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Is the double-spined bark beetle Ips duplicatus a new
threat to Picea omorika in urban habitats?
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Abstract: The double-spined bark beetle Ips duplicatus (Coleoptera: Curculionidae, Scolytinae) is an invasive forest
pest having a broad range of coniferous hosts within Europe. We found this species to be also developing in the Serbi-
an spruce Picea omorika. Ips duplicatus infested 14 (52%) of 27 P. omorika mature trees in an arboretum garden in
northern Slovakia in Central Europe during the summer of 2019. Logs from the upper part of stems of P omorika
trees placed in eclectors in the laboratory, yielded a total of 179 individuals of three scolytine species, with prevalence
of I duplicatus. Our results show that I duplicatus also colonized less likely host such as the Serbian spruce, causing
threat to this ornamental tree and contributing to its mortality in urban habitats during hot and dry summer weather.
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The Serbian spruce, Picea omorika (Pancic)
Purkyné occurs naturally only in small area at the
boundary of Serbia and Bosnia-Herzegovina (Ballian
etal. 2016). In the past it was planted for the produc-
tion of timber (Savill et al. 2017). Today, P. omorika
has been gaining in importance for its aesthetic ap-
pearance (a tree with the silvery sheen of the crown)
and tolerance to pollution in urban habitats (Ballian
et al. 2016). There are many cultivars of P. omorika
growing as ornamental trees in towns and arboreta
(Kriissmann 1985).

The Serbian spruce is the host of at least nine spe-
cies of bark beetles in the Central and Western Pal-
aearctic regions (Pfeffer 1995). Currently there are
no detailed data on insects and diseases affecting
P omorika, but it is susceptible to scolytine beetles

such as Ips typographus and Dendroctonus micans
(Coleoptera: Curculionidae, Scolytinae) and a few
other insect pests associated with Norway spruce
(Picea abies L. Karsten) (Ballian et al. 2016).

The double-spined bark beetle Ips duplicatus
Sahlberg (Coleoptera: Curculionidae, Scolytinae)
is native to the Palaearctic region (Wood & Bright
1992; Pfeffer & Knizek 1995; Duduman et al. 2011).
It has a wide range of coniferous hosts within Eu-
rope, including species of the genera Picea, Pi-
nus, Abies, Larix, Juniperus as well as Pseudotsuga
menziesii (Pfeffer 1989, 1995; Mrkva 1994, Holusa
& Grodzki 2008, Kasik & Foit 2015). In Central Eu-
rope, 1. duplicatus was recorded prior in the begin-
ning of the 20" century (Wermelinger et al. 2020)
and in Slovakia was first reported in 1920 (Roubal
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1937-1941). Since the 1990s it has become a serious
pest of conifer trees (Holusa et al. 2010; Olenici et al.
2010). Now it occurs in at least 20 European coun-
tries (EPPO 2020).

In 1997, this species was frequently caught in
pheromone traps in Slovakia (Vakula et al. 2007),
and since than it has been monitored in the country
every year. The double-spined bark beetle mainly at-
tacks 40-70 years old standing Norway spruce trees
in managed forests, mostly up to 800 m a.s.l. (Grodz-
ki 2003). Approximately 10-50 thousand cubic me-
ters of spruce timber infested by I duplicatus is har-
vested in Slovakia every year (Vakula et al. 2019).

Herein, we provide the first record of infestation of
P. omorika by L. duplicatus (supported by abundance
data in infested trees) in an urban habitat (arbore-
tum garden) in northern Slovakia in Central Europe.

MATERIAL AND METHODS

Our observations were made in an arboretum
located at Liptovsky Hrddok, northern Slovakia
(49°2'31.52"N, 19°43'29.14"E; 640 m a.s.l.). In total,
27 Picea omorika trees (90 years old) were present
here along with P, abies, P. orientalis, P. pungens, and
Pinus sylvestris. On August 20, 2019, a total of 14
(52%) Picea omorika trees, with symptoms of crown
damage, were felled and then examined for infesta-
tion by tree-pathogenic fungi and bark beetles. Two
logs (each 80 cm long, 11.3 and 14.1 cm in diameter),
each from the upper part of stems harvested from
two trees, were cut and placed separately in eclectors
in the laboratory (12 h of daylight, temperature at
20 °C, humidity at 55%) to obtain emerging adults of
scolytines. Beetles were collected weekly up to Octo-
ber 21, 2019, preserved in 75% ethanol, counted and
determined according to Pfeffer (1989).

