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ABSTRACT: The paper deals with the study of bionomics and population dynamics of Ips typographus (L.) in the area of
the Pradéd National Nature Reserve (NNR). Data were collected on the basis of detected feeding marks, beetles caught
in traps, and also according to the frequency of occurrence or increase in the number of standing dead trees killed by
the bark beetle attack in localities where sanitation felling was not performed. Finally, evaluation of the present condi-
tion of forest stand and population dynamics of Ips typographus was carried out. The results showed that the stands
currently occur in the stage of disintegration when the role of the bark beetle is irreplaceable. Based on the research
findings, the management of the bark beetle was proposed that would enable to achieve so-called regulated disintegra-
tion of natural spruce forests in the area of the Pradéd NNR.
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Gradation of Ips typographus (L.) in mountain
spruce stands is still an urgent problem. At the begin-
ning of its invasion, the bark beetle prefers weakened
spruce trees. The weakening of attacked spruce trees
takes place due to synergetic effects of extreme cli-
matic fluctuations, long-term acidification of soil
and anthropogenic impacts, in particular air pollu-
tion load. The mechanism of damage to forest trees
consists in both, the direct effect of pollutants on
assimilatory organs and roots of plants, and indirect
effects in the form of changes in soil properties.

The problem mentioned above has already been
discussed for several years in the context of Ips ty-
pographus gradations in the Sumava National Park
(ZATLOUKAL 1998). There is a controversy whether
to let natural forces establish the homeostatic bal-
ance resulting in a climax natural forest or to achieve
this desirable objective by human support, i.e. silvi-
cultural interventions. The same problem is whether
to leave standing dead trees killed by the bark beetle
attack in the area of the Pradéd NNR.
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Regarding the bark beetle attack in a specially
protected area (SPA), the main problem is possible
damage to standing trees representing a rare, ir-
replaceable gene resource. However, is it the only
or the main reason for the declaration of protected
areas? Although differentiated protection in SPA is
laid down by legislation (Forest Act No. 289/1995,
Act of the Nature and Landscape Conservation No.
114/1992), we do not encounter a more detailed defi-
nition of the object of protection, not even in areas
with the highest degree of protection (National Na-
ture Reserve, Nature Reserve, the 1* zone of National
Park or Protected Landscape Area), which probably
leads to many misunderstandings (MRKvVA 1998).
One of the main objectives of SPA is protection of
the spontaneous course of natural processes with
minimum anthropic impacts.

Concepts of the management of plant communi-
ties (care of plant communities) and particularly of
forests in protected areas have developed for a long
time. The concepts were subjeced to diverse opinions
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of experts and new ideas have been suggested re-
cently. Although nobody doubts that also animals are
a part of ecosystems, until recently (MRKVA 1998)
nobody in the Czech Republic has raised the issue of
problematic animal groups and how to modify their
management in protected areas. Much more, nature
protection dealt with traditional conservation prob-
lems of the protection of some threatened species or
methods of their reintroduction, protection of their
environment, etc. In the professional community
of forest management of the Jeseniky area, an idea
dominates that animals considered dangerous pests
in forest protection should be controlled and killed
in any case and thus even in protected areas. As men-
tioned above, one of the problematic groups of ani-
mals in mountain spruce ecosystems is insect pests,
including the most important Ips typographus. If we
ask a question concerning the natural role and func-
tion of cambiophagous insects in protected areas, we
have to understand the organisms also as stressors
which, along with many other ones (MrRkvA 1994),
affect plants and play an important role not only in
the life of individuals of particular tree species but
also in the development of their populations and
communities. If we admit the effects of stressors in
the case of communities of other tree species, we
cannot change our attitude in the case of spruce and
its natural ecosystems.

