occurs on willows, sometimes namely even
on a mass scale. In Bulgaria (Netolitzky, 1912;
Warchalowski, 1974), it ranks among abundant to
very abundant species on willows. In British Isles,
it commonly occurs on Salix spp. and occasionally
on other species where willows grow (Hubble,
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2010). In Spain, it is considered as one of the most
abundant phytophagous insect species on willows
(Petitpierre, 1999). According to Vasiljev et al.
(1974), beetles damage leaves of willows, namely
S. aurita L., S. cinerea L., S. caprea L., S. purpurea L.,
S. viminalis and S. fragilis L. Throughout the CR,
C. aurata is very abundant mainly on narrow-leaved
Salix spp. along watercourses and reservoirs and
very often also in secondary ruderal communities
on S. caprea L. (Janug, 2004). In central and southern
Europe, it ranks mostly among dominant species of
Coleoptera in willow plantations, i.e. in planted and
intensively cultivated stands of willows intended for
the production of willow assortments for basketry
(wicker-work) or energy purposes. The trophic
preference of species of the genus Salix spp. reflected
in the species name of C. aurata in many national
languages, e.g. in Czech (dfepéik vrbovy), English
(willow flea beetle), German (goldhalsiger Weiden-
Flohkifer), Polish (ztatka toz6wka), Hungarian (¢kes
fizbolha), Spain (pulguilla de la mimbrera) etc.

Ttis known that the behaviour of insect herbivores
changes depending on the quality and availability
of food substrate. Not otherwise it is at C. aurata,
which is particularly recently mentioned also as
a pest on Populus spp. (Timéenko & Treml, 1963;
Mrkva, 1963; Maisner, 1974; Vasiljev et al, 1975;
Georgiev, 2000 etc.). According to this host species,
it is indicated in Russian as “zolotistaja topolevaja
bljuska”. In Germany, C. aurata was rarely found on
Alnus glutinosa (L.) Gaertn. and A. incana (L.) Moench
(Gharadjedaghi, 1977) and in England even on
Humulus lupulus L. (Southey in Heikertinger, 1954).

Development and harmfulness

Flea beetle C. aurata is one of the most abundant
dendrophagous insects on species of the family
Salicaceae in the bulk of the Palaearctic region.
Numberless publications devoted to its occurrence,
host species or harmfulness mention the species.
Considering the hidden development of larvae on
roots of trees, its biology and population dynamics
are, however, known only minimally. Until the 70s
of the 20" century, it was declared that larvae of C.
aurata and of other species of the genus Crepidodera
live freely on woody species and skeletonize their
leaves. Various methods of beetle and reputedly also
larvae control were proposed.

At flea betle C. aurata, beetles overwinter
(Reitter, 1912; Heikertinger, 1948; Maisner, 1974;
Steinhausen, 2005 etc.). According to Reitter (1912),
beetles occur on trees from spring to autumn,
according to Heikertinger (1948), Mohr (1966)
and Petitpierre (1999) from May to October and
according to Kinelski & Szujecki (1972) from May
to August (culmination at the beginning of June),
according to Maisner (1974) from the beginning of
May to the end of September and according to Urban
(1981) from the beginning of May to the beginning
of November. Numerous faunistic data are noted by
Bukejs (2009) from Latvia. According to the author,
the species occurs from 12 April to 6 September,

most abundantly at the beginning of June. In
mountain locations of Turkey (altitudes 1300 to
2200 m), it was found from 21 May to 31 August
(mostly about 25 June) (Aslan et al., 1999), i.e. about
three weeks later than in Latvia. In the lowland
region of Hungary, Steinhausen (1998) found the
species from mid-April to the end of September
and Rozner (2003) from 20 April to 5 October. From
northern Hungary it is mentioned from 18 May to
11 October (Vig, 1997), from central Hungary from
mid-April to the end of September (Steinhausen,
1998) and from northern Rumania from 14 June to
21 August (Maican & Serafim, 2001, 2004).

A paper of Steinhausen (2005) is evidently
sporadic. It deals with the occurrence and generation
conditions of Central-European species of the
family Alticidae. The author ranks C. aurata among
the first developmental type (in total five types). At
this most common developmental type, beetles
overwinter and lay eggs in early spring. Larvae
develop during summer. Grown up larvae pupate
in the second half of summer and subsequently,
beetles of a new generation hatch from the pupae.
The first numerical maximum (belonging to last
year’s beetles) occurs in the last decade of June.
The second numerical maximum (belonging to
this year’s beetles) occurs in the first decade of
September. According to these two numerical
maxima, Steinhausen (2005) mistakenly supposes
that the developmental cycle of C. aurata and other
three abundant or very abundant Central-European
species of the genus Crepidoderais bivoltine.

Studies on the kinematics of jumps of C. aurata
and some other beetles from the family Alticidae
(Brackenburg & Wang, 1995; Schmitt, 2004) are
of interest. An ability to skip and akinesis are in
principle a specific defensive behaviour, which
is very important (together with good flying
capabilities) for the successful colonization of
suitable host species on various sites.

The flea beetle C. aurata is highly vagile
expansive pest with marked trends to frequent
gradations. It finds optimum living conditions
in willow plantations where large amounts of
trophicly attractive plant material is accumulated
on a relatively small area owing to short rotation
(usually one-year), additional fertilization and soil
preparation. Therefore, some researchers consider
the species to be a pest of osier plantations (Javorek,
1947; Wagner & Ortmann, 1959; Kadtubowski &
Czalej, 1962; Kinelski & Szujecki, 1972; Maisner,
1974; Urban, 1981, 1982, 1983, 1993; Czerniakowski,
2002; Sadej et al., 2006; Walerys & Sadej, 2008 etc.).
Occasionally, it can damage also windbreaks, poplar
nurseries (Maisner, 1974), park plantings of willows
and poplars (Vasiljev et al., 1975), willow plantations
in arboreta (Urban, 1981) etc. However, damage
caused by C. aurata does not exceed “threshold of
economic harmfulness” and, therefore, it is not
usually necessary to control it. In many publications
on insect pests of forest trees the species is not even
mentioned at all (Pfeffer et al., 1961; Brauns, 1964;
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Schwerdfeger, 1970; Schnaider, 1972; Kochler &
Schnaider, 1972; Forst et al., 1985; Svestka et al., 1996
etc.).

