Phenological activity patterns of imaginal
Heteroptera in the canopy of different tree
species in Bavaria, Germany'

M. GOBNER

Abstract: Heteroptera were caught by flight-interception and branch traps between 1996 and 2004 dur-
ing canopy research projects in Bavaria, Germany. Activity patterns focusing on seasonality and annu-
al fluctuations as well as differences between tree species, sites, and sexes are analysed. Phenological da-
ta of the 21 most abundant species are presented. Heteroptera species exhibited conspicuously different
phenological patterns which can be explained by specific ecological traits. The general outcome of pres-
ent study was that 1) seasonality of phytophagous specialists is determined by phenology of their host
plants; 2) spatial pattern of zoophagous species is influenced by prey availability; 3) annual fluctuations
can be explained by several climatic conditions as well as differences in prey density. Furthermore, males
of most species appear previous to females and have a shorter life span. Sex ratios differ greatly between
Heteroptera species.
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Introduction

Tree crowns include the main part of
above ground photosynthetic active leaf tis-
sue in most forest ecosystems (SONG 1998;
VAN PELT & FRANKLIN 2000) and are highly
structured (PARKER 1995; MOFFET 2001). As
a consequence, canopy insect diversity is
very high (STORK et al. 1997; WINCHESTER
& RING 1999) and a significant proportion
of all terrestrial animals are expected to in-
habit this extremely high spatial system (ER-
WIN 1983; BASSET 2001). Nevertheless, re-
search on canopy insect communities is a
young science. Thus, ERWIN (1983) called it
“the last biotic frontier. After the 1970,
an explosion of tree crown projects occured
in the tropics (e.g. BASSET 2001). This may
be mainly traced back to the development
of new ground-based sampling methods:
canopy fogging (ROBERTS 1973; ErRwIN &
ScotT 1980; GAGNE & HowARTH 1981);
light-trapping (SUTTON 1979; WOLDA 1979;
SUTTON & HUDSON 1980; SMYTHE 1982) as
well as canopy access techniques: walkways

(MuuL & LiMm 1970; SUGDEN 1985; MuuL
1999); single rope techniques (PERRY 1978);
cranes (PARKER et al. 1992); rafts, etc. (HAL-
LE & BLANC 1990; see also BARKER &
PINARD 2001; MITCHELL et al. 2002, BASSET
et al. 2003a, 2003b). Compared to the trop-
ics, canopy research in temperate regions
made much slower progress. Simply because
many scientists did not expect to uncover
any genuine new data in tree crowns of
those regions. While in North America in
1985 the installation of the “Wind River
Crane“ at Gifford Pinchot National Forest
near the Columbia River Gorge was the
starting point for initiating numerous tree
crown projects (see SHAW et al. 2003), in
Europe only isolated studies were conducted
at that time. In 1996 only three of the 57
worldwide tree crown research stations were
located in Europe (LOWMAN & WITTMAN
1996). Concurrent to this decent beginning
of tree crown research in Europe the number
of publications on tree crown dwelling
arthropods is still subdued.
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Fig. 1: a) Flight-interception &
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Pseudotsuga menziesii and

Quercus robur.

Additionally, due to the low collection
density and the lack of standardised studies
on tree crown dwelling Heteroptera in forest
ecosystems, our knowledge of seasonal and
annual patterns of most arboreal Het-
eroptera species is still fractional. Several
studies on tree crown dwelling Heteropteras
have been conducted in the tropics (CAs-
SON & HODKINSON 1991; PAauLA & Fer-
REIRA 2000; WAGNER 2001) as well as in
North America (WHEELER 1991, 1999). In
Central Europe, especially in managed
forests with defined forest edges, trees with
crowns reaching the ground are extremely
rare. It makes it nearly impossible to meas-
ure the seasonal activity pattern of arboreal
species from ground level. Most phenologi-
cal information on Heteroptera is gained by
means of light trapping in Great Britain
(SoutHwooD 1960), the Netherlands
(MEURER 1956, 1957), Germany (GUNTHER
1988; GOLLNER-SCHEIDING 1989), Switzer-
land (GOLLNER-SCHEIDING 1981; GOLLNER-
SCHEIDING &  REZBANYAI-RESER  1992),
Turkey (HOBERLANDT 1961; ONDER &
ADIGUZEL 1979; ONDER et al. 1981, 1984),
and Greece (HEISS et al. 1991). With light
trapping only nocturnal flight-active species
are collected — which are primarily males
(SoutHWOoOD 1960). Moreover, in most
cases sampling was not carried out in the

forest interior (light trapping) or restricted
to the near-ground stratum as in the studies
of DOrROW (1999, 2001) in the forests of
Hesse (Germany) using flight-interception
traps. Therefore conclusions on activity pat-
terns in tree crowns can not be drawn from
this data. SOUTHWOOD et al. (2004) studied
the seasonality of phytophagous insects in
Great Britain and France using insecticidal
knockdown fogging and branch clipping.
However, rather the seasonality of the suck-
ing guild than of single Heteroptera species
was analysed. The investigation of Het-
eroptera on urban trees by GOLLNER-SCHEI-
DING (1992) using branch beating and the
study of CMOLUCHOWA & LECHOWSKI
(1993) in Poland in pine canopies using
Moericke’s yellow pan traps contributed to
the knowledge of seasonal patterns of arbo-
real Heteroptera species. Nevertheless, con-
tinuous sampling in tree crowns in Central
Europe using non-attractive trapping sys-
tems is scarce. GOBNER (2006a) demonstrat-
ed different activity patterns of Heteroptera
on different tree species separated by over-
wintering traits; however, the seasonality of
single Heteroptera species was not analysed.

The aim of present study is to reveal
phenological patterns of several Het-
eroptera species abundant in tree crowns in
Bavaria (Germany) of different conifers
(Picea abies L., Abies alba MILL., Larix decid-
ua MILL., Pseudotsuga menziesii ((MIRB.)
FRANCO)) and broad-leaved trees (Quercus
robur L., Q. petraea (MATT.) LIEBL., Q. rubra
L., Fagus sylvatica L.). Present work mainly
focuses on seasonal and annual patterns. In
addition differences between tree species



and sites are described. Data of two sam-
pling methods, viz. flight-interception traps
and branch traps, sampled between 1996
and 2004 are reanalysed.

Material and Methods

To describe phenological patterns of ar-
boreal Heteroptera species data of several
projects, conducted in Bavaria within the
last decade, are reanalysed. The project de-
signs are described in Table 1. All projects
were performed in forest stands older than
100 years. The two lowland sites “Feucht-
wangen“ and “Gunzenhausen“ (FEG) as
well as the three mountainous sites “Reit im
Winkl“, “Inzell“ and National Park “Bay-
erischer Wald“ (RIB) from GOBNER (2005)
were pooled for analyses. Six indigenous (P.
abies, A. alba, L. decidua, F. sylvatica, Q. pe-
traea, Q. robur), and two introduced tree
species (P. mengiesii, Q. rubra) were includ-
ed in present study. Table 2 shows the num-
ber of sampled trees per year.

Two trap types were used for the Het-
eroptera sampling: flight-interception traps
(FIT) (WINTER et al. 1999; GORNER 2004)
for “flight-active* and branch traps (BT)
(KOPONEN et al. 1997; GOBNER 2004) for
“surface-active” species (Fig. 1). The latter
was only used in a broad-leaved tree stand
(F. sylvatica, Q. robur, Q. rubra) at the
Krumbach (KRU) site. The traps were in-
stalled in the center of each tree crown at
heights from 18m to 32m. FIT consisted of
one, BT of two traps per tree crown. Sam-
pling jars were filled with 5% Formaldehyde
(HIE) or 1.5% copper sulphate solution (all
the other investigation sites). The traps
were checked monthly from March to Octo-
ber either at the end of each month (HIE,
EBE, FEG, RIB) or mid-month (OTT, KRU,
FRE, UFF) (Tab. 1).

Species determination was done by T.
Maier (HIE) and the author. Females of the
P. mollis, P. cruentatus, and P. confusus-group
were assigned to P. mollis, because only
males of this species were found.

A Friedman ANOVA (F-ANOVA) and
a Wilcoxon Matched Pair Test (WMP-Test)
was performed to test the annual variation
in activity densities. Differences between
tree species were analysed using a Repeated-

Prunus

Larix decidua, Pa=Picea abies, Pav=

Quercus rubra, Ti=Tilia sp.; FNR

=Betula pendula, Cb=Carpinus betulus, Fe=Fraxinus excelsior, Fs=Fagus sylvatica, Ld

Abies alba, Bp

Tab. 1: Description of study sites. Aa

Forest Nature Reserve.

Quercus petraea, Qro=Quercus robur, Qru=

Pseudotsuga menziesii, Ps= Pinus sylvestris, Pt= Populus tremula, Qp

avium, Pm

Reit im Winkl /

Feuchtwangen /
Gunzenhausen

FEG

Ebrach / Eltmann

Freising Uffenheim

Krumbach

Ottobeuren

Hienheim

Project site

Inzell / Bayer. Wald

RIB

KRU FRE* UFF EBE

oTT

HIE

abbreviation
Project

GOBNER (2005), GAUDERER et al.

MULLER (2005)

MULLER

AMMER et al. (2002), GosNER (2004),
GOBNER et al. (2006)

10°21°E,
48°06'N

SCHUBERT (1998),
Malgr (1997)

10°47'E,
48°54'N

(2005), MULLER et al. (2005)

10°21°E, 49°11'N /
10°47'E, 49°12'N

et al. (2004)

10°12'E,

description

12°28'E, 47°41'N /
12°47'E, 47°46'N /
13°30°E, 48°54'N

720-960

10°34'E,
49°55'N

11°41°E,

48°24'N

10°24'E,
48°22'N

Coordinates

49°30'N

500-510
8-9

325-520

520-535 480 340-390
7-8 89 7-8

7-8

400-475 620-645
7-8

7.5-8

Altitude a.s.l. [m]

5.5-6.5

Mean annual temperature [°C]

1,050-1,360
2004

750

850

650-700
2002

750-800 750-800

900-1,000

650-730

Precipitation [mm/a]

Year(s)

2004

2004

2000-2001
mid-mid

FIT

1999-2001
mid-mid
FIT, BT

1999-2004
mid-mid
FIT

1996-1997

beginning-end

FIT

beginning-end

FIT

beginning-end

FIT

mid-mid
FIT

beginning- end

FIT

monthly sampling interval

Trap type

Pa, Aa, Qp Pa, Aa, Fs

Fs, Qp

Qp, Ti, Cb,
Fe, Bp, Pt

Qp

Qro/Qru

Fs, Qro,
Pm, Pa

Pa, Fs, Pm

Fs, Pa, Qro, Ld

Dominant tree species

in studied stands (>5 %)

Sampled tree species

note

Pa, Aa, Qp Pa, Aa

Fs, Qp

Fs, Pa, Pm, Qru Qro, Qru

Fs, Pa, Pm
Close stand,

Fs, Pa, Qro, Ld
Close stands

Close and more

Coppice-with-
standards
forestry

Close stand,

Close stands,

FNR

open stands, FNRs

Pm- stand more close to forest

edge or glade
1,400

open
400

1,000/ 10,000 / 65,000

Pa, Aa, Fs,

100/ 150

16,000

330/430

400

2,000

Size of forest area [ha]

Pa, Aa, Ps (GUN), )

Qp (FEV), Fs (GUN

Fs, Qro Pa, Ld Pa, Fs, Pm Pa, Fs, Qr Pa, Fs, Qro, Qp, Cb, Pt, Fe, Fs, Qp, (Pa, Ps)
Ld

Dominant tree species
in forest area (>5 %)

Bp, Pav, (Ps, Pa)

* two pure stands (Qro/Qru) in the same forest area were studied

1057



Tab. 2: Number of sampled trees per site and per year, and number of used traps.
Pa=Picea abies, Aa=Abies alba, Ld=Larix decidua, Pm=Pseudotsuga menziesii, Fs=Fagus
sylvatica, Qp=Quercus petraea, Qro=Quercus robur, Qru=Quercus rubra; FIT=flight-
interception traps, BT=branch traps.

Project site year Trap Pa Aa Ld Pm Fs Qp Qro Qru N
type
Hienheim 1996 FIT 9 / 6 /15 ] 9 /39
1997 FIT 9 / 6 /15 ] 9 /39
Ottobeuren 1999 FIT 12/ /12 12 / /36
2000 FIT 12/ /12 12 / /36
2001 FIT 12 / / 12 12 / / / 36
2002 FIT 23/ / / 5 / / /28
2003 FIT 23/ / / 5 / / /28
2004 FIT 21 / / / 3 / / / 24
Krumbach 1999 FIT 21 / / 12 12 / 9 / 54
2000 FIT 15/ / 6 12 / 12 6 51
2001 FIT 6 / / 6 6 / 6 6 30
Freising 2000 FIT / / / / / / 6 6 12
2001 FIT / / / / / / 6 6 12
Uffenheim 2002 FIT / / / / /40 /40
Ebrach/Eltmann 2004 FIT / / / /36 27 |/ /63
Feuchtwangen/Gunzenhausen 2004 FIT 10 10 / / / 5 / /25
Reit im Winkl/Inzell/Bayer. Wald 2004 FIT 15 15 / / / / / /30
Total FIT 188 25 12 60 145 72 57 24 583
Krumbach 2000 BT / / / / 6 / 6 6 18
2001 BT/ / / / 6 / 6 6 18
Total BT 12 12 12 36

Tab. 3: Seasonal activity patterns of Deraeocoris lutescens on branches (BT) at Krumbach
(KRU) site in 2000-2001; traps were emptied mid-month. / = no sampling.

year Mar Apr May Jun Jul Aug Sep Oct Nov 3
males 2000 / 12 13 0 0 0 2 1" 0 / 38

2001 / 0 133 0 0 0 2 38 / / 173
females 2000 / 1 0 0 1 1 0 12 0 / 15

2001 / 0 0 0 0 0 0 22 /] 22
total / 13 146 0 1 1 4 83 0 / 248
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Measure ANOVA (RM-ANOVA), followed
by a Scheffé Post Hoc Test (PH-Test).

