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Introduction

The weakening of Polish montane forests is observed for several years, with differences
related to local site and stand conditions. In spite of the favourable weather conditions in the
vegetation period of 1998, and especially - higher precipitation level and associated better
water supply for the plants, the vitality of forest stands and trees remained still reduced. This
concerns mainly Norway spruce stands, being actually in the period of the deep health and
resistance crisis. The intensification of negative processes in these forests, related strongly
with the increase of the activity of fungal pathogens, influences the weakening of trees,
resulting in the growing up frequency of the secondary insect pests, finally stimulating the
mortality of trees.
The development of the phytosanitary situation in the stands in 1999 will depend, in
considerable degree, on the course of the weather conditions during vegetation period. It will
be well visible especially in the Norway spruce stands, where the threats from bark beetles
will be related with the hydrothermic conditions of its development period. This will be
important especially in the period of the spring swarming of the insects, which could
influence the situation during all next year.
Materials and methods

The evidence and forecast of all presented injurious factors are based on the data collected
yearly by national forest administration and national park's services, following the Instruction
of Forest Protection (Instrukcja Ochrony Lasu, 1988).
The data concerning defoliating insects are collected following the particular methods,
elaborated for each insect or group. Nun moth Lymantria monacha L. and larch bud moth
Zeiraphera griseana Hb. are monitored mainly with the use of synthetic pheromones
(Grodzki 1995, 1998b), however the evidence and forecasting of sawflies Cephalcia sp. is
based on the autumn seeking for diapausing larvae in the soil, swarming observation, egg
counting and crown damage assessment. For the other defoliating insects mentioned in this
paper, mainly the damage assessment as the evidence method is applied.
For the bark beetles, the data concerning the volumes of infested trees are collected during all
the vegetation period (from the April until September); the volume of these trees removed
from the forest is calculated on the basis of the current evidence of cuttings, however the
quantity of infested trees remaining in the forest is based only on the forest service's
estimations.
Every year the forecast of the injurious factors is prepared by the Forest Research Institute;
The separate part, concerning montane stands is yearly elaborated in the Mountain Forest
Protection Laboratory in Cracow.
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Situation in 1998 and forecast for 1999
1. Abiotic injurious factors
The main abiotic injurious factors in the mountains are the wind, snow and frost. In 1998 no
damage of catastrophic dimensions was recorded in the Polish mountains. Local windthrowns,
which level was generally comparable with a long period average, occurred in the eastern part
of the Sudeten and in the eastern part of Carpathians, with the neighbour highlands. The
damage was also recorded in some protected areas, especially in the Tatra and Babia G6ra
National Parks.
2. Reforestation pests
The damage caused by the insects affecting reforestation were a considerable injurious factors
a few years ago in the Sudeten (until 1994), when the large areas deforested in effect of the
forest decline were intensively replanted. In the last years, the occurrence of these insects is
local and has limited importance, because of the decrease of the spatial range of these works,
and the increasing age of the trees as well. The main insect species are weevils Hylobius sp.
damaging young spruces, and Phyllobius sp. feeding on the leaves of Sorbus aucuparia. No
damage by Lochmaea capreae L., which outbreak on Betula pendula natural regeneration was
observed in 1991-94 (Kosibowicz 1995), was recorded in 1998. However the occurrence of
the insect pests in this area seems to have a decreasing tendency, the damage caused by small
rodents remains still a considerable problem.
In the Carpathians no damage caused by the insects are observed. The main, important
injurious factor affecting the reforestation is too high quantity of the game animals, which
locally is even destroying the effects of the tree planting.