MATERIALAND METHODS

The main examination was carried out at
Forest District Bilovice n. Svitavou (TFE Masaryk
Forest in Kitiny) in 2010. The studied locality
was situated at “Hadecké planinka”, stand 374 E.
The locality altitude reaches there 400m, mean
annual temperature 7.7 °C (in April to September
14.1 °C), mean annual precipitation 620mm (in
April to September 399mm) and mean growing
season 160 days. The stand consisted mainly of
self-seeded broadleaved species of the 1 and 2nd
age classes. In a species-rich composition S. caprea
was dominant. Other examinations were carried
out in stands 380 A, 380 B, 381 B and 373 D at 3 to
15-year P. tremula. The first three stands are situated
in the vicinity of stand 374 E. The fourth stand
occurs on a nearby southern slope at an altitude of
about 340m. Together with C. aurata the occurrence
of C. aurea was simultaneously monitored. The
occurrence, development and harmfulness of
C.aurea are described in a separate paper.

Field inspections were carried out mostly in week
intervals, namely from the beginning of May to mid-
November. In total, 28 checks were carried out. The
method of sweeping was used to monitor the beetle
occurrence. In crowns of S. caprea and P tremula,
100 unilateral sweepings were carried out in each
check terms between 11:00 and 13:00. In addition
to these systematic samplings, beetles were also
caught for the purpose of subsequent examinations
using simple collection or by particular sweepings.
Through direct observation, the behaviour of
beetles was determined in the course of their
occurrence on woody species. Where necessary,
samples of leaves of host species were taken from
damaged trees for the microscopic examination of
damage or quantification of the leaf area damage.

At caught beetles, their size, sex, and the number
of eggs in ovaries of females were determined in
the laboratory. At not-laid eggs, their dimensions
were measured microscopically, namely length
and width. Individually caught beetles were placed
into individual or collective laboratory rearings on
S. caprea or P tremula. The main objective of these
rearings was to determine the total area of damaged
leaves and the total number of laid eggs. Findings
were obtained on defecation, i.e. the number,
dimensions and volume of produced frass pellets.
On the basis of the mean volume of frass pellets
from 1 cm? damaged leaf area the effectiveness was
compared of using the food substrate, i.e. leaves of S.
caprea and P tremula.

To rear flea beetles, glass Drigalski plates of
a diameter 10 (or 20) cm and height 5 (or 10) cm
proved good. In smaller rearing vessels, freshly
sampled leaves were used as food. To limit
precocious wilting, leave petioles were wrapped by

slightly moistened cotton wool. Into bigger rearing
vessels, 10 to 15cm long subterminal sections of
foliaged shoots of host species were placed. Bases
of these sections were placed into small vessels with
water and throats of the vessels were then sealed by
cotton wool. Checks (including food exchange for
freshly taken food) were usually carried out in week
intervals.

Considerable effort was made to study the
embryonic and postembryonic development of C.
aurata. Freshly laid eggs or larvae of the 1# instar were
placed on fresh roots of host species. To maintain
the vitality of roots the bottom of dark plates was
covered by moist garden earth. For rearing, also
young goat willows and aspens grown in flower-pots
were used. Species in flower-pots were placed into
lockable bags of light monofilament fabrics or into
glass cylinders (diameter and height 50 cm) covered
with fabrics from above. In this closed space, beetles
ingested, copulated and females laid eggs into the
earth. Unfortunately, rearings of larvaec were not
successful.

RESULTS AND DISCUSSION

Host species

At the majority of species of the family Alticidae,
marked trends appear towards oligophagy to
monophagy. Through relatively narrow food
specialization Alticidae considerably differ from
Chrysomelidae (Pernersdofer, 1941). Flea beetle
C. aurata is a typical oligophagous species on
representatives of the family Salicaceae. The species
spectrum of host species is, however, very wide.
Present findings show, that the beetle has high
trophic affinity to many shrubby and arborescent
species of willows and to some species of poplars.
On the other hand, our second most common
arboricolous flea beetle C. aurea damages mainly
poplars and less often willows. Compared to C. aurea,
the specious spectrum of hosts of C. aurata is wider.

