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NATURAL CONDITIONS AND MANAGEMENT
OF THE FOREST COMPLEX JIZERSKOHORSKE BUCINY

PRIRODNI POMERY A MANAGEMENT KOMPLEXU
JIZERSKOHORSKYCH BUCIN

S. Vacek!, J. Souéek’, V. Podrazsky? F. Pelc?

'Forestry and Game Management Research Institute, Opocno Research Station,
Na Olivé 550, 517 73 Opocno

2Czech University of Agriculture, Faculty of Forestry, 165 21 Praha-Suchdol
3Administration of Protected Landscape Areas of CR, 148 00 Praha-Chodov

ABSTRACT: The paper deals with natural conditions and management of a large complex of beech stands on northern slopes
of the Jizerské hory Mts. that was investigated as a part of preparations to declare the national nature reserve Jizerskohorské
buéiny (Jizerské Mts. Beech Stands). It is an area where close-to-nature forest management is contiguous to rational, environ-
mental, active nature protection at localities exposed to heavy air pollution. In terms of forestry, natural science and conserva-
tion it is an unique complex of broadleaved forests in a forest area exposed to severe air pollution causing environmental
impairment; it exceeds the framework of the Czech Republic by its model importance. Environmental analysis of the state of
the art of forest communities is based on detailed inventory of the forest type groups on a stand area of 2,650.60 ha. The
inventory data, complemented by many microclimatic, phytocenological, pedological and dendro-ecological surveys, were used
to define framework rules of management aimed at integrated regeneration and close-to-nature species, age and spatial composi-
tion of the forest with a high resistance potential; the rules were tested for three years.

protected areas; European beech; natural conditions; air pollution; close-to-nature management of forest ecosystems

ABSTRAKT: Prispévek se zabyva pfirodnimi poméry a managementem rozsdhlého komplexu bucin na severnich svazich
Jizerskych hor, které byly zkoumény v ramci pfipravy k vyhla$eni Narodni pfirodni rezervace Jizerskohorské buéiny. Jed-
na se o uzemi, které pfedstavuje sty¢nou plochu mezi pfirodé blizkym lesnim hospodafenim a raciondlni ekologicky odu-
vodnénou aktivni ochranu ptirody v oblasti s vysokou imisni zatézi. Z lesnického, pfirodovédného i ochranafského hlediska
jde o jedine¢ny komplex listnatych lesti ve zna¢né imisné ekologicky postizené lesni oblasti, ktery svym modelovym vy-
znamem presahuje raimec Ceské republiky. Ekologick4 analyza souasného stavu lesnich spoleenstev vychazi z podrobné
inventarizace jednotlivych porostnich skupin na porostni plose 2 650,60 ha. Na zdklad& inventarizace, ktera byla doplnéna
&etnymi mikroklimatickymi, fytocenologickymi, pedologickymi a dendro-ekologickymi etfenimi, byly navrZeny a v pritb&hu
tfi let ovéfovany ramcové zasady managementu, sméfujici k integrované obnové a vytvofeni pfirodé€ blizké druhové, vékové
a prostorové skladby lesa s vysokym odolnostnim potencidlem.

chranéné oblasti; buk lesni; pfirodni podminky; zne&iiténé ovzdusi; pfirodé blizké hospodafeni v lesnich ekosystémech

INTRODUCTION

Besides the extreme air-pollution environmental im-
pacts, disturbed ecological stability of forests in the Ji-
zerské hory Mits. is a consequence of unsuitable species
composition of forest stands, and in many cases, of in-
appropriate management methods (Pelc et al., 1994).
The state of the art of forest ecosystems in the Jizerské
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hory Mts. is largely divergent from potential autochtho-
nous communities with great species, genetic, spatial
and age diversity. It is also due to a decline of broadle-
aved species from the species composition of forest
stands. Improvement of the resistance potential of Jizer-
ské hory forests, as well as their production and ecolog-
ical functions is related to regeneration of the
autochthonous species composition, especially to an
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increase in beech proportion. A beech proportion in the
Jizerské hory Mts. (10.3%) is intended to increase more
than twice in the long run. This concept must be consid-
ered as a minimum target to be achieved gradually in the
next decennia, also with respect to anticipated climate
changes. As shown by vegetation cover reconstruction
(MikySka etal., 1968), the proportion of beech stands
in the Protected Landscape Area (PLA) Jizerské hory
Mts. amounted to about 70%. As the beech proportion
is low and beech distribution is not balanced, beech will
have to be introduced artificially except the forest com-
plex Jizerskohorské buéiny.

Following more than ten-year efforts of conservation-
ists, scientists and open-minded foresters, the national
nature reserve (NNR) Jizerskohorské budiny (Jizerské
Mits. Beech Stands) of the total area 2,701.33 ha was de-
clared on northern slopes of the Jizerské hory Mts. by
Regulation No. 200/99 of the 15th Sept. 1999 issued by
the Ministry of the Environment of CR. Seven isolated
reserves existed there at the geomorphologically most
extreme locations for forty years, which were not a suit-
able environment for active and long-term promising pro-
tection of the environmentally entire spectrum of sites on
the mountain range hillside. Declaration of
a new concept of the reserve established the basic con-
ditions of relatively rigorous protection of the central
area of the reserve (950.92 ha) while its functions are in-
terlinked with those of a newly delimited extensive pro-
tective zone (PZ NNR 1,750.41 ha). A long-term target in
the central area is to gradually minimize anthropic activ-
ities influencing natural processes. Close-to-nature for-
est management is systematically applied in the
protective zone in order to restore the natural species,
ecotype, age and spatial structure of the existing forest
stands (Vacek etal., 1996a).

Controlled natural regeneration should consistently
be promoted in this protected area with forest stands cov-
ering 2,650.60 ha (NNR 986.85 ha, PZ NNR 1,703.75 ha),
where the conditions for this method and its positive
outcomes are favourable (Vacek, Podrazsky, 1994;
Vacek etal., 1996b). It will be natural regeneration of
single-species beech stands and mixed stands with
beech dominance as well as of stands with admixed or
interspersed beech (Vacek et al., 1995a). If suitable
methods are applied, natural regeneration of beech is
possible under these conditions to ensure a desirable
proportion of this tree species in the future stand gener-
ation(Vacek, Pelc, 1998). In addition, natural regen-
eration is the underlying measure for preservation and
reproduction of genetic resources of this species. This
is the reason why a great part of the national nature re-
serve Jizerskohorské bu&iny and of its protective zone
(2,518.45 ha) was declared a gene pool protected area
with the main target to provide a sufficient quantity of
high-quality reproductive material.

To restoration of disturbed ecological stability of for-
est stands of the national nature reserve Jizerskohorské
budiny including its protective zone by application of
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close-to-nature management methods with maximum use
of controlled natural regeneration is an urgent and need-
ful task since it is a biological center of supraregional
importance in the mountain zone of Central European
landscape exposed to severe anthropogenic impacts
(Vacek etal., 1999). The objective of this paper is to
evaluate natural (site and stand) conditions, and partic-
ularly to define the framework of forest management
aimed at regeneration of the natural species composition
of the forest complex Jizerskohorské buginy, especially
with respect to the environmental conditions of NNR and
PZNNR.

METHODICAL BACKGROUND

To evaluate the state of the art of forest stands,
which is a result of the methods of forest management
applied in the area concerned until now and which is
a framework background for definition of management
policy for the NNR Jizerskohorské buciny and its pro-
tective zone, data from a forest management plan
(FMP) for the management-plan unit Frydlant v Ce-
chach from Jan. 1st 1992 to Dec. 31st 2001 were used.
Other data were received from the Administration of
the PLA Jizerské hory or they were collected by our
own field typological and dendroecological surveys in
the particular stands of NNR and PZ NNR in 1994-1996.
Verification of the proposed rules of close-to-nature
forest management started in 1997-1999, in collabora-
tion of Lesy CR company (Forests of CR), Frydlant
Forest Administration, with the Administration of the
PLA Jizerské hory. Many permanent research plots and
partial plots were established for this purpose, on
which detailed inventory was made before and after
regeneration measures were taken. Standard methods
were used to dig out soil pits and to take soil samples
for physical and chemical analyses, phytocenological
relevés, to make biometric analyses of the ecosystem
tree component and to evaluate the forest stand health.
NOEL stations were installed on some plots to regis-
ter climatic and soil characteristics (air and soil tem-
peratures, precipitation, solar radiation, airflow, soil
moisture content).

Standard techniques of pedological research (Sar-
man, 1981) and pedo-physical and pedo-chemical ana-
lyses (Smidova, 1991) were used to take soil samples.
Samples were taken from the pedogenetic horizons of dug
pits; their bottoms were at the level of the weathered rock
horizon (Cn) if possible. Samples were analyzed to deter-
mine their granulometric composition (fine earth content
on a 2 mm mesh sieve and fraction content by elutriation
according to Kopecky) and basic pedo-chemical proper-
ties: pH, basic characteristics of soil sorption complex (S,
H, T, V) according to Kappen, content of exchange acid-
ity characteristics, total humus and nitrogen contents by
Springer-Klee method and macroelement content in 1%
citric acid extract.
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DESCRIPTION OF THE AREA CONCERNED

The most extensive forest complex with a dominant
beech proportion in the area of Ceské vysogina (Czech
Upland) is situated on northern slopes of the Jizerské
hory Mts. The area of more than 27 km? comprises
a continuous forest complex between the localities Ol-
drichov v Héjich and Ti$ina. It is a territory with pre-
served fragments of autochthonous, natural beech and
mixed forests, mostly lithosol forests, including their rel-
atively varied plant and animal communities. As the
beech is a relatively highly tolerant species to air-pollu-
tion environmental impacts, it has been an ecologically
stable area in the Czech Republic until now, highly valu-
able in terms of natural science. With respect to a wide
spectrum of sites from scarce oak-beech altitudinal zone
through beech, fir-beech and spruce-beech zones to
scarce beech-spruce altitudinal zone it is a unique terri-
tory as a genetic resource of not only beech and sy-
camore maple but also potentially of silver fir, Scotch elm,
European ash, pedunculate and sessile oak, small- and
large-leaved linden, Norway maple and other tree spe-
cies, irreplaceable for regeneration of forest ecosystems
in the Jizerské hory Mts. Elements of quite warm hilly
lands due to ascending humid and relatively warm north-
west airflows and mountain to subalpine elements de-
scending to cold and humid lithosols of many streams
are mingled with typical elements of beech stands in this
beech stand complex.