3. Defoliating insects
The defoliating insects, both in the Carpathians and in the Sudeten, are associated mainly with
Norway spruce. The main species, remaining under some kinds of monitoring, are: the nun
moth L. monacha L., the larch bud moth Z. griseana Hb. and the sawflies Cephalcia sp. The
nun moth is monitored with pheromones, in a network covering all country area, including
mountain Norway spruce stands. The results from 17 years are showing no threats from the
pest in the mountains (Grodzki 1995); in this period no damage was recorded as well. The
larch bud moth was monitored by the use of pheromone traps in the period 1992-98, but the
range of this monitoring was successively reduced - in 1998 it was realised only in the
Sudeten, however during all the monitoring period no threat or damage was recorded. The real
defoliators of Norway spruce are the sawflies of the genus Cephalcia, with three main species:
C. abietis L., C. fallenii Dalm. and C. arvensis Pz., occurring in both Carpathians and Sudeten
in some localities, in the form of the durable foci. The occurrence of these insects is not
homogenous: the species are often forming the complex, with various percentage of each one.
In 1998 in all its occurrence range, the majority of insects is entering in the prolonged
diapause, which results in the total (to zero) reduction of threat forecasted in 1999 (fig. 1). The
pest remains in premonitory degree. Nevertheless, the reserve of the pest population,
remaining still in the diapause, will influence the increase of the threat in the following years,
as it was already observed in the past. The problem will be still actual, because of observed
increase of the range of insect occurrence, as well as the detection of the new damage foci in
the stands considered as free of this insect species.
From the other defoliating insects on Norway spruce, only Pristiphora abietina Christ. is
locally damaging young stands and Christmas tree plantations, mostly in the pre-montane
area. The occurrence of Coleophora laricella Hbn. on larch is very local and of slight
importance.
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Fig. 1. Occurrence of Cephalcia sp. in mountain stands in Poland - forecast for 1989-98
based on the results of the autumn seeking for diapausing larvae in the soil.

4. Bark beetles
The occurrence of the bark beetles remains, for several years, the main forest protection
problem in coniferous stands. During last 20 years these insects, affecting mainly Norway
spruce and Silver fir, occurred in the outbreak form both in the Sudeten and in the
Carpathians, but its frequency, understood as a volume of infested trees, varied between
several regions and periods. In the Sudeten the last big outbreak of these insects took place in
the 1980ties, in this western part, just after the damage caused by the larch bud moth (Grodzki
1994). In the last years the frequency of bark beetles in this region seems to have decreasing
tendency, but actually the threat is higher in more eastern localised parts of this mountain
chain. In the Carpathians, the Silver fir decline was observed in the first half of the 1980ties;
now the situation in these stands is relatively stabilised, but in the Norway spruce stands a fast
increase of the bark beetle caused damage is observed continuously from the beginning of the
present decade (fig. 2). The spatial variation of the threats is related with the characteristics of
the stands, especially their biodiversity and the degree of the man-made changes in their
species composition and structure (Grodzki 1998c, Grodzki et al. 1999).
The Norway spruce stands in the Polish mountains are affected by the deep crisis in vitality,
observed from the beginning of the last decade and related with the water deficiency after the
drought period. This caused the increase in the activity of the fungal root diseases (Armillaria
sp., Heterobasidion annosum), and fast decrease in the vitality and resistance of the trees and
stands. Then the outbreak of bark beetles, having favourable breeding and weather conditions,
began in the most weakened stands.
.
This outbreak has the higher intensity in the stands localised in the Beskid Slaski and
Zywiecki, in the western edge of the Carpathians. The bark beetle activity results there in the
fast decomposition of the whole stands; the mean volume of trees infested by bark beetles in
the strongest threatened Forest Inspectorate Wegierska Gorka is 8.5 m3/ha, which can be
considered as the critical bark beetle occurrence level (Capecki 1989). The process is
observed in all altitudinal zones, including the highest parts of the mountains, where the
stands are playing an important protective role. The deforestation of these areas will have
deep ecological consequences, as it is known from several localities in Poland and Central
Europe. The special care, taken from both forest protection and silviculture points of view,
determining the future of the forests, is there particularly needed.