Food preferences of C. aurata were studied in detail
in 1969 to 1976 in six osier plantations in Moravia
and in 1976 also in a willow plantation of the Mendel
University Arboretum in Brno (Urban, 1981). In
addition to the main species S. viminalis L. grown in
osier plantations there were several other willow
species (or hybrids). Its hybrids S. x smithiana Willd.
(= S. viminalis x S. caprea), S. x rubra Huds. (= S. viminalis
x S. purpurea) and S. x mollissima Elvert (= S. viminalis
x S. triandra) occurred as interspersed individuals.
Species (or hybrids) of willows (ordered according
to the decreasing intensity of damage by the flea
beetle) created following succession: S. viminalis L.
(including hybrids), S. purpurea L., S. amygdalina L.,
S. fragilis L., S. triandra L. ssp. concolor, S. x rubens
Schrank (= S. alba L. x S. fragilis.) and S. x basfordiana
Schl. (= S. alba v. vitellina x S. fragilis). In the willow
plantation of the University Arboretum about
350 willow species and hybrids were cultivated.
Also there, beetles of C. aurata damaged willows
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differently and nearly no of the species was quite
resistant. S. daphnoides Vill., S. hastata L., S. acutifolia
Willd. x S. daphnoides Vill., S. viminalis L., S. acutifolia
Willd. and S. foetida Schl. x S. nigricans Sm. were
damaged most. For example, S. x basfordiana Schl.,
S. alba L. v. vitellina . pendula, S. alba L., S. aurita L. x
S. cinerea L., S. dasyclados Winn., S. cv. Americana,
S. caspica Pall. and S. purpurea L. {. pyramidalis ranked
among the least damaged. Out of 41 in detail-
evaluated species and hybrids of willows, C. aurata
did not damage only S. gilgiana Seem. (Urban, 1981).
Salix caprea L. belongs to the most favourite host
species of C. aurata. In 2010, this species was the
main host of this flea beetle at all five examined
localities at Forest District Bilovice nad Svitavou.
On the other hand, C. aurea, which is common to
harmful on P tremula, occurred on S. caprea less
abundantly. At all inspections, 1950 (98.2%) imagoes
C. aurata and only 36 (1.8%) imagoes C. aurea were
found on S. caprea during the growing season 2010.
On P tremula, 261 (4.1%) imagoes C. aurata and 6 161
(95.9%) imagoes C. aurea were found. The proportion
of C. aurata beetles on P. tremula gradually increased
from 03 to 17.7% during May to October. This
increase in the abundance of C. aurata on P. tremula
occurred evidently in consequence of immigration
of beetles of a new generation from S. caprea. At the
end of the growing season, leaves on rather grown
up shrubs of S. caprea were very tough and hardly
trophicly utilizable for rather subtile beetles of C.
aurata. Therefore, many C. aurata beetles probably
flew over on young intensely growing self-seeding
aspens at the end of August and mainly September.
According to our findings, P tremula is only an
additional (secondary) host species for C. aurata.
Massively reproducing and intensively growing
aspens created even at the end of the growing
season large, fine and sappy leaves, which were
more suitable for the nutrition of young beetles of
C. aurata than leaves of full-grown shrubby S. caprea.

Wintering the beetles

Leaf beetle C. aurata (and evidently also other
representatives of the genus Crepidodera) overwinters
in the stage of imagoes. There are only very little
notes on actual wintering grounds in available
literature. According to Roubal (1937-1941), beetles
survive winter nearby willows in leaf litter and in
slots of bark of stems and branches. They can also
winter in holes in the earth, sand and (reputedly)
abundantly also in nests of common mole (Tulpa
europaea L.). At examined localities at Forest District
Bilovice n. Svitavou in 2010, young beetles wintered
mostly (about 70%) in the place of their hatching,
i.e. in earth pupal chambers. The smaller part of
the C. aurata population (about 30%) left their pupal
chambers and wintered at other places, namely
probably mainly in the earth. At C. aurea, about 85%
beetles wintered there in pupal chambers and about
15% beetles wintered at other hidden places.

The proportion of beetles wintering in pupal
chambers and at other protected places depends

mainly on climate and on the actual course of
weather. E.g.,, in 1969 at Skalitka near Hranice
na Moravé (former district of Pferov) about 20%
beetles left their pupal chambers while in 1972,
all beetles wintered in pupal chambers there. In
climatically substantially warmer Arboretum of
Mendel University in Brno, young beetles left places
of their development before hibernation and during
August to October, they carried out maturation
feeding on host species. Similar phenology showed
C.aurata also in a south-Moravian osier plantation in
PouzdfFany (former district of Bfeclav) (Urban, 1981).
Steinhausen (2005) mentions implicitly wintering
the whole population of Crepidodera beetles out
of pupal chambers. According to Lopatin (1960),
beetles of the genus Crepidodera are markedly
mesophilous and prefer places with higher moisture
to dry steppe localities. However, long-term floods
make successive wintering in the earth impossible
and, thus, the abundance of insect herbivores is
generally decreased in flooded areas and their
species composition is simplified.

The occurrence of last year’s beetles on woody
species

Bectles C. aurata leave wintering grounds in the
period of flushing host species. The beginning and
course of leaving wintering places depend mainly
on temperature and precipitation. In climatic
conditions of Central Europe, beetles begin to occur
on woody species usually at the beginning of May,
under favourable conditions often already at the end
of April. For example, at Skalitka near Hranice in
Moravia in 1969, last years year’s beetles occurred in
the open from the end of April to the beginning of
July and sporadically until the beginning of August
(most abundantly at the end of May and at the
beginning of June). In 1972, beetles occurred from
the beginning of May to the beginning of August
and sporadically until the beginning of November
(most abundantly in mid-June) (Urban, 1981). In
Ricmanice (former district of Brno-country) in 1999,
beetles were very abundantly found already 25
April. According to Kinelski & Szujecki (1972), the
numerical occurrence of beetles on woody species
culminates at the beginning of June, according to
Walerys & Sadej (2008) already in the third decade
of May.

At Forest District Bilovice n. Svitavou in 2010,
last year’s beetles C. aurata occurred on woody
species from the beginning of May until 20 October
(Tab. I). The number of beetles on woody species
fast increased during May and reached maximum
in June. From July, the number of caught last year’s
beetles irregularly decreased until October. Similar
occurrence was determined at a relative species
C. aurea on P. tremula in 2010. According to Tab. I, it
is evident that in May and June, males were much
more abundant than females (sex ratio 1.5 to 1.6:1).
The numerical predominance of males over females
is probably related to the frequent departure of
females into the earth for laying eggs. In July and
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I: The number of last year’s and this year’s beetles of Crepidodera aurata caught on S. caprea in stand 3 74E. Bilovice n. Svitavou, 2010.

