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ABSTRACT: In total, 55,862 specimens of seven species of the genus Cephalcia (C. abietis, C. arvensis, C. alashanica,
C. alpina, C. annulicornis, C. erythrogaster, C. masuttii) were collected using Malaise traps in spruce mountain forests
from 2001 to 2006. Sex ratio was male biased as a result of used methods; males are more active and quicker. The
flight activity started in the studied localities at the beginning of May or the beginning of June depending on the actual
weather. C. alpina flew first, followed by C. erythrogaster and C. arvensis, the last flying species were C. alashanica
and C. abietis. C. abietis was the most abundant in all localities within all years (total dominance of 93%). C. arvensis,
C. alashanica and C. alpina were collected in more than hundred of specimens while C. annulicornis, C. erythro-
gaster and C. masuttii were collected only occasionally. Environmental variables were tested with the RDA model
which proved several of them (years of 2001-2003, 2006, Cesky les and Slavkovsky les) as significant. This is probably
a result of following facts: (i) web-spinning sawflies occur throughout the whole range of spruce in Central Europe
(therefore only two mountain regions were significant, but no species is positively correlated with them); (ii) C. abie-
tis expanded in the Krkonose Mts. in 2003 and 2006; (iii) C. alashanica, C. alpina, C. annulicornis, C. erythrogaster
were more abundant in 2002; (iv) abundances of all species were very low in 2000. The factor of management was
not significant, although samples from cultural forests prevailed and C. abietis was the most abundant in the cultural
forests. Cephalcia species occur in a wide range of altitudes without any clear preference therefore this variable was
not significant neither.
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The web-spinning sawfly Cephalcia abietis is one
of the most serious forest pests therefore its bion-
omy, ecology and outbreak reasons of this species
were studied in Germany, Poland and in the Czech
Republic as well (PSCHORN-WALCHER 1982). On
the other hand, only a little attention was paid to
other species of the genus Cephalcia Panzer, 1805,
especially those living on spruce.

Ten Cephalcia species were recorded in the Czech
Republic, although occurrences of only seven spe-
cies were recently confirmed (GREGOR, BATA 1940;
BENES 1976; SEDIVY 1989). The higher number of

species is a consequence of intensive studies us-
ing modern taxonomical methods which resulted
in distinguishing of other species that escaped a
previous detection. The study of different types
of so far known web-spinning sawflies resulted in
series of nomenclature changes concerning also
species occurring in our territory (cf. BLANK et
al. 1998). Moreover, new Cephalcia species were
recently recognized as a result of studies using
modern taxonomical methods (cf. BATTISTI, ZA-
NOCCO 1994; BATTISTI, BOATO 1998; BATTISTI et
al. 1998).
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Because of the lack of a recent survey of Cephal-
cia species in the Czech Republic, the goals of this
study were (i) to monitor web-spinning sawflies liv-
ing on spruce in mountainous regions and (ii) to
compare species composition and abundances of
these species in cultural and near-natural spruce
forests.

MATERIAL AND METHODS

The web-spinning sawflies were studied by Mal-
aise traps of Townes type (TowNEs 1972). Traps
were placed in closed older spruce (Picea abies
[L.] Karst.) forests, 80—-110-years-old, at the dis-
tance of 50 m from the forest edge. The habitat
belongs to the association Athyrio alpestris-Picee-
tum, Calmagrostio villosae-Piceetum and localities
lay in mountainous regions of the Czech Republic;
(i) Euhercynicum (the Sumava Mts., Slavkovsky les,
Cesky les, Brdy Upland and Zd4rské vrchy Upland),
(ii) Sudeten (the Krkono$e Mts. and the Krusné hory
Mts.) and (iii) Carpathians (the Moravskoslezské
Beskydy Mts.). Only one trap was placed on each
locality because there was no difference in num-
bers of sampled sawflies among five traps placed in
line (HoLuS$A et al. 2007). In three areas (localities
Trojmezna Mt., Medvédin Mt. and Klinovec Mt.),
pairs of “near-natural forest” and “cultural forest”
(according to VRSkA, HORT 2004) were found and
traps were operated in both forest types in parallel
(Table 1).

The traps were installed from the end of April to
the end of October and emptied in two-week or
one month intervals during the period 2001-2006.
The sawflies were determined according to the key
of ViitasaArr (2002) and the voucher specimens
are preserved in Forestry and Game Management
Research Institute Jilovi§té-Strnady.

Data were processed by multivariate analysis (re-
dundancy analysis) using software pack CANOCO
for Windows 4.5° (TER BRAAK, SMILAUER 1998).
Furthermore, the Monte-Carlo permutation test
(499 permutations) was used for a significance as-
sessment of environmental variables.

RESULTS AND DISCUSSION
Faunistics

In total, 55,862 specimens of seven species of the
genus Cephalcia (C. abietis — 52,127 ex, C. arven-
sis — 2,933 ex, C. alashanica — 476 ex, C. alpina
+ C. annulicornis — 227 + 21 ex; C. erythrogaster
— 77 ex; C. masuttii — 1 ex) were collected from
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2001 to 2006 (Table 1). Sex ratios were male biased
(95% of males) as a result of used methods since
males are more active flyers. In Cephalcia species,
ratios of emerged males and females are known to
be equal (PSCHORN-WALCHER 1982).