Commented species list

Section 1

Section 1 is dealing with the species col-
lected by flight-interception traps in more
than 350 specimens; branch trap results are
given for species collected in at least 30
specimens; species are listed in order of de-
creasing abundance.

Deraeocoris lutescens (ScHILLING 1837)
- Miridae (Fig. 21)
Material collected: Flight-interception traps =
3,182 specimens, 2,8280C (89%), 35499
(11%); branch-traps = 250 specimens, 21200
(85%), 3899 (15%).

Phenological activity: Males exhibited a
distinct activity peak (FIT) at the end of
April (Figs 2a, c, e, 3, 4, 5), which was in-

dependent of study site and year. During
April the activity of D. lutescens reached
mean values up to 24 specimens per tree
crown (HIE1997; Fig. 2a). After mid-May,
almost no males were captured by FITs (Figs
2a, ¢, e, 3, 4, 5). The males of the new gen-
eration occurring in August/September
showed low flight-activity (Figs 2a, c, e, 3, 4,
5), but were more numerous on branches
(Tab. 3). In females a less pronounced activ-
ity peak was observed (FIT) and the mean
values were below three specimens per tree
crown (Figs 2b, d, f, 4b). On branches, fe-
male activity of the new generation was rel-
atively high, especially between mid-Sep-
tember and mid-October (Tab. 3).

The six-year study at site OTT revealed
a high annual variation of male activity, at
least at sites where almost no Quercus occur
(Fig. 5). Activity in 2000 and 2002 was con-
spicuously higher than in 2001 and 2003 (in
1999 and 2004 sampling started not before
mid-May). On P. menziesii the difference be-
tween 2000 and 2001 was significant
(Wilcoxon Matched Pair Test: p<0.05).
However, activity was quite low at this site
(males, 5 specimens per tree crown between
mid-April and mid-May on average). In the
mountainous sites RIB (not shown) even
lower activity was observed: During one
year only 9 specimens were captured in 30
tree crowns.

Tree preferences: Activity of D. lutescens
was much higher at sites were Quercus is the
dominant tree species (HIE, KRU, FRE,
UFF) (Figs 2, 4). Highest activity was found
in the flight-interception traps on Q. petraea
and Q. robur (Figs 2, 3a); significant values
were obtained for HIE and KRU (RM-
ANOVA, PH-Test: p<0.05). The preference
for Quercus was also confirmed by branch
trap samples where 66 % (164 specimens) of
all specimens were captured on Q. robur. A
comparable number of specimens was found
on F. sylvatica and Q. petraea at site EBE in
2004 (FIT) (Fig. 3b). The activity of D.
lutescens was also high on the exotic Q.
rubra in the mixed broad-leaved site at KRU
(Figs 2c, d), but not in pure stand at site
FRE (Figs 2e, f). In the latter case only eight
specimens were found on Q. rubra during
the two years of investigation. The high ac-
tivity on Q. rubra at site KRU was also con-
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firmed by branch trap samples (61 —= 24%).
In KRU (Figs 2c, d) and OTT (Fig. 5) a
high number of D. lutescens males were sam-
pled on the exotic P. menziesii in the year
2000, compared to indigenous F. sylvatica
and P. abies. Within the coppice-with-stan-

dards managed Q. petraea forest at site UFF
no significant difference between the activ-
ity of D. lutescens in the three categories
dense, medium dense, and sparse forest
(RM-ANOVA:

canopy were observed

p>0.10) (Fig. 4).

Fig. 2: Seasonal activity patterns of D. lute-
scens in the canopy (FIT) of different tree
species at site HIE 1996-1997 (a, b), KRU 1999-
2001 (c, d), and FRE 2000-2001 (e, f). Means
and Standard error are shown. At site HIE
traps were emptied at the end of each
month, at sites KRU and FRE mid-month.
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Fig. 3: Seasonal activity patterns of D. lutescens in the canopy (FIT) of different tree

species at site FEG (a) and EBE (b) in 2004. Means and Standard error are shown. In all
months average activity of females (not shown) was below one specimen per trap. The
traps were emptied end of each month.
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Fig. 4: Seasonal activity patterns of D. lutescens in the canopy (FIT) of Q. petraea in a
coppice with standards forest at site UFF in 2002. Means and Standard error are shown.
The traps were emptied mid-month. FC=forest canopy.
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Discussion: D. lutescens was the most
abundant species in the present study, oc-
curring at all study sites (lowland and moun-
tainous). This species has a west-palaearctic
distribution and is common in Europe
(KerzHNER & JOSIFOV 1999; GUNTHER &
ScHUsTER 2000). Generally the observed
seasonal pattern confirms the current
knowledge on this species. It overwinters as
imago, the new generation occurs from mid-
July on, and one generation per year is de-
veloped (EHANNO 1977; GouLa 1988;
WACHMANN et al. 2004). As [ could show,
the activity of males compared to females is
much higher in early spring. Males are ac-
tive only during a small time interval in the
end of April, probably during the search for
food and mates. Later on, only females oc-
cured (see also EHANNO 1977). No differ-
ence in activity of males and females was
observed in the new generation. Results
from fogging of 30 Q. petraea tree crowns in
the end of July 2004 and beginning of Au-
gust 2005 near Werneck (Northern Bavaria)
showed, that also densities of males (97
specimens) and females (107 specimens) of
the new generation were comparable
(GobBner unpubl. data). Similarly, SOUTH-
wooD (1960) found a low number of males
(seven specimens) and females (nine speci-
mens) with suction traps in Britain (May,
September, October). Therefore, either fe-
males were less flight-active in early spring
or winter mortality in females is higher than
in males. Sex-specific differences in winter
mortality in insects were reported by RE-
NAULT et al. (2002). If this applies for D.
lutescens has to be verified by canopy fogging
of Quercus in early spring.

WACHMANN et al. (2004) reported that
D. lutescens occurs on several broad-leaved
trees, mainly on Tilia, Quercus, Acer, Cory-
lus, and Ulmus (see also STRAWNKSKI 1936,
1964; SOUTHWOOD & LESTON 1959; LESTON
1961; WAGNER & WEBER 1964; WAGNER
1971; GOLLNER-SCHEIDING 1974, 1992;
EHANNO 1977; TAMANINI 1981, 1982;
CHEROT 1990). As MASSEE (1954) and SI-
MON (1992) demonstrated, D. lutescens is al-
so found in high numbers on fruit trees
(Malus, Pyrus, Prunus). The generally high
abundance on indigenous Quercus (e.g.
MASSEE 1954; VLACH 1994) could be con-

firmed in present study. In contrast, exotic



Q. rubra seems to be used as habitat only in
mixed stands with indigenous Quercus.

Different explanations for the unequal
distribution of D. lutescens on the studied
tree species are possible: 1) differences in
food supply and 2) differences in microcli-
matic conditions.

1) Predacious D. lutescens mainly feeds
upon aphids and other small arthropods
(STRAWINSKI 1964; TAMANINI 1982; WACH-
MANN et al. 2004). Differences in aphid den-
sities could explain the high activity on F.
sylvatica at site EBE in 2004, while at all oth-
er sites low activity was observed on this tree
species. In 2004 mass occurrence of beech
woolly aphid Phylaphis fagi (LINNAEUS 1767)
(Homoptera: Phyllaphidinae) was observed
in EBE (Miiller pers. comm.). Another
species of the same genus, Deraeocoris fascio-
lus KNIGHT 1921, is known to feed on P. fagi
in North America, where it occurs on Fagus
grandifolia EHRH. (WHEELER 2001). The high
activity of D. lutescens on exotic P. mengiesii
might also be an effect of high food supply.
Densities of introduced P. menziesii woolly
aphid Adelges cooleyi (GILLETTE 1907) (Ho-
moptera: Adelgidae) were high during the
study period. During times of low native
aphid abundance (year 2000) aphidophagous
insects seemed to concentrate on this new
food resource (see GOBNER et al. 2005). Prob-
ably D. lutescens exploit P. fagi on F. sylvatica
and A. cooleyi on P. menziesii in Central Eu-
rope. As LAMINE et al. (2005) pointed out
searching behaviour of D. lutescens is influ-
enced by resource availability.

2) Dorow (2001) described D. lutescens
as a species inhabiting trees of open land
and forest edges. The high activity on
shade-intolerant species like Quercus and
partly L. decidua compared to shade-tolerant
F. sylvatica and semi shade-tolerant P. abies
might therefore be explained by warmer and
drier microclimatic conditions. This can al-
so be seen as a reason for the high activity
on exposed P. mengiesii crowns overtopping
the surrounding trees in present study. How-
ever, in Q. petraea no difference in activity
in the canopies with dense, medium dense,
and open forest canopy was observed.
Therefore, differences in light and tempera-
ture might not be crucial for the abundance
of D. lutescens. In contrast, activity of D.
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lutescens near ground in the forest interior
seems to be low (Dorow 1999, 2001, Golin-
er unpubl. data). Therefore, food supply
might be the most likely explanation for the
occurrence pattern of D. lutescens in tree
crowns. D. lutescens is known as a beneficial
species in agriculture and forestry, e.g. at-
tacking some pest species in orchards (FAU-
VEL & ATGER 1981; CHIRECEANU 2000
LINDSKOG & VIKLUND 2000). The fluctua-
tion in aphid abundance might also explain
the high annual fluctuation observed in
present study, especially at site OTT.

Harpocera thoracica (FALLEN 1807) —
Miridae (Fig. 22)

Material collected: Flight-interception traps =
1,831 specimens, 83600" (46 %), 995 Q¢ (54 %);
branch-traps = 33 specimens, 600" (18 %), 27 9@
(82%).

Phenological activity: Males and fe-
males showed a conspicuous activity peak in
May (Figs 6, 7). While after mid-May al-
most no males were found at site KRU and
FRE (2000-2001) (Figs 6c, e), at site UFF
(2002) highest activity was observed be-
tween mid-May and mid-June (Fig. 8). At
site KRU, females seemed to occur longer
than males (Figs 6¢c, d). This was also con-
firmed by branch trap samples. While 30 %
of females occured after mid-May, all males
were sampled before that time. Differences
in the occurrence of H. thoracica between

Fig. 5: Seasonal activity patterns of D.

lutescens in the canopy (FIT) of different

tree species at site OTT 1999-2004. The
traps were emptied mid-month. In 199
and 2004 sampling started in May.

9
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years became most obvious at site HIE (Figs
6a, b). While 65 specimens were sampled in
1996, only one female was captured in 1997.
The difference was significant (Wilcoxon
Matched Pair Test: p<0.01).



Tree preferences: Highest numbers of H.
thoracica were found in the oak dominated
stands of FRE and UFF (Figs 6e, f, 8). In
beech dominated forests (HIE, EBE) the ac-
tivity of H. thoracica was much lower (Figs
6a, b, 7c, d). At site OTT, were almost no
Quercus occur, not a single specimen of this
species was captured. The flight-acticity of
H. thoracica was highest in Quercus canopies
(Figs 6, 7) and this was significant at HIE,
KRU, and EBE (RM-ANOVA, PH-Test:
p<0.05). H. thoracica occured in high num-
bers on exotic Q. rubra, especially in the
pure stand at site FRE (Figs Ge, f). Only from
mid-May to mid-June 2001 a higher number
of H. thoracica were sampled on indigenous
Q. robur. The high numbers found on P.
abies at site FEG were noticable (Figs 7a, b),
but differences between tree species were not
significant. In the coppice-with-standards
managed oak forest at site UFF no significant
difference between the activity of H. thoraci-
ca in the three categories dense, medium
dense, and sparse forest canopy were ob-

served (RM-ANOVA, p>0.10) (Fig. 8).