Number of last year’s beetles Sex ratio Number of this year’s beetles Sex ratio
Date
338722 Total (33:29) 33/2% Total (33:29)
6.5. 24/16 40 - -
1.5:1 -
20. 5. 55/36 91 - -
3.6. 79/47 126 = =
10. 6. 79/46 125 - -
1.6:1 _
16.6. 24/20 44 - -
24.6. 86/51 137 - -
1.7. 33/41 74 - -
8.7. 67/67 134 - -
14.7. 4/24 28 0.8:1 - - 1.5:1
21.7. 24/35 59 2/1 3
28.7. 24/18 42 10/7 17
4.8. 10/15 25 6/9 15
11.8. 13/14 27 6/12 18
0.8:1 0.8:1
18.8. 10/24 34 18/11 29
25.8. 34/30 64 14/21 35
1.9. 13/18 31 15/14 29
8.9. 17/22 39 19/28 47
15.9. 33/18 51 1.1:1 29/35 64 0.7:1
22.9. 25/25 50 35/47 82
29.9. 10/6 16 11/29 40
6. 10. 5/8 13 13/14 27
13.10. 15/6 21 30/42 72
1.4:1 0.9:1
20.10. 2/2 4 22/22 44
27.10. - - 10/8 18
3.11. = - 9/10 19
0.9:1
10.11. - - 11 2
Total 686/589 1275 1.2:1 250/311 561 0.8:1
(%) 53.8/46.2 100.0 44.6/55.4 100.0 -

August, females slightly predominated over males
(sex ratio 0.8:1). In September and October, the
numerical proportion of males in a population
increased again (sex ratio 1.1 to 1.4:1). The same
changes in the sex ratio of last year’s beetles were in
2010 noted at C. aurea on P. tremula. However, more
detailed causes of this phenomenon are not known
for the present.

The occurrence of this year’s beetles on woody
species

This year’s beetles of C. aurata begin to occur on
host species in the period of top summer. In a willow
plantation at Skali¢ka near Hranice in Moravia, this
year’s beetles occurred in the open from the end
of August to the beginning of October in 1969.
However, only about 20% this year’s beetles left their
pupal chambers. It is of interest that about one third
of them were parasitized by entomopathogenic
nematodes from the family Mermithidae gen. sp.
In 1972, however, this year’s beetles did not occur
on trees before hibernation at all and the whole

population of C. aurata survived until spring of the
next year in the earth. On the other hand, in the
Arboretum willow plantation of Mendel University,
very abundant occurrence was noted of this year’s
beetles before their departure to wintering grounds
in 1976. Young beetles of a new generation occurred
on trees from mid-August until the beginning
of October (most abundantly in September). In
the course of day, beetles were hidden in huge
numbers in galls of mites Eriophyes triradiatus Nal. on
S. babylonica L. (Urban, 1981).

At Forest District Bilovice n. Svitavou in 2010, the
first this year’s beetles of a new generation occurred
already 21 July. Their abundance increased during
the last decade of July and during August and in
September it reached maximum. In the course
of October, the numbers of this year’s beetles on
trees decreased and last beetles were noted on 10
November. At the very beginning of the period
of colonization of woody species by this year’s
beetles (i.e. at the end of July), males predominated
numerically (sex ratio 1.5:1). From August
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1: The percentage proportion of last year’s imagoes (light) and this year’s imagoes
(dark) of C. aurata on S. caprea (in particular months). Bilovice n. Svitavou, 2010.
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2: Thepercentage proportion of last year’s imagoes (fully) and this year’s imagoes (dashed line)
of C. aurata on S. caprea (in particular checks). Bilovice n. Svitavou, 2010.

until November, sex ratio was rather balanced
(about 0.8:1) (Tab. I). The percentage proportion
of last year’s and this year’s beetles in particular
months and particular checks show Figs. 1 and 2.

Size of beetles

In literature, there are numerous (but rather
inaccurate) data on the size of beetles C. aurata.
According to Kuhnt (1913), Schaufuss (1916),
Heikertinger (1948), Mohr (1966), Maisner (1974),
Schmitt (2004) etc. beetles are 2.5 to 3.5mm long.
For example Reitter (1912), Scheerpelz & Winkler
(1930), Javorek (1947), Medvedev & Sapiro (1965)
and Hubble (2010) mention similar length (2.5 to
3.3 mm). Nevertheless, the actual size of males and
females has not been probably determined so far.

In 2010, extensive measurements were carried out
of the body length of last year’s and this year’s males
and females caught on S. caprea (Tab. 11, Fig. 3). The
body length of examined beetles ranged from 2.2 to
4.0mm mean length being 2.9 mm. Males were 2.2 to
3.6 (on average 2.7) mm long and females 2.2 to 4.0
(on average 3.0) mm. Thus, females C. aurata were
on average 03 mm longer than males. Almost no
differences were found in the size of last year’s and
this year’s beetles. Compared to C. aurea on P. tremula
males and females of C. aurata were on average
0.3mm shorter (Urban, 2011). Thus, on the basis
of this investigation, it is necessary to correct and
complete data on the size of C. aurata.
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IL: The body length of last year’s and this year’s males and females of C. aurata caught on S. caprea. Bilovice n. Svitavou, May to November

2010.
Body length Number of last year’simagoes Number of this year’s imagoes Total number of imagoes
(mm) ad 2 Total a3 22 Total 33 2 Total
2.2 13 - 13 4 1 5 17 1 18
2.4 85 8 93 22 26 107 12 119
2.6 174 49 223 71 27 98 245 76 321
2.8 193 106 299 67 49 116 260 155 415
3.0 121 217 338 67 142 209 188 359 547
3.2 21 114 135 12 52 64 33 166 199
3.4 - 32 32 4 24 28 4 56 60
3.6 - 3 3 6 7 1 9 10
3.8 - 3 3 - -
4.0 - 1 1 - 1 - 2
Total number
. 607 533 1140 248 310 558 855 843 1698
of imagoes
(%) 53.2 46.8 100.0 44.4 55.6 100.0 50.4 49.6 100.0
Mffan Lokl 2.73 2.99 2.85 2.78 3.01 2.91 2.74 3.00 2.87
ength
Number of
imagoes
400 —
300 —
200 —
100 —
Body length
22 24 26 28 30 32 34 36 38 4.0 (mm)

3: Thebody length of males (light) and females (dark) of C. aurata. Bilovice n. Svitavou, 2010.