Generally, it is possible to say that cambiopha-
gous insects and particularly Ips typographus, Ips
amitinus (Eichhoff) and to a smaller extent also
Ips duplicatus (Sahlberg) play an important role
during the whole life of spruce stands because they
are a significant tool of natural selection and one of
many factors in the large regeneration cycle of forest
development (MicHAL 1992). Thanks to the diver-
sity of genetically fixed properties of trees which
are not capable to resist the synergetic effects of
natural and anthropic stress factors, usually includ-
ing also a cambiophagous insect, the formation of
ecological valence of trees occurs resulting finally
in evolution.

The natural development and shift in the gen-
eration time of Ips typographus are very important
from the aspect of the gene resource protection,
particularly for mountain spruce stands. The process
of natural disintegration occurs in larger groups in
mountain stands. Where the stage of spruce stand
disintegration predominates, it is possible to expect
the dominance of standing dead trees killed by the
bark beetle attack (as many as 60%). The initial stage
of disintegration is characterised by the presence of
spruce seedlings and their natural selection. In the
stands, natural seeding species such as Sorbus and
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Salix play an important and irreplaceable role. Their
occurrences increase resistance to both abiotic and
biotic stressors (MRKVA 1999).

The aim of this paper was to study bionomics and
population dynamics of Ips typographus and Ips
amitinus in the area of the Pradéd NNR on the basis
of the detection of feeding marks and number of
beetles caught in the traps, and according to the fre-
quency or increase in the number of standing dead
trees killed by the bark beetle attack on studied plots
where no sanitary measures were taken.

It was necessary to perform the following studies
and measurements in analysed standing dead trees
or trap trees in order:

— to record the species composition of bark beetles
and/or to determine the participation of bark
beetles in the disintegration of spruce stands,

— to describe climatic conditions (temperature, pre-
cipitation, Lang’s rain factor) and health condition
of stands as possible predisposition factors for the
attack of trees. These factors may also affect the
population dynamics of bark beetles. Based on the
findings obtained, we try to formulate a proposal for
the management of bark beetles which could help to
achieve so-called regulated disintegration of natural
spruce stands in the area of the Pradéd NNR.

METHODS
Description of the area under study

The studied locality is situated in northern Mora-
via, Bruntdl district, about 3 km NW of Karlova
Studanka. The locality belongs to the competence of
Forests of the Czech Republic Co., Hradec Kralové.
The locality lies in the area of Forest District Karlo-
vice (Silesia), Ranger District Pradéd (1,412 ha). The
study is carried out in the 1% zone of the Jeseniky
Protected Landscape Area (PLA) (74,400 ha), NNR
Pradéd (2,031.40 ha), part Bild Opava (273.70 ha).
The Pradéd NNR was declared by the Ministry
of Environment of the Czech Republic, Decree
No. 6/1991 of 14 December 1990.

The area under study comprises a plot of 9.60 ha
in total where a network of 94 marked trees was
established. In 1996, an attack of bark beetles was
observed on the trees, however, no sanitary measure
(felling) was taken. The “bark beetle tree” was taken
to mean a tree attacked by Ips typographus and/or
Ips amitinus with evident entrance holes on the sur-
face of the lower part of the stem. When peeling off
the bark around bark beetles holes, distinct feeding
marks were observed and needles in the upper part
of the tree often showed to become brownish. The
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trees were singularly marked in order to follow the
development of “bark beetle foci” in the area of NNR
Pradéd, part Bila Opava.

Working procedures

The study of Ips typographus population dynam-
ics was carried out from 1998 to 2001. Population
dynamics of Ips typographus was studied by means
of 40 traps of Theysohn type in the whole area of
the Bilda Opava reserve, three of them being situ-
ated on the studied plot. Annual collection from the
traps was carried out in ten-day intervals from May
to September. Numbers of beetles were compared
with the course of temperatures and precipitation
in the period under study. Precipitation and tem-
peratures obtained from the Zeleznd Meteorologi-
cal Station, Vidly, Bruntal District, were converted
to corresponding altitudes by means of respective
gradients.