NNR Jizerskohorské bu€iny and its protective zone are
situated on northern slopes of the Jizerské hory Mits.
(Fig. 1). As for the ecosystem ecological stability, the
NNR area is several times larger than the minimum area
of natural range for beech stands and lithosol forests at
these altitudes, which is about 50 ha. PZ NNR is a rela-
tively integral forest complex surrounding seven nucle-
us localities of NNR and interconnecting them with each
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other (Spi¢ak, Strzovy vrch, Polednik, Stolpichy, Fryd-
lantské cimbufi, Paliénik and TiSina).

NNR central localities:

Spicak — spruce-beech stands covering the boulder ter-
rain with conspicuously rising rocks (Spi¢ak, Temna v&z).

Strzovy vrch - beech stands with lush undergrowth of
ferns, bilberries and reed grass Calamagrostis arundi-
nacea on rocky slopes with a labyrinth of breaking gran-
ite blocks (Lysé skaly) and where many bulky rocks are
rising.

Polednik — beech stands abounding in flowers and
lithosol forests with abundant beech and sycamore ma-
ple, interspersed large-leaved linden, wych elm, silver fir
as well as spruce and mountain ash at higher altitudes at
four rock ecotopes (Srazy, Polednik, Svinské ¢elo nad
Vini&nou, slopes above Maly Stolpich) characterized by
bulky rocks and their groupings — a rock city called Na
Srazech.

Stolpichy — mountain beech stands abounding in flow-
ers or of acidophilic nature, and lithosol forests with ad-
mixture of sycamore maple, mountain ash, spruce and
with interspersed elm and fir in the largely broken terrain
characterized by the rock summit Ofe3nik, deep rock ra-
vines of Velky Stolpich rich in waterfalls.

Frydlantské cimbufi — beech stands abounding in flow-
ers and lithosol forests on steep rocky slopes with many
rock summits (Poledni kameny, Frydlantské cimbuii, Hajni
kostel, Kazatelna etc.) above the stream Cerny potok with
waterfalls.

Pali¢nik — beech stands with spruce admixture and in-
terspersed fir, and lithosol forests on steep boulder
slopes with unique rock formations on the left bank of
the stream Héjeny potok.

Ti8ina — beech stands and mixed lithosol forests on
steep rocky slopes on the right bank of the stream Héjeny
potok.
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The protective zone of NNR Jizerskohorské bu¢iny has
similar natural ecotopes but there are also other sites
complementing their gradient to the entire spectrum of
ecosystems on northern slopes from 3rd to 7th forest al-
titudinal zone (FAZ). The height of this terrain is
355-1,006 m above sea level.

SITE AND STAND CONDITIONS

The area of NNR and its protective zone are situated in
climatic region B — less warm, district B, — moderately
warm, humid, upland (FAZ 3-5) and climatic region C -
cold, district C, — less cold (FAZ 6-7). Average annual
precipitation ranges from 900 to 1,705 mm. Average an-
nual temperature is 7.1-4.0 °C, ranging from 13.0-9.8 °C
in the growing season. The length of growing season is
160-100 days. Temperature gradient is about 0.55 °C per
100 m. The isotherm 7 °C lies approximately at 375 ma.s.l.,
6°Cat555m,5°Cat735m,4°Cat920 mand 3 °C at
1,100 m a.s.l. Of course, the values describe the macrocli-
mate only. In many deep rocky gorges there are locations
with colder microclimate underlying zonal inversion
(Sykora, 1971). Destructive winds blow from south-
east and north-west directions most frequently. Winds
from the southern sector also play their role (especially
in winter). A geological map of the CR shows that the
parent rock consists of grained biotitic granite or grano-
diorite. Porphyric coarse-grained granite is an underly-
ing rock in a belt bordered by Strzovy vrch and the
north-west hillside of the meridian as far as Ferdinandov,
the occurrence of mica schists, phyllites and glaciofluvi-
al sediments is scarce. These granites contain on aver-
age 32.4% quartz, 24.1% potassium feldspar, 34.1%
plagioklase, 8.1% biotite and 1.3% accessories. Oligo-
trophic or mesotrophic soils are formed on these parent
rocks, with a good supply of Na and K only and with
deficits of other nutrients.

Soil description

Tables I and II show the state of the art of soils. Soils in
this area have relatively shallow physiological profiles
not exceeding 1 m. Shallow soils are in summit areas and
at the bottoms of valleys with frequent occurrence of rock
debris and debris fields. Deeper soil profiles are on slopes
with material accumulation and at slope bases. But the
slope bases were not included in our surveys because
these are sites with streams and spring areas or at least
heavily waterlogged sites. As for the physical properties
of soils (Table I), they are light or medium heavy soils
produced by coarse-grained granite weathering. Cam-
bisol (brown forest soil) is a dominant soil type, with
a tendency to podzolization in the highest and most ex-
treme locations (StrZzovy vrch 1 and Ptaci kupy 1) result-
ing in the formation of podzolic Cambisols. The soil
nature is typical of sites with beech dominance.
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A limited influence of altitude (position within
a transect) on the soil condition is obvious within the alti-
tudinal gradient of plots Strzovy vrch 1-3 (711-500 m
a.s.l.). With increasing altitude and exposition of the site
the actual and potential soil reaction decreases, on the
other hand base content (S value), hydrolytic acidity (H)
and cation exchange capacity (T) increase. A trend of
moderate increase with ascending altitude is evident in
base saturation of sorption complex as well as in the con-
tent of acid cations H* Al**, i.e. components of exchange
acidity. Humus content decreased in horizons of forest
floor and increased in mineral horizons with ascending
altitude and extremity of the locality. Total nitrogen con-
tent rose with ascending altitude within the whole pro-
file (Table II). Dynamics of available phosphorus content
showed a similar pattern. Available potassium content
was roughly balanced at all localities. Trends of available
calcium, magnesium and iron sesquioxides were quite
different: highest contents were determined on the mid-
dle plot, followed by the highest plot, and the lowest
values were documented at the lowest locality (Table II).

It is not easy to fully explain the above described
trends. Soil acidity decreases at lower locations but there
is a contemporaneous decrease in the values of parame-
ters considered as indicators of so called soil fertility
(base content, base saturation of sorption complex and
contents of most nutrients, first of all in available form,
and particularly nitrogen content). This could be a result
of the complex relationship between forest stand and soil
at the localities concerned. Products of weathering and
organic matter breakdown may accumulate in a flat ter-
rain at the highest location, while accumulation at lower
localities is prevented by movement of water and accom-
panying material down the slope. The forest stand itself
can also play a key role — it protects soil from nutrient
losses at higher locations, but a vital and vigorously
growing forest stand at lower localities depletes the bulk
of the nutrients and contributes to soil depletion.

Plots 4-8 (910-450 m a.s.l.) represent the second altitu-
dinal transect. The physiological soil profile was lowest
on the highest plot, it was higher at sloping localities at
lower altitude, and it was limited by a stony block at a depth
of 50 cm at the lowest point of the transect. The ground-
water table in a spring location was a limiting factor on
plot 6. Soil reaction on these plots was relatively bal-
anced and no distinct trend of pH value dynamics could
be described. The same was true about base contents,
but there was a tendency of their higher content at local-
ities with ground grassland and herbaceous vegetation
(plots 4 and 5). Neither was any clear tendency of the val-
ues of hydrolytic acidity observed nor were there any
large differences in the values of cation exchange capac-
ity and base saturation of sorption complex. The situation
was similar for exchange acidity and its components.