RESULTS AND DISCUSSION

In May 2019, declining P. omorika trees were par-
tially defoliated, with yellow to reddish-brown nee-
dles in the crown (Figure 1). The decline progressed
throughout the growing season. On August 20, 2019,
all of the felled trees with symptoms of crown dam-
age were inhabited by . duplicatus in the upper part
of stem, with galleries (Figure 2), larvae, pupae and
adults of this species found under the bark. The hon-
ey fungus [Armillaria ostoyae, (Romagnesi) Herink]
was recorded at the base of four stems of the felled
trees (29%).

Figure 1. A Serbian spruce, Picea omorika, infested by
Ips duplicatus, partially defoliated with yellow to brown-
reddish needles in the crown

Figure 2. Galleries of Ips duplicatus under the bark of
Serbian spruce

They usually consist of 2—3 slightly curved maternal tun-
nels, each 4-7 cm long. Larval tunnels are approximately
5 cm long

Over the period August 20 — October 21, 2019, in
total 179 adults belonging to three bark beetle species
emerged from the logs in eclectors, namely: 1. dupli-
catus, 1. typographus, and Pityogenes chalcographus.
Ips duplicatus was the most abundant species. It
dominated bark beetle assemblages in each log (abun-
dant with 67.6 or 70.4%, respectively) having densi-
ties of 1.7 and 2.2 specimens per 1 dm? Variation in
abundance, relative abundance (in percentage) and
density of the recorded species are shown in Table 1.
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Table 1. Scolytine species emerged from two logs of Picea omorika from the locality Liptovsky Hradok in the period

August 20 — October 21, 2019

. Log1 Log2
Species
A RA (%) D A RA (%) D
Ips duplicatus 48 67.6 1.7 76 70.4 2.2
Ips typographus 6 8.4 0.2 11 10.2 0.3
Pityogenes chalcographus 17 23 0.6 21 19.4 0.6

A — abundance; RA - relative abundance (%); D — density of adults per 1 dm?

Other recorded Coleoptera included five beetles of
Pogonocherus fasciculatus DeGeer (Cerambycidae),
and three beetles of Rhizophagus depressus Fabricius
(Rhizophagidae). Rhizophagus depresus is a bark bee-
tle predator of at least nine scolytine species including
Ips typographus and Pityogenes chalcographus (Kenis
et al. 2004).

Wood and Bright (1987) as well as Pfeffer (1989,
1995) do not list P. omorika as a host of I. duplicatus,
and the European and Mediterranean Plant Protec-
tion Organization (EPPO) global database for hosts
and pests categorizes its occurrence on the Serbian
spruce as incidental within the genus Picea (EPPO
2020). Hence, our study provides first insights into
the occurrence of I duplicatus on P. omorika. It is
suggested that this species of bark beetle may be pre-
sent on the Serbian spruce frequently and abundant-
ly (not incidentally) in the upper part of stem where
it could outcompete i.e. P. chalcographus. I. typogra-
phus, P. chalcographus and Armillaria ostoyae rank
among common pests of P omorika (Vuji¢i¢ & Bu-
dimir 1995; Ballian et al. 2016).

The decline of P omorika within its native range,
connected with excessive droughts, has been observed
recently, suggesting that this rare and endangered tree
species (Ballian et al. 2006, 2016) will face difficulties
in adapting to climate change (Ivetic & Aleksic 2016).
Trees weakened by the drought and the tree-path-
ogenic fungi of the genus Armillaria are preferred
by I duplicatus (Holusa 2004). Ips duplicatus can
complete three generations per year if the weather is
warm (Holusa et al. 2003). Its high numbers in Cen-
tral Europe increase the significance of this secondary
pest in respect of Norway spruce, Scots pine (Holusa
& Grodzki 2008; Vakula et al. 2019) and other coni-
fer species such as P omorika. The frequent occur-
rence and predominance of I. duplicatus in infested
P. omorika trees may present an additional threat to
them in hot and dry summer weather. In Slovakia,
the summer in 2018 was the hottest over the last four
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decades, and that of 2019 was also exceptionally dry
and warm (Sitkova & Konopka 2020).

