Eepazuamckuii snmomon. scypran 23(5): 283-286
doi 10.15298/euroasentj.23.05.07

© EUROASIAN ENTOMOLOGICAL
JOURNAL, 2024

Trophic specialization features of bark beetle Ips hauseri Reitter, 1895
(Coleoptera, Curculionidae: Scolytinae) in coniferous forests of Kazakhstan
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Abstract. The biological characteristics of Ips hauseri
Reitter, 1895 in the coniferous mountain forests of Kazakhstan
were studied during the period of depression of the bark beetle
population in the windfall zone of 2011 in the high-mountain
Medeu tract. According to our observations, during the stages
of development and regress of the mass reproduction cluster
in the period from 2012 to 2024, the bark beetle attacked and
developed only on Schrenk’s spruce Picea schrenkiana Fisch.
& C.A.Mey., 1842. Scots pine in the Medeu tract and in the
parks of Almaty was not populated during this period.

Peztome. V3ydeHsl OHONOrHUECKHE OCOOCHHOCTH Ips
hauseri Reitter, 1895 B xBOIHBIX ropHBIX Jecax Kazaxcrana
B MEPHO]] JCTPECCUBHOTO COCTOSIHUS TOMYISIIIMN KOPOeaa B
30He BeTpoBasioB 2011 rozna B BHICOKOTOpHOM ypouullie Mezey.
ITo HammM HaGMIOAEHWAM Ha 3Tamax Pa3BUTHUS U 3aTyXaHUS
o4ara MaccoBOIo pasMHoxxeHHs B niepuon ¢ 2012 no 2024 rr.
KOPOEJI aTaKoBaJ M pa3BUBaIICs TOJIbKO Ha exul IlIpenka: Picea
schrenkiana Fisch. & C.A.Mey., 1842. CocHa 0OBIKHOBEHHASI
B ypounuie Mezney U B mapkax AJMarhl B 3TOT IIEPUON He
3acersuIach.

Introduction

Insects are a natural and very significant part of zoo-
cenoses in the forests of Russia. The diversity of insects,
food links with plants and the ability to spread determine
their important role in forest ecosystems. Xylophilic
insects represent a significant part of the entomofauna
of forest ecosystems and, as a rule, act as participants
in the process of reducing sick and dying plants. Some
species of xylophages are able to attack living plants
that are under stress when the protective reactions of
trees are weakened due to the negative impact of climate
change. At the same time, drying out of forest-forming
tree species is observed over large areas, accompanied

by the emergence of outbreak of mass reproduction of
xylophilic insects [Storozhenko et al., 2018].

Bark beetles of the genus Ips De Geer, 1775 are very
importance among xylophilic insects [EPPO, 2024].
Many species of this genus are distinguished by their
potential ability for mass proliferation in coniferous
stands that have lost their resistance. The main environ-
mental factors preceding the increase in the number of
beetles of the genus Ips are the lack of precipitation and
high air temperatures during the growing season. Often,
outbreak of mass reproduction of species of this genus
occurs in forest areas damaged by windfalls and snow
breaks, forest wild fires, exposed to phytophagous in-
sects eating the needles, or affected by diseases caused by
phytopathogenic microorganisms [Kulinich et al., 2013].

Most of the Palearctic bark beetles of the genus Ips
are widespread European-Siberian species. In most areas
beetles of this genus with preference to certain conifer-
ous species, easily change for others within the family
Pinacea, especially during periods of mass reproduction
of bark beetles.

In the coniferous forests of Central Asia, the bark
beetle Ips hauseri Reitter, 1895 (Figs 1, 2) is of great
forestry importance. The main food plant of this species
is Schrenk’s spruce (Picea schrenkiana), but in forest
ecosystems and parklands of Kazakhstan, researchers
observed a change in the food specialization of Ips
hauseri. During the increase in population, the bark
beetle inhabited Scots pine (Pinus sylvestris), despite
the presence of weakened or damaged Picea schrenkiana
trees [Kostin, 1964]. In parklands of Tajikistan in the
city of Dushanbe, Ips hauseri bread on Calabrian pine
(Pinus brutia) and Crimean pine (P. nigra ssp. palas-
siana) [Kadyrov, 2007]. Based on the change in the
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Fig. 1. Spruce forest with Picea schrenkiana in vicinity of Chimbulak
ravine damaged by hurricane in May 2011.

