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Abstract: Cryphalus asperatus (Coleoptera: Curculionidae, Scolytinae) is described as an exceptional but important
secondary pest of Norway spruce seedlings. Of the 10 000 seedlings transported to one location in the Ore Mountains,
Central Europe in 2020, in total 1 500 seedlings were killed by C. asperatus. The infestation and death of seedlings
probably resulted in part from the substantial local increase in the local abundance of C. asperatus after the sanitation
felling of many Ips typographus-infested and otherwise damaged trees; the felled trees provided many branches suitable
for C. asperatus feeding. In addition, the seedlings were probably stressed by the multi-hour transportation (probably

drought) from the forest nursery.
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Bark beetles (Coleoptera: Curculionidae, Scoly-
tinae) are currently the most important forest pests
in both Eurasia and North America. The main bark
beetle pests of spruce are species in the genus Ips
in Eurasia (Douglas et al. 2019) and species in the ge-
nus Dendroctonus in North America (Wood 1963;
Sherriff et al. 2011). These species infest the thick
parts (trunks) of mature trees, attract other beetles,
and produce characteristic galleries in which they
lay eggs. The hatched larvae consume the phloem
under the bark of infested trees, causing their mor-
tality (Pfeffer 1955).

Economically less important species are develop-
ing in the thin parts (branches, twigs) of mature trees.
They are smaller than species of the genus Ips or
Dendroctonus. Although they may occur abundantly,
they do not kill their hosts (Pfeffer 1955). Other spe-
cies of bark beetle conduct only a maturation feeding
on the thin parts of trees. Such feeding has no harmful
effect on infested mature trees but can significantly
damage seedlings (Lindel6w 1992; Leahy et al. 2007).

Bark beetles that conduct maturation feeding
on seedlings mainly include species in the genus
Hpylastes Erichson, 1836 (Formének 1907; Pfeffer
1955; Eidmann et al. 1991) but also species in oth-
er genera. The damage to conifer seedlings caused
by other bark beetles, however, is marginal com-
pared to the damage caused by the large pine weevil,
Hylobius abietis (Nordlander et al. 2016).

In the present study, Cryphalus asperatus Gyl-
lenhal, 1813 was first reported as a important pest
of Picea abies seedlings. Cryphalus asperatus, how-
ever, is a common species that lives mainly under
the bark of thin branches of spruce (Picea spp.), fir
(Abies spp.), Douglas fir (Pseudotsuga menziesii),
and pine trees (Pinus spp.) (Ritchie 1919; Fiala 2020).

MATERIAL AND METHODS

From mid-April to mid-May 2020, approximate-
ly 300 000 four year old spruce seedlings (Picea
abies) were transported from a forest nursery to
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Figure 1. Location of the nursery where Picea abies seedlings were produced and the forest location in the Czech

Republic where the seedlings were rapidly infested by Cryphalus asperatus before they were planted

10 forest-clearing locations in the Ore Mountains,
Czech Republic. The nursery was located near
the town of Lazné Kynzvart in the Emperor's Forest
at an elevation of 840 m (50°0'36.9"N 12°38'35.3"E)
(Figure 1). The seedlings were approximately 40 cm
tall and approximately 0.9 cm in diameter at the root
collar. From 14 May to 18 May 2020, the shaded seed-
lings at all 10 locations were examined for the infes-
tation by C. asperatus. The foresters found damaged
and dried seedlings during planting of individual
trees in single location. Damaged seedlings were
counted at this location. The damage was assessed,
and the beetles from the root collar to the first branch
were counted on 10 randomly selected seedlings.