Discussion: H. thoracica showed its ac-
tivity peak in early spring, in most cases be-
fore mid-May. WACHMANN et al. (2004) re-
ported that within the zoophytophagous
“early spring bugs“ H. thoracica is the one
with the fastest development. It requires on-
ly two weeks for nymphal development and
this seems to be typical for catkin feeders
(SoutnwooD & LESTON 1959). Climatic
factors might have caused the later occur-
rence of this species at site UFF in 2002.
The males have an especially short imaginal
life span. SOUTHWOOD & LESTON (1959)
and GROOVES (1968) reported longevity of
males in H. thoracica of only one week in
Britain. H. thoracica developed one genera-
tion per year. Eggs are inserted at the bud
bases and stay there for around 11 months
(SoutHwooD & LESTON 1959; ScHOPF &
MITTERBOCK 1991; SCHOPF et al. 1991). As
for most species occurring in early spring on
Quercus, this phenological pattern has to be
seen as adaptation to its host plant. Nymphs
suck on buds and pollen sacs of young blos-
soms of male Quercus (WACHMANN et al.
2004). The feeding habit of H. thoracica can
cause a die off of young shoots (SCHOPF et al.
1991). Primarily, the results at site HIE in-
dicate high fluctuation in population densi-
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Fig. 7: Seasonal activity patterns of H. thoracica in the canopy (FIT) of different tree
species at site FEG (a, b) and EBE (c, d) in 2004. Means and Standard error are shown. The
traps were emptied end of each month.
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ties. According to the present study, no
clear difference in flight-activity of males
and females in tree crowns are expected. In
contrast, WACHMANN et al. (2004) reported
about a high flight-activity of males only,
flying to artificial light. Also SOUTHWOOD
(1960) describes enormous catches of H.
thoracica males during certain nights. How-
ever, females are attracted to light, too: thus,

this phenomenon remains mysterious.
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Dorow (2001) classified H. thoracica as
Quercus-specialist. This is confirmed by the
results of present study and by other studies
(STRAWIKISKI 1936; EHANNO 1965; GOLL-
NER-SCHEIDING 1972; STEPANOVICOVA 1972;
VLACH 1994; STEPANOVICOVA & BIANCHI
1999; WACHMANN et al. 2004; GOBNER
2006a). Present results indicate that this
species exhibits high activity only in stands
with a high proportion of Quercus. CMOLU-
CHOWA & LECHOWSKI (1990) classified H.
thoracica to be typical for Tilio-Carpinetum
in Poland. Interestingly, abundance of H.
thoracica on introduced Q. rubra was also
high and reached even higher values in a
pure Q. rubra stand compared to an indige-
nous Q. robur stand (see GOBNER 2006b).
Why H. thoracica showed high activity on
conifers, specifically on P. abies at site FEG,
cannot be explained by present autecologi-
thoracica is
aphids.
WACHMANN et al. (2004) describe this
species was already observed sucking on

cal knowledge. Perhaps, H.

sometimes feeding on conifer

aphids. However, it is assumed that this
species exclusively lives on Quercus.

H. thoracica is known to prefer sunny
and dry sites (WACHMANN et al. 2004). Be-
sides the high proportion of Q. petraea, this
might explain the high activity of this
species at coppice-with-standards managed
forest site UFF, although within this site no
difference between differently dense forest

canopies was observed.
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Fig. 9: Seasonal activity patterns of P. varians in the canopy of different tree species at site KRU 1999-2001. Means and Standard error
are shown. The traps were emptied mid-month.
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Psallus varians (HERRICH-SCHAEFFER 1841)
- Miridae (Fig. 23)

Material collected: Flight-interception traps =
1,562 specimens, 61500 (39 %), 947 99 (61 %);
branch-traps = 120 specimens, 6800 (57 %),
5200 (43 %).

Phenological activity: Comparing activ-
ity patterns of different sampling intervals,
main activity of P. varians in the first two
weeks of June can be assumed, although at
site. OTT highest numbers of specimens
were observed between mid-June and mid-
July (Figs 9-11). Imagines were flight-active
within a narrow time-interval (<1 month),
although single captures were made until
September. This was confirmed by branch
trap samples: 90 % of all specimens occured
between mid-May and mid-June in both
study years. Not only seasonal, but also an-
nual variation was high. This is illustrated
by the six-year study at site OTT (Fig. 11).
At this site, activity in 2001, 2003 and 2004
was conspicuously higher than in 1999,
2000, and 2002. Regarding F. sylvatica the
between-year difference was significant (F-

ANOVA: p<0.05).

Tree preferences: Interestingly, in the
broad-leaved tree dominated site HIE
(1996-1997) and in the Quercus stands of
FRE (2000-2001) and UFF (2002) average
number of sampled P. varians was below 1
per tree crown (which is therefore not
shown). Generally, number of sampled spec-
imens was higher on broad-leaved trees
compared to P. abies. However, no clear
preference of P. varians for Quercus or F. syl-
vatica could be observed. The activity of
males in tree crowns of P. menziesii at site
KRU in 1999 (Fig. 9) and on A. alba at site
FEG (Figs 10a, b) was quite high. In moun-
tainous stands (REW, NBJ) P. varians was
found on A. alba (400" 69 ) and P. abies
(1o 3¢9).

Discussion: P. warians was by far the
most abundant Psallus species and the third
most abundant species in total at the various
sites within present investigation. Near
ground activity densities of P. varians were
also high compared to other Heteroptera
species in the study by Dorow (1999,
2001). In present study P. varians occured at
both lowland and mountainous sites, con-
firming the studies of GOLLNER-SCHEIDING
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& REZBANYAI-RESER (2000) who found this
species between 530 and 1,200 m as.l. in

southern Switzerland.

The main activity time of imagines was

observed during the first two weeks in June.

Fig. 10: Seasonal activity patterns of P
varians in the canopy (FIT) of different tree
species at site FEG (a, b) and EBE (c, d) in
2004. Means and Standard error are
shown. The traps were emptied end of
each month.
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Fig. 11: Seasonal activity patterns of P
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canopy (FIT) of different tree species at site
OTT (1999-2004). Means and Standard error
are shown. The traps were emptied mid-
month.
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total 1810200 0040000 00274000 00ff1000 00620001756000

Therefore it seemed to be even shorter than
the time of occurrence mentioned by GOR-
czyCA (1991) for Poland (June-July) and
WACHMANN et al. (2004) for Germany and
Austria (end of Mai to mid-July). However,
in some years, e.g. in 2004 at site OTT,
highest activities were observed between
mid-June and mid-July. A similar pattern
occured in 1991 (highest activity: mid-June
to mid-July) compared to 1992 (highest ac-
tivity: mid-May to mid-June) in the forest
nature reserve Schonbuche in Hesse
(Dorow 2001). This can probably be ex-
plained by differences in climatic condi-
tions. Results indicate that females occur for
a longer time than males. Interestingly, fe-
males showed higher flight-activity, but
were less active on branches than males. Al-
so, DOROW (2001) found a slightly higher
flight-activity of females near ground. Ob-
served seasonal pattern indicated that only
one generation per year occurs, which over-
winters in the egg stage (see also WACH-
MANN et al. 2004). A high annual fluctua-
tion in abundance was observed and this
concurs with results of DOROW (1999) and
WACHMANN et al. (2004).

Its affinity with broad-leaved trees
(STRAWINISKI 1964; TAMANINI 1981), but no
clear preference for Quercus, as described by
WACHMANN et al. (2004), could be con-
firmed by present study. No significant dif-
ferences in activity were observed between
P. warians specimens on Quercus and on F.
sylvatica. Also, in urban areas (GOLLNER-
SCHEIDING 1992), in a beech forest in Den-
mark (NIELSEN 1974), and in a primary for-

est nature reserve in Slovenia (FLOREN &
GoGALA 2002) high abundance of P. varians
on F. sylvatica was documented. WAGNER
(1952, 1962, 1975) and SCHUSTER (1995)
note Fagus sylavatica and Quercus as main
host trees for the Central European sub-
species P. warians warians. GOBNER (2006a)
found a significant preference of P. varians
for F. sylvatica, using a Monte-Carlo-Test.
WAGNER (1962) argues that in many parts of
Central and Northern Europe F. sylavatica is
the main host tree, while in other regions
Quercus species are more important hosts.
Probably, in Central Europe a high overall
abundance of P. varians occurs only in larg-
er beech forests, like the Northern Steiger-
wald (EBE) and the beech forests of Hesse.
According to my results, introduced Q.
rubra is used as habitat by P. varians, too, at
least in some years. REUTER (1908) pointed
out, that a low number of P. varians success-
fully develop on conifers. In contrast,
WACHMANN et al. (2004) assumes conifers
not to be host trees of P. varians, although
this species is found frequently on conifers.
Therefore, the occurrence on P. abies, A. al-
ba, and P. menziesii in present study remains
unclear. STRAWINSKI (1964) observed P. var-
ians sucking out aphids and insect eggs.
Hence, it might be possible that zoophy-
tophagous P. varians sometimes use conifer
aphids as food resource.

Atractotomus magnicornis (FALLEN
1807) - Miridae (Fig. 24)

Material collected: Flight-interception traps =
1,497 specimens, 61200 (41 %), 88599 (59 %).
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Phenological activity: Highest activity
of A. magnicornis was observed between
mid-June and mid-July (Fig. 12). Females
seemed to occur longer, still with high
flight-activity between mid-July and mid-
August. In the years 2001 and 2004 they
even exhibited the activity peak during that
time interval (Figs 12b, d). At the moun-
tainous site (RIB) A. magnicornis occured
later in the year and showed lower overall
activity (Figs 13c, d). The six-year study at
site OTT points out that seasonal as well as
high annual fluctuation in flight-activity
occured (Figs 12¢, d). The latter was highly
significant for P. menziesii (1999-2001) and
P. abies (1999-2004) (F-ANOVA: p<0.001).

Tree preferences: Almost all specimens
of A. magnicornis were sampled on conifer-
ous trees, like P. abies, P. menziesii, and A. al-
ba. The high numbers of specimens found

on introduced P. mengiesii are remarkable,
especially at site KRU where a one hectare
pure stand of P. menziesii was investigated
(Figs 12a, b). At OTT and KRU the higher
flight-activity of A. magnicornis on P. men-
ziesii compared to other tree species was sig-
nificant (RM-ANOVA, PH-Test: p<0.05).
At sites FEG and RIB more specimens of A.
magnicornis were captured on A. alba com-
pared to P. abies (Fig. 13). However, this was
not significant. No specimens were sampled
on Quercus. At site HIE a low number of A.
magnicornis were captured in total. All spec-

imens were sampled on P. abies, except one

(L. decidua).

Discussion: A. magnicornis occured
within a large altitudinal range, which cor-
responds with previous publications (BUT-
TNER & WETZEL 1964; TAMANINI 1982;

WACHMANN et al. 2004). A clear influence

Fig. 12: Seasonal activity patterns of A.
magnicornis in the canopy (FIT) of different
tree species at site KRU 1999-2001 (a, b)
and OTT 1999-2004 (c, d). Means and
Standard error are shown. The traps were
emptied mid-month.
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of climatic conditions on phenological data
of A. magnicornis was observed in present
study. While at lowland sites main activity
of imagines occured between mid-June and
mid-July, at mountainous sites abundance
peak was around two weeks to one month

later. This confirms the reports of GORCZY-
CcA (1991) and WACHMANN et al. (2004)
that the presence of this species depends on
altitude. Overall activity at mountainous
sites was smaller compared to lowland sites.
Independent of altitude, A. magnicornis de-
veloped one generation per year and over-
wintered in the egg stage. Eggs might be de-
posited in bark cracks. GOBNER & BRAU
(2004) observed high numbers of nymphs in
arboreal photo eclectors, which were in-
stalled two meters above ground. They ex-
plained the high activity on stems by a mi-
gration of nymphs that hatched under the
bark of stems up to the tree crown. The ob-
served differences in annual activity clearly
indicate high fluctuations in population
densities between years.

A. magnicomis is exclusively found on
conifers (REUTER 1908; WAGNER 1952;
MASSEE 1954; STRAWINSKI 1964; TAKSDAL
1965; Diour  1975; TAMANINI  1982;
STONEDAHL  1990;  Gorczyca  1991).
WACHMANN et al. (2004) described P. abies
as main host tree of A. magnicornis in Cen-
tral Europe, which is rarely found on other
conifers (Abies, Pinus, Larix, Juniperus com-
munis L., Thuja). In contrast, significantly
higher abundance was found on exotic P.
menziesii compared to indigenous P. abies in
particular years of present study. GOBNER &
BRAU (2004) found also a higher density of
this species in tree crowns of P. menziesii
compared to P. abies using branch beating
method. A. magnicornis feeds phytophagous
on needles and buds of host plants as well as
zoophagous on insects (Aphidina, Pso-
coptera) and mites (MASSEE 1954; SCHNEI-
DER 1962; THALENHORST 1962; STRAWINSKI
1964; WACHMANN et 2004). The
zoophagous feeding habit of A. magnicornis
was also demonstrated in North America, to
where it was introduced (MCCLURE 1979,
1981; WHEELER & HENRY 1977, 1992). Mc-
CLURE (1979) found A. magnicornis to be
one of the predominant predators of helm-
lock scale (Fiorinia externa FERRIS 1942, Ho-
moptera, Diaspididae) in a helmlock forest
(Tsuga canadensis (L.) CARR.) of Connecti-
cut. The most probable prey species in Eu-
rope is A. cooleyi, which was introduced to-
gether with P. menziesii from North Ameri-
ca and reaches high densites on its host
plant in Central Europe (STEFFAN 1972).
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STEHLIK (1998) investigated Heteroptera on
introduced Cupressaceae in the Czech Re-
public and he found that A. magnicornis de-
velops on introduced Thuja occidentalis L.
and TAKSDAL (1965) found the species on
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Fig. 14: Seasonal activity patterns of R. striatellus in
the canopy (FIT) of different tree species at site HIE
1996-1997 (a, b), KRU 1999-2001 (c, d) and FRE
2000-2001 (e, f). Means and Standard error are
shown. At HIE traps were emptied end, at sites KRU
and FRE mid-month.
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emptied mid-month.
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exotic tree species in his study on the Het-
eroptera of ornamental trees in Norway. In
addition, my results indicate that abun-
dance of A. magnicornis might be higher on
A. alba compared to P. abies, but this was
not statistically significant. Based on these
results, A. magnicornis cannot be assigned as
P. abies specialist as done by DoroOw (2001).
Probably, phenological patterns of A. magni-
cornis are highly influenced by fluctuations

in prey densities.