Feeding the last year’s beetles

Shortly after the cessation of hibernation, last
year’s beetles of C. aurata occur on host trees. They
appear on newly flushed (growing up and grown)
leaves and begin to bite out minute feeding marks
into their leave blade. Beetles perforate leaves of S.
caprea always from the adaxial face. Damage to the
leaves from the abaxial face is inhibited by heavy
hairiness. Leaves of P tremula are smooth from
both sides. Last year’s beetles usually perforate
newly flushed leaves of P. tremula, older leaves are
skeletonized and less frequently perforated. Leaves
of aspen are damaged mainly from the abaxial face
and a good many times also from the adaxial face.
Under laboratory conditions, last year’s beetles
nearly always perforated leaves of S. caprea, namely

only from the adaxial face. Leaves of P. tremula were
80% skeletonized and 20% perforated. Leaves were
damaged from the abaxial face from 60% and from
the adaxial face from 40%.

Beetles bite out irregular oval holes (“windows”)
into the leave blade 0.2 to 1.0 (on average 0.7) mm
long and 0.2 to 0.8 (on average 0.5) mm wide. These
minute feeding marks are usually placed closely
side by side into straight or wavy lines and thus the
damage obtains a line appearance. At the beginning
of the period of feeding (i.e. in the first half of May),
these “combined” feeding marks are 0.4 to 6.0 (on
average 2.0) mm long and 0.3 to 1.1 (on average 0.6)
mm wide. Beetles do not damage leaf veins and
mostly also vein anastomoses. Through the growth
of leaves dimensions of feeding marks generally
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increase and leaf anastomoses often sever. At the
end of June and at the beginning of July, particular
feeding marks are on average 0.8mm long and
0.6mm wide. “Combined” feeding marks are on
average 3.5mm long and 1.0mm wide. In laboratory
rearings, last year’s beetles damaged often leaves
also in their area. Areal feeding was noted both on
leaves of S. caprea and leaves of P, tremula. Also in the
open, line damage changes at the pest outbreak to
areal damage affecting considerable part (even over
50%) of the leaf blade area.

After wintering, beetles lived relatively for a long
time (two to six months). They are most active in the
second half of May and in June. They ingest food
intensively, copulate and females lay eggs. In a mass
laboratory rearing on S. caprea carried out in 2010,
beetles lived 2 to 2.5 months. During this period,
they damaged on average 19.1 cm? leaf blades, which
roughly corresponded to the reduced area of one

average leaf (Tab. III). In an individual rearing on
P tremula, a female lived two months and damaged
9.5 cm? leaf blades (Tab. IV).

Defecation

In the course of feeding, beetles produce a large
number of frass pellets. Fresh (new) frass pellets
are 0.25 to 1.1 (on average 0.4) mm long and 0.05
to 0.20 (on average 0.12) mm wide. They are of
fusiform to cylindrical form being slightly rough
on their surface. At defecation, unnecessary and
indigestible substances are shaped to a long and
very thin “strand” of a diameter only 0.05 mm in the
end part of a hind-gut. Frass pellets of dimensions
mentioned above originate only after the close
spiral coiling this “strand”. The way of shaping frass
pellets is best distinguished if we place frass pellets
into the very moist environment. Frass pellets then
absorb water (through osmosis) from the outer

IIL: The course of feeding, egg laying and defecation of last year’s imagoes of C. aurata on S. caprea. Laboratory examination, 2010.

Average per week
. Number Length/ Volume
Period of livin Number width Volumeof  Volume of frass
from-to) g Damaged Number of one frass of frass
(from-to 33 . of frass of frass pellets /
/22 area(cm?) laid eggs pellet pellets )
pellets pellets ) N cm?leaf
(mm’) (mm’)
(mm) (mm?)

9.-15.5. 3/4 1.2 7.5 143.7 0.41/0.10 0.0032 0.4598 0.38
16.-22.5. 3/4 1.7 13.2 215.0 0.41/0.11 0.0039 0.8385 0.49
23.-29.5. 3/4 2.5 15.0 281.7 0.42/0.11 0.0040 1.1268 0.45
30.-5.6. 3/4 2.3 16.0 266.3 0.42/0.11 0.0040 1.0652 0.46
6.-12. 6. 3/4 1.9 17.7 254.3 0.43/0.11 0.0041 1.0426 0.55
13.-19.6. 3/4 2.6 50.0 245.0 0.42/0.12 0.0047 1.1515 0.44
20.-26. 6. 3/4 3.4 82.3 363.0 0.42/0.13 0.0056 2.0328 0.60
27.-3.7. 2-3/4 2.0 44.8 184.3 0.40/0.11 0.0038 0.7003 0.35
4.-10.7. 1-2/3-4 1.4 - 138.6 0.38/0.11 0.0036 0.4989 0.36
11.-16.7. 0-1/0-3 0.1 - 114 0.38/0.11 0.0036 0.0410 0.41
Total average - 19.1 246.5 2103.3 0.415/0.114  0.00425 8.9574 0.47

IV: The course of feeding, egg laying and defecation of a last year’s female of C. aurata on P.tremula. Laboratory examination, 2010.