The trend of humus content was not characteristic ei-
ther, it was always higher in soils at the lower locality for
the pairs of plots 4, 5 and 6, 7. When the distances were
larger, the differences were reduced by a high variability

J.FOR. SCI., 46,2000 (10): 445467



L. Soil texture, soil acidity and soil absorption complex characteristics of soils of the Jizerskohorské buginy National Nature Reserve

Hori- | Depth | Skeleton | Fine | 2= [0:25-

Plot earth | 0.2 0.05
zon (cm) (%) %) i )
L 0-1
F 1-3
Plot 1 H 3-6
Strzovy Ahl 6-9 31.78 | 68.22 | 41.21 | 16.97
vrch 1 Ah2 9-13 38.61 | 61.39 |44.19 | 18.23
FTG 5Y, Bl 13-19 41.71 | 58.29 | 56.52 | 16.05

711 masl B2 19-39 67.58 | 32.42 | 58.88 | 17.84
B3 39-70 63.35 | 36.65 | 51.67 | 17.02
B/C 70 + 67.48 | 32.52 | 55.31 | 21.77

mm mm

o Tom o [ s [n [ ]
i ’ mm | act. | KCI mval.100 g™ (%)

440 | 3.04 | 13.7 | 47 | 184 | 746
449 [ 305| 79 | 45 | 124 | 639
1575 14.90 | 11.16 | 475 3.18 | 1.7 | 145 | 16.2 10.7
13.93 (1443 | 922 | 449 325| 29 | 139 16.7 17.1
12.16 (| 842 | 686 | 478 (374 | 1.8 | 9.8 | 11.7 15.8
11.13 | 7.28 | 4.87 |537(422| 20 | 66 | 86 235
1698 7.20 | 7.12 | 545(4.18| 16 | 63 | 79 20.3
9.50 [ 966 | 3.76 | 556 (420| 19 | 51 | 7.1 274

L 0-1

F 14
Plot 2 H 4-8
StrZzovy Ah 8-16 28.35 | 71.65 | 31.09 | 9.07
vrch 2 B1 16-27 29.08 | 70.92 (28.31 | 11.83
FTG 5Y, B2 27-50 | 51.93 | 48.07 | 28.44 | 7.49

680 ma.s.l B3 50-65 23.98 |76.02 | 17.10 | 11.66
B/C | 65-80 27.63 | 72.37 | 12.39 | 29.43
Cn 80-90 42.83 |57.17 [ 11.12 | 7.06

433323 |13.1| 45 | 176 | 744
460 |335| 7.8 | 40 | 11.8 | 663
2891|19.02 | 11.90 (496|343 | 2.1 | 128 | 14.8 13.9
29.90(20.25| 971 | 564 (403| 03 [ 83 | 86 3.5
33.03)21.89 | 9.16 |565|4.13| 07 | 66 [ 7.3 9.4
38.76 [ 25.51 | 698 |556 (416 | 1.7 [ 63 | 7.9 20.9
27.05]20.20 | 1093 [ 575 (4.08| 1.5 | 51 | 6.6 23.0
52.8718.12 | 10.83 [ 5.72 | 4.06 | 1.1 | 5.1 | 6.2 17.6

Stolpichy 2 Ahl 5-10 28.46 | 71.54 | 25.23 | 2.95
FTG 6K« Ah2 10-17 23.06 |76.94 | 20.30 | 1.84
660 m as.l. B 17-30 30.10 | 69.90 | 24.66 | 4.89
Bg 30+ 52.33 | 47.67 | 28.16 | 6.60

L+F| 0-1

i H 1-4 493|354 | 82 | 32 | 114 | 718

P Ah | 410 | 3096 |69.04 |22.53|10.40|38.01|21.03| 8.03 |540|352| 1.0 | 11.5] 125 | 8.0

s Bl | 10-20 | 23.03 |76.97 | 19.89 | 12.18 [41.03 | 17.45 | 9.46 |5.65|4.09| 07 | 6.1 | 68 | 102

FIG 5Y, B2 | 2045 | 47.86 |[52.14 [ 19.01 | 3.49 4871|2136 | 743 | 580|414 | 03 | 50 | 54 | 63

S00 masl | B3 | 45-65 | 27.32 | 7268 |20.18 | 7.92 |26.16(39.09 | 6.64 |579 417 [ 0.7 | 41 | 48 | 145
B/IC | 65-75 | 31.61 |68.39 | 4327 | 3.56 [23.23]23.09| 6.85 |569|4.05| 02 | 38 | 40 | 38
Cn | 75+ | 36.00 |64.00|39.00| 3.91 [25.60|27.21| 428 |581]|397| 0.1 | 46 | 47 | 3.0
L 0-2

Plot 4 F 2-6 507 (370 95| 40 | 135 | 705

Ptadi H 6-9 473|344 | 50 | 40 | 89 | 556

kupy 1 A 9-27 | 2644 |73.56|52.12| 643 [22.54 | 14.65 | 426 | 524|338 | 37 | 159 196 | 19.0

FTG 6K B | 2740 | 28.00 |72.00(50.67 | 7.88 [21.89 | 14.15| 541 [533| 341 33 | 128 16.1 | 202

910masl. | B/C | 40-50 | 30.55 |69.45|48.43|31.49|11.11| 552 | 345 |506|3.95| 25 | 11.6| 141 | 179
Cn |50-60+| 4862 |51.38|46.08|29.59|14.25| 626 | 382 |4.85|4.09| 23 | 11.6] 139 | 164
L 0-2
F 2-6

';::‘6‘5 H 6-14 507 (370 95 | 40 | 135 | 705

kupy 2 Ah | 14-26 | 25.63 |74.37 |36.22|12.16 [24.91 | 1696 | 9.75 | 473|344 | 50 | 40 | 89 | 556

FTQ 6Y, Bl | 2647 | 23.86 |76.14 [ 45.70 | 11.30 [ 19.17 | 15.68 | 8.15 | 524|338 | 3.7 | 159 | 19.6 | 19.0

890masl | B2 | 47-75 | 4588 |54.12 (4195|1619 (21.96|11.97 | 7.94 | 533|341 | 33 |128| 161 | 202
B/IC | 75-90 | 37.25 |62.75 | 46.15 | 17.51 [20.47| 992 | 595 |506|3.95| 2.5 | 11.6 | 141 | 17.9
Cn | 90-110 | 51.96 |48.04 | 55.6219.53 [12.60| 7.88 | 4.37 |4.85]|4.09| 23 | 11.6] 139 | 164
L+F| 01

Plot 6 H 1-5 492|313 | 83 | 23 | 106 | 787

41.58|20.85 [ 9.40 |4.833.28| 15 | 14.1 | 15.6 9.6
43.10| 19.90 | 14.87 | 5.03 [ 3.29 | 2.5 | 95 | 12.0 | 20.5
39.0420.79 | 1145 | 520356 | 1.2 | 7.7 | 89 133
35.76 | 18.03 | 1145 [ 4.54 | 3.62 | 0.5 [ 5.7 | 6.2 8.2

L+F 0-1
Plot 7 H 1-2 4.76 | 3.28 | 8.2 1.9 | 10.1 81.0
Stolpichy 3 Ah 2-10 24.40 | 75.60 | 28.95| 9.27 |38.60 [ 12.57 | 10.61 | 4.60 | 3.54 | 1.1 | 18.8 | 19.9 5.6
FTG 6A; B1 10-55 48.19 | 51.81 (34,01 | 11.41 [33.74 | 1524 | 560 | 498|396 0.5 | 86 | 9.2 5.6
640 ma.s.l. B2 55-75 46.50 | 53.50 | 3498 | 10.03 [31.92 | 1541 | 7.65 | 490|403 ( 02 | 7.2 | 74 3.1
Cn 75+ 52.61 |47.39 |39.71 | 9.00 [31.72| 12.06 | 7.51 [4.86 | 4.11 | 05 [ 54 | 59 8.9
Plot 8 F 0-2 486 | 3.64 [ 11.8 | 3.6 | 153 | 76.7
Fcor:ii- H 24 510|337 | 80 ( 2.7 | 10.7 74.9
nandov Ahl 4-12 2046 | 79.54 | 16.98 | 9.46 [45.10 ( 17.97 | 10.50 | 4.97 | 3.14 | 3.4 | 18.6 | 22.0 15.6
FIG 3N, Ah2 | 12-17 | 24.16 |75.84 | 16.63 | 9.73 [42.26|20.16 | 11.22 | 521 [ 346 | 14 | 142 | 156 | 9.0
450 ma.s.l. Bl 17-30 21.59 | 78.41 | 1446 | 8.59 [43.16|23.81 | 998 | 527|407 | 1.5 | 5.1 6.6 233

B2 30-50 | 20.32 | 79.68 | 16.76 | 3.00

4490|2454 | 10.79 [ 4.99 | 4.07 | 24 | 46 | 7.0 34.6

of pedo-chemical properties. Total nitrogen content was
balanced in the set of plots 4, 5, 8 on the one hand and in
the set of plots 6, 7 on the other. The trend of available
nutrients was regular, plots at research locality Stolpichy
(plots 6 and 7) had relatively lower contents. Total nitro-
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gen content in holorganic layers decreased in horizons H
with ascending altitude, total phosphorus content was
largely variable. On the contrary, total potassium content
increased with descending altitude, content of bivalent
bases showed quite irregular variations.
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II. Exchange acidity, total humus, nitrogen and accessible nutrients content in soils of the Jizerskohorské buéiny National Nature Reserve