Rhabdomiris striatellus (FABRICIUS
1794) — Miridae (Fig. 25)

Material collected: Flight-interception traps
1,211 specimens, 65500" (54 %), 556 Q0 (46 %

);
91 specimens, 4000 (44 %),

branch-traps
5199 (56 %).
Phenological activity: R. striatellus ex-
hibited highest flight-activity in May and
June (Fig. 14). This was confirmed by

branch trap samples: 27 % (25 specimens) of
the collected specimens were sampled be-
tween mid-April and mid-May and 70 % (64
specimens) between mid-May and mid-
June. Males occured slightly earlier than fe-
males, especially at site FRE in the year
2000 (Figs 14e, f) and at site HIE in the year
1996 (Figs 14a, b). Besides seasonal, also an-
nual fluctuations in abundance were ob-
served. This was most obvious at site KRU,
where activity in the year 1999 was much
higher than in 2000 and 2001 (Figs 14c, d).
However, this was not significant (F-ANO-
VA: p>0.10).

Tree preferences: Highest flight-activity
of R. striatellus was observed on Quercus
(Fig. 14). This was significant at all sites
(RM-ANOVA, PH-Test: p<0.05). Only at
site KRU in 2001 the number of specimens
found on F. sylvatica by FITs is worth men-



tioning. At site OTT where almost no Quer-
cus trees occured in the studied stands, not a
single specimen was found on F. sylvatica, P.
abies, or P. menxiesii. Interestingly, high
numbers were found on introduced Q. rubra
(Figs 14e, f). In addition, activity on
branches of Q. rubra was higher than on F.
sylvatica. In the pure stand of Q. rubra at site
FRE in 2000 the activity of R. striatellus was
even higher than in the pure stand of Q.
robur (Figs 14e, f). The activity of R. striatel-
lus in the oak forest at site UFF in 2002 was
low with a mean peak in June of slightly
more than one specimen per tree crown. In
the beech forest of EBE and at site FEG in
2004, even lower activity on Q. petraea was
observed. No specimen was sampled on F.
sylvatica in EBE.

Discussion: R. striatellus is one of the
mirid species that has a very fast develop-
ment under ideal climatic conditions, as it
was shown for H. thoracica (WACHMANN et
al. 2004). In 1996 at site HIE and in 2000 at
site FRE especially males occured early in
spring and reached their abundance peak al-
ready before mid-May. Favourite climatic
conditions probably caused this early occur-
rence. In other years and at other sites males
reached their activity peak between mid-
May and mid-June, as females did in gener-
al. According to WACHMANN et al. (2004),
in June, eggs are deposited in female blos-
som buds, where they overwinter. However,
in spring GOBNER & BRAU (2004) found
high numbers of nymphs in arboreal photo
eclectors that were installed two meters
above ground at site KRU. They assume
that nymphs might hatch from eggs deposit-
ed in bark cracks and migrate up to the tree
crown in spring. This corresponds with the
results of LAPKOVA (1989a, 1989b) and
VIDLICKA (1993) in Slovakia. A slightly
higher flight-activity of males in tree crowns
can be assumed and this corresponds with
results of light trapping (GOLLNER-SCHEID-
ING & REzZBANYAI-RESER 2000). Only one
generation per year is developed. The
recorded high annual variation indicates
high fluctuations in population densities of
this species. This probably caused the low
activity during the one-year study at sites
UFE EBE and FEG.
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Fig. 16: Seasonal activity patterns of C.
alpestris in the canopy (FIT) of different
tree species at site FEG (a, b) and RIB (c, d)
in 2004. Means and Standard error are
shown. The traps were emptied end of
each month.
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Tab. 4: Number specimens of P. rufipes sampled by flight-interception traps. Highest numbers are bold (co/99).
N=Number of traps.

Project site year N Mar Apr May Jun Jul Aug Sep Oct Nov S

HIE 1996 39 / 0/0 0/0 0/0 31 10/4 3/2 0/0 / 16/7
1997 39 / 0/0 0/0 0/0 9/3 20/1 0/0 0/0 / 29/4

oTT 1999 36 / / / 0/0 1/0 0/0 3/0 0/0 -I- / 4/0
2000 36 / 0/0 0/0 0/0 3/0 3/2 3/1 0/0 0/0 / 9/3
2001 36 / 0/0 0/0 0/0 0/1 9/0 5/0 0/0 / / 14/1
2002 28 / 0/0 0/0 0/0 3/0 ”n 1/0 0/0 / / 1n
2003 28 / 0/0 0/0 0/0 1/0 712 10/0 3/0 / / 2172
2004 24 / / / 0/0 0/0 5/0 3/0 1/0 / / 9/0

KRU 1999 54 / / / 0/0 2/0 22/4  16/3 2/0 / / 42/7
2000 51 / 0/0 0/0 0/0 3/2 28/9  42/8 0/0 0/0 / 73/19
2001 30 / 0/0 0/0 0/0 0/0 11/6 8/0 0/0 / / 19/6

FRE 2000 12 / 0/0 0/0 0/0 0/2 6/1 25/4 4/2 0/0 / 35/9
2001 12 / 0/0 0/0 0/0 0/0 10/3 172 0/0 / / 27/5

UFF 2002 40 / 0/0 0/0 0/0 1/0 12/4  21/0 4/0 / / 38/4

EBE 2004 63 / 0/0 0/0 0/0 3/0 271 201 3/0 / 53/2

FEG 2004 25 / 0/0 0/0 0/0 0/0 171 2/0 0/0 / 31

RIB 2004 30 / 0/0 0/0 0/0 21 5/1 2/0 0/0 / 9/2

Total begin-end / 0/0 0/0 0/0 17/5 63/8 273 3/0 / 110/16

Total mid-mid 14/5 120/32 154/18 14/2 302/57

The present study confirmed the prefer-
ence of R. striatellus for Quercus, as de-
scribed by STRAWINSKI (1964), GOLLNER-
SCHEIDING (1970, 1972), RiBes (1982),
VLACH (1994), STEPANOVICOVA & BIANCHI
(1999), Dorow (2001), WACHMANN et al.
(2004), and GOBNER (2005, 2006a). In pres-
ent investigation, I document that prefer-
ence of R. striatellus for Quercus includes not
only indigenous oaks, but also exotic Q.
rubra. The binding to Quercus probably is
caused by the special feeding habit of the
nymphs. STRAWINSKI (1964) and WACH-
MANN et al. (2004) reported that nymphs
mainly suck on reproductive organs like fe-
male blossom buds and pollen sacs of Quer-
cus host trees. Imagines, however, are main-
ly zoophagous (aphids, cicada nymphs, mirid
nymphs, caterpillars) (see JAHN 1944; KuL-
LENBERG 1944; SouTHwWOOD & LESTON
1959; PUTSHKOV 1961; STRAWINSKI 1964;
STARY et al. 1988; HRADIL 2001; WHEELER
2001; WACHMANN et al. 2004). This might
explain why they were sometimes found on
other tree species or in the herb layer, as re-
ported by WACHMANN et al. (2004).

Cremnocephalus alpestris \WAGNER
1941 - Miridae (Fig. 26)

Material collected: Flight-interception traps =
1,174 specimens, 1,05900" (90%), 115 9@ (10%).
Phenological activity: Depending on the
year, the activity peak of imagines was be-
tween mid-May and end of July (Figs 15, 16).
In addition, fluctuations in total abundance

between years occured (Fig. 15). This was
most obvious regarding males on P. menziesii
at site KRU (Figs 15a, b). While 40 males
per tree crown were found between mid-May
and mid-June in 2000, in total only 18 males
were found in 1999 and three in 2001. This
was statistically significant (F-ANOVA:
p<0.05). At site HIE in 1996 and 1997 only
13 specimens of C. alpestris were captured.

Tree preferences: The majority of speci-
mens was sampled in the crowns of conifers
and only two on F. sylvatica at site HIE and
one on Q. robur at site KRU. A much high-
er abundance of C. alpestris was observed on
P. menziesii compared to P. abies at site KRU
and OTT (Fig. 15). This was significant in
2000 at site OTT and in 2000 at site KRU
(RM-ANOVA, PH-Test: p<0.05), a trend
(p=0.05) was observed in 2001 at site KRU.
A high variation in abundance between sin-
gle trees of P. mengiesii occured, regarding
especially males at site OTT (Figs 15c¢, d).
At site FEG and in the mountainous stands
(RIB) the activity on A. alba was much
higher than on P. abies (Fig. 16). In summa-
ry, C. alpestris exhibited high activity only
on P. menziesii and A. alba.

Discussion: C. alpestris is known as
species inhabiting Central and Southeast
European mountainous landscapes, occur-
ring mainly between 1,000 and 1,700 m a.s.1
(WAGNER 1952, 1973; WAGNER & WEBER
1964; DioL1 1975; TAMANINI 1982; GORCZY-
cA 1991). BUTTNER & WETZEL (1964) ob-
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served C. alpestris only obove 720 m a.s.l. in
West Saxony. At lowland sites it was rarely
found in previous investigations in Ger-
many (SCHUSTER 1995; WACHMANN et al.
2004). Surprisingly, in present study C.
alpestris was observed in high numbers at the
lowland sites of KRU (620-645 m a.s.l.) and
FEG (500-510 m a.s.l.) and the preference
for mountainous sites, therefore, not con-
firmed by present study. A much higher
number of males was noticed at all study
sites. If males are more flight-active or male
densities are higher than for females has to
be verified by future investigations.

Depending on year and altitude activity
peaks ranged from early June to mid-July
and this goes along with the informations of
WACHMANN et al. (2004). At mountainous
sites flight-activity started around half a
month later compared to lowland sites. The
high variation in flight-activity of C.
alpestris between years and single trees was
conspicuous and this might be explained by
fluctuations in prey availability. Only one
generation per year occured at all sites. Ac-
cording to WACHMANN et al. (2004) females
of C. alpestris insert their eggs at the base of
the short shoots, where they overwinter.

The preference of C. alpestris for P. abies
(DioL1 1975; WACHMANN et al. 2004) was
not confirmed by present study. A conspicu-
ously higher activity occured on P. menziesii
and A. alba (see also GOBNER & BRAU 2004;
GOBNER 2005). The zoophytophagous C.
alpestris sucks on needles and buds of its host
trees as well as on aphids and coccids
(WACHMANN et al. 2004). Possibly, the high

abundance of aphid prey (Douglas-fir wool-
ly aphid A. cooleyi on P. menziesii — GOBNER
2004; GOBNER et al. 2005; Lachnidae on A.
alba — MULLER et al. 2005, ZOBL et al. 2005)
can explain the high abundance compared
to P. abies.

Pentatoma rufipes (LINNAEUS 1758) —
Pentatomidae (Fig. 27)

Material collected: Flight-interception traps =
501 specimens, 42900 (86%), 7299 (14%);
branch-traps = 397 specimens, 24100 (61 %),
156 99 (39%).

Phenological activity: Average flight-
activity was not higher than one specimen
per tree crown in most cases. The number of
sampled specimens, separated by site and
sex, is shown in Table 4, illustrating that P.
rufipes exhibited the highest flight-activity
between mid-July and mid-September. A
similar seasonal pattern was observed by
branch traps (Fig. 17).

Tree preferences: For P. rufipes no clear
preference for a particular tree species was
observed: The species occured on broad-
leaved and coniferous tree species. In a few
cases (OTT 2000, 2003, 2004, KRU 1999) a
significantly higher activity on broad-leaved
compared to coniferous trees was detected
(RM-ANOVA, PH-Test: p<0.05). A higher
number of P. rufipes combined with an earli-
er seasonal occurrence was observed on F.
sylvatica compared to Q. robur branches
(Fig. 17). However, this was only significant
in 2001. The activity of P. rufipes on intro-
duced Q. rubra was higher than on indige-
nous Q. robur (Fig. 17), but this was not sig-
nificant.