C. abietis was the most abundant species fol-
lowed by C. arvensis, C. alashanica and C. alpina
(Table 1). All these species are common and abun-
dant in Central Europe (cf. BENES 1976; PSCHORN-
WAaLCHER 1982). C. abietis is a very serious pest
in forestry. Several serious outbreaks are known in
Central Europe from the end of 19" century and
the beginning of the 20" century (ESCHERICH 1942;
PSCHORN-WALCHER 1982). In the Czech Republic,
many severe outbreaks occurred with the heaviest
one in the 1980s (cf. LISKA et al. 1991). Local out-
breaks of C. arvensis and C. alpina were reported by
several authors (cf. KRISTEK, SVESTKA 1986; MAR-
TINEK 1988, 1991; L1SKkA 1998, 1999). C. alashani-
ca was a common species in the Moravskoslezské
Beskydy Mts.; elsewhere it was rare. Two speci-
mens caught in the Sumava Mts. represent the first
record from this area.

The record of C. masuttii is the most interesting
from the faunistic point of view. It is the first re-
cord in the Czech Republic (already published in
JacHyM et al. 2005) and its description, as web-
spinning sawfly, was also based on materials from
the Bavarian Forest Mts. (BATTISTI, BOATO 1998).
Our locality is placed 10 km apart from the local-
ity of Bodenmais in Bavaria, listed in the species
description study 3 prepupae (BATTISTI, BOATO
1998). Only a single above mentioned specimen
was found in the Czech Republic even by using
the very effective methods of collecting sawflies
with Malaise traps and a collar tree trap (see also
JacHYM et al. 2005).

Apartfrom C. annulicornis and C. masuttii, C. ery-
throgaster was the rarest species but it occurred
in all studied mountains nevertheless. All spruce
Cephalcia species probably occur in the whole
range of spruce in Central Europe, but some of
them in very low densities.

Notes to taxonomical problems

Recently, C. annulicornis was repeatedly vali-
dated as a separate species distinguished from
C. alpina (cf. BATTISTI et al. 1998; as C. falleni and
C. annulicornis). Using identification features given
by BaTTisTI et al. (1998), C. annulicornis could be
recognized in 10% of the C. alpina material, but the
determination using diagnostic external characters
is very problematic. There is a continuous transi-
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Table 1. Survey of studied web-spinning sawflies of the genus Cephalcia in the Czech Republic
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Table 2. Summary of variability explained by the main axes in the RDA model

Axes
1 2 2 4
Eigenvalues 0.39 0.14 0.08 0.04
Species-environment correlations 0.91 0.69 0.8 0.8
Cumulative percentage variance of species data 38.8 52.4 60.3 64.5
Cumulative percentage variance of species-environment relation 59 79.6 91.5 97.9
tion in diagnostic features between both species in Model

our material.

C. arvensis is morphologically as well as bionomi-
cally a very variable species. The pale specimens
significantly varied in size in the collected material.
There were also found big dark specimens mainly
with dark dorsal side of abdomen. Similar specimens
were described as f. irrorata Dahl., which is very
similar to C. intermedia Helén known from North-
ern Europe. It is supposed that this species does not
occur in Central Europe, but two of our specimens
resemble this species (listed as C. sp. in Table 1).

Phenology

This study confirmed previously known periods
of the Cephalcia species flight activities (cf. MAR-
TINEK 1988). The flight activity started in the stud-
ied localities at the end of May or at the beginning
of June depending on the actual weather. C. alpina
flew first, followed by C. erythrogaster and C. arven-
sis, the last flying species were C. alashanica and
C. bietis. All species flew until the beginning or the
end of July with exception of C. arvensis which was
sampled even in August.

Not recorded species of Cephalcia

Three species of the genus Cephalcia known
from the territory of the Czech Republic were not
found (C. fulva, C. hartigi and C. lariciphila). The
host plant of C. fulva is also spruce (cf. VIITASAARI
2002), but this species is known only from eastern
part of the country (cf. BATTISTI, ZANOCCO 1994).
C. hartigi is associated with Abies (cf. VIITASAARI
2002) and it was reported by BENES (1976) from
several localities only. C. lariciphila feeds on La-
rix (cf. VirTASAARI 2002) and it is common in the
Czech Republic (BENES 1976). A recent outbreak
of C. lariciphila was reported from Vétrny Jenikov
(VEjpUsTKOVA, HoLuSA 2006). This species was
not found in surroundings of the studied localities
since larch lacks.
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The importance of all explanatory variables, their
significance and correlations with axes are presented
in Fig. 1 and Table 3. The first canonical axis explains
38.8% of variability, both canonical axes explain 53%
of variability (Table 2). All axes explain 100% of vari-
ability. The whole model was statistically significant
(F = 2.2, P <0.05) though only several environmental
variables (years of 2001-2003, 2006, Cesky les and
Slavkovsky les) were significant (Table 3).