Puc. 1. Eavnu c PiceaschrenkianasoxpectHoctsax ypounina Yumbyaax,
HOBPEXKAEHHBIH yparanom B Mae 2011 roaa.

food specialization of the bark beetle and the similarity
of climate, assumptions were made about the possible
penetration of Ips hauseri into countries adjacent to
Central Asia and into Europe [Vanhanen et al., 2008;
Ismukhambetov et al., 2013]. Nowadays, there remains
aneed to clarify the features of the trophic specialization
and ecological indicators of this endemic bark beetle in
the conditions of its primary range.

Our research was aimed at studying the biology and
food specialization of the bark beetle in areas of mass
reproduction in the conditions of the Zailiysky Alatau
in areas of windfalls in 2011.

Material and methods

The study of the biological characteristics of Ips
hauseri in the forest ecosystems of Kazakhstan was
carried out from 2019 to 2024 in the Zailiysky Alatau in
natural stands of Schrenk spruce. Coniferous forests on
the ridge grow on the altitudinal belt from 1600 to 2800
m. The population dynamics of bark beetles on Schrenk
spruce was studied on model trees in mountain conifer-
ous plantations near Almaty (the high-mountain tract of
Medeu and the southern slopes of Mount Chimbulak)
and in the area of Talgar. In addition, Pinus sylvestris
cultures were surveyed in Medeu and Almaty to iden-
tify the change in the host species by the bark beetle.
Temporary model areas were located in forest areas
adjacent to snowbreaks in 2020-2021. In the Medeu tract
at 43°09'30" N, 77°02'59.4" E at an altitude of 1498 m
a.s.l., on the slopes of Mount Chimbulak at 43°07'12" N,
77°04'46" E at an altitude of 2248 m a.s.l. (Fig. 1).

The phenological characteristics of Ips hauseri were
studied during reconnaissance surveys of plantations:
trees inhabited by the bark beetle were identified in the
plantations, and imago, eggs, larvae and pupaec were
counted. Petrov’s barrier (window) traps were used to
determine the flight periods of the beetles; they were
hung on the branches of fallen spruce trees. Ethanol
was used to attract insects to the traps. The population
indices were studied according to the method of Mo-
zolevskaya et al. [1984]. The population density (p),
mortality of the young generation in the egg, larval, pupa
and young beetle phases (m), and the bark beetle stock
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of Ips hauseri in the plantation (thousands of pieces/ha)
were analyzed.

The entomological material was identified by
A.V. Petrov using identification keys [Stark, 1952;
Kostin, 1973; Douglas et al., 2019]. Bark beetles col-
lected during the research are stored in the A.V. Petrov
collection.

The photographs of the beetles were taken with a
Canon 50D camera and an MP-e65 lens. Digital pro-
cessing of the photographs was performed using the
Picolay program.

The present work is registered in ZooBank
(www.zoobank.org) under LSID urn:lsid:zoobank.
org:pub: 1C8FS8AES-5C5C-4EA4-A74A-504A83208FDA

Results

Ips hauseri is a Palaearctic species of bark beetle with
a range limited to the distribution of Tien Shan spruce
P. schrenkiana. This species is common in mountain
coniferous forests of Kazakhstan, the northwestern prov-
inces of China, Kyrgyzstan, and in coniferous cultures
in Tajikistan [Stark, 1952; Kostin, 1971; Toktoraliev,
1993; Kadyrov, 2008, Knizek, 2010; EPPO, 2024]. The
Natural History Museum in Budapest (Hungary) houses
a specimen collected in Usinsk in the Western Sayan
Mountains in southern Siberia [Mandelshtam, 2002].
There is no other information of finding this species in
Russia. I.A. Kostin [1971] pointed out that Ips hauseri
is not found east of the Dzungarian Alatau and does not
penetrate into the territory of the Russian Federation.
Probably, in the monograph on bark beetles by V.N. Stark
[1952], the information about the presence of /. hauseri
in the Southern Altai refers only to the territory of Ka-
zakhstan. A.A. Legalov [2002] in “A checklist of bark
and ambrosia beetles from Siberia and the Russian Far
East”, recorded this species for the Krasnoyarskii Krai
and South Altai based on these works. The mention in
the review on bark beetles by Knizek [2010] about the
distribution of this species of bark beetle in the territory
of the Russian Federation, we believe to be erroneous.

The development of the bark beetle was recorded on
trees of the Pinaceae family: Picea schrenkiana, Pinus
sylvestris, P. brutia, P. nigra ssp. palassiana, Cedrus
sp. [Stark, 1952; Kostin, 1955, 1964, 1973; Marikovsky,
1956; Ismukhambetov, 1964, 1969, 1976; Pfeffer, 1995;
Toktoraliev, 1995; Kadyrov, 2007].