Fig. 17: Seasonal activity patterns of P
rufipes on branches (BT) in the canopy of
different tree species at site KRU (2000-
2001). Means and Standard error are
shown. The traps were emptied mid-
month.
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Fig. 19: Seasonal activity patterns of P mollis in the canopy (FIT) of different tree species at site HIE (1996-1997). Means and Standard
error are shown. The traps were emptied end of each month.
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Discussion: P. rufipes is a very common
species in Central Europe (WAGNER 1966;
LANGE 1987). Results of present study indi-
cate that in tree crowns flight-activity of
this species is much lower than activity on
the surface of branches. Number of males
was much higher than number of females
and this corresponds with results of light-
trapping (GOLLNER-SCHEIDING & REZBAN-
YAI-RESER 2000). Interestingly, with fogging
of 30 Q. petraea trees (July 2004/August
2005) near Werneck (Northern Bavaria) a
comparable number of males (435) and fe-
males (415) were sampled (GoBner unpubl.
data). Conclusively, activity, but not densi-
ties of males seem to be higher in the
canopy of broad-leaved trees.

Highest activity of P. rufipes occured be-
tween mid-July and mid-September. Later,
relatively few specimens were observed in
tree crowns. In the near ground stratum
Dorow (2001) documented high activity of
P. rufipes until mid-October in the Forest
Nature Reserve Schénbuche in Hesse, and
GoBner (unpubl. data) at the sites of present
study. WAGNER (1966) reported that P. ru-
fipes overwinters as imago. Therefore, in Oc-
tober imagines of P. rufipes might be search-
ing for overwintering habitats near the
ground. However, MASSEE (1954), SOUTH-
WOOD (1960) and WACHMANN (1989) as-
sume that young nymphal stages of this
species overwinter. Because no imagines
were found in November and between mid-
March and end of June, it seems more plau-
sible that this species overwinters as nymph.

P. rufipes occurs on several broad-leaved
tree species (STRAWINSKI 1936; LANGE 1987,
GOLLNER-SCHEIDING 1992; VLACH 1994). In
present investigation no preference neither
for broad-leaved nor for conifer trees was ob-
served. REUTER (1908) classified P. rufipes as
“species that can be found on broad-leaved
trees or herbaceous plants as well as on
conifers during summer, but do not hiber-
nate on conifers®. STRAWISSKI (1964) de-
scribed this species as optional zoophagous
plant sap sucker, MASSEE (1954) as preda-
cious species. If P. rufipes occurs on conifers
because of feeding or as place for mating or
resting remains unclear. The author ob-

served mating only on broad-leaved trees.

a b
) —e— Picea abies ) —e— Picea abies

4 -»--Abies alba T -»--Abies alba

-m- Quercus petraea 5} -m-Quercus petraea

o o
£ dd 15+ 282
} = | =
) )
o o
(7)) nw 3¢
c c
o 2} [ 1 @
£ E .
3 I b
o o
) )

1} ! -

'
0} emedti e omemen | Of swewsiionsne
AMJ J ASDO AMJ JASDO
total 0 012 2 0 0 O total 0 013 11 0 0 O

Dryophilocoris flavoquadrimaculatus
(De Geer 1773) — Miridae (Fig. 28)
Material collected: Flight-interception traps =
478 specimens, 17300 (36 %), 30599 (64 %).

Phenological activity: At site FRE the
activity peak of D. flavoquadrimaculatus was
between mid-April and mid-May in 2000,
but between mid-May and mid-June in 2001
on indigenous Q. robur and on introduced
Q. rubra (Figs 18c, d). At site KRU the ob-
served seasonal pattern depended on year,
tree species and sex (Figs 18a, b). However,
in all cases the activity peak was between
mid-April and mid-June.

Tree preferences: D. flavoquadrimacula-
tus was only found in stands where Quercus
occured (HIE, KRU, FRE, UFF, FEG, EBE).
Around 90 % of all specimens were sampled
on Quercus and 9% on F. sylvatica. At site
KRU the higher abundance on Quercus
compared to the other sampled tree species
was significant (RM-ANOVA, PH-Test:
p<0.05). In Q. petraea stands of UFF and in
mixed stands of EBE, HIE and FEG average
number sampled per tree crown at the sea-
sonal activity peak was below one specimen.
At site UFF, no difference in abundance of
D. flwoquadrimaculatus between stands of
dense, medium dense and sparse forest

Fig. 20: Seasonal activity patterns of P
mollis in the canopy (FIT) of different tree
species at site FEG. Means and Standard
error are shown. The traps were emptied
end of each month.
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Figs 21-31: (21) Deraeocoris lutescens (SCHILLING
1837) (22) Harpocera thoracica (FALLEN 1807)
(23) Psallus varians (HERRICH-SCHAEFFER 1841)
(24) Atractotomus magnicornis (FALLEN 1807)
(25) Rhabdomiris striatellus (FABRICIUS 1794)
(26) Cremnocephalus alpestris WAGNER 1941
(27) Pentatoma rufipes (LINNAEUS 1758)

(28) Dryophilocoris flavoquadrimaculatus (De
GEER 1773) (29) Cyllecoris histrionius (LINNAEUS
1767) (30) Phylus melanocephalus (LINNAEUS
1767) (31) Kleidocerys resedae (PaNzer 1797)
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Figs 32-34: (32) Phytocoris dimidiatus KIRscHBAUM 1856 |
(33) Temnostethus gracilis HORVATH 1907

(34) Anthocoris confusus REUTER 1884

(Photo: 21-25, 27-31, 33-34 E. Wachmann, 26, 32 |. Altmann).
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canopy was observed. D. flavoquadrimacula-
tus exhibited a high activity on introduced
Q. rubra (Fig. 18). In the time-interval be-
tween mid-May and mid-June 2000 activity
was significantly higher on Q. rubra com-
pared to all other tree species in the mixed
broad-leaved tree stand at site KRU (RM-
ANOVA, PH-Test: p<0.05).

Discussion: D. flavoquadrimaculatus is a
very common species in Germany. WACH-
MANN et al. (2004) classified this species to
the group of mirids that occur very early in
spring on Quercus. In present study activity
peak of imagines differed between years of
investigations, but occured always between
mid-April and mid-June. This confirms the
informations given by WACHMANN et al.
(2004). According to WACHMANN et al.
(2004) males and females are very flight-ac-
tive. Therefore, the higher flight-activity of
females might reflect real density patterns.
The observed seasonal pattern in present in-
vestigation indicates that only one genera-
tion per year occurs.

The preference of D. flavoquadrimacula-
tus for Quercus (LESTON 1961; STRAWINSKI

1964; EHANNO 1965; TAKSDAL 1965; GOLL-
NER-SCHEIDING ~ 1972;  ViAcH  1994;
STEPANOVICOVA & BIANCHI 1999; DorROwW
2001; WACHMANN et al. 2004) was con-
firmed by present study. Because of the high
flight-activity of D. flavoquadrimaculatus

this bug is found regularly on non-host tree
species (WACHMANN et al. 2004). However,
the high activity on Q. rubra in the pure
stand of present study indicates that D.
flavoquadrimaculatus  colonised this intro-
duced tree species (see also GOBNER & BRAU
2004). F. sylvatica seems not to be a host tree
of D. flavoquadrimaculatus. Nymphs suck on
reproduction organs and buds of oaks and
are therefore strongly associated with Quer-
cus (WACHMANN et al. 2004). Imagines
mainly feed on Aphidina, Lachnidae, Psyll-
idae, nymphs of other Miridae, and caterpil-
lars (KULLENBERG 1944; SOUTHWOOD & LE-
STON 1959; PUTSHKOV 1961; STRAWINSKI
1964; WACHMANN et al. 2004) and occa-
sionally might do this on other tree species.

WACHMANN et al. (2004) reported that
D. flavoquadrimaculatus is mainly found at



sunny sites, forest edges and solitary trees.
No difference in abundance of this species
was found between dense, medium dense,
and sparse forest canopy at site UFE This
might be explained by the typically open
structure of Quercus tree crowns. Abun-
dance of D. flavoquadrimaculatus at the
warmest and sunniest sites UFF and FEG
was quite low. This might be a result of low
population densities during the investiga-
tion. Nevertheless, no evidence was found
for the preference of D. flavoquadrimaculatus

for more open and sunnier sites.

Psallus mollis (MuLsANT & Rey 1852) -
Miridae
Material collected: Flight-interception traps =
373 specimens, 10300 (28%), 27090 (72 %).
Phenological activity: Males and fe-
males showed an activity peak in June. In
July activity of females was higher than
those of males. Later than July only a few P.
mollis specimens were found (Figs 19, 20).

Tree preferences: Most specimens (84
%) were sampled on indigenous Q. pe-
traeafrobur, less on F. sylvatica (10%), and
only very few on other tree species. At sites
HIE, FEG, and EBE this was significant
(RM-ANOVA, PH-Test: p<0.05). Howev-
er, also on Quercus average activity per tree
crown was low, reaching less than one spec-
imen per tree crown at sites KRU, FRE,
UFF and EBE. Only at site HIE in 1996 and
1997 (Fig. 19) and at site FEG in 2004 (Fig.
20) the average activity was higher.

Discussion: Activity of P. mollis differed
greatly between investigated sites. WACH-
MANN et al. (2004) assumed that the distri-
bution of this species in Germany is incom-
pletely known. This fact and fluctuations in
population densities between years might
explain the observed pattern. Flight-activity
was higher in females than males, as for P.
varians. No data exist on densities of males
and females. Therefore, it cannot be clari-
fied, if either females are more flight-active
or exhibit higher densities than males. Sim-
ilar to P. varians females occured for a longer
period than males. While males were active
mainly in June, a quite high number of fe-
males were also found in July. The phenolo-
gy in present study confirms informations
given by WACHMANN et al. (2004).

Tab. 5: Seasonal activity patterns of P, vitellinus in tree crowns at sites where =30
specimens were sampled. Additionally, total number of specimens that were captured in
all projects is summarised.

site year Mar Apr May Jun Jul Aug Sep Oct Nov S

males  OTT 1999 / / / 0 6 1 0 0 / /7
2000 / 0 0 0 5 2 0 0 0 /7

2001 / 0 0 0 5 10 0 0 / / 15

2002 / 0 0 0 2 0 0 0 / /2

2003 / 0 0 0 8 3 1 / /12

2004 / / / 0 0 5 0 0 / / 5

KRU 1999 / / / 0 24 16 1 0 / /I M

2000 / 0 0 0 6 1 0 0 0 /7

2001 / 0 0 0 4 3 0 0 / /7

FEG 2004 / 0 0 12 2 1 0 0 15

RIB 2004 / 0 0 0 1 0 0 0 1
females OTT 1999 / / / 0 1 6 0 0 / /7
2000 / 0 0 0 10 6 0 0 0 / 16

2001 / 0 0 0 6 22 4 1 / / 33

2002 / 0 0 0 0 0 0 0 / /0

2003 / 0 0 0 6 2 0 0 / / 8

2004 / / / 0 0 2 1 0 / /3

KRU 1999 / / / 0 4 13 1 0 / / 18

2000 / 0 0 0 10 3 0 0 0 / 13

2001 / 0 0 0 2 1 1 0 / / 4

FEG 2004 / 0 0 13 6 3 0 0 22

RIB 2004 / 0 0 0 2 1 0 0 3

Total mid-mid / 0 0 0 99 96 9 1 0 / 205
Total begin-end / 0 5 39 16 5 0 0 65

Tab. 6: Seasonal activity patterns of L. elegantula in tree crowns at sites where =30

specimens were sampled. Additionally, total number of specimens that were captured in
all projects is summarised. FIT=flight-interception traps, BT=branch traps.

site year Mar Apr May Jun Jul Aug Sep Oct Nov S

males OTT-FIT 1999 / / / 0 1 0 0 0 0 /1

2000 / 0 0 0 6 0 0 0 0 0 6

2001 / 0 0 0 6 1 0 0 0 /7

2002 / 0 0 0 4 0 0 0 0 /4

2003 / 0 0 0 3 0 0 0 0 /3

2004 / / / 0 4 1 0 0 0 /5

KRU-FIT 1999 / / / 1 4 0 0 0 0 /5

2000 / 0 0 1 4 0 0 0 0 0 15

2001 / 0 0 0 6 1 0 0 0 /7

KRU-BT 2000 / 0 0 5 6 0 0 0 0 /"

2001 / 0 0 0 23 0 0 0 0 /23

FEG-FIT 2004 / 0 0 5 12 0 0 0 17

RIB-FIT 2004 / 0 0 0 7 1 0 0 8

females OTT- 1999 / / / 0 0 0 1 0 0 /1

FIT 2000 / 0 0 0 0 1 0 0 0 0 1

2001 / 0 0 0 1 1" 0 0 0 /12

2002 / 0 0 0 1 0 0 0 0 /1

2003 / 0 0 0 3 1 0 0 0 /4

2004 / / / 0 3 4 0 0 0 /1

KRU-FIT 1999 / / / 0 0 1 0 0 0 /1

2000 / 0 0 2 5 2 0 0 0 0 9

2001 / 0 0 0 3 6 0 0 0 /9

KRU-BT 2000 / 0 0 0 4 3 0 0 0 /7

2001 / 0 0 1 4 17 1 1 / 24
FEG-FIT 2004 / 0 0 3 6 1 0 0 / 10
RIB-FIT 2004 / 0 0 0 4 4 0 0 / 8

Total mid-mid / 0 0 24 107 52 2 1 0 0 186

Total begin-end 0 0 8 35 21 0 0 0 / 64
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Tab. 7: Seasonal activity patterns of C. histrionius in tree crowns at sites where =30
specimens were sampled. Additionally, total number of specimens that were captured in
all projects is summarised.

site year Mar Apr May Jun Jul Aug Sep Oct Nov S

males HIE 1996 / 0 7 6 0 0 0 0 / 13
1997 / 1 3 9 0 0 0 0 / 13

KRU 1999 / / 0 15 0 0 / 15

2000 0 0 1 14 2 0 0 0 17

2001 0 0 0 2 1 0 0 / 3

FRE 2000 0 0 3 10 1 0 0 0 14

2001 0 0 1 17 2 0 0 / 20

UFF 2002 0 0 16 14 0 0 0 / 30

females HIE 1996 / 0 6 3 2 0 0 0 / "
1997 / 0 0 8 0 0 0 0 / 8

KRU 1999 / / 0 9 2 0 0 / 11

2000 0 0 4 12 0 0 0 16

2001 0 0 0 2 1 1 0 / 4

FRE 2000 0 0 2 4 2 0 0 0 8

2001 0 0 0 7 3 0 0 / 10

UFF 2002 0 0 14 14 1 0 0 / 29
Total mid-mid 0 0 41 120 15 1 0 0 0 177
Total begin-end / 1 16 43 4 1 0 0 / 65
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The preference of P. mollis for Quercus
(EHANNO 1965; GOLLNER-SCHEIDING 1970,
1972, 1974; SCHUSTER 1981; AUKEMA 1989;
GoORrczyCA 1991; HEiss 2002; WACHMANN
et al. 2004) was confirmed by present study.