, _ Humus | N POs | KO |co | Mo | Feo,
Plot Horizon Acigx Hex Alpx
(%) (mg.kg™)
F 50.60 | 15.00 | 3560 | 59.6 1.88 384 | 2,133 3,333 272
H 139.15 8.00 | 13115 | 456 1.56 345 339 373 59
Plot 1 Ahl 72.08 437 | 6171 9.0 0.36 190 46 133 45 | 2,400
fﬁ*"l’y Ah2 68.62 342 | 65.20 8.4 0.28 221 50 127 s1 | 2,867
FIGsY, |B! 4237 157 | 40.80 63 0.28 305 15 187 9 | 1433
711 masl |B2 17.17 137 | 1580 34 0.12 435 20 233 16 500
B3 19.12 132 | 17.80 3.8 0.14 416 7 193 5 633
B/C 16.50 127 | 1523 3.2 0.1 487 11 227 6 867
F 57.10 | 18.00 | 39.10 | 60.4 1.92 524 104 | 4773 355
H 116.05 725 | 10880 | 362 131 289 193 747 59
Plot 2 Ah 70.00 315 | 66.85 96 030 198 51 147 a5 | 2,867
fr‘gf;)" Bl 29.57 145 | 28.12 5.1 0.17 144 26 97 7 1,100
FIGSY, |B2 24.05 135 | 2270 3.7 0.14 198 6 107 6 567
680masl. |B3 20.05 135 | 1870 2.0 0.12 184 16 73 5 800
BIC 19.30 130 | 18.00 13 0.08 159 20 73 5 700
Cn 29.25 132 | 2793 0.8 0.06 7 24 67 6 567
H 11065 | 690 | 103.75 36.1 1.29 223 247 213 41
Plot 3 Ah 64.82 1.70 63.12 6.5 0.19 76 25 80 29 |2233
Strzovy Bl 25.37 1.42 23.95 4.0 0.12 53 1 67 s | 700
vich 3 B2 22.00 1.37 20.63 1.7 0.06 55 7 67 5 | 400
FIGS5Y, |B3 16.00 1.37 14.63 14 0.04 39 79 67 5 | 333
500 masl. |BIC 25.50 1.35 24.15 0.8 0.03 27 19 60 60 | 333
Cn 33.70 1.42 32.28 0.6 0.03 18 21 67 8 | 333
F 4950 | 1380 | 3570 57.8 1.81 292 391 | 12,693 | 4,053
Plot 4 H 63.80 | 7.65 56.15 53.9 1.90 286 380 | 4907 | 1973
::fy‘ 1 A 75.45 3.42 72.03 9.1 0.27 264 37 220 141 | 2,800
FIG6K, |B 66.82 1.87 64.95 75 0.23 292 29 167 90 | 2767
910 masl. |B/C 19.62 3.62 16.00 1.9 0.05 129 11 93 15 | 1,700
Cn 17.50 1.37 16.13 26 0.06 151 17 100 1| 1200
F 97.10 | 13.80 | 83.30 54.8 1.81 231 509 | 2,267 187
Sy H 151.90 | 850 | 14340 | 39.8 1.44 335 221 267 7
Ptact Ah 55.82 3.50 52.32 14.5 0.61 212 81 100 36 | 2,100
kupy 2 Bl 65.02 3.42 61.60 10.6 0.37 274 49 100 30 | 2867
gg SIY;_S. | |B2 45.90 1.57 4433 9.2 0.25 354 19 100 13 | 1,400
BIC 29.20 1.35 27.85 47 0.0 288 18 153 13| 1,133
Cn 27.62 1.37 26.25 46 0.13 316 32 200 31 | 1,333
H 90.05 6.90 83.15 20.6 0.72 113 81 187 35
Plot 6 Ahl 81.32 3.42 77.90 9.7 0.40 86 33 113 27 2,033
ﬁ.’l'.’g’iflzy 2 | An2 7757 | 315 | 7442 27 0.09 60 14 67 39 | 2400
660 masl. |B 60.45 1.45 59.00 1.5 0.1 49 13 67 2 | 1667
Bg 45.82 1.55 44.27 1.7 0.05 74 20 127 43 | 1,400
H 82.55 7.30 75.25 14.6 0.55 235 117 493 69
Plot 7 Ah 89.67 3.42 86.25 14.6 0.50 152 51 80 22 2,033
f.’;g’i&y 3 1B 3645 | 140 | 35.05 49 | 016 157 7 87 9 | 153
3
640 masl. |B2 28.95 130 27.65 3.4 0.11 238 24 153 29 767
Cn 23.55 1.27 2228 2.0 0.07 330 41 240 57 700
H 4730 | 1480 | 32.50 47.2 1.50 440 216 | 5,680 235
Plot 8 Ahl 10690 | 690 |10000 | 23.6 0.86 266 93 -| 473 51
::ﬂ;v Ah2 97.30 3.62 93.68 103 0.27 189 47 180 49 | 2433
FIG3N, |Bl 76.47 1.72 74.75 7.6 0.20 134 26 80 23 | 1,600
450 masl. |B2 25.57 1.47 24.10 1.6 0.21 79 9 67 7 767
23.75 1.32 2243 1.4 0.07 81 10 67 6 |667
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The results of surveys of the forest soil condition con-
firm that the plots under study are typical for oligotrophic
or mesotrophic sites, typical of beech stands at interme-
diate and higher locations in the area exposed to heavy
air-pollution stress.

Negative air-pollution environmental impacts

Currently, air pollutants, browsing by red deer, erosion
caused by logging and hauling activities and other un-
suitable methods still used in forest management are
undoubtedly the most important negative impacts.

Damage caused by air pollutants was observed for the
first time at the turn of the fifties and sixties. It has seemed
until recently that the main pollutant sources are large
power plants in the environs of Zittau (Hirschfelde,
Hagenwerder and Turoszoéw); their output and sulphur
dioxide emissions increased more than ten times since the
end of the fifties (Jirgle et al., 1983). Total output of
SO, emissions from these sources was estimated to
amount to 900,000 t per year at the end of the eighties; in
addition, Boxberg power plant produced approximately
460,000 t and local sources in Liberec and Jablonec dis-
trict generated the total amount of ca. 30,000 t sulphur
dioxide. Emission output from German power plants has
decreased in recent years. The power plant at Hirschfel-
de was shut down at the turn of 1992-1993 (Balcar,
Vacek, 1994). The outputs of thermal power plants
Hagenwerder I, II, III and Boxberg were substantially re-
duced in the same period, and desulphurization of their
flue gases was introduced.

A significant increase in damage caused by air-pollu-
tion was recorded in 1977-1979 in connection with ex-
treme climatic fluctuations. Damage to forest stands was
greatest in a rime belt, particularly in the north-west part
of the Jizerské hory at a 10 km distance from the emission
sources (Kan¢i vrch, Strzovy vrch), on northern slopes
and in summit locations of the main ridge of the Jizerské
hory (Holubnik, Smédavska hora, Jizera). Trends of air
pollutants followed the above situation (Balcar,
Vacek, 1994). Fig. 2 shows mean annual and mean
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monthly maximum atmospheric concentrations of SO, at
Jizerka station.

Currently, the cut-over area in the Jizerské hory Mits.
that originated by felling forest stands damaged by air-
pollution environmental impacts (emissions + bark bee-
tles) is estimated to be 12,000 ha(Balcar etal., 1994).
Salvage cutting due to air pollution accounted for liqui-
dation of spruce monocultures on 7,400 ha out of this
area. In the case of NNR Jizerskohorské bu¢iny and its
protective zone with stand area 2,650.60 ha, 0.4% is situ-
ated in air-pollution damage zone A, 73.7% in zone B and
25.9% inzone C.

The extent of damage caused by red deer in form of
browsing or bark stripping is also considerable. This
type of damage has not been objectively evaluated until
now. Red deer, roe deer, fallow deer and mouflon stocks
have always been extremely high, devastating the gene
pool of many tree species (beech, sycamore maple, elm,
fir, etc.) and their natural regeneration. Damages caused
by Muridae and logging and hauling operations are not
negligible either.

Typological conditions

In terms of type classification, the area of
forests in NNR Jizerskohorské budiny and its protective
zone was included in forest type groups (FTG) shown in
Table III. The occurrence of FTG 5N (15.95%), 5Y
(12.81%), 6Y (11.84%), 4K (11.39%) was very frequent
while FTG 6N (7.36%), 4N (7.10%), 5K (4.89%), 5Z
(3.44%), 58 (3.02 %), 6K (2.61%) occurred less frequent-
ly. The remaining 30 FTG cover small areas in a2 mosaic
pattern. With respect to the altitudinal zones, a major part
of the terrain of NNR and its protective zone (43.17%) is
situated in the 5th (fir-beech) forest altitudinal zone
(FAZ), 27.11% in the 4th (beech) FAZ and 25.65% in the
6th (spruce-beech) FAZ, 4.99% in the 3rd (oak-beech)
FAZ and 1.08% in the 7th (beech-spruce) FAZ. The in-
version of forest altitudinal zones is a result of terrain
configuration.

A diversity of various sites is documented by the sur-
vey of forest type groups. Acidic series is largely domi-
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III. The occurrence management units (HS) of the National Nature Reserve and the protective zone National Nature Reserve

Management unit Forest type groups (FTG) Percentage area (%)
01 Extremely unfavourable sites 3Z,4Z,4Y,5Z,5Y,6Z,6Y,7Z 31.98
18 Floodplain sites 3L 0.07
22 Exposed sites at low altitudes 4M 1.64
28 Alder sites on water-logged soils IT, 1G 0.63
40 Exposed sites at mid-altitudes 3N, 4N, 4A 8.92
42 Acidic sites at mid-altitudes 3K, 4K 12.06
44 Fertile sites at mid-altitudes 38,48 2.95
46 Gleyed sites at mid-altitudes 30, 4V 1.01
50 Exposed sites at high altitudes 5M, 5N, 5A, 5U, 6N, 6A 26.66
52 Acidic sites at high altitudes 5K, 6K 7.51
54 Fertile sites at high altitudes 58, 6S 4.74
56 Gleyed sites at high altitudes 5V, 50, 60 0.75
70 Exposed sites at mountain locations 7N 0.71
72 Acidic sites at mountain locations 7K 0.22
78 Water-logged sites at mountain locations 6R, 7G 0.15

nant (52.95%), extreme series is relatively frequent
(31.97%), fertile and humus-enriched series are less fre-
quent (7.69% and 4.59%). Gleyed (1.38%), waterlogged
(0.67%), water-enriched (0.64%) and peaty (0.11%) series
are sporadic.

Taking into account the site conditions, it can be stat-
ed that NNR Jizerskohorské buciny and its protective
zone pose great or evenextreme demands for intensive
forest managementdue to terrain configuration and rep-
resentation of the particular forest type groups, hence
they are eligible for the conservation and promotion of
natural and close-to-nature forest communities in terms
of species composition as well as spatial and age stand
structure.