Each year at the end of measurements, analyses
of the total amount of Ips typographus were carried
out by means of felling records in the Bila Opava
reserve. Throughout the studied area, the spread
of Ips typographus was monitored in foci on trees
around the previously marked trees (1996). Trees
were selected by employees of Forests of the Czech
Republic Co., Forest District Karlovice, Silesia. So-
called “bark-beetle trees” were marked where no san-
itation felling was carried out. Annually at the end of
measurements, an analysis of the occurrence of Ips

typographus and Ips amitinus on the attacked wood
was performed. For this purpose, three windbreaks
were always selected. On the stems, the number of
entrance holes was calculated in the most densely
attacked part on an area of 20 dm?of the continuous
surface of bark. Further, a conversion to 1 dm?* was
carried out and the degree of the stem attack was
determined.

RESULTS AND DISCUSSION

Temperatures and precipitation were compared
between the target period 1998-2001 and the so-
called normal period 1961-1990. When comparing
precipitation and temperatures in the studied period,
itis very important to note the decreased total of av-
erage monthly precipitation, which primarily affects
the course of Ips typographus swarming and also the
health condition of stands.

Only mean monthly temperatures were available
which, however, sufficiently described favourable con-
ditions for Ips typographus swarming. Temperatures
ranged about a long-term normal in the interval +3 to
—3°C (Figs. 1 to 4). The mean annual temperature for
the normal period reached 2.6°C and the mean month-
ly temperature during the growing season amounted
to 9.4°C. The total annual amount of precipitation
for the normal period was 998.1 mm and in the grow-
ing season precipitation amounted to 570.3 mm.

In 1998 (Fig. 1), the mean annual temperature was
1.6°C and mean monthly temperature for the grow-
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Fig. 1. Comparison of temperatures and precipitation in 1998
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Fig. 2. Comparison of temperatures and precipitation in 1999

ing season 9.1°C. The total annual amount of precipi-
tation was 981.6 mm and 516.8 mm fell within the
growing season. After conversion, the mean monthly
temperature for the growing season decreased below
the long-term normal by 3% and mean monthly pre-
cipitation was lower by 10%.
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A similar course of weather was also in 1999
(Fig. 2). The mean annual temperature was 2.0°C and
mean monthly temperature for the growing season
was 9.5°C. The total annual amount of precipitation
was 766.4 mm and 385.6 mm fell in the growing
season. After conversion, the mean monthly tem-
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Fig. 3. Comparison of temperatures and precipitation in 2000
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Fig. 4. Comparison of temperatures and precipitation in 2001

perature for the growing season increased above the
long-term normal by 1% and mean monthly precipi-
tation was lower by 32%.

In 2000 (Fig. 3), the mean annual temperature was
3.1°C and mean monthly temperature for the grow-
ing season was 9.1°C. The total annual amount of
precipitation was 992.5 mm and 517.7 mm fell in the
growing season. After conversion, the mean monthly
temperature for the growing season decreased be-
low the long-term normal by 3% and mean monthly
precipitation was lower by 9% against the long-term
precipitation normal for the growing season.

During 2001 (Fig. 4), the mean annual temperature
was 1.7°C and mean monthly temperature for the
growing season was 9.2°C. The total annual amount
of precipitation was 1,121.1 mm and 709 mm fell
in the growing season. After conversion, the mean
monthly temperature for the growing season de-
creased below the long-term normal by 2% and mean
monthly precipitation was higher by 24%.

After the additional evaluation of the studied area
from the aspect of mesoclimate according to Lang’s
rain factor (Table 1), the area was classified as ex-
tremely humid, in spite of the generally decreased
total precipitation against normal values.