Section 2

Section 2 is dealing with the less abun-
dant species collected by flight-interception
traps in at least 30 specimens per investiga-
tion site; species are listed in order of de-
creasing abundance.

Plagiognathus vitellinus (ScHoLTz

1846) - Miridae

Material collected: Flight-interception traps =

270 specimens, 12800" (47 %), 142 99 (53 %).
Phenological activity: Most specimens

were observed between mid-June and mid-

August, depending on year and site (Tab. 5).

Tree preferences: All specimens were
sampled on coniferous trees, except three
(HIE F. sylvatica 10"; KRU F. sylvatica 19,
Q. robur 10). The species occured on in-
digenous P. abies and A. alba as well as on
introduced P. menziesii with no clear prefer-
ence. At site HIE only 24 specimens were
captured (900, 15 99 ) and with the excep-
tion of 300" (F. sylvatica 1, P. abies 2) and
200 (P. abies) all specimens were found on
L. decidua (19 specimens).

Discussion: The occurrence of P. witelli-
nus between mid-June and mid-August in

present study corresponds quite well with
the description given by GORCzYCA (1991)
for Poland and WACHMANN et al. (2004) for
Germany, Austria and Switzerland. Depend-
ing on the year, abundance peak was found
between mid-June and mid-August. This
probably reflects different climatic condi-
tions between years. Also, differences be-
tween altitudes were observed, with lower
activity starting later in mountainous com-
pared to lowland sites. P. vitellinus is known
to have a broad altitudinal range (e.g. data
of BUTTNER & WETZEL 1964 for West Sax-
ony: 300-1,210 m a.s.l.). Observed activity
pattern indicate that lifespan of P. wvitellinus
is short (probably < 1 month) and only one
generation per year occurs. This confirms
the informations given by WACHMANN et al.
(2004).

Almost all specimens of phytophagous
P. vitellinus were found on conifers confirm-
ing previous studies on this species (GOLL-
NER-SCHEIDING 1972; WACHMANN et al.
2004; GOBNER 2006a). GOrczyca (1991)
observed a preference for Larix in Poland;
for Germany a preference for Picea and Lar-
ix is assumed (SCHNEID 1954; WACHMANN
et al. 2004). However, based on the present
results no clear preference of P. witellinus for
a particular conifer species was observed. It
occured frequently on indigenous P. abies,
A. alba, L. decidua as well as on introduced
P. mengiesii (see also GOBNER & BRAU 2004).
GOBNER (2005) found evidence that in par-
ticular years P. vitellinus might prefer P. abies
over A. alba. Results of site HIE in present
study indicate higher abundance on L. de-
cidua compared to P. abies. Future autecolog-
ical studies on this species should try to clar-
ify tree species preference.

Loricula elegantula (BAERENSPUNG
1858) — Microphysidae

Material collected: Flight-interception traps =
185 specimens, 980°0" (53%), 8799 (47%);
branch-traps = 65 specimens, 3400 (52%),
3109 (48%).

Phenological activity: L. elegantula ex-
hibited highest activity between begin of
June and mid-August (Tab. 6). Females
seemed to occur later than males did. More
specimens were caught by branch traps than
flight-interception traps, when number of
sampled trees is taken into account.



Tree preferences: No preference of a par-
ticular tree species was observed.

Discussion: Zoophagous L. elegantula in-
habits lichens (Parmelia, Cladonia) and
mosses covering the bark of stems and
branches of trees (MASSEE 1954; PERICART
1972; NicoLAl 1986, 1987; BAUGNEE 1999;
PRINZING 2003; WACHMANN et al. 2004).
STEPANOVICOVA & BiancHI (1999), for ex-
ample, found this species to be eudominant
on stems of Quercus. Therefore, it is not sut-
prising that branch traps captured more
specimens than flight-interception traps.
This is not only true for brachypterous fe-
males, but also for the macropterous males.
No preference of L. elegantula for a particu-
lar tree species was observed, which corre-
sponds with previous studies (GULDE 1921;
PERICART 1972; SCHUSTER 1990; BAUGNEE
1999; WACHMANN et al. 2004). GOBNER &
BRAU (2004) found high activity on branch-
es of Quercus and F. sylvatica as well as on
stems of P. abies and P. menziesii. Males ex-
hibited an earlier activity peak (mid-June to
mid-July) than females (mid-July to mid-
August). According to PERICART (1972) and
WACHMANN et al. (2004) males die after
copulation in June and July and therefore
only females occur in August and Septem-
ber. In present investigation no specimen
was observed after mid-October. This con-
firms the results of DorOW (1999, 2001) in
Forest Nature Reserves of Hesse. Phenolog-
ical patterns of previous and present studies
indicate that this species has only one gen-
eration per year and overwinters in the egg
stage. Eggs are deposit in bark cracks
(MASSEE 1954; WACHMANN et al. 2004).
This is confirmed by incubation of crown
dead wood, harvested in March 2001 in
KRU. A huge number of nymphs of L. ele-
gantula hatched from the dead branches of
Q. robur that were covered by mosses and
lichens. Fewer nymphs were found on dead
branches of Q. rubra, P. menziesii and P. abies
(GobBner, unpubl. data).

Cyllecoris histrionius (LINNE 1767) —

Miridae (Fig. 29)

Material collected: Flight-interception traps =

242 specimens, 13700" (57%), 10500 (43 %).
Phenological activity: Between mid-

May and end of June an activity peak was

observed (Tab. 7). Males and females exhib-

Tab. 8: Seasonal activity patterns of K. resedae in tree crowns at sites where =30

specimens were sampled. Additionally, total number of specimens that were captured in

all projects is summarised.

site year Mar Apr May Jun Jul Aug Sep Oct Nov S
males  UFF 2002 18 22 5 2 56
EBE 2004 / 6 2 4 1 0 0 1 / 14
females UFF 2002 12 21 5 7 48
EBE 2004 / 9 9 5 2 0 0 0 / 25
Total mid-mid 38 62 14 10 6 141
Total begin-end / 24 14 9 5 0 0 1 / 53

ited a similar seasonal pattern. At site UFF
in 2002 the peak of abundance seemed to be
earlier than at the other sites. At site EBE
only 14 (900, 50¢) and at site FEG only
six (300", 3 90 ) specimens were captured.

Tree preferences: More than 95 % of all
specimens were found on Quercus (230
specimens). Interestingly, only 10 specimens
occured on exotic Q. rubra. Two specimens
were found on F. sylvatica (HIE 10, KRU
19 ) and one on P. abies (KRU 19).

Discussion: Imagines of C. histrionius oc-
cured mainly between mid-May and mid-Ju-
ly, depending on the climatic conditions.
This corresponds with WACHMANN et al.
(2004), who classified C. histrionius to the
group of Quercus dwellers that occur in ear-
ly spring. Seasonal patterns indicate that
only one generation per year is developed
and that C. histrionius overwinters in the egg
stage.

The main activity of C. histrionius on in-
digenous Q. robur and Q. petraea confirms
the preference for Quercus (STRAWINSKI
1936, 1964; TAKSDAL 1965; GOLLNER-
SCHEIDING 1972; VLACH 1994; STEPANO-
VICOVA & BiancHi 1999; HrapiL 2001;
WACHMANN et al. 2004), whereas intro-
duced Q. rubra does not seem to be a suit-
able host plant for C. histrionius (see also
GOBNER & BRAU 2004). As in other Quer-

Tab. 9: Seasonal activity patterns of P melanocephalus in tree crowns at sites where =30
specimens were sampled. Additionally, total number of specimens that were captured in

all projects is summarised.

site year Mar Apr May Jun Jul Aug Sep Oct Nov S

males  HIE 1996 / 0 0 4 1 0 0 0 / 5
1997 / 0 0 " 0 0 0 0 / "

UFF 2002 0 0 6 19 25

females HIE 1996 / 0 1 5 2 0 0 0 / 8
1997 / 0 0 7 0 0 0 0 / 7

UFF 2002 0 0 4 16 20

Total mid-mid 0 1 37 54 92
Total begin-end / 0 1 53 6 0 0 0 / 60
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Tab. 10: Seasonal activity patterns of P. perrisi in tree crowns at sites where =30 specimens
were sampled. Additionally, total number of specimens that were captured in all projects

is summarised.

site year Mar Apr May Jun Jul Aug Sep Oct Nov S

males FRE 2000 / 0 1 1 0 0 0 0 0 /2
2001 / 0 0 6 2 0 0 0 / /8

UFF 2002 / 0 0 13 5 0 0 0 / /18

females FRE 2000 / 0 3 10 1 0 0 0 0 /14
2001 / 0 1 7 1 0 0 0 / /9

UFF 2002 / 0 0 20 13 0 0 0 / /33

Total mid-mid / 0 5 68 24 1 0 0 0 /98
Total begin-end / 0 1 12 1 0 0 / 44
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cus specialists (e.g. R. striatellus, D. flavo-
quadrimaculatus), nymphs feed on reproduc-
tion organs and therefore depend on Quer-
cus. The mainly zoophagous imagines, feed-
ing on aphids, psyllids, insect eggs and cater-
pillars, are sometimes found on other tree
species as well (WACHMANN et al. 2004).
KULLENBERG (1944) and SOUTHWOOD & LE-
STON (1959) observed C. histrionius feeding
on larvae in oak galls (probably Cynipidae),
STRAWIKISKI (1964) on oak aphids, and JAHN
(1944) on pupae of Tortrix viridana L.

Kleidocerys resedae (Panzer 1797) -
Lygaeidae (Fig. 30)
Material collected: Flight-interception traps =
194 specimens, 9700 (50%), 97 @9 (50%).
Phenological activity: K. resedae exhib-
ited highest activity between mid-March
and mid-May at sites UFF and EBE (Tab. 8),
but imagines occured over the whole vege-
tation period. This is also confirmed by the
few specimens found at the other sites: HIE
(300, 299); OTT (500, 5¢9); FRE
(700, 9¢0); FEG (700, 299); KRU
(500, 690).

Tree preferences: Interestingly, most
specimens were found on Quercus (140 —
72 %), although K. resedae was also captured
on F. sylvatica, P. abies, A. alba, L. decidua,
and P. menziesii.

Discussion: Imagines of K. resedae oc-
cured in tree crowns throughout the year.
This confirms WAGNER’S (1966) assumption
that imagines of this species overwinter in
litter and under bark. In North America,
where K. resedae was introduced, WHEELER
(1976) observed overwintering nymphs in
capsules of Ericaceae. In present study, high-
est activity of imagines was observed in ear-
ly spring (before mid-May), when they feed
on catkins and probably mating occured.

Activity of the new generation was much
lower, no clear second activity peak was ob-
served. In contrast, in the Czech Republic
KuLa (1999) found K. resedae’s main activi-
ty in August and September in tree crowns
of birch using a shaking method. In Europe,
usually one generation per year is devel-
oped, but annual number of generations
may vary due to climatic conditions
(CARAYON 1989). In North America two
and sometimes three generations were ob-

served by WHEELER (1976).
WAGNER (1966) described K. resedae to

occur mainly on birch, more scarcely on
alder (see also MASSEE 1954; VLACH 1994;
CARAYON 1989; GOLLNER-SCHEIDING 1972;
SCHUSTER 1995; Friess 2000; HEeiss 2002).
In the study of KuLA (1999) K. resedae was
the eudominant species on birch beside
Elasmucha grisea (L.). However, K. resedae
occurs also on other trees, shrubs, and even
herbaceous plants (MASSEE 1954; WHEELER
1976; CARAYON 1989). Results of present
study indicate that in managed forests,
where birch and alder trees are rare, K.
resedae is also found on other tree species,
mainly on Quercus. However, highest abun-
dance was observed at site UFEF, where most
birch trees occured in the forest area.