Species and age composition

Table IV shows natural species composition in relation
to the forest type groups, and Table V documents natu-

10 - mBeech I

g | M Needle sp.
[ Other broadleaves sp.

20.8

% of area

I 2.3

4 5 6 7 8 9 1011 12 13 14 1516 17

Age class

3. Percentage of beech, other-leaved species and needle species in
age classes in the NNR
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ral and actual tree species composition. Percentage pro-
portions of tree species were calculated for the total area
of the NNR Jizerskohorské budiny and its protective
zone. The total proportion of needle species in NNR —
93.69 ha, i.e. 9.89%, and broadleaved species 853.02 ha,
i.e. 90.09% (clearcut area 0.19 ha — 0.02%) does not fully
satisfy the regeneration target, but it can easily provide
for ecological stability of this area and for conversion of
coniferous monocultures to mixed and close-to-nature for-
est stands. The proportion of broadleaved species should
be maintained ca. at 92% of the reserve area with respect
to the existing air-pollution environmental conditions.
The total proportion of needle species in PZ NNR
566.50 ha, i.e. 33.25%, broadleaved species 1,136.06 ha,
i.e. 66.68% (clearcut area 1.19 ha — 0.07%) does not fully
satisfy the regeneration target either. It will be necessary
to increase the broadleaves proportion by ca. 16.5%, i.e.
281 ha, at these localities with respect to the existing air-
pollution environmental conditions.

| Beech

m Needle sp.

[ Other broadleaves sp.

% of area

10 11 12 13 14 15 16 17

3 4 §

6 7 8 9

Age class

4. Percentage of beech, other-leaved species and needle species in
age classes in the protection zone of the NNR
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IV. Representation of forest type groups and their natural species composition

Forest type groups Natural species composition Percentage
IT - Betulo-Alnetum OL7,BK2,SM 1 0.49
1G - Saliceto-Alnetum OL8,VR2 0.15
3Z - Querceto-Fagetum humile BK7,DB 3, BR 0.04
3K ~ Querceto-Fagetum acidum BK6,DB 3,JD 1 0.67
3N - Querceto-Fagetum acidum, stony BK6,DB 3,JD 1, LP, KL 0.15
38 - Querceto-Fagetum, lush BK6, DB 2, ID 2, LP, HB 0.67
3L - Fraxineto-Alnetum OL6,JS4 0.07
30 - Fagetum abietino-quercetum BK3,JD4,DB 3,LP 0.75
4Z - Fagetum humile BK7,DB2,BR1 1.57
4Y - Fagetum, sceletal BK7,DB2,KL1,BR,JR 1.19
4M - Fagetum pauper BK6,DB2,BR1,JD1 1.64
4K - Fagetum acidum BK7,DB1,JD2 11.39
4N - Fagetum acidum, stony BK7,DB 1,JD2 7.09
4S - Fagetum, lush BK8,JD2,LP 2.28
4A - Fagetum tiliosum BKS5,DB1,LP2,HB1,JV 1,KL, JL, TR 1.68
4V - Fagetum humidum BKS5,JD4,JV1,DB 0.26
5Z - Abieto-Fagetum humile BK 8,JD 2, KL, BR, JR, SM 3.44
5Y - Abieto-Fagetum, skeletal BK7,JD2,KL1,BR, SM 12.81
5M — Abieto-Fagetum pauper BK6,JD3,BR 1, KL, SM 0.26
5K - Abieto-Fagetum acidum BK7,JD3,SM,KL 4.89
5N - Abieto-Fagetum acidum, stony BK5,JD3,KL 1, SM 1, KL, BR 15.94
5S - Abieto-Fagetum, lush BK5,JD4,KL1,LP, SM 3.02
5A - Acereto-Fagetum BKS5,JD3,KL2,JS,JL, LP 1.90
5U - Fraxineto-Aceretum humidum BK2,KL3,JS2,JD2,JL1, SM 0.19
5V - Abieto-Fagetum humidum BKS5,JD3,KL1,JS1,JL 0.11
50 - Fageto-Abietum, lush JD7,BK?2,(SM, 08) 1 0.60
6Z - Piceeto-Fagetum humile SM3,BK4,JD1,KL1,BR1,JR 0.97
6Y - Piceeto-Fagetum, skeletal SM4,BKS5,JD 1, JR, KL, BR 11.84
6K - Piceeto-Fagetum acidum SM4,BK4,JD2,JR 2.61
6N - Piceeto-Fagetum acidum, stony BK4,SM 3,JD2,KL 1, JR, BR 7.36
6S - Piceeto-Fagetum, lush SM2,BKS,JD3 1.72
6A - Fag acereto-pi BK3,SM1,JD3,KL2,JL1 1.01
60 — Piceeto-Abietum, lush JDS5,SM3,BK2 0.04
6R - Piceetum, lush peaty SM 10, JD, OL, BR 0.11
7Z - Fageto-Piceetum humile SM6,JD1,BK2,JR 1 0.11
TK - Fageto-Piceetum acidum SM5,BK3,JD2,JR 0.22
TN - Fageto-Piceetum acidum, stony SMS5,BK2,J]D2,JR 1 0.71
7G - Abieto-Piceetum, water-logged SM8,JD2,0L 0.04

SM Picea abies BR Betula pendula JS Fraxinus excelsior

D Abies alba Betula pubescens HB Carpinus betulus

BK Fagus sylvatica DB Quercus robur TR Cerasus avium

OL Alnus glutinosa Quercus petraea VR Salix caprea

JR Sorbus aucuparia LP Tilia cordata Salix alba

KL Acer pseudoplatanus Tilia platyphyllos Salix fragilis

JL Ulmus glabra 0s Populus tremula

Figs. 3 and 4 show percentage proportions of beech,
other broadleaved and needle species in NNR and
PZ NNR in relation to age classes. The figures document
the lack of balance of age classes resulting from manage-
ment methods and from the choice of the terrain. Forest
stands with the close-to-nature species structure were
selected in the past, mainly in beech stands, for the pur-
poses of NNR Jizerskohorské buéiny and its protective
zone. A relatively high proportion of older age classes is
determined by the protective nature of the area concerned
where management measures were intended to ensure
the protective function of forest stands.
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A slightly dominant proportion of older age classes is
also envisaged in NNR in the future. But the reservation
of old stands would continually increase their propor-
tions, it could result in their areal dieback without any
elements of regeneration because the stands are exposed
to air-pollution environmental impacts.

An increased proportion of broadleaved species, main-
ly of beech, is typical of forest stands of 13th—17th age
class. It documents the fact that beech stands should
be protected while their regeneration should be ensured
parallelly. A considerably decreased proportion of broad-
leaved species, mainly of beech, is in the 6th—12th age
class, and in NNR also in the 2nd—5th age class.
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V. Species composition of the forest stands (natural, actual, differentiated) in the National Nature Reserve and the protective zone

National Nature Reserve Jizerskohorské budiny

Percentage

Species natural actual natural actual

NPR OP NPR NPR OP NPR of a piece*
Abies alba Mill. 21.73 27.48 0.01 21.08 +
Picea abies (L.) Karst. 7.7 9.69 8.56 28.76 11.08 24.21
Picea pungens Engelm, 1.02 045 0.61
Pinus sylvestris L. + + + 0.15 + 0.27
Pinus contorta Loudon + 0.18 +
Larix decidua Mill. 0.47 3.69 292
Pseudotsuga menziesii (Mirbel) Franco 0.02 +
Taxux baccata L. + + + + +
Conifers in total 28.90 37.17 10.06 33.25 32.16 28.01
Fagus sylvatica L. 60.69 53.64 83.65 52.98 57.33 62.87
Acer pseudoplatanus L. 3.26 4.37 2.94 2.90 4.80 221
Betula pendula Roth 6.68 1.65 6.70
Betula pubescens Ehrh. 0.26 0.37 1.21 0.61 4.68
Quercus rubur L. + 1.45 + 1.19 3.51 091
Quercus petraea Liebl,
Tilia cordata Mill. 0.21 0.88 + 0.17 0.36 0.11
Tilia platyphyllos Scop.
Alnus glutinosa L. 0.26 + 0.73 0.50 0.49
Alnus incana L.
Fraxinus excelsior L. + 0.11 0.22 0.16 0.08 0.15
Acer platanoides L. 0.05 + 0.02 1.19 0.01
Salix sp. 0.02 + 0.02 0.03 0.01
Ulmus glabra Hudson + 0.01 + 0.12 +
Populus tremula L. + 0.01 0.01 0.05 0.03 0.03
Populus sp. 0.01 0.03 +
Sorbus aucuparia L. + + 1.57 0.46 0.11 0.40
Rhamnus frangula L. 0.01 0.03
Quercus rubra L. + 0.303 0.01
Carpinus betulus L. 0.17 +
Aesculus hippocastanum L. + +
Padus avium Mill. + + +
Cerasus avium (L.) Moench + + +
Broadleaves in total 71.10 62.83 89.72 66.68 67.84 71.88
Clearcut area 0.22 0.07 0.11
Total 100.00 100.00 100.00 100.00 100.00 100.00