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Fig. 2. Volume of trees infested by bark beetles in the Silver fir and Norway spruce stands in
1981-98.
The problem of bark beetles associated with Norway spruce stands is now affecting also the
montane national parks. This situation results from three main reasons:
- the range and percentage of Norway spruce in these specific areas,
- the health status and vitality of Norway spruce stands,
- the role and aggressiveness of I. typographus with associated bark beetle species.
National parks are mostly localised in the highest parts of mountain chains, where Norway
spruce is naturally distributed as the main tree species. In the Carpathians, stands growing up
in the lower montane zone are mostly affected by the man-made changes, and in the Sudeten
even in the higher zone man-made changes were done, for example in Karkonosze Mts.
(Grodzki 1998a). During last 20 years, at least two periods of bark beetle outbreaks were
recorded in these stands (1983-1989 and 1992-present). At present, among the 8 montane
national parks, the heavy infestations are observed in the six ones: in Tatra, Gorce, Babia
G6ra and Bieszczady National Parks in the Carpathians, as well as in Karkonosze and Gory
Stolowe NP in the Sudeten. In several parks (Tatra NP, Gorce NP, Bieszczady) bark beetles
are a factor of basic importance in the decomposition of stands on large areas, also in the core
zones of natural reserves. Following Polish nature protection law, no human activity is
allowed in these strict reserves (core zones); in the partial reserves the special strategy, related
to the nature protection aim and subject, needs to be elaborated for particular areas (Grodzki
1998a).
In the stands composed of the Scotch pines as well as these of broadleaf s, bark beetles are
playing negligible role; the trees are eliminated from the stands mainly due to the other,
especially abiotic factors.
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In 1999 the main forest protection problem in montane forests · will be still bark beetle
occurrence, affecting the stands both in the Carpathians and in the Sudeten, including
protected areas. Special care will be needed for the protection of these stands, which existence
has basic ecological and protective importance. The integrated protection of these stands
against bark beetles shall be therefore realised during all vegetation season, with the special
regard to the spring swarming period. The increase of the threat is also possible, in the case of
the favourable for insect establishment and development weather conditions.
Conclusions

1. In 1998 no catastrophic windthrowns were recorded in Polish mountain regions. Local
damage occurred in the eastern part of the Sudeten and in the eastern part of Carpathians.
2. The decrease in the occurrence of the reforestation pests continued, but the damage caused
by the animals was locally recorded: from small rodents in the Sudeten, and from game
animals in the Carpathians.
3. The threats from, defoliating insects decreased considerably in all mountain regions. No
threat from the main defoliator - Cephalcia sp. is forecasted for 1999. The pest remains
locally in premonitory degree; the threat may increase in following years.
4. The main forest protection problem in mountain forests is the occurrence of bark beetles
feeding on Norway spruce. Their occurrence concerns the majority of stands manifesting
the crisis in vitality in the Sudeten and in the Carpathians, but locally the bark beetle
outbreak has catastrophic dimensions.
5. The are of the highest threat from bark beetles is the region of Beskid Slaski and Zywiecki
(Western part of the Carpathians). The dynamics of the decomposition process in Norway
spruce stands, affected by the root fungal diseases and bark beetle outbreak, is
catastrophic. The process can be considered as a real threat to the sustainability of these
stands, playing multifunctional, protective role.
6. The problem of bark beetles is concerning also the protected areas, including national
parks. The highest threat occurs in Tatry, Gorce, Babia Gora and Bieszczady National
Parks in the Carpathians, and in Gory Stolowe NP in the Sudeten. The Norway spruce
stands in these parks need special care, especially in the field of the protection against
bark beetles.
7. This forecasted high threat may increase in the vegetation period, in the case of the
favourable weather conditions, suitable for insect development. The realisation of the
integrated forest protection (including prophylactic) against bark beetles just from the
beginning of the spring will then have a basic importance for the nearest future of the
montane stands.
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