Bionomics, generation cycle and evaluation
of population dynamics of Ips typographus
in the period under study

The survey of felling carried out in the area of
NNR Pradéd, part Bila Opava (Table 2) shows the
processing of standing and lying trees and wood
infested by bark beetles in particular months since
1998. The most extensive disasters caused by bark
beetle mass outbreaks occurred in 1998. In May
1998, a wind throw disaster was processed on the
eastern boundary of the studied area. Owing to the
time delay of processing the attacked wood, a mass
outbreak of Ips typographus occurred. The maximum

Table 1. Determination of Lang’s rain factor for the period 1998-2001

Year Mean annlziir)ecipitation telr\tlA;:?aiSrllzu(iICZ) Lang’s rain factor AC\():(/oirec;irrl:grto Climatic region
1998 981.6 1.6 614 982 extremely humid
1999 766.4 2.0 383 766 extremely humid
2000 992.5 3.1 320 993 extremely humid
2001 1,121.1 1.7 659 1,121 extremely humid
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Table 2. Development of the processing of wood from standing, lying and infested trees (m?) in the area of NNR Pradéd, part

Bild Opava, in the period 1998-2001

Month
I 1I 111 v \Y VI VIL VIII IX X XI XII Total
1998 203.3 447 69.0 21.5 3385
1999 56.1 35.4 91.5
2000 100.0 16.7 116.7
2001 89.6 10.2 99.8

number of beetles caught in traps placed in the stud-
ied area in that year was 4,000, which corresponds
to the medium degree of infestation according to the
ON 48 2711 standard. These ministerial standards
are old norms, however, no new ones have been
proposed until now.

In 1998, spring swarming of Ips typographus oc-
curred already at the beginning of May when the
mean monthly temperature reached 7°C (Fig. 5). The
bark beetle occurring at the edges of a clear-cut and at
places of initial regeneration began to swarm a little
earlier than in the stand where tree crowns are more
closed and a colder microclimate predominates. The
swarming was, however, also earlier in parts of the
stand with considerably open canopy where the stage
of disintegration occurred. Low precipitation and rela-
tively balanced temperatures (Fig. 1) created favourable
conditions for its generation cycle.

A subsequent summer swarming occurred from
June 15 when mean temperatures steadily increased

reaching their maximum of 11.1°C in July. Relatively
warm weather and descending trend of precipitation
also created conditions for the summer gradation of
Ips typograpghus. The summer degree of trapping
can be considered to be medium similarly like in
spring. Maximum trapping amounted to 1,500 bark
beetles. The summer swarming was completed as
early as at the end of August when a gradual fall in
temperatures occurred and, at the same time, there
was an increase in precipitation with the maximum
value of 150.5 mm in October.

In 1999, Ips typographus left its wintering places
and began to swarm similarly like in the previous
year at the very beginning of May (Fig. 6). Mean
temperatures in that month reached only 6.9°C but
precipitation was 21 mm less than in the previous
year. Lower precipitation totals and only negligible
temperature differences compared to the long-term
normal were the cause of the early beginning of
spring warming. However, the low degree of trapping
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during spring swarming (500 bark beetles) was a con-
sequence of the following increase in precipitation
that reached its maximum 144.9 mm in June (Fig. 2).
The beginning of summer swarming was June 22
when the increase in temperatures continued and, at
the same time, precipitation decreased. Owing to the
decreased number of swarming beetles in the spring
season the conditions for increased gradation of the
summer population of Ips typographus were not creat-
ed and thus catching into traps was only low (100 bark
beetles). The termination of summer swarming
began at the end of August when temperatures and
precipitation gradually decreased.

The beginning of spring swarming in 2000 came on
May 16 when average monthly temperatures reached
avalue of 8.7°C (Fig. 7). Spring swarming in that year
began a week later than in 1999. The time shift in leav-
ing winter places and subsequent swarming, which
was not identical throughout the studied area, can be
explained by the higher precipitation total (even by
34 mm) compared to May 1999. Although tempera-
tures exceeding a long-term normal generally create
favourable conditions for the bark beetle swarming,
in this case relatively high precipitation distributed
within summer months with max. of 152 mm in July
(Fig. 3) prevented the formation of larger population
gradations. It also corresponded to the low number
of beetles (150 bark beetles) caught in traps.
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In 2001, swarming began as late as on 20 May at
the mean monthly temperature of 8.4°C (Fig. 8).
A repeated shift of the beginning of swarming oc-
curred as a consequence of the higher amount of
precipitation on average by 40 mm as compared with
1999. Similarly like in the previous year, there were
favourable temperature conditions for the swarm-
ing of Ips typographus, however, high precipitation
total with max. 217.1 mm in July (Fig. 4) precluded
a higher reproduction. The degree of catching in
traps was low again (120 bark beetles). At the end of
August 2000 and 2001, an increase in the population
values of Ips typographus occurred signalising the
establishment of a sister generation.