* after type revision

FRAMEWORK MANAGEMENT

Rules of the management and protection of
a defined area are formulated on the basis of evaluation
of anthropogenic measures taken in forest stands. Man-
agement policy is defined to preserve the existing value
of the area that is an example of the biome of mountain
broadleaved and mixed Central European forest (beech
stands and lithosol forests) and to ensure its ecological
stabilization while natural regeneration and close-to-na-
ture management methods are applied to the greatest ex-
tent possible. Conversion of forest stands which are less
compatible with the given site conditions, mainly of
spruce stands, to forest stands, the composition of which
is in agreement with the natural state, is another goal. The
targets of forest stand management in NNR and PZ NNR
include integrated regeneration, and promotion of spe-
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cies, spatially and age differentiated structure of the for-
est with high resistance potential that will be very similar
to autochthonous and natural ecosystems where spon-
taneous development will be possible in the long run (ca.
in 1-3 forest generations). To achieve this target, a ratio-
nal, site differentiated silvicultural system consisting of
shelterwood, selection and border-cutting systems
should be applied. Management policy fully respects the
rules of management in gene-pool reserves preferring
seed collection and natural regeneration of beech, sy-
camore maple and other autochthonous species, gradual
elimination of introduced species (spruce and pine exot-
ic species, etc.), restricted use of naturalized larch; it
should be used as an admixed and interspersed species
only with reinforcing and stabilizing functions on forest
fringes and in anti-pollutant zones (ecological ribs) but
with hardly negligible production function.
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Stand groups in relation

to management policy NNR (%) PZ NNR (%)
A - Stands with capacity of spon-
taneous natual development 13.12 4.34
B - Stands approaching natural 71.33 38.42
composition
C - Stands requiring special measures
to ensure the existence 10.72 32.53
of a protected phenomenon
D- istinetly @
Stands distinctly different from 483 24.71

the model of natural composition

Management rules

1. Integrated and systematically genecological manage-
ment in the NNR Jizerskohorské bu¢iny and its protec-
tive zone should be aimed at conservation and
extension of their genetic potential to produce the larg-
est quantity possible of high-quality reproductive ma-
terial. Structural and functional differences between
the existing protective zone of NNR and the central area
of NNR, not physically connected with each other,
should be eliminated gradually.

2. Natural, spontaneous processes and dynamics of for-
est ecosystems should be respected, and biodiversity
should be improved at all developmental and growth
stages of the forest, also on relatively small plots. It is
necessary to increase the percentage proportions of all
improvement and reinforcing species while their natu-
ral structure must be maintained (Vacek et al.,
1994;Vacek etal., 1995b).

. Tree species composition is the most important out-
come of typological surveys, and it is very sensitive to
differences in environmental conditions. Stand regen-
eration will mostly respect natural species composi-
tion. But target species composition should be
modified with respect to natural composition and to the
condition of contemporary stands as well as to envi-
ronmental changes.

. Controlled natural regeneration that will result in the
natural condition of the forest, or at least in its essence,
should be the main reproduction method particularly
with respect to species composition. Where it will not
be feasible for ecological or genetic reasons, high-qual-
ity reproductive material of local origin will be used for
artificial regeneration. Besides the dominant autoch-
thonous beech, the material will include sycamore ma-
ple, pedunculate and sessile oak, Scotch elm, European
mountain ash, Norway maple, Norway spruce, silver fir,
speckled alder, black alder, large-leaved linden, small-
leaved linden, European birch, white birch, European
aspen, willow, etc.

5. The silvicultural system will consist of shelterwood

and selection systems or regeneration by border cut-

ting in relation to site conditions, stand composition
and management goal. A selection system should be
applied to stand groups in line with management poli-
cy A or B and to the most severe parts of lithosol for-
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ests. Regeneration by border cutting should be used
for spruce monoculture conversion.

a) To promote natural regeneration, a shelterwood sys-
tem, particularly small-area shelterwood strip or bor-
der cutting, is recommended in relation to stand
conditions. A plot to be regenerated will be selected
in agreement with site conditions and the pattern of
regenerated stand. It is not desirable to produce ho-
mogeneous plots larger than 0.5 ha by cutting mea-
sures used for regeneration. Contrary to common
forestry methods, several mature beech-trees should
be left after final cutting as reserves for life that are
mostly located to groups. These reserves will make
up an irregular border of the regenerated part of the
stand. It is necessary to select such sites for these
purposes where cutting and skidding would do more
harm than good.

b) Regeneration by border cutting is recommended for
reconstruction of stands with unsuitable species
composition and for elimination of damage caused by
disasters. It will be the reconstruction of allochtho-
nous spruce stands that have suffered great
damage by air-pollution and bark stripping by red
deer, and of seral birch and European mountain ash
stages in more favorable site conditions. The full-area
elimination of birch and European mountain ash cul-
tures is not possible in extreme air-pollution environ-
mental conditions but these cultures will temporarily
be used for gradual introduction of target species
composition in the course of reconstruction (under-
plantings— Vacek etal., 1995b). Cutting faces can
be located where the shelterwood system is not us-
able due to lack of access. Particularly small-area cut-
ting faces with passive shelterwood and gaps are
suitable measures to introduce other autochthonous
species in the seed year in relation to site conditions
(Abies alba, Quercus petraea, Q. robur, Acer pseudo-
platanus, A. platanoides, Tilia cordata, T. platyphyl-
los, Ulmus glabra, etc.). The area of cutting face
should be maximally 0.5 ha. The goal of these mea-
sures is to ensure a desirable variable distribution of
border trees (edge) usable for natural regeneration on
cut-over areas.

¢) A selection system will be used as local support of
natural regeneration by stand opening up at the en-
vironmentally most endangered or most severe loca-
tions of NNR. Combination of this method with
small-area active shelterwood cutting, or transition of
group selection to small-area shelterwood can be rec-
ommended. This management method will be usable
at fertile sites (e.g. category A — humus-enriched
stony, S — medium-rich fertile ones), and locally even
in the most severe site conditions (e.g. category Y —

extreme skeletal, Z — extremely scrub and N — acidic
stony ones), particularly in stand groups in relation
to management policies A and B.

d) A clear-cutting system can be used only for recon-

struction of stands with unsuitable species composi-
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tion and for liquidation of damage caused by disas-
ters after an approval of State Nature Conservancy
authorities. It will be the reconstruction of allochtho-
nous spruce stands that have suffered great damage
by air-pollution and bark stripping by red deer, and of
seral birch and European mountain ash stages in more
favorable site conditions. The full-area liquidation of
birch and European mountain ash cultures is not pos-
sible in extreme air-pollution environmental condi-
tions but these cultures will temporarily be used for
gradual introduction of target species composition in
the course of reconstruction (underplantings).

6. General management, and especially particular manage-
ment methods, should prevent the full-area breakdown
stage in the process of forest ecosystem development.
Hence the stand structure must be largely differentiat-
ed in terms of species, as well as spatial and age com-
position and fully in harmony with the given natural
conditions so that the spontaneous but supervised
process of controlled self-regulation in forest stands
will gradually be established (Pelc, 1993).

7. Artificial regeneration will be used at localities where
forest stands with sufficient density and suitable spe-
cies composition cannot be expected to originate by
natural regeneration. It will be at extremely air-pollution
and environmentally endangered sites of the 6th FAZ
with transition to the 7th FAZ where the process of
intensive opening up of beech-spruce stands caused
by spruce dieback takes place. Underplantings will be
carried out in forest stands with more or less regular
reduction in canopy density to 40-60%. Gap regenera-
tion will be applied in forest stands with group open-
ing up. The size of gaps should not be larger than
0.2-0.3 ha in relation to site conditions. Artificial gap
regeneration will also be practiced at fertile sites with
a failure of natural regeneration.

8. External and internal spatial arrangement should provide
for stand stability against winds, snow and air pollut-
ants(Mréac&ek, 1989). It is necessary to establish and
to tend resistant stand margins and advance reinforc-
ing anti-pollutant belts (ecological ribs) for this pur-
pose, particularly on windward sides exposed to winds
and air pollutants. The width of stable stand margins
is expected to be about 20 m. Tree species less tolerant
to air-pollution environmental impacts can successful-
ly be grown in environmental alignment with anti-pol-
lutant belts.

9. Complex measures of integrated forest regeneration
including a maximum reduction in red deer stocks and
fencing of the most valuable regeneration plots and
individual protection are also necessary provisions for
successful forest regeneration and efficient conserva-
tion of the genetic resources of important local tree
species populations.

10. A girdling method will be used and verified in sturdy
spreading beach-trees during liberation of overgrown
advance growths and at hardly accessible localities.
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11. In addition to the above-mentioned precautions of
integrated nature protection, the conservation of nat-
ural plant and animal communities and their widest
species diversity possible in the forest complex of the
Jizerskohorské buginy is linked up with some other
conditions:

a) preservation of a semi-natural complex of broad-
leaved and mixed forests of a defined size, especially
for the survival of animals demanding a larger living
space. If nesting of endangered or rare bird species
needing a very large breeding territory and rest dur-
ing nesting is discovered, silvicultural practices
should operatively be suspended at the given local-
ity in the nesting period. Such sensitive species are
black stork, honey buzzard or eagle owl;

b) maintenance or increase in the proportion of natural
species composition which is closely linked up with
maintenance or improvement of species diversity of
invertebrates, vertebrates and plants including rare
and endangered species;

c) spatial (horizontal and vertical) and age differentia-
tion of forest stands which simulates natural deve-
lopmental cycles of the forest to some extent, that
means maintenance of the dynamic potential of spe-
cies diversity of organisms;

d) unmanaged plots left to spontaneous development
that are also needful for conservation of some inver-
tebrate populations. Mainly dead specimens of aged
wych elms, sycamore maples and European beech are
habitats for larval development of some important
beetle species. These are e.g. stag-beetles Sinoden-
dron cylindricum, Platycerus caraboides, Platyce-
rus caprea or the species Trichius fasciatus and
Gnorimus nobilis, which have been listed among the
specially protected species pursuant to Regulation
No. 395/92. Some long-horned beetles undergo their
development mainly in beech stems, e.g. Clytus arie-
tis, Strangalia quadrifasciata, Rhagium mordax;

e) presence of a minimum proportion of dead trees of
different species in all stands of NNR. Not only spe-
cies diversity of invertebrates and many species of
lower plants (fungi, blue-green algae, etc.) will be
supported in this way, but also linkages between nat-
ural biogeochemical cycles will be promoted (air—soil
— plants — animals). Therefore wood biomass of spon-
taneously dying and dead trees will not be removed
from the nucleus area of NNR. But these measures will
not be applied to control of active bark-beetle attacked
trees in spruce stands;

f) dispersed existence of old den beech trees all over
the area of NNR. Although nest boxes were distribut-
ed as substitute nesting places there, some bird spe-
cies have not been observed in the nest boxes (e.g.
stock dove, pied flycatcher, red-breasted flycatcher);

g) maintenance of groups of aspen- and willow-trees
that are plant sources of nutrition for some important
beetle and butterfly species. These are mainly the
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long-horned beetle Aromia moschata and borers of
the genus Saperda. The tree species also harbor de-
velopmental stages of diurnal butterflies — Limenitis
populi, Apatura sp., some species of vanessas with
mass occurrence, e.g. Camberwell beauty (Nympha-
lis antiopa), etc.;

h) maintenance of naturally open plots (parts of stands
with opened up canopy) with flowering herbs that are
vital for successful development of imagoes of many
phytophagous and xylophagous insect species.