Weekly
(ffgll;ll(_)ﬂ) ) Damaged Numberof Number of v%fgtg}:};/f ‘Q(nggsszf f?;os lsu;l:jlztfs fr‘a(:sl];)?l?e(g /
area (cm?) laideggs  frasspellets frass pellets cm?leaf
(mm) pellet (mm?) (mm3) (mm?)

8.-14.5. 0.55 = 157 0.47/0.14 0.0072 1.1304 2.06
15.-21.5. 1.40 24 318 0.56/0.11 0.0053 1.6854 1.20
22.-28.5. 1.08 4 200 0.38/0.14 0.0058 1.1600 1.07
29.-4.6. 0.36 3 52 0.39/0.15 0.0069 0.3588 0.99
5.-11.6. 2.30 - 362 0.47/0.13 0.0062 2.2444 0.98
12.-18. 6. 0.80 - 93 0.42/0.15 0.0074 0.6882 0.86
19.-25. 6. 1.50 54 302 0.48/0.13 0.0064 1.9328 1.29
26.-2.7. 1.00 - 232 0.46/0.13 0.0061 1.4152 1.42
3.-9.7. 0.50 - 124 0.41/0.14 0.0063 0.7812 1.56
Total 9.49 85 1840 0.467/0.13 0.0062 11.3964 1.20
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environment and disintegrate to funicular sections
mentioned above. Fresh frass pellets are dark green,
later brown to black. In the dry environment, they
shrink fast changing shape and size. They do not
stick to leaves and immediately after defecation
or early after it they fall to the earth. In rearings on
S. caprea, however, as many as 80% frass pellets were
localized on leaves.

In 2010, last year’s beetles of C. aurata damaged
on average 19.1 cm? leaves of S. caprea and produced
on average 2 103 frass pellets. Average dimensions
of frass pellets were 0.41 x 0.11mm and a mean
volume was 0.0042 mm’. Beetles produced on
average 8.96 mm’ frass pellets. From 1 cm? damaged
leaf defecated on average 110.1 frass pellets of a total
volume of 0.47 mm? (Tab. III). A last year’s female
damaged 9.5 cm? leaves of P. tremula and produced
1840 frass pellets of an average size 0.47 x 0.13 mm
and mean volume 0.0062 mm?. In total, it defecated
11.40 mm® frass pellets. Out of 1 cm? damaged
leaf, it defecated on average 193.9 frass pellets of
a total volume of 1.20 mm? (Tab. IV). On P, tremula,
a female generally damaged twice smaller area of
leaves (compared to beetles reared on S. caprea) and
produced 1.27 times larger volume of frass pellets.
From 1 cm? damaged area it defecated even 2.6 times
larger volume of frass pellets.

Reproduction

Early after the invasion on host species, last year’s
beetles C. aurata mate first. At Ricmanice (former
district of Brno-country), the first copulating pairs
were noted already on 28 April 1999 under warm
and sunny weather. However, in 2010, at Forest
District Bilovice n. Svitavou, the first copulation
was found as lately as 5% May. The sexual activity of
C. aurata is (as well as at C. aurea) much lower than
e.g. at Lochmaea caprea (L.) (= L. capreae /L./), Galerucella
lineola (F.), Chrysomela populi L., Plagiodera versicolora
(Laich.) and most of other species of the family
Chrysomelidae. In laboratory rearings, copulating
beetles were observed only rarely.

Eggs developed in ovaries of last year’s females,
namely during their maturation and regeneration
feeding on leaves of host species. During the
maturation feeding of this year’s females, eggs never
create. Eggs mature gradually, however, they are laid
in groups at 10 to 26 (on average at 16) pieces. The
first eggs are laid already after several days of feeding,
i.e. usually about 5 May. Females in captivity laid
eggs always into the surface layer of garden earth.
If earth was not available then 48.5% eggs were laid
among hairs on the abaxial face of leaves S. caprea,
46.9% eggs were laid into the surface layer of slightly
moistened cotton wool and 4.6% eggs were laid on
walls and bottom of glass rearing vessels. Females
use for laying eggs a false ovipositor, which can be
pushed out more than 2mm.

The natality of females C. aurata is relatively high.
Females reared in 2010 on S. caprea laid on average
246.5 eggs during 55 days. After the completion of
egg laying they died in the course of 2 to 13 days. In

ovaries of died females, no unlaid eggs were found.
During the whole period of reproduction, females
laid on average 15.4 clutches (on average at 16 eggs),
i.e. on average one clutch during 3.5 days. In the
period of the most intensive reproduction (in the
third decade of June), females laid on average 82.3
eggs during seven days, i.e. on average 5.1 clutches.
In this period, females laid one clutch already
on average after 1.4 days (Tab. III). On the other
hand, rearings of C. aurata on P. tremula were little
successful. Beetles consumed leaves of aspen less
willingly and laid only small number of eggs (at the
most 85) (Tab. IV).

Eggs of C. aurata are lengthwise oval, yellow-
white, smooth and glossy. Their chorion is soft and
elastic. In the dry environment, they become dry

V: Thefrequency of egg occurrence in ovaries of females of C. aurata.
Bilovice n. Svitavou, June, July, 2010.

Nu@ber o‘f Number %)
€ggsinovaries  females eggs
0 287 - -
1 1 1 0.2
2 - - -
3 1 3 0.6
4 - : _
5 _ , _
6 1 6 1.2
7 1 7 13
8 - - -
9 2 18 3.4
10 2 20 3.8
11 2 22 4.2
12 2 24 4.6
13 4 52 9.9
14 5 70 13.4
15 - - -
16 4 64 12.2
17 1 17 33
18 6 108 20.7
19 - - -
20 1 20 3.8
21 1 21 4.0
22 2 44 8.4
23 - - -
24 - - -
25 - - -
26 1 26 5.0
Total 324 523 100.0
Average/
female with - 14.1 -
eggs
Semale. - :
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and embryos in them die, in the moist environment
they absorb water and swell. Immediately after
oviposition, they are 0.54 to 0.64 (on average 0.60)
mm long and 0.22 to 0.30 (on average 0.26) mm wide.
During the embryonic development, the size of eggs
slightly increase.