Increase in the number of standing dead trees
killed by the bark beetle attack on the plot
under study

On the studied plot of 9.60 ha, distribution of bark
beetle foci was monitored in the vicinity of 94 marked
trees attacked by Ips typographus: trees with evident
entrance holes in the lower part of the stem or trees
with peeled off bark and evident gallery patterns of
bark beetles or trees with brownish needles.

In the course of research, only a negligible spread of
particular foci occurred. In 1999, only 4 new stand-
ing dead trees occurred at the maximum trapping
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of 300 Ips typographus beetles in the nearest trap. In
2000, when 8 new standing dead trees appeared, only
60 beetles of Ips typographus were caught. The same
number of swarming bark beetles was also caught
in 2001 but the number of new standing dead trees
increased to eleven.

Standing dead trees in the vicinity of marked trees
originated due to the effect of Ips typographus. At
its mass invasion the bark beetle attacks already
weakened trees owing to the effect of predisposition
factors, in this case above all decreased precipitation
total and air pollution.

Composition of bark beetles and invasion
density on attacked wood

In 1998-2001, an analysis of twelve lying stems
was carried out in the studied area when the spe-
cies composition of bark beetles was determined
and, at the same time, the invasion density of Ips
typographus and Ips amitinus was determined on
the attacked stems. In the analysis of lying dead
trees, the following species were detected in the basal
parts of stems: Xyloterus lineatus (Olivier), Hylurgops
palliatus (Gyllenhal) and Dryocoetes autographus
(Ratzeburg). In the branches of the upper part of the
crown, Pityophthorus pityographus (Ratzeburg) and
to a lower degree also Pityogenes chalcographus (L.)
were found.

When determining the invasion density on attacked
stems, the occurrence of Ips amitinus was monitored
in the crown part and of Ips typographus in the central
part of the stem (Table 3). Through the analysis of in-
vasion density, the high degree of attack (according to
ON 48 2711 standard) by both bark beetles was found
on stems only in 1998. In 1999, the heavy invasion of
Ips typographus occurred again but of lower density
than in the previous year and, at the same time, low
to medium invasion of Ips amitinus. In the last two
years of the research, only low to medium invasion

of Ips typographus occurred and low invasion of Ips
amitinus which was not present in some stems at all.
Gallery patterns of Ips typographus, which was the
most numerous in the investigated stems, amounted
to the maximum density of 3 entrance holes per 1 dm?
in 1998. Ips amitinus occurring on attacked stems to
a lesser degree throughout the time of investigation
reached its maximum invasion density also in 1998
(1.5 entrance holes per 1 dm?).

The proposal of Ips typographus management
in the area of NNR Pradéd

If we want to manage mountain spruce forests in
the area of NNR Pradéd in a natural way or at least to
preserve or create the natural structure of stands at
their regeneration, we should also admit destruction
activities of pathogens. Of course, this is valid only
to such an extent that can be considered as natural.
Therefore, it is relevant to use the term “regulated
disintegration” for adequate management, i.e. con-
trolled natural development and disintegration by
means of pathogens. Clearly, its application cannot
be adopted generally and used irrespective of the
evaluation of local situation.

Within the management proposal for Ips typographus
in the area of NNR Pradéd, sanitation felling can be
recommended only for new windfalls and windbreaks
while “active trees attacked by bark beetles” and ster-
ile standing dead trees should be preserved to their
natural development. Possible sanitary measures are
implemented by the barking of lying stems left on the
spot. These stems can simultaneously be used as trap
trees. Barking should be carried out in the stage when
larvae or first pupae occurred under bark. As a part of
the measures numerical and graphical records were
proposed to be held by Forests of the Czech Republic
Co. As a defensive mechanism against the bark beetle
swarming, traps should be installed at endangered
and other suitable places in numbers corresponding

Table 3. Invasion density of bark beetles on attacked wood in the period 1998—2001 (according to ON 48 2711)

Number of entrance holes per 1 dm?