Optimal breeding habitats of I duplicatus in
Central Europe are found in altitudes up to 800 m
(Grodzki 2003; Holusa 2004). We recorded this spe-
cies to be developing in P. omorika trees in town at
640 m a.s.l., with other conifer species and a Norway
spruce forest nearby. Ips duplicatus occurs in for-
ests near villages and towns as well as in agricultural
landscapes and/or around sawmills and timber yards
(Zahradnik & Knizek 1998, Kasdk & Foit 2015).

The occurrence of I. duplicatus can be overlooked
in infested trees, as discoloration remains invisible
for a long time after the attack (Schlyter & Ander-
brant 1993). Therefore, the health of P omorika and
other coniferous hosts for bark beetles should be
systematically monitored in urban greening and for-
ests. We recommend removal of infested trees from
public places before new beetles emerge.

Acknowledgement: The authors thank Domi-
nique Fournier (Canada) for linguistic and editorial
improvements.

REFERENCES

Ballian D., Ravazzi C., Caudullo G. (2016): Picea omorika in
Europe: Distribution, habitat, usage and threats. In: San-
Miguel-AyanzJ., de Rigo D., Caudullo G., Houston Durrant
T., Mauri A. (eds): European Atlas of Forest Tree Species.
Luxembourg, Publication Office of the European Union.

Ballian D., Longauer R., Miki¢ T., Paule L., Kajba D., Gomory
D. (2006): Genetic structure of a rare European conifer,
Serbian spruce (Picea omorika (Panc.) Purk.). Plant Sys-
tematics and Evolution, 260: 53—63.

Duduman M.L.,, Isaia G., Olenici N. (2011): Ips duplicatus
(Sahlberg) (Coleoptera: Curculionidae, Scolytinae) distri-
bution in Romania — Preliminary results. Bulletin of the
Transilvania University of Brasov Series II: Forestry, Wood
Industry, Agricultural Food Engineering, 4 :19-26.



Plant Protection Science, 57, 2021 (3): 248-251

Short Communication

https://doi.org/10.17221/7/2021-PPS

EPPO (2020): Ips duplicatus — Distribution. Global database.
(last updated: 2020-08-31). Available at https://gd.eppo.
int/taxon/IPSXDU/distribution

Grodzki W. (2003): Distribution range of the double spined
bark beetle Ips duplicatus C.R. Sahlb. (Col.: Scolytidae) in
the mountain areas of southern Poland. Sylwan, 147: 29-36.

Holusa J. (2004): Health condition of Norway spruce Picea
abies (L.) Karst. stands in the Beskid Mts. Dendrobiology,
51:11-15.

Holusa J., Grodzki W. (2008): Occurrence of Ips duplicatus
(Coleoptera: Curculionidae, Scolytinae) on pines (Pinus
sp.) in the Czech Republic and southern Poland — Short
communication. Journal of Forest Science 54: 234—236.

Holusa J., Lubojacky L., Knizek M. (2010): Distribution of
double-spined spruce bark beetle Ips duplicatus in the
Czech Republic: Spreading in 1997-2009. Phytoparasitica,
38:435-443.

Holusa ., Zahradnik P., Knizek M., Dréapela K. (2003): Seasonal
flight activity of the double-spined spruce bark-beetle Ips
duplicatus (Coleoptera, Curculionidae, Scolytinae) in Silesia
(Czech Republic). Biologia — Section Zoology, 58: 935-941.

Iveti¢ V., Aleksi¢ .M. (2016): Response of rare and endan-
gered species Picea omorika to climate change — The need
for speed. Reforesta, 1: 81-89.

Kasak J., Foit J. (2015): Double-spined bark beetle (Ips dupli-
catus) (Coleoptera: Curculionidae): A new host — Douglas
fir (Pseudotsuga menziesii). Journal of Forest Science, 61:
274-276.

Kenis M., Wermelinger B., Grégoire J.C. (2004): Research on
parasitoids and predators of Scolytidae. In: Lieutier F., Day
K.R., Battisti A., Grégoire ].C., Evans H.F. (eds): Bark and
Wood Boring Insects in Living Trees in Europe, a Synthesis.
Dordrecht, Kluver Academic Publishers: 260—-267.