The number of eggs in particular clutches
corresponds to the number of functional ovariols
in pair ovaries. Through the microscopic dissection
of ovaries of 324 last year’s females caught in June
and July 2010 on S. caprea, eggs occurred only at 37
(i.e. at 11.4%) females. The number of eggs in ovaries
fluctuated from 0 to 26 pcs. Out of total number of
females with eggs, 64.9% females showed the even
number of eggs. Thus, 73.1% eggs were with the even
number and 26.9% eggs with the odd number of eggs
(i.e. 2.7 times less) (Tab. V). Results of the analysis of
ovaries of females of C. aurata are markedly identical

(“o)

25 -
20 =
15 =

10 -

with results obtained at a relative species C. aurea
(Urban, in print). These findings reflect the pair
structure of ovaries and rather regular function of
particular ovarioles.

The total period of reproduction of C. aurata
is rather long. Females lay eggs usually from the
end of the first week in May until the end of July,
sporadically also in August. They lay eggs most
intensively in the second half of May and in the first
half of June (Fig. 4). The number of eggs in ovaries
and their size significantly increase with the female
body length (Figs. 5 and 6). The same dependence
was also found at C. aurea (Urban, 2011).

Feeding this year’s beetles

Steinhausen (2005) included Central-European
species of the genus Crepidodera into a phenological
type, where beetles of a new generation hatched

A\

May June

July August

4: The percentage proportion of females of C. aurata with eggs in ovaries. Females were
caught on S. caprea. Bilovice n. Svitavou, 2010.

Number
of eggs/
female

20 —

15 —

10 —

| | I I Ll

Body length
4.0 (mm)

5: The average number of eggs in ovaries of females of C. aurata (according to the body length

of females). Bilovice n. Svitavou, 2010.
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Length/
width
of eggs
(mm)
0.70 —
= Mean (0.60)
0.50 —
-4
o e Mean (0.26)
-
0.10 -
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Body length
22 24 26 28 30 32 34 36 38 p

6: The average length of eggs (fully) and egg width in ovaries of females of C. aurata (dashed
line) (according to the body length of females). Bilovice n. Svitavou, 2010.

(and colonized woody species) still in the same
year. In climatic-meteorological conditions of the
CR, beetles of C. aurata occur on host trees either at
the end of summer and at the beginning of autumn
or as late as spring of the next year. For example,
in a willow plantation at Skalitka near Hranice
in Moravia (former district of Pferov), only about
20% (and in 1972 even 0%) individuals of a new
generation left their pupal chambers at the end of
the growing season 1969. However, in a substantially
warmer and drier willow plantation at Pouzd¥any
(former district of Bfeclav), the development of
C. aurata was considerably accelerated. Tn 1975 and
1976, the whole new generation of beetles occurred
there on woody species before hibernation. As well
as in 1976 in a willow plantation of the Mendel
University Arboretum, which is localized at
a protected SW sunny location. At the Bilovice n.
Svitavou Forest District in 2010, about 30% beetles of
anew generation occurred before hibernation.
Thus, it is evident, that in the area of central and
northern Moravia, beetles C. aurata either do not
appear in the open before hibernation or only part
of the population appears in the open. We can catch
these beetles on woody species usually from the
end of August (or from the beginning of September)
to the end of October. In the region of Brno,
considerable part (or even whole) of the population
of this year’s beetles leaves pupal chambers. In 2010
at Bilovice n. Svitavou Forest District, young beetles
occurred on trees from the end of July until about
half of November, most abundantly in September.
Females slightly numerically predominated among
caught beetles (Tab. T). In the same year, only about
16% this year’s beetles C. aurea occurred at Forest
District Bilovice n. Svitavou before hibernation,
namely in principle in the same period and sex ratio
(Urban, 2011). In the warmest areas of southern

Moravia, all this year’s beetles C. aurata occur on
woody species before hibernation.

The whole period of the occurrence of beetles on
trees is rather long (two to three months). As a matter
of fact, however, the period of maturation feeding of
beetles before their departure to wintering grounds
is substantially shorter (only about three or four
weeks). During this period, beetles damage much
smaller area of leaves than in the next year when
beetles reproduce. Males in individual laboratory
rearings (carried out at the end of August and in
September) damaged on average 6.1 (females 7.0) cm?
leaves P tremula. This year’s beetles (unlike last year’s
beetles) consumed 97% leaves of P, tremula and only
3% leaves of S. caprea. Leaves of P tremula were mostly
skeletonized from both faces. Leaves of S. caprea
were perforated, namely only from the adaxial
face. Beetles did not damage leaf veins and mostly
also vein anastomoses. After two to three weeks of
feeding the beetles hid in leaves, under moist cotton
wool etc. They survived a certain time after the start
of a heating season (27 September 2010) in hiding
places. From mid-October until the end of January
of the next year (when rearing was terminated for
the absence of suitable food) they slightly ingested.
During this nearly 4-month period, males damaged
on average 1.7 (females 1.9) cm?leaves.