Species Statistical data
1998 1999 2000 2001
average value 2.75 1.75 0.58 0.58
Ios ¢ Juss (L) dispersion 0.25 0.25 0.14 0.14
s typographus (L.
psLypograp max. 3.00 2.00 0.75 0.75
min. 2.50 1.50 0.50 0.50
average value 1.33 0.58 0.17 0.17
dispersion 0.29 0.14 0.14 0.14
Ips amitinus (E.)
max. 1.50 0.75 0.25 0.25
min. 1.00 0.50 0.00 0.00
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to the mass outbreak basis in spring and summer. In
the stands in the area of the NNR, only new windfalls
and windbreaks should be used as trap trees, otherwise
it is necessary to place pheromone-baited traps in suf-
ficient numbers (preferably combined or star-shaped
ones, e.g. Theysohn type).

The removal of sterile dead trees by means of fell-
ing is excluded. With respect to the danger of damage
to stands by SW and W winds, these dead trees slow
down the movement of air, slightly shade the area
being also functional for regeneration. Wood from
wind disasters exceeding the rate of concentrated
occurrence (= minimum number of 15 standing dead
trees per 3 ares) of windfalls and windbreaks will be
skidded cautiously, leaving at least 30% of the volume
on the spot (MRKVA 1997). This will permit to ensure
the sufficient amount of biomass for subsequent
regeneration. The wood can suitably be used as trap
trees. However, it has to be processed and barked or
disposed in the forest before the emergence of a new
generation of Ips typographus. Chemical treatment
of standing and lying trees and wood infested by bark
beetles including trap trees by means of biocides is
banned according to the Czech law, § 26, section 3,
letter a). It is proposed to intensify bark beetle con-
trol measures in neighbouring commercial stands.

An important condition to implement manage-
ment measures mentioned above is the knowledge
of weather factors and particularly precipitation,
i.e. the conditions when no mass outbreak of Ips ty-
pographus and subsequent damage to neighbouring
stands occurred in the course of research. In case
drought episodes with a deviation of monthly pre-
cipitation totals from the long-term normal exceed-
ing 32% (Fig. 2) occur in three successive months
during the growing season, a meeting of the repre-

sentatives of Forest District Karlovice (Silesia) and
Jeseniky PLA Administration should be arranged.
They should decide on a further procedure which
part of the network of marked trees attacked by Ips
typographus has to be checked.
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Populacni dynamika lykozrouta smrkového (Ips typographus [L.]) na izemi

NPR Pradéd v letech 1998-2001
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ABSTRAKT: Préce se zabyva sledovanim bionomie a popula¢ni dynamiky lykozrouta smrkového (Ips typographus [L.])
na uzemi Nérodni prirodni rezervace Pradéd. Vyhodnocovani vysledka bylo provedeno na zékladé zjisténych pozerk,
broukt odchycenych do lapacg, ale také podle cetnosti vyskytu ¢i prirtistu poctu kirovcovych sousi na vyznacenych loka-

litach, kde se neprovadéla asanacni opatfeni. Nakonec bylo provedeno vyhodnoceni sou¢asného stavu porostu a populaéni
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dynamiky lykoZrouta smrkového. Ze zjisténych dat vyplynulo, Ze se soucasné porosty nachdzeji ve stadiu rozpadu, kde ma

lykozrout nezastupitelnou roli. Na zdkladé ziskanych poznatkd byl navrzen management lykozroutd, jimz Ize dosdhnout

tzv. regulovaného rozpadu prirozenych smrcin na Gzemi Narodni prirodni rezervace Pradéd.