Basic technologies

Regeneration method: maximum support of natural re-
generation of beech, sycamore maple, as well as oak, elm,
linden, fir, ash, etc. Artificial regeneration should be used
for stand reconstruction only in case natural regenera-
tion has failed, and to increase species diversity by nat-
ural regeneration. Only autochthonous planting material
of appropriate morphological and physiological quality
should be used.

Bare-rooted planting stock will be used at fertile and
acidic sites in most cases. Plants will be set into holes
35x35 cm in size or 50x50 cm at localities with heavy weed
infestation. It is necessary to simulate natural biological
groups by planting, and plants should be placed near
stumps and at elevated places. Underplantings will be
a suitable practice on block fields, i.e. at localities sus-
ceptible to introskeletal erosion and at localities exposed
to air-pollution environmental impacts where natural re-
generation is absent. Natural blanks will be sought for
planting while it is necessary to avoid places exposed to
drip (damage to plants by falling hoarfrost, etc.). Seed-
ing into slits, especially in the sycamore maple and beech,
is a good practice at extreme lithosol localities.

Plantation tending: protection against game by fenc-
ing, individual protection, repellent applications on steep
slopes. A maximum reduction in hoofed game stocks
appears to be the most efficient measure. Mowing at least
once a year as protection from weeds. Applications of
chemicals are not recommended, only after approval of
the State Nature Conservancy authorities. Protection
against rodents — support of biological control, intensive
mowing, applications of chemicals after approval of the
State Nature Conservancy authorities in exceptional cas-
es. Plantation establishment will take 7-10 years.

Cleanings: in conformity with environmental con-
ditions, stand tending should start at the age of ca.
5-10 years, and it should continue in the period of thin-
nings until 80-100 years. The measures taken at approx-
imately five-year intervals will include negative selection,
thinning from above. The species composition of natural
advance regeneration will be controlled with preference
for beech, sycamore maple, fir or other valuable broadle-
aved species (Tilia cordata, T. platyphyllos, Quercus
petraea, Q. robur, Ulmus glabra, Acer pseudoplatanus,
A. platanoides). Support of the vertical spatial structure
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of forest stands (protection of subdominant trees), chem-
ical applications fully excluded. A network of boundary
lines will be established in stand groups occupying ex-
tensive areas, cut trees will be left in the forest. It will be
necessary to remove undesirable tree species (Betula
pendula, B. pubescens, Sorbus aucuparia, and many
times even Picea abies, first of all unsuitable exotic
spruce species — Picea pungens, P. omorica), overtop-
ping and wolf trees, to carry out thinnings of dense
stands. It is not recommended to remove overtopping and
wolf trees in stands with less dense canopy exposed to
great air-pollution environmental impacts.

Thinnings: they should ensure target species compo-
sition, and spatial and age structure of forest stands. Not
very intensive, mostly positive selection at shorter inter-
vals (5, maximally 10 years). Regularities of natural devel-
opment of forest stands and their natural thinning should
be promoted. Careful treatment of understorey. High thin-
nings in beech stands will support high-quality trees.
Low negative thinnings will be an appropriate measure
for spruce stands. Trees at localities exposed to air-pol-
lution stress should be stimulated to develop extensive
crowns (care of the crown). Only diseased trees will be
cut at extreme sites (hygienic selection). Means of mech-
anization: cutting — power saw, skidding — horse, Terri
and other technology with low impacts on soil and stand.

Forest regeneration: Regeneration methods have been
described in the section Management rules. Some other
important principles are mentioned below. The cutting
face edge should not be straight but irregular. Reserved
trees should be left in cutting faces. Distances of the ini-
tial elements of regeneration will be determined by regen-
eration length (ca. stand height) or they can be
established at sheltered places in forest stands exposed
to winds. They should not be smaller than 3 stand
heights to prevent alternate strips with worse environ-
mental conditions (Indruch, 1985). A cutting direction
must respect the protection of advance growths and par-
ent stand trees left as well as it must allow log skidding
while the rules of work safety in a hardly accessible ter-
rain are observed. To facilitate primary extraction (e.g. by
cableway) at hardly accessible localities, small-area ele-
ments of the shelterwood system can be used, combined
with narrow cutting faces and the effect of positive shel-
terwood. For regeneration at extreme drying up sites it is
recommended to establish beech groups in advance of
regeneration by border cutting. The size of beech groups
of 2-3 ares, fencing, their spacing about 1.5 stand height.
This regeneration method will promote spatial and age
differentiation of the forest stand, but tree cutting in the
environs of beech group (gap) requires advanced log-
ging technology. Rapid weed infestation in category A —
humus-enriched stony sites is imminent.

Means of mechanization recommended for skidding
are cableways and tractor cable systems, horses, Terri
system, and skidders to a limited extent. Full-suspension
cableways are suitable for primary extraction.
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VI. Proposal of the management system for an example of one selected management unit (HS 01) of the Jizerskohorské buginy

Management | Forest type group | Current stands Area in ha Percent area
unit 5Z,5Y,6Z,6Y beech, mixed with beech, sycamore maple, | 639.25 67.62
01 spruce, also with birch and moutain ash

Category: protective forests
(overlap with special-purpose
forests of suncat 1c, 2f)

Silvicultural form: high forest

Silvicultural system
shelterwood selection
border felling (mainly in
spruce)

110-175 - 2040
Recommended beginning of
regeneration:

spruce 100,

beech, sycamore maple, silver
fir 150 years

Return period

5-20 years

Target species composition:
5Z-BK9,BR 1,]D, SM,

Rotation — regeneration period:

Regeneration method:

Maximum support of natural regeneration of beech, sycamore maple, fir and spruce.
Individual or group selection, shelterwood system at favourable locations. Girdling will be
used for liberation of overgrown advance growth and in beech-trees at hardly accessible
localities. Regeneration by border cutting or underplantings in declining spruce stands. All
rules of air-pollution control measurements should be observed during temporal and spatial
arrangement.

Regeneration method (reforestation):

An exception from the legally fixed reforestation period for the purposes of regeneration at
suitable sites.

Underplantings or plantings, mainly near stumps at most severe locations.

Individual or group mixing of tree species from natural regeneration, group mixing from
artificial regeneration, maximum group size 0.2 ha. Hole planting, mainly container-grown
plants.

Crop tending:

Weed mowing, protection of beech, sycamore maple, fir and spruce from game browsing by
fenzing or repelent use. Crop establishment period 15 years.

Stand tending:

Selection of low grade overtopped trees during thinnings of beech and mixed stands. Fir
overtopp trees will be left in thined stands at extreme locations. Support of target admixture
species and vertical stand structure,

Open canopy should be maintained in spruce and fir stands from their young age — low-set

carrying air pollutants.

BO crowns. Highest preference of target admixed broadleaved species during thinning. Negative
5Y-BK8,KL1,BR1,JD, | and sanitary selection of spruce.
SM Hazards and forest protection measures:
6Z - Bé( 6,SM2,ID, Brp 2, Red deer damage (browsing, bark stripping), air pollution, bark beetles.
6Y ~ ‘IBK 6,SM2, Brp 1, Consisten.t protection from bark beetles by help of classical trap trees and pheromones.
JR1,KL,JD Reclamations:
Potential reclamation measures should be consulted with Nature Conservation Agency.
Deviations from the model:
Regeneration of spruce stands
that suffered great stripping
damage by red deer should
begin at 80 years of age
Forest esthetics:
Overmature tree groups of hardwood broadleaved species can be left at suitable places to
improve the esthetic aspect of the forest.
ame man t:
Mouflon and fallow deer should be excluded, reduction in stocks of red and roe deer.
Note:

Chemical applications and unsuitable technologies should be restricted or excluded. Regeneration elements must be localized
along contour lines or crosswise the slope (never at right angles to th ecountor), and against the direction of prevailing winds

Table VI shows the framework proposal of management
policy for a management unit taking up the largest area

in NNR (HS 01).