This is probably a result of several facts: (i) web-
spinning sawflies occur throughout the whole
range of spruce (therefore only two mountain re-
gions were significant, but no species is positively
correlated with them); (if) C. abietis expanded in
the Krkonose Mts. in 2003 and 2006 (LiSkaA 2006)
what explains the positive correlation with C. abie-
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Fig. 1. Ordination diagram (RDA) showing an influence of
years, localities, altitudes and forest management on Ce-
phalcia species occurrence. Canonical axes explain 65.8%

of variability
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Table 3. Results of the redundancy analysis of explanatory variables, their significance and correlations with the axes

Explanatory variable AX1 AX2 AX3 AX4 p F LE
2002 —-0.4737 -0.2585 -0.4476 -0.0278 0.004 5.14 11.5050
2006 —-0.2433 0.4357 0.1247 0.1315 0.008 4.41 0
Slavkovsky les 0.2446 -0.0520 -0.4420 -0.3962 0.010 4.34 1.3435
Cesky les 0.0132 —-0.1227 —0.0417 0.2208 0.012 4.27 1.4660
2003 —0.0063 0.3115 0.1018 -0.2295 0.028 3.39 2.3663
2001 0.535 —0.0819 -0.2736 0.0148 0.076 2.15 9.3966
Krkonose Mts. 0.1417 0.2498 0.0327 0.1368 0.182 1.65 11.8677
Beskydy Mts. —0.1868 -0.2079 -0.3323 0.1258 0.258 1.36 0
Kru$né hory Mts. 0.0972 —-0.1014 0.2218 0.3344 0.402 0.91 6.0395
Altitude —0.0992 —-0.0073 —-0.4905 0.1513 0.574 0.66 3.8616
2004 0.1875 -0.2911 0.3956 0.0943 0.640 0.59 3.3560
Zd4rské vrchy Upland -0.1806 -0.0055 0.0345 0.0608 0.618 0.56 2.8519
2005 0.0149 -0.1107 0.2957 -0.0173 0.728 0.49 1.7149
Sumava Mts. —-0.1020 0.1011 0.3764 -0.2544 0.700 0.48 11.0601
Cultural forest —-0.0456 -0.1987 -0.1588 0.0657 0.810 0.35 1.6895
Brdy Upland —0.0049 0.0803 0.2167 -0.1305 0.970 0.07 3.2033

tis; (iii) C. alashanica, C. alpina, C. annulicornis,
C. erythrogaster were more abundant in 2002 (Ta-
ble 1); (iv) abundances of all species were very low
in 2000 (Table 1).

Although samples from cultural forests prevailed
and C. abietis was the most abundant species in the
cultural forests at first appearance (Table 1), the
variable of management was not significant. The
collected material is probably insufficient to decide
this aspect definitely. Cephalcia species occur in a
wide range of altitudes without any clear prefer-
ence therefore the altitude was not significant in
our analysis neither.
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K vyskytu ploskohibetek rodu Cephalcia (Hymenoptera, Pamphiliidae)

v Ceské republice

ABSTRAKT: V letech 2001-2006 bylo pomoci Malaiseho lapaéii odchyceno v horskych smréindch Ceské republiky
celkem 55 862 jedinct rodu Cephalcia (C. abietis, C. arvensis, C. alashanica, C. alpina, C. annulicornis, C. erythro-
gaster, C. masuttii). V materidlu vyrazné prevazovali samci, coz je zpiisobeno tim, ze samci jsou aktivnéjsi a rych-
lejsi letci. Letova aktivita zac¢inala na studovanych lokalitdch na konci kvétna nebo na pocatku cervna v zavislosti
na pocasi. C. alpina 1étala prvni, ndsledovana C. erythrogaster a C. arvensis, posledni poletovala C. alashanica a C.
abietis. C. abietis byla nejpocetnéjsi ve vSech letech a na vsech lokalitdch (93 %). Celkem bylo odchyceno nékolik
stovek jedincta C. arvensis, C. alashanica a C. alpina, zatimco druhy C. annulicornis, C. erythrogaster a C. masuttii
byly sbirdny jen vyjimeéné. V modelu RDA byly statisticky signifikantni jen nékteré environmentalni proménné (roky
2001-2003, 2006, pohoti Cesky les a Slavkovsky les). To je pravdépodobné disledkem nékolika faktort: (i) pilatky se
vyskytuji v celém aredlu smrku, proto byly statisticky signifikantni pouze dva regiony; (ii) C. abietis gradovala v roce
2003 a 2006 v Krkonosich; (iii) C. alashanica, C. alpina, C. annulicornis a C. erythrogaster byly pocetnéjsi v roce
2002; (iv) pocetnost véech druht byla v roce 2000 nizka. Faktor managementu nebyl signifikantni, i kdyZ pocetnost
kust ve vzorcich z hospodarskych lest prevladala a C. abietis v nich byla pocetnéjsi. Ploskohibetky se vyskytuji ve
vyssich polohéch bez zjevné zavislosti na nadmorské vysce.

Kli¢ova slova: Cephalcia; faunistika; smrk; hory; Ceska republika
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