Klicova slova: Ips typographus (L.); popula¢ni dynamika; management lykozrouta smrkového; NPR Pradéd; regulovany

rozpad

Préce sleduje popula¢ni dynamiku a bionomii dru-
hu Ips typographus (L.) na izemi Narodni pfirodni
rezervace Pradéd. V NPR Pradéd, v ¢asti Bila Opa-
va, se nachdzi studovand plocha o rozloze 9,60 ha.
Zde bylo v roce 1996 oznaceno 94 tzv. ,kiirovcovych
stromt”, u kterych se neprovddéla zddna asanaéni
opatfeni. Za ktrovcové stromy byly povazovany
stromy napadené druhem Ips typographus a Ips ami-
tinus (Eichhoff) se zfetelnymi zévrty v dolni ¢asti
kmene, stromy s odlupujici se borkou a zfetelnymi
pozerky ktirovci nebo jedinci s rezivéjicim jehli¢im.
V okoli takto oznacenych strom bylo sledovéano $i-
feni lykozroutdi v ohniscich. V pribéhu vyzkumu
dochézelo pouze k nepatrnému roz$ifovani k-
rovcovych ohnisek. V roce 1999 vznikly ¢tyri nové
sou$e pri maximalnim odchytu 300 broukd druhu
Ips typographus v nejblize umisténém lapaci. V ro-
ce 2000 vzniklo osm sousi pfi maximalnim odchytu
60 broukd a pfi stejném odchytu v roce 2001 vznik-
lo 11 novych sousi.

Popula¢ni dynamika druhu Ips typographus byla
sledovdna pomoci Ctyficeti lapacit typu Theysohn,
z nichz tfi byly na studované plose. Zjisténé po-
Cetni stavy byly dale porovndny s pribéhem teplot
a srazek ve sledovaném obdobi. Z evidence tézeb-
nich zdsaht je zfejmé zpracovani vétrné kalami-
ty v roce 1998 (tab. 2), jejiz pozdni zpracovani se
projevilo i pfi jarnim rojeni lykoZzroutt. Na zdkladé
pravidelnych kontrol lapact byl v roce 1998 zjistén
stfedni stupen napadeni (podle ON 48 2711) pri
maximédlnim odchytu 4 000 broukua (obr. 5). V na-
sledujicich letech poklesl stupen napadeni na slaby
pfi odchytu 500 broukt v roce 1999 (obr. 6), pou-
hych 150 broukd v roce 2000 (obr. 7) a 120 brouki
v roce 2001 (obr. 8).

Podobnych vysledk bylo dosazeno také analyzou
hustoty naletu napadenych kment, kdy byl v koru-
nové casti zkouman Ips amitinus a ve stredni Casti
kmene Ips typographus. K tomuto tcelu byly kazdy
rok vybrany tfi zlomy. Na téchto kmenech byl spo-
Citdn pocet zdvrtl v nejhustéji napadené ¢asti, na
plose 20 dm?souvislého povrchu kury. Pak byl pro-
veden prepocet na 1 dm? a urcen stupen napadeni
kmene podle ON 48 2711. V roce 1998 byl zjistén
silny stupen napadeni obéma lykozrouty pfi maxi-
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madlni hustoté 3 zavrtd/dm? druhu Ips typographus
a 1,5 zavrtd/dm? druhu Ips amitinus (tab. 3). V né-
sledujicim roce byl zjistén opét silny stupen napade-
ni druhem Ips typographus a pouze slaby az stredni
stupen napadeni druhem Ips amitinus. V posled-
nich dvou letech probéhl pouze slaby az stredni
stupen napadeni druhem Ips typographus a pouze
slaby stupen napadeni Ips amitinus, ktery na nékte-
rych kmenech nebyl zastoupen viibec. Pfi dalsim
rozboru lezicich kment byl v bazélni ¢asti nalezen
druh Xyloterus lineatus (Olivier), Hylurgops palli-
atus (Gyllenhal) a Dryocoetes autographus (Ratze-
burg). Dédle na vétvich v horni ¢ésti koruny druh
Pityophthorus pityographus (Ratzeburg) a v mensi
mite také Pityogenes chalcographus (L.).