Kritssmann G. (1985): Manual of cultivated conifers. In: Epp
M. (ed.). Portland, Timber Press.

MrkvaR. (1994): Lykozrout seversky (Ips duplicatus, Sahlberg),
novy vyznamny $kiddce smrku. Lesnickd Préce, 73: 35-37.

Olenici N., Duduman M.L., Olenici V., Bouriaud O., Tomescu
R., Rotariu C. (2010): The first outbreak of Ips duplicatus in
Romania. In: Delb H., Pontuali S. (eds): Proceedings of the
Working Party 7.03.10, Methodology of Forest Insect and
Disease Survey in Central Europe. Freiburg, Sept. 20-23,
2010: 135-140.

Pfeffer A. (1989): Kiarovcoviti (Scolytidae) a Jadrohlodoviti
(Platypodidae). Praha, Academia.

Pfeffer A. (1995). Zentral- und westpaldarktische Borken- und
Kernkifer. (Coleoptera: Scolytidae, Platypodidae). Basel,
Pro Entomologia, c/o Naturhistorisches Museum.

Pfeffer A., Knizek M. (1995): Expanze lykozrouta Ips dupli-
catus (Sahlb.) ze severské tajgy. Zpravodaj ochrany lesa,
2:8-11.

Roubal J. (1937-1941): Katalog Coleopter (broukit) Slov-
enska a vychodnich Karpat III. Praha, Slovansky Ustav v
Nakladatelstvi Praha.

Savill P, Wilson S., Mason B., Jinks R., Stokes V., Christian T.
(2017): Alternative spruces to Sitka and Norway Part 1 —
Serbian spruce (Picea omorika). Quarterly Journal of
Forestry, 111: 32-39.

Schlyter F., Anderbrant O. (1993): Competition and niche
separation between two bark beetles: Existence and mecha-
nisms. Oikos, 68: 437-447.

Sitkovéd Z., Kondpka M. (2020): Climatological analysis of
weather during the year 2019 in Slovakia. APOL, 1: 213-220.

Vakula J., Kunca A., Zubrik M., Leontovy¢ R., Longauerova
V., Gubka A. (2007): Distribution of two invasive pests in
Slovakia since 1996. In: Evans H., Oszako T. (eds): Alien
Invasive Species and International Trade. Proceedings,
IUFRO UNIT, 7.03.12. Jedlnia, Warsaw: 105-113.

Vakula J., Kunca A., Barta M., Lalik M., Galko J., Gubka A.,
Zubrik M., Rell S., Nikolov C. (2019): Vertical transmission
of the Beauveria bassiana between the double-spined bark
beetle Ips duplicatus. In: Duduman M.L. et al. (ed.): Recent
Changes in Forest Insects and Pathogens Significance. IU-
FRO WP 7.03.10. Methodology of forest insect and disease
survey in Central Europe. Suceava, Sept 16—20, 2019: 87.

Vuyjic¢i¢ R., Budimir S. (1995): Somatic embryogenesis and
plant regeneration in Picea omorika. In: Jain S.M., Gupta
PK., Newton R.J. (ed.): Somatic Embryogenesis in Woody
Plants. Forestry Sciences. Dordrecht, Springer: 81-97.

Wermelinger B., Mathis D.S., Knizek M., Forster B. (2020):
Tracking the spread of the northern bark beetle (Ips dupli-
catus [Sahlb.]) in Europe and first records from Switzerland
and Liechtenstein. Alpine Entomology, 4: 179-184.

Wood S.L., Bright D.E. (1987): A catalog of Scolytidae and
Platypodidae (Coleoptera), Part 1: Bibliography. Great
Basin Naturalist Memoirs (11). Provo, Brigham Young
University. Vol. A: 1-833, Vol. B: 834—1553.

Wood S.L., Bright D.E. (1992): A catalog of Scolytidae and
Platypodidae (Coleoptera), Part 2: Taxonomic index. Great
Basin Naturalist Memoirs, 13. 835-1557.

Zahradnik P, Knizek M. (1998): Rozsireni lykozrouta sever-

ského. Lesnicka prace, 77: 67.
Received: January 11, 2021

Accepted: March 17, 2021
Published online: June 7, 2021

251


https://gd.eppo.int/taxon/IPSXDU/distribution
https://gd.eppo.int/taxon/IPSXDU/distribution