RESULTS AND DISCUSSION

Cryphalus asperatus is a common species in conif-
erous forests (Nisslin 1905, Ritchie 1919; Fiala 2020).
Here, it is a secondary pest of no economic signifi-
cance; it feeds on dying or felled trees in the shade
of the canopy (Ritchie 1919; Pfeffer 1955). Cryphalus
asperatus also and reproduces in older trees, where
it attacks dying twigs (Pfeffer 1955). The only known
report of C. asperatus on young trees (two to six
year old P. abies and six to ten year old Pinus stro-
bus) was provided by Nisslin (1905). Cryphalus
asperatus has been previously reported to kill trees
in only one case in which this species Pityophthorus
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pityographus Ratzeburg, 1837 together killed P. ori-
entalis trees thinner than 20 cm (Benz 1985); the lat-
ter report, however, provided no additional details.
In the current study, C. asperatus was detected
at only one (Brandov: 50°37'00.5"N 13°23'03.1"E;
740 m a.s.l.) of the 10 locations where Norway
spruce seedlings of the same origin and treatment
history. The first infestation of seedlings by the bee-
tle was recorded on 14 May 2020 when the seed-
lings were still in the bundles as obtained from the
nursery. The bundles of seedlings (approximately
10 000 seedlings in total) were stored in the shade
next to the clearing that was intended for planting.
Entrance holes and the beginnings of mature
galleries in the seedlings were first noticed on
18 May 2020. The weather at the location in the first
half of May 2020 was variable, temperatures ranged
between 10-20 °C, precipitation was 16 mm/14 days,
and the wind speed varied between 2-5 m/s (htt-
ps://www.accuweather.com/cs/cz/hora-svate-
kateiny/1377643/weather-forecast/1377643).
Entrance holes had irregular shape, probably because
the seedlings were wither. Mature galleries were sub-
sequently found on the stems between the root neck
and branches of the seedlings (Figure 2). On average
5.3 + 1.5 (mean + SD) C. asperatus adults were found
in the seedlings from the root neck to the first branch-
es (n = 10). Larval galleries were not found because
studied seedlings were very dried. At the Brandov
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Figure 2. (A) An irregular entrance hole of Cryphalus asperatus in a Picea abies seedling and (B) the beginning

of a mature gallery

location, approximately 1 500 of the 10 000 seedlings
were attacked. After the needles of the attacked seed-
lings dropped, the plants began to dry and became
unsuitable for planting.

It is clear that this was an exceptional situation
in which a very abundant local population of a com-
mon species of bark beetle (Kula et al. 2009) was able
to kill the seedlings prior to planting. Recent out-
breaks of Ips typographus and other bark beetle
associates of Norway spruce in Central Europe re-
sult from the weakening of spruce trees by highly
excessive droughts and/or wind damage (Holusa
et al. 2018) as well as a large-scale sanitation fell-
ing in outbreak areas. Many branches left in for-
ests as a result of sanitation felling, become suitable
for the feeding of C. asperatus feeding become avail-
able and remain in the forests (Pop et al. 2010; Kula
et al. 2013; Kacprzyk & Bednarz 2015).

The infestation of P abies seedlings by C. aspera-
tus may be explained as follows:

(¢) the seedlings were kept in the shade for at least
one week hence, in favourable microclimates
for C. asperatus (Ritchie 1919);

(ii) because the seedlings likely suffered from
an abiotic stress during the 130 km (Stjernberg 1996)
transportation from the nursery (Figure 1), they
probably produced volatiles attracting C. asperatus
(Klepzig et al. 1995; Templeton & Colombo 1995;
Manter & Kelsey 2008; Klutsch et al. 2017).

(iii) the seedlings were deposited on the ground
at the flight height (0.7 to 4.3 m above the ground) of
C. asperatus (Byers et al. 1989).

(iv) the thickness of the seedlings corresponded
to that preferred by C. asperatus (Pfeffer 1955;
Fiala 2020).

Although the described infestation of spruce seed-
lings by C. asperatus was unusual, similar infestations
may occur in the future because the ongoing pruce
bark beetle outbreaks will generate breeding substrates
suitable for C. asperatus development as well as many
clearings that will require afforestation with seedlings.
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