Porovnanim pribéhu teplot a srazek ve sledo-
vanych letech s normélovym obdobim 1961-1990
byla zjisténa teplotni oscilace kolem dlouhodobého
normaélu v intervalu +3 °C az -3 °C (obr. 1-4). Pra-
meérné meésicni teploty za vegetacni obdobi se v roce
1998 pohybovaly 3 % pod dlouhodobym normalem
a primérné mésicni srazky byly nizsi o 10 %. V roce
1999 se zvysila primérnd mésicni teplota za vegetac-
ni obdobi o 1 % nad dlouhodoby normadl, ale srazky
byly nizsi 0 32 %. V roce 2000 klesly primérné mé-
si¢ni teploty za vegetacni obdobi o 3 % a primérné
meésicni srazky o 9 % pod dlouhodoby normaél za ve-
getacni obdobi. V roce 2001 byly primérné mési¢ni
teploty za vegeta¢ni obdobi proti dlouhodobému
normalu nizsi o 2 % a primérné mési¢ni srazky byly
vys$si o 24 %. Pii doplinkovém hodnoceni sledova-
ného tzemi z hlediska mezoklimatu podle Langova
destového faktoru (tab. 1) bylo Gzemi oznaceno za
extrémné humidni (i pres vSeobecné snizeny sraz-
kovy thrn vii¢i normalovym hodnotam).

Na zékladé zjisténych poznatkt byl déle formulo-
van ndvrh managementu lykozrouta smrkového na
tuzemi NPR Pradéd. V ném se doporucuje asanace
pouze Cerstvych vyvratt a zlomd, pricemz aktivni
kirovcové stromy a sterilni souse by mély byt po-
nechdny svému vyvoji. Pfipadnd asanace je mozna
odkornénim lezicich kment, které se ponechaji
na misté. Ty je mozné vyuzit soucasné jako lapaky
v poctu odpovidajicimu kalamitnimu zakladu. La-
paky se v potfebném poctu doplni feromonovymi
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lapaci (nejlépe sdruzené nebo hvézdicovité, napf.
typu Theysohn). Likvidace sterilnich sousi tézbou
je vyloucena. Tyto souse s ohledem na nebezpeci
ohrozeni porostu jihozdapadnim a zdpadnim vétrem
snizuji pohyb vzduchu, mirné stini plochu jako celek
a jsou funkeni i hydricky pro obnovu v zastinu. Vy-
klidit a odvézt je mozné pouze dievni hmotu z vétr-
né kalamity prevysujici miru soustfedéného vysky-
tu (coz je nejméné 15 sousi na plose 3 arti) s pone-
chdnim minimdlné 30 % objemu na misté (MRKvA
1997) na zajisténi dostate¢ného mnozstvi biomasy
pro naslednou obnovu pod porostem. Dfevni hmo-
ta se mize vhodné vyuzit jako stromové lapdky.
Chemickd asanace ktirovcového drivi véetné lapaka
pomoci biocidi je podle § 26 odst. 3 pism. a) zdko-

na zakdzdna. V okolnich hospodérskych porostech
je navrzeno zintenzivnit protikiirovcova opatfeni.
Dulezitym predpokladem pro realizaci navrzené-
ho managementu je znalost pribéhu pocasi a zejmé-
na srazek, za kterych nedoslo béhem vyzkumu ke
kalamitnimu pfemnozeni lykozrouta a k naslednym
$koddm na okolnich porostech. V pripadé vyskytu
epizody sucha s odchylkou mési¢nich srazkovych
thrnt od dlouhodobého normalu vétsi nez 32 %
(obr. 2) ve tfech po sobé jdoucich mésicich béhem
vegetace by se mélo vyvolat jednani mezi zastupci
LS Karlovice ve Slezsku a Spravou CHKO Jeseniky.
Na tomto jednéni by se mélo rozhodnout o dal$im
postupu, jehoz soucasti by méla byt i kontrola sité
oznacenych, lykozroutem napadenych strom?.
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