The spring flight of beetles in the conditions of the
high-mountain tract Medeu begins at daytime tempera-
tures of 10—12 °C from the third ten-day period of April
and continues until the second ten-day period of June.
The bark beetle often populates the trunks of fallen trees,
less often develops on the trunks of spruce trees suffering
from a lack of moisture. It eats out passages in areas of
the trunk with thick bark.

The mating chamber, gnawed out by the male, is
deepened into the sapwood, from which usually origi-
nate from 1 to 8 (usually 2-4) egg galleries (Fig. 2).
The galleries are gnawed out by females in the bark,
very slightly touching the sapwood (Fig. 2). The length
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of the passages is from 10 to 15 mm (average length
is 12 mm). The galleries are borrowed by the parents
from the drilling flour, rarely can be filled with drill-
ing flour. The egg chambers are located from 1 to 3
mm from each other. The actual fertility of females is
24-30 eggs (maximum 52). The larval mines are short
(from 40 to 55 mm), directed perpendicular to the egg
galleries. The pupal cradle is located in the bast tis-
sues. The development cycle of the spring generation
lasts from 40 to 55 days (egg development 9—12 days,
larvac — 21-24 days, pupa 811 days). Young beetles
of the spring generation remained in the old passages
from 4 to 7 days, after which they left the passages. The
flight of young beetles of the summer generation took
place in spruce forests at an altitude of 2200 m from
the end of May to the first ten days of July, in model
areas in the Chimbulak region from the first ten days of
May to the first ten days of August. After completion of
development, some of the young beetles remained in
the old parental galleries for the winter in 2020-2021,
where the beetles gnawed out miner galleries around the
larval passages. A small part of the young beetles left
the old parental galleries. Their place of hibernation has
not been determined. In 2020-2021, on model trees at
an altitude of 2500 m above sea level, we recorded the
complete development of one generation of beetles and
the completion of development in September of 65% of
young beetles of the second generation. 35% of the total
number of older larvae hibernated in the larval phase. In
some model areas in the Medeo tract, 89% of the beetles
managed to complete their development at the end of
September 2020. Our data coincide with the results of
previous studies [Marikovsky, 1956; Ismukhambetov,
1976]. The latest outbreaks of mass reproduction of
Ips hauseri in the mountainous regions of the Zailiysky
Alatau were observed after hurricanes in May-June 2011
[Temreshev et al., 2012; Temreshev, 2013].

Massive windfalls were caused by hurricane winds,
reaching 22-26 m/sec. in the Medeo region. In the
Zailiysky Alatau, about 70 thousand trees were felled.

The period from 2014 to 2017 saw the maximum
increase in the number of Ips hauseri, but no determi-
nation of the bark beetle population indicators in the
outbreak in Zailiysky Alatau was carried out during this
period. The period of our studies coincided with a sharp
decrease in weakened and damaged spruce trees suitable
for the reproduction of Ips hauseri. In 2019-2024, the
bark beetle population increased only in areas of spruce
forests damaged by snow avalanches.

The maximum settlement density on snowbreakers in
Chimbulak in 2019 was 2.0 m.h./dm?, the feeding surface
area of the bark beetle family varied from 0.75 dm? to
3.1 dm?, the mortality of the offspring varied from 35.5
to 89 %. The maximum mortality was recorded among
older larvae and pupae affected by fungi. The bark beetle
stock in areas damaged by snowbreakers varied from
1.92 thousand pcs/ha in 2019 to 0.09 thousand pcs/ha
in 2024.

In the Medeu tract, Ips hauseri only inhabited Sch-
renk’s spruce (Figs 3, 4). Previously published data on
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Figs 3—4. External appearance of Ips hauseri. 3 — dorsal view; 4 —
lateral view.

Puc. 3—4. Buewnuii Bup Ips hauseri. 3 — Bup cBepxy; 4 — Bua c60Ky.
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changes in the trophic specialization of I. hauseri during
the period of population growth in the outbreak of mass
reproduction [Kostin, 1964, 1973] were not confirmed.
The death of pines from the attack of the Hauser bark
beetle in the Medeu area and in the parks of Almaty in
the period 2019-2024 was not recorded. We observed
cases of Pinus sylvestris drying out in these years in the
immediate vicinity of the outbreak of mass reproduction
of the bark beetle, but there were no settlements of Ips
hauseri on the dying pines.
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