Phylus melanocephalus (LINNE 1767) —
Miridae (Fig. 31)
Material collected: Flight-interception traps =
152 specimens, 8400 (55 %), 68 99 (45 %).
Phenological activity: P. melanocephalus
exhibited an activity peak in June (Tab. 9).
It was found only at site HIE and site UFF
with more than 30 specimens (Tab. 9). At
site KRU 22 (10007, 12 99 ), at site FRE 25
(1300, 129¢), at site EBE 14 (10c0,
400) and at site FEG 15 (1000, 509)

specimens were captured.

Tree preferences: With four exceptions
(F. sylvatica: 200, Q. rubra 10, 1Q) P.
melanocephalus occured only on indigenous
Quercus petraeafrobur (97 %).

Discussion: P. melanocephalus is classi-
fied to the group of “early spring oak mirids“
(WACHMANN et al. 2004). Results of present
study indicate that this species occurs slight-
ly later than C. histrionius, D. flavoquadri-
maculatus, H. thoracica, and R. striatellus.
Only one specimen of P. melanocephalus was



found before mid-May. Moreover, no indica-
that of P.
melanocephalus live longer than other mirids
of this group, as suggested by WACHMANN et
al. (2004). No specimen was observed after

tion was found imagines

July, probably not after mid-July. It is as-
sumed that P. melanocephalus exhibit main
activity in June, at least at the studied sites.
The observed seasonal pattern indicates
that one generation per year is developed,
which overwinters in the egg stage.

The preference of P. melanocephalus for
Quercus (LESTON 1961; EHANNO 1965;
TAKSDAL 1965; GOLLNER-SCHEIDING 1970,
1972, 1974; GorczycA 1991; SCHUSTER
1995; HraDpIL 2001; WACHMANN et al.
2004) was confirmed by present study. Al-
most all specimens were found on Q. petraea
and Q. robur. WACHMANN et al. (2004) sug-
gest that Quercus is the exclusive host plant
of this species, although STRAWINSKI (1964)
found it also on other broad-leaved tree
species. The facultative zoophagous feeding
habit of the primarily phytophagous P.
melanocephalus (STRAWINSKI 1964; WACH-
MANN et al. 2004) might explain that it oc-
casionally occurs on other tree species.

Psallus perrisi (MULSANT & REY 1852) —
Miridae
Material collected: Flight-interception traps =
142 specimens, 5200 (37 %), 90 99 (63 %).
Phenological activity: Highest activity
was observed between mid-May and mid-
June (Tab. 10). Females seem to occur
longer throughout the year. P. perrisi oc-
cured mainly in oak dominated stands at site
FRE and UFF (Tab. 10). At site HIE 2 99,
KRU 14 (600, 8¢¢), EBE 21 (9coC,
129¢), and FEG 21 (900, 1299 ) speci-

mens were observed.

Tree preferences: Most specimens were
captured on indigenous Q. petraealrobur

(128 = 90%).

Discussion: P. perrisi was observed main-
ly between mid-May and mid-July. This cor-
responds well with the descriptions of GOR-
CzYCA (1990, 1991) and WACHMANN et al.
(2004). Similar to the other Psallus species
(P. varians, P. mollis) females seem to occur
longer than males. One generation per year
and overwintering in the egg stage is indi-
cated by the observed phenological pattern.

Tab. 11: Seasonal activity patterns of P atomarius in tree crowns at sites where =30

specimens were sampled. Additionally, total number of specimens that were captured in

all projects is summarised.

site year Mar Apr May Jun Jul Aug Sep Oct Nov S
males  FEG 2004 / 4 1 0 0 1 0 2 / 8
RIB 2004 / 36 3 0 0 0 0 2 / 41
females FEG 2004 / 3 6 0 1 3 5 4 / 22
RIB 2004 / 19 1" 1" 5 2 2 7 / 57
Total begin-end / 63 21 1 6 6 8 15 1 131

Based on present data a strong affinity to
indigenous oaks (Q. petraea, Q. robur) is as-
sumed. Almost no specimen was found on
other tree species, not even on introduced
Q. rubra (see also GOBNER & BRAU 2004).
This corresponds with the documentations
of AUKEMA (1981), RiBES (1982), REICH-
LING (1984), Gorczyca (1991),
WACHMANN (2004). According to SOUTH-
wOOD & LESTON (1959) and WACHMANN et
al. (2004) zoophytophagous P. perrisi is fre-

and

quently found on other wood species, e.g.
apple trees (JONNSON 1983), during the
mating period, especially when colonised
with potential prey like aphids (see KULLEN-
BERG 1944). No evidence for this observa-
tion was found in present study.

Pinalitus atomarius (Mever-DUR 1843)
- Miridae
Material collected: Flight-interception traps =
131 specimens, 5000 (38 %), 81 9@ (62 %).
Phenological activity: P. atomarius ex-
hibited highest activity in early spring
(April-May) and late autumn (October)
(Tab. 11). The majority of specimens was
collected at sites FEG and RIB, and only
three specimens at other sites (UFF 2002:
19, KRU 2000: 10" 1 9). At site RIB the
highest abundance was found in the “Na-
tionalpark Bayerischer Wald".

Tree preferences: Almost all specimens
(117 = 91 %) were found on A. alba.

Tab. 12: Seasonal activity patterns of P. dimidiatus in tree crowns at sites where =30

specimens were sampled. Additionally, total number of specimens that were captured in

all projects is summarised.

site year Mar Apr May Jun Jul Aug Sep Oct Nov S

males  HIE 1996 / 0 1 5 10 5 1 0 / 22
1997 / 0 0 2 4 5 0 0 / "

females HIE 1996 / 0 0 2 4 1 0 0 / 7
1997 / 0 0 2 6 6 0 0 / 14

Total mid-mid / 0 0 10 16 10 14 52
Total begin-end / 0 1 12 25 21 4 2 / 65
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Tab. 13: Seasonal activity patterns of T. gracilis in tree crowns at sites where =30
specimens were sampled. Additionally, total number of specimens that were captured in

all projects is summarised.

site year Jun Jul Aug Sep Oct Nov S

males KRU-BT 2000 / 0 0 3 6 0 0 0 0 /9
2001 / 0 0 2 4 5 0 1 0 /12
femalesKRU-BT 2000 / 0 0 1 9 5 1 0 0 /16
2001 / 0 0 0 8 6 7 1 0 /22

Total mid-mid / 0 0 15 56 22 12 2 0 /107

Total begin-end

4 2 0 0 0 9
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Discussion: P. atomarius is rarely found
in Central Europe (RIEGER & STRAUSS
1992). In present study highest abundance
was observed in early spring (April, May)
and late autumn (October). The new gener-
ation seem to occur from July at lowland
and from August at mountainous sites, de-
pending on climatic conditions. Phenologi-
cal pattern indicate that this species over-
winters as imago and this corresponds with
the description given by SOUTHWOOD & LE-
STON (1959), WAGNER & WEBER (1964)
and WACHMANN et al. (2004).

In Central and South Europe P. atomar-
ius prefers mountainous areas (WAGNER
1952; STICHEL 1958; JosiFov 1986; WACH-
MANN et al. 2004). This is confirmed by the
present study. More specimens where found
at mountainous sites (especially in the “Na-
tionalpark Bayerischer Wald“; see GOBNER
2005) compared to lowland sites. However,
also at the lowland site FEG it occured fre-
quently. Because P. atomarius was sampled
almost exclusively on A. alba it can be as-
sumed that the restriction to mountainous
sites is simply the result of the present dis-
tribution of its host plant (see also GOBNER
2005). During the study of conifer trees in
parks of Sweden, LINDSKOG & VIKLUND
(2000) observed P. atomarius also exclusive-
ly and numerously on A. alba. Based on
available data and the close correspondence
between the zonal-geographic ranges of P.
atomarius and A. alba in Central and South
Europe they suggested A. alba as the primary
and original host. This is clearly supported
by present study.

Phytocoris dimidiatus KIRscHBAUM 1856

- Miridae (Fig. 32)

Material collected: Flight-interception traps =

117 specimens, 7100 (61 %), 46 99 (39 %).
Phenological activity: P. dimidiatus ex-

hibited highest activity between June and

August (Tab. 12). It occured only at site
HIE with more than 30 specimens. In OTT
17 (900, 89¢), KRU 24 (1400, 1099),
FRE 11 (60C, 5¢9), FEG 3 (200, 19),
and EBE 8 (700, 1 Q) specimens were sam-
pled. The pattern of occurrence at those
sites confirmed the results from HIE.

Tree preferences: With a few exceptions
all specimens were found on indigenous Q.
petraeafrobur and F. sylvatica (108 = 92 %).

Discussion: Imagines of P. dimidiatus
were observed between May and October.
This corresponds with the results of DOROW
(1999, 2001) in forest Nature Reserves of
Hesse as well as the description given by
WACHMANN et al. (2004) for Germany and
SoUuTHWOOD & LESTON (1959) for Great
Britain. WAGNER (1952, 1971) mentioned a
much shorter imaginal period and one gen-
eration per year. In contrast, WACHMANN et
al. (2004) assumed that two generations per
year develop because of the long occurrence
of imagines. Data of the mid-month to mid-
month interval in present study and DOROW
(1999, 2001) give evidence for a second
generation. In tree crowns of present study,
males exhibited a higher flight-activity than
females. By light trapping almost only males
were observed (GOLLNER-SCHEIDING &
REZBANYAI-RESER  2000). In addition, a
higher number of males (12 specimens)
than females (two specimens) were found by
fogging tree crowns of Q. petraea in
2004/2005 (GoBner, unpubl. data). There-
fore, not only a higher flight-activity but al-
so a higher density of males might occur in
tree crowns of managed forests. In contrast,
on F. sylvatica stems DOROW (2001) found a
higher number of females. BUTTNER & WET-
ZEL (1964) and GOLLNER-SCHEIDING (1972)
suggested that P. dimidiatus is absent in
mountainous sites and no specimen was
found at the mountainous site RIB in pres-
ent study (but no broad-leaved trees were
sampled there). Nevertheless, according to
WACHMANN et al. (2004) it occurs in the
low mountain range.

The present study indicates a preference
of P. dimidiatus for indigenous Q. robur/pe-
traea and F. sylvatica in tree crowns of man-
aged forests. WAGNER (1952, 1971), MASSEE
(1954), SoutHwooD & LESTON (1959),
GOLLNER-SCHEIDING  (1992) and WAcCH-



MANN et al. (2004) described P. dimidiatus as
broad-leaved wood dweller (Crataegus, Fa-
gus, Malus, Prunus, Pyrus, Quercus). Howev-
er, WACHMANN et al. (2004) expect highest
abundance of this species on old fruit trees
with branches covered with lichens (e.g.
WOODROFEE 1967; SIMON 1992). Neverthe-
less, in managed forests Quercus and F. syl-
vatica are supposed to be the main host trees.

Temnostethus gracilis HoRVATH 1907 -
Anthocoridae (Fig. 33)

Material collected: Flight-interception traps = 57
specimens, 2200" (37 %), 3599 (63 %); branch-
traps = 59 specimens, 210°0" (36 %), 38 9@ (64 %).

Phenological activity: T. gracilis was sam-
pled most frequently in branch traps at site
KRU (Tab. 13). Highest activity was observed
between mid-June and mid-August. By flight-
interception traps only a few specimens were
captured: HIE 4 (2007, 299), OTT 7 (200,
590), KRU 22 (1000, 1299 ), FRE 7 (200,
500), UFF 11 (400, 790), EBE 4 (1o,
39¢9), FEG 1@, and RIB 10

Tree preferences: Almost all specimens
were sampled on broad-leaved trees, only
two specimens were collected on P. abies

and A. alba.

Discussion: Imagines of T. gracilis were
found between mid-May and mid-October.
This is surprising, because PERICART (1972)
mentioned that imagines of this species oc-
cur throughout the year. Results of present
study indicate that T. gracilis develops one
generation per year and overwinters in the
egg stage. With ground based trap systems
(arboreal photo eclector, flight-interception
traps, pitfall traps, ground photo eclector)
no indication for a migration of imagines
from the canopy to lower forest strata was
found at the sites of present study (GoBner,
unpubl. data). Therefore, it is very likely
that in present study no imagines overwin-
tered. So far, overwintering of T. gracilis in
the egg stage has been observed only in
Schleswig-Holstein (Remane, unpubl. data,
cited in Dorow 2001).

T. gracilis predominantly inhabits stems
and branches covered with mosses and
lichens (MASSEE 1954; PERICART 1972;
SCHUSTER 1990). Therefore, relatively high-
er numbers were found in branch traps com-
pared to flight-interception traps. Almost

Tab. 14: Seasonal activity patterns of A. confusus in tree crowns at sites where =30

specimens were sampled. Additionally, total number of specimens that were captured in

all projects is summarised.

site year Mar Apr May Jun Jul Aug Sep Oct Nov S
males EBE 2004 / 13 2 7 4 1" 2 10 / 49
females EBE 2004 / 4 1 3 2 5 0 7 / 22
Total mid-mid / 6 7 2 23
Total begin-end / 22 4 11 6 18 2 18 / 81

all specimens were sampled on broad-leaved
trees with no conspicuous preference for one
particular tree species. This result corre-
sponds with previous descriptions on the
ecology of T. gracilis (STRAWINSKI 1964;
PERICART 1972; SCHUSTER 1990). The cru-
cial factor for colonisation is the coverage
by epiphytes.