It is of interest that the proportion of imagoes
of C. aurata in sweepings on young self-seeding
aspens P tremula gradually increased from 03 to
17.7% during May to October 2010. On the contrary,
the proportion of imagoes of C. aurea gradually
decreased from 99.7 to 82.3% during May to October.
This increase of the population density of C. aurata
on P, tremula is attributed mainly to the immigration
of young beetles from neighbouring S. caprea. Juicy
leaves of young self-seeding aspens were trophicly
more attractive for beetles at the end of the growing
season than slightly tougher older leaves of full-
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grown S. caprea. Changes in the trophic affinity
of beetles during the growing season were also
confirmed by numerous laboratory rearings. No
data are available in literature concerning flying over
young beetles C. aurata from a main host species
S. caprea to atrophicly less attractive P.tremula.

Harmfulness

Willow flea beetle (C. aurata) ranks among the
most common pests on willows (Salix spp.), less
frequently on poplars (Populus spp.). Particular
species are damaged differently and only a small
number of species is quite refused. Tt occurs very
abundantly to massively in willow/osier plantations
Salix viminalis and outside willow plantations also
S. caprea rank among mostly damaged species. Tt
occurs very often (but usually harmlessly in our
country) also on P, tremula. Many authors mention
gradations of C. aurata on willows. Information on
its harmful occurrence on poplars (e.g. in parental
stock nurseries, shelter-belts, parks or forest stands)
(Gusey, Rimskij-Korsakov, 1953; Maisner, 1974;

Vasiljev et al., 1975; Georgiev, 2000; Tozlu, 2001;
Tozlu et al., 2010 etc.) is less frequent.

Last year’s beetles are most harmful. These beetles
intensively damage young freshly developed leaves
and rarely also buds, namely in spring. For example,
on S. caprea, beetles damaged on average 19.1 ¢cm?
leaves during intensive maturation and regeneration
feeding, which corresponded roughly to the reduced
area of an average leaf. If young beetles occur on
woody species also before hibernation then, e.g.
on P tremula, they damage about 6.5 cm? leaves.
Particularly young, growth-active woody species of
the first age class are endangered (i.e. plants, advance
growth, young-growth stands). In consequence of
the loss of assimilatory area the increment of trees
is small. During summer, the trees create substitute
shoots, which mature badly being often damaged by
early frosts.

It is not necessary to control C. aurata. In case of
the enormous outbreak (e.g. in willow plantations),
it is possible to control last year’s beetles effectively,
namely in the first decade of May.

SUMMARY

Willow flea beetle (Crepidodera aurata /Marsh./) is one of the most abundant phytophagous species
of Coleoptera on woody species of the family Salicaceae. The beetles are phylophagous, larvae
rhizophagous. With respect to the hidden preimaginal development, it is known only very little.
The presented paper deals mainly with the occurrence, feeding, reproduction and harmfulness of
the beetles. The problems were dealt with at Forest District Bilovice n. Svitavou in 2007 to 2010 (FTE

Masaryk Forest in Kitiny near Brno) and in the university laboratory. Main results:

1) Fleabeetle C. aurata shows high trophic affinity to many shrubby and arborescent species of Salix
spp. and some species of Populus spp. In the studied area, Salix caprea L. was its main host species
and Populus tremula L. was its secondary (additional) host species.

2) About 70% beetles of a new generation wintered there in the place of hatching, i.e. in earth pupal
chambers. About 30% young beetles left pupal chambers and after regeneration feeding looked

for wintering places.

3) Lastyear’sbeetles occurred ontrees and shrubs from the beginning of May to mid-October (mostly
in June). In consequence of the early departure of females to lay eggs into the earth, males were
more abundant than females in May and June (sex ratio 1.6:1). Males were 2.2 to 3.6 (on average 2.7)
mm long and females 2.2 to 4.0 (on average 3.0) mm.

4) Lastyear'sbeetles perforate leaves of S. caprea always from the adaxial face. Beetles perforate freshly
(newly) flushed leaves of P, tremula, older leaves are skeletonized, namely from the abaxial face
of leaves. Beetles do not disturb leaf veins and mostly also vein anastomoses. Particular feeding
marks of a size about 0.7 x 0.5mm are placed in a row and so the damage is of a line character. At
outbreaks, the line damage changes to area damage. In a laboratory, beetles lived 2 to 2.5 months
and damaged on average 19.1 cm? leaves S. caprea. They defecated on average 2103 fusiform to
cylindrical frass pellets of an average length 0.47mm and width 0.11 mm.

5) Females reared on S. caprea laid on average 246.5 eggs during two months, i.e. 15.4 clutches at 16
eggs. In the period of the most intensive reproduction (in the third decade of June), they laid on
average one clutch already within 1.4 day. Females reared on P, tremula 1aid at the most 85 eggs.

6) This year’s beetles occurred on trees and shrubs from the second decade of July until the
beginning of November (mostly in September). Females slightly predominated over males (0.8:1).
At the end of the growing season (mainly in September and October), young beetles often flied
over from S. caprea to young intensively growing P tremula. Therefore, the proportion of C. aurata
in sweepings on P.tremula gradually increased from 0.3 (in May) to 17.7% (in October). On the other
hand, the proportion of imagoes C. aurea (Geoffr.) on P tremula gradually decreased in this period
from 99.7 (in May) to 82.3% (in October). Changes in the trophic affinity of beetles of C. aurata were
confirmed also in laboratory rearings. In the course of three to four weeks of maturation feeding,
males damaged on average 6.1 (females 7.0) cm?leaves of P. tremula.
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7) This year’s beetles do not mate before hibernation and eggs do not develop in ovaries of females
before hibernation. The development is obligatorily univoltine,

8) Flea beetle C. aurata shows considerable tendencies to gradations. It occurs very abundantly or
even massively in willow plantations (particularly at S. viminalis) and outside the plantations e.g.
on S. caprea. Tts harmful occurrence is less frequent on Populus spp. Through maturation and
regeneration feeding, beetles damage most growth-active young trees and shrubs, namely in

spring.
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