Anthocoris confusus REUTER 1884 —
Anthocoridae (Fig. 34)
Material collected: Flight-interception traps =
104 specimens, 6300 (61 %), 41 99 (39 %).
Phenological activity: A. confusus oc-
cured in all months, with highest activity in
April, June, August and October (Tab. 14).
It was numerously collected only at the
beech dominated site EBE in 2004 (Tab.
14). At site HIE 5 (3oc, 2¢¢), UFF 9
(300, 699), FEG 3 (1o, 29), RIB 2 (10,
19),KRU 200, and OTT 12 (400", 8¢9 )

specimens were captured.

Tree preferences: Imagines were equally
distributed on F. sylvatica and Quercus.

Discussion: Imagines of A. confusus were
observed throughout the year with four ac-
tivity peaks (April, June, August, and Octo-
ber) (mainly at site EBE). This phenological
pattern indicates that three generations per
year occured and that imagines are overwin-
tering. Under ideal conditions, four genera-
tions were developed in the laboratory
(PERICART 1972). In Great Britain, SOUTH-
WwOOD & LESTON (1959) observed two gen-
erations per year (in July and September). I
assume that depending on climatic condi-

Tab. 15: Seasonal activity patterns of P. dissimilis in tree crowns at sites where =30

specimens were sampled. Additionally, total number of specimens that were captured in

all projects is summarised.

site year Mar Apr May Jun Jul Aug Sep Oct Nov S
males FEG 2004 / 0 0 13 6 0 0 0 / 19
RIB 2004 / 0 0 1 7 0 0 0 / 8
females FEG 2004 / 0 0 15 9 0 0 0 / 24
RIB 2004 / 0 0 2 9 0 0 0 / "
Total begin-end / 0 0 31 31 0 0 0 / 62
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Tab. 16: Seasonal activity patterns of D. annulipes in tree crowns at sites where =30
specimens were sampled. Additionally, total number of specimens that were captured in
all projects is summarised.

site year Mar Apr May Jun Jul Aug Sep Oct Nov S

males HIE 1996 / 0 1 " 2 0 0 0 / 14
1997 / 0 0 5 0 0 0 0 / 5

females HIE 1996 / 0 1 6 1 1 0 0 / 9
1997 / 0 0 3 0 0 0 0 / 3

Total mid-mid 0 1 1 0 0 0 /2
Total begin-end / 0 2 25 4 1 0 0 / 32
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tions and prey availability in situ 2-3 gener-
ations are developed.

A. confusus is known to inhabit broad-
leaved tree species (MASSEE  1954;
STRAWINSKI 1964; TAKSDAL 1965; PERICART
1972; TAMANINI 1981, 1982), being particu-
larly numerous on F. sylvatica (GOLLNER-
SCHEIDING 1992; NIELSEN 1974; SCHAEFER
1991). In present study comparable numbers
were found on F. sylvatica and Quercus sp.
Interestingly, high abundance was only
found at the beech dominated site EBE. Be-
cause EBE was only investigated for one
year, it remains unclear whether the domi-
nance of F. sylvatica in this forest or the high
abundance of Phylaphis fagi as food resource
is the decisive factor for the high activity of
A. confusus. The latter is supported by the
study of EvaNs (1976). He demonstrated
that egg production of A. confusus females
increase with prey densities. PERICART
(1972) reported that A. confusus mainly
feeds on aphids of the tribe Callaphidini.
However, species of this tribe do not occur
on F. sylvatica and other host trees of A. con-
fusus (HANNEMANN et al. 2000; CHUMAK
2004). Therefore, it can be assumed that A.
confusus feed on other aphid species when
occurring on F. sylvatica and Quercus sp.
(e.g. URBAN 2003a, 2003b). On F. sylvatica,
A. confusus might feed on P. fagi, which had
a mass occurrence during the year 2004 in
the studied stands (Miiller, pers. comm.). In
the Czech Republic, STEPANOVICOVA &
LAPKOVA (1986) found A. confusus to be the
most important predator in F. sylvatica
crowns, probably it preys mainly on P. fagi.

Phoenicocoris dissimilis (REUTER 1878)

- Miridae

Material collected: Flight-interception traps = 62

specimens, 2700 (44 %), 35 Q9 (66 %).
Phenological activity: P. dissimilis oc-

cured in June and July, with more specimens

sampled at lowland site FEG in June and at
mountainous site RIB in July (Tab. 15).

Tree preferences: P. dissimilis was exclu-

sively found on A. alba in FEG and RIB.

Discussion: Only a very few records of P.
dissimilis are known from Central Europe
(Gorczyca 1991; RIEGER & STRAUSS 1992;
RABITSCH 1999; GUNTHER & SCHUSTER
2000). In present study imagines exclusively
occured in June and July, which corresponds
with the information given in GORCZYCA
(1991) and WACHMANN et al. (2004). Due to
different climatic conditions, imagines were
sampled earlier, and in higher abundance at
lowland site FEG compared to mountainous
site RIB. Phenological data indicate that one
generation per year is developed and P. dis-
similis overwinters in the egg stage.

P. dissimilis is known to inhabit conifers
(Pinus, Picea, Abies, Larix) (GORCZYCA
1991; WACHMANN et al. 2004). Because this
species was exclusively found on A. alba
during the present study an affinity to this
tree species can be assumed (see also GOBN-
ER 2005). This is confirmed by another re-
cent study in Southern Bavaria where
SCHUSTER (2005) sampled numerous speci-
mens from young A. alba trees in June and
July 2004. He found no specimen on adja-
cent P. abies trees.

Deraeocoris annulipes
(HERRICH-SCHAEFFER 1842) — Miridae
Material collected: Flight-interception traps = 34
specimens, 2000 (59 %), 14 9Q (41 %).
Phenological activity: The majority of
specimens was sampled in June, primarily at

site HIE (Tab. 16).

Tree preferences: D. annulipes was found
exclusively on L. decidua, except three spec-
imens: one Q on F. sylvatica and one O on
P. abies at site OTT where also L. decidua
occured and one Q at site EBE on Q. pe-
traea.

Discussion: Imagines of D. annulipes
were found between May and August with
one activity peak in June. This indicates
that this species is univoltine and overwin-
ters in the egg stage; this corresponds with
the informations given by WACHMANN et al.
(2004). GOLLNER-SCHEIDING (1992) found
this species on L. decidua in Berlin (Ger-



many) from begin to mid-July. According to
REUTER (1908) it is mainly found in the
Alps, e.g. up to 1,650 m a.s.l in the canton
Wallis (Switzerland), where it occurs later
in the year (July, August). However, D. an-
nulipes also occurs at lower altitudes: in pres-
ent study it was observed at 400-475 m a.s.l.
and BUTTNER & WETZEL (1964) found a
range between 320 and 580 m a.s.l. in West
Saxony.

In present investigation D. annulipes was
almost exclusively found on L. decidua and
therefore primarily at site HIE. This con-
firms that D. annulipes is a specialist of L. de-
cidua (REUTER 1908; SCHNEID 1954; GOLL-
NER-SCHEIDING 1972; BOSMANS & CHEROT
1995; Dorow 2001; WACHMANN et al.
2004). However, according to STRAWIKSKI
(1964) D. annulipes occasionally feeds on P.
abies, too.

Discussion of Methods

The results demonstrate that flight-in-
terception and branch traps are suitable
methods to reveal characteristic phenologi-
cal activity patterns of imaginal Heteroptera
species in tree crowns of forest ecosystems.
These methods have several advantages
over light-trapping, the most common
method used in the past for analysing sea-
sonality (SOUTHWOOD 1960; GUNTHER
1988; GOLLNER-SCHEIDING 1989; HEISS et
al. 1991): 1) by using non-attractive sam-
pling fluid the activity in a defined system
like a tree crown can be measured, 2) sam-
pling include diurnal and nocturnal flight-
activity, 3) acquiring continuous data sam-
pling is less time-consuming, and 4) de-
pendence on weather conditions (tempera-
ture, moonlight, cloud cover) and location
(background illumination) is low. The two
latter points also count when non-attractive
trapping is compared with canopy fogging.
Regarding weather conditions, wind is the
decisive parameter influencing results of
canopy fogging. Based on this advantages
non-attractive traps are recommended by
BASSET et al. (1997) for studying seasonal
distribution in tree canopies, when empha-
sis is not placed on nocturnal arthropods. In
contrast, precise resolution of seasonal pat-
terns was not possible by using a four-week
sampling interval as done in the present

study. To reveal this, a two-week sampling
interval is recommended. It has to be point-
ed to, that flight-activity, not density of
species is measured in the present study. To
measure real densities, methods like canopy
fogging, branch beating or branch clipping
are more suitable methods.

Conclusions

Analysed arboreal Heteroptera species
exhibited different ecological traits, as for
example overwintering stages. Although
phenological patterns differed between
species (see also GOBNER 2006a), some gen-
eral patterns were observed:

High annual fluctuations of activity oc-
cured in most species. However, this was
species-dependent as abiotic and biotic fac-
tors effect species populations in different
ways. As SOUTHWOOD (1960) pointed out
differences in sampling abundance between
years must not only be a consequence of
fluctuations in population size. In addition,
differences in flight-activity caused by dif-
ferent weather conditions and prey densities
have to be taken into account.

In many species, males appeared before
females and had a shorter lifespan. This
confirms other studies on univoltine and
multivoltine plant bug species (Miridae),
conducted either in nature or in laboratory
cultures (see WHEELER 2001). Males of some
species live only for a very short time, e.g.
H. thoracica for about one week (SOUTH-
WwOoOD & LESTON 1959; GROVES 1968). Ac-
cording to WHEELER (2001) mirid females
typically live 25-40 days and die shortly af-
ter oviposition is completed.

Sex ratio differed greatly between species.
Little is known about the fluctuations in sex
ratio, specifically in predacious species
(WHEELER 2001). From light-trapping it is
known that male mirids are more flight-ac-
tive during night than females (SOUTHWOOD
1960). In present study, in some species (e.g.
Deraeocoris lutescens, Cremnocephalus
alpestris) the observed differences in abun-
dance between sexes might be also an effect
of higher flight-activity of males rather than
of higher densities. Proportion of males to fe-
males depends on the sampling method, as
shown by STEWART & GAYLOR (1991) for tar-
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nished plant bug (Miridae) colonising mus-
tard and as documented by SOUTHWOOD
(1960) for several heteropteran species in
Great Britain. Moreover, in species overwin-
tering in imaginal stage, sex ratios in spring
can be affected by different winter mortality
rates (WHEELER 2001).

[t can be expected that activity of
canopy plant bugs is restricted to the phe-
nological periods of the host trees, e.g. veg-
etative growth, flowering, and fruiting.
Therefore, activity is concentrated during a
particular time interval. Despite some sea-
sonal overlap a typical temporal separation
exists (see WHEELER 2001). For example,
WACHMANN et al. (2004) described the oc-
currence of some imaginal Psallus species on
single oaks in short time-intervals with
some time-overlapping. Due to adaptations
to host phenology, most tree- and shrub-
feeding mirids in temperate regions are uni-

voltine (WHEELER 2001).

For some predacious species prey avail-
ability might be the crucial factor influenc-
ing seasonal and spatial patterns of activity.
As GOBNER et al. (2005) pointed out activi-
ty of aphidophagous species on exotic P.
menziesii might depend on availability of na-
tive aphids on native tree species.
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Zusammenfassung

Phinologische Aktivititsmuster imagi-
naler Heteroptera in der Krone ver-
schiedener =~ Baumarten in  Bayern,
Deutschland: Die Heteroptera wurden mit
Hilfe von Lufteklektoren und Astfallen
zwischen 1996 und 2004 im Rahmen von
Baumkronenprojekten in Bayern, Deutsch-
land erfasst. Der Fokus der Analyse von Ak-
tivititsmustern lag auf Saisonalitit, Jahress-
chwankungen und Unterschieden zwischen
Baumarten, Standorten und Geschlecht.
Phinologische Daten werden zu den 21 hiu-
figsten Arten prisentiert. Die Wanzenarten
zeigten auffillige Unterschiede in den Ak-
tivitdtsmustern, die durch unterschiedliche
okologische Eigenschaften zu erkliren sind.
Als generelles Ergebnis kann festgehalten
werden, dass 1) die Saisonalitit phytosuger
Arten im Wesentlichen durch die Phinolo-
gie der Wirtspflanze bestimmt ist; 2) das
riumliche  Aktivititsmuster — zoophager
Arten durch die Beuteverfiigbarkeit beein-
flusst wird; 3) Jahresschwankungen durch
klimatische Bedingungen sowie Unter-
schiede in der Beutedichte erklirt werden
konnen. Dariiber hinaus traten die Min-
nchen der meisten Arten frither auf als die
Weibchen und hatten eine kiirzere Leben-
szeit. Das Geschlechterverhiltnis variierte
deutlich zwischen den Arten.
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