EXPERIMENTAL MANAGEMENT

Research objects Stolpichy and Strzovy vrch were es-
tablished in 1997 to study regeneration of the forest com-
plex Jizerskohorské budiny. Stolpichy plot consists of
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9 partial plots on which the relations between mature
beech stand opening up of different intensity and sub-
sequent natural and artificial regeneration are investigat-
ed. Plot size is 0.35 ha (35%100 m). Research plots were
established in forest stand 451 A ; (480 m above sea lev-
el, stand age 125 years, forest type SA,). Table VII shows
the basic biometrical characteristics of Stolpichy plot.
Regeneration cuts of 30-60% intensity were carried out
in the winter season 1997-1998. Silver fir was planted in
groups on partial plots 1 and 2 in 1997 and 1998, and
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beech, fir, elm, sycamore maple, Norway maple, linden and
spruce were planted inside two game-proof fences on
partial plots 7 and 8 in 1999.

Trees on the particular plots were given numbers,
breast height diameter, crown width and tree location
were measured, cenotic position and foliation percentage
were determined. Total height and crown setting were
measured in a representative set of trees with respect to
cenotic positions (30—40 trees per partial plot) to con-
struct smoothed height diagrams.

StrZzovy vrch locality contains 3 research plots in for-
eststands 551 B,,and 551 C,, (height transect 500-711 m,
170 years of age, FT 5 N,). Plot size is 5050 m (0.25 ha).
Table VIII shows the basic biometrical characteristics of
Strzovy vrch research plots 1-3. The extent of biometri-
cal and dendroecological investigations was similar like
on Stolpichy research plot. The effect of different man-
agement (cuts, tree girdling, leaving wood biomass in the
forest) was studied in relation to development of the
natural regeneration stages and vitality (evaluation by
foliation) and the extent of damage to trees of regenerat-
ed stand was determined. Cuts were taken in the winter
season 1997-1998 and selected trees were girdled. To
study natural regeneration, small partial plots were de-
limited on the plots and their initial condition was de-
scribed.

Table IX shows the intensity of regeneration cuts on
the partial plots of the Stolpichy locality. The stand was
further opened up after previous border shelterwood
cutting (plot 1), cuts of different intensity were carried
out on plots 2, 3, 4 and 6 in dependence on tree number,

plots 7-9 were used for monitoring of natural and artifi-
cial regeneration in gaps. Lodged trees from the adjacent
plot were removed as unplanned cuts on plot 5 (control).
The extent of regeneration cuts is illustrated in Fig. 5.
A relatively high correlation between breast-height diam-
eter and crown projection area was calculated for Stol-
pichy forest (y =0.0345 x2—1.3962 x +25.11, R?=0.72,
Fig. 6).

To study the effect of parent stand opening up on nat-
ural regeneration a horizontal transect 2.165 m was de-
limited in the upper part of the research plot (across partial
plots 1-6) where soil cover, seedlings and self-seedings
were described. There were single self-seedings on this
plot while their frequency and cover were increased at
places with more light (natural blank, border shelterwood

5. Scheme of crown projections and scheme of regeneration cuts on
partial plots (2-6) of the Research Plot Stolpichy (cut trees marked
with grey colour)

VII. Basic biometrical characteristics of the Research Object Stolpichy

; Charac- Plot
S teristic 1 2 3 4 5 6 7 8 9 il
N 14 61 75 72 77 80 89 83 100 651
d (cm) 449 41.6 404 41.7 43.1 40.5 38.2 375 344 39.5
Fagus sylvatica G (m?) 2.34 8.78 10.43 10.49 11.93| 11.11 11.15 9.88 9.99 86.10
h (m) 28.7 282 279 28.2 284 | 279 217 274 26.9 27.8
foliation 87.9 91.0 91.9 91.6 90.3 89.6 89.6 91.0 91.0 90.6
N 3 9 13 5 30
d (cm) 352 369 29.5 24.0 31.6
2;:‘:,”[”"“ G (m?) 029 [ LO1| 097 021 249
h (m) 274 27.5 25.5 23.6 26.1
foliation 933 93.3 91.2 90.0 91.9
N 1 4 2 3 10
d (cm) 39.6 33.0 36.5 30.2 33.5
Picea abies G (m?) 0.12 0.36 0.21 0.22 0.91
h (m) 282 | 268 27.6 26.1 269
foliation 75.0 72.5 71.5 63.3 71.0
N 14 61 75 75 87 97 94 85 103 691
z d (cm) 44.9a 41.6a 40.4a 41.5a 424a| 38.8a 37.6ab| 37.5ab| 34.3ab| 39.1
G (m?) 2.34 8.78 10.43 10.78 13.07| 1243 11.46 10.09 10.21 89.60
The same letters designate insignificant differences at a significance level alpha = 0.05
Explanatory notes: N — number, d — breast height diameter, G — basal area, & — height, foliation in %
J.FOR. SCI., 46, 2000 (10): 445467 459



VIIIL. Basic biometrical characteristics of the Research Plot Strzovy
vrch

IX. Regeneration cut intensity (% of cut trees) on particular plots
of the Research Object Stolpichy

= Plot

N 50 2 71

d (cm) 49.2 50.40 426
Fagus h (m) 25 29.20 28.1
sylvatica

G (m?) 10.27 90.01 115

V(m®) 141.0 145.20 188.9

N 1 5

d (cm) 31.8 39.3
i h (m) 26 28.0

G (m?) 0.08 0.61

V(m®) 1.0 7.9
Total N 51 42 76
Average d (cm) 489 50.4 424
Average h (m) 25.0 29.2 28.1
Total G (m?) 10.35 90.01 12.11
Total V (m®) 142.0 145.2 196.7

Explanatory notes: N — number, d — breast height diameter, & —
height, G — basal area, ¥ — large timber volume

cutting). Beech and sycamore maple advance growths are
most frequent (Table X). Mean biometrical characteris-
tics of seedlings are shown in Table XI.

Figs. 7 and 8 illustrate stand structure, design and
quantification of regeneration cuts on StrZovy vrch re-
search plot 1. These cuts were found to have impacts on
foliation on Strzovy vrch plot 1 (Table XII). Shade leaves
were damaged by excessive light in 1998 (necrotic disor-
ders on leaf margins). The differences on Strzovy vrch
plot 2 were not so large, two trees that dried up after in-
fection by pathogenic fungi (Fomes fomentarius) ac-
counted for a foliation reduction on plot 3. Excessive
light caused still greater damage to foliage on Stolpichy
research plot (Table XII). Average tree foliation on
Stolpichy research plot in 1999 was almost the same as
average tree foliation before cuts (1997). These relations
were analyzed in greater detail to determine the effect of
cuts on foliation in the beech tree classes (Tables XIII

X. Seedlings number on the Research Object Stolpichy in year 1998

ks N em | i | o
1 (border shelterwood cutting) 21 71 11 10
2 (N reduction 60%) 56 87 41 31
3 (N reduction 50%) 49 81 31 29
4 (N reduction 40%) 41 82 27 25
5 (control plot) 2 109 3 3
6 (N reduction 30%) 27 78 17 16
7 (gap cutting) 43 87 33 31
8 (gap cutting) 40 94 34 33
9 (gap cutting) 28 92 23 21

Explanatory notes: N — number of trees, d — breast height diameter,
G — basal area, ¥ — large timber volume

and XIV). Responses of dominant trees to cuts were the
most marked of all. But a reduction in foliation increased
with higher tree class. A part of 3+ class trees showed
positive responses to cuts. Trees of this class also re-
sponded positively to opening up in the next year. In 1999
more than fifty percent of trees in all classes showed
positive responses of their foliation to cuts, negative
responses persisted in a low number of trees only.
A considerable from-year-to-year reduction in foliation
was observed in tree classes 3— and 4. A comparison of
foliation two years after cuts indicates that the foliation
of dominant trees was not fully compensated yet due to
its great reduction in the first year after cuts. The same
percentage of codominant trees (2+) shows positive and
negative responses. The responses of class 2— trees to
cuts are negative, on the contrary class 3+ trees mostly
show positive responses. High variability between the
plots (cut type and intensity) was determined.
Individual two-notch girdling of overmature beech-
trees at Strzovy vrch locality was made with power saw
in the winter 1997-1998. The required cut depth was not
identical along the trunk girth (equal to the bar width), so
the bulk of the girdled trunks was not largely affected by
this measure. The girdled trees on research plots did not
show any greater reduction in foliation and health impair-
ment in two years. In case this method is potentially used

Species
Plot Picea abies l Fagus sylvatica Sorbus aucuparia Acer pseudoplatanus
age (year)
1 2 5 5+ 1 2 5 5+ 1 2 5 5+ 1 2 5 5+
1 1 1 50 14 4 3 2 3
2 1 4 74 134 38 2 2 23 2 54
3 9 29 2 3 1 38 55
4 1 24 1 16 6 47 1
5 2 5 17 5 1 2 6 11
6 1 1 5 1 33 183 31 28 21 21 10 46 7
Total 3 2 5 1 5 123 | 437 91 29 41 27 27 64 216 8
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XI. Average dimensions of beech seedlings on the Research Plot Stolpichy

Age Cm\zgnl‘l;:xghl Total:r:t)axgh mer(xcd!:;meter Lm(fC ::ng Lga(t;nv::)dlh Leaf nibas Gall mx(c!%g;: attack
1 6.2 (x2.1) 8.8 (x2.5) 13.8(x7.9) 6.8 (+3.8) 3617 2.6 (£0.6) 6.4 (£23.2)
2 8.2(x2.5) 14.5 (£ 3.6) 8.4 (x3.7) 3.8(x1.1) 23(x1.0) 6.0 (£2.4) 39.7 (£36.2)
3 9.3 (£2.8) 19.9 (£5.3) 11.9 (£5.0) 4.4 (x2.0) 2.5(x1.0) 13.1 (£5.7) 46.1 (x33.4)
4 10.1 (£3.0) 29.5(x4.2) 20.9 (£7.4) 5.5(x3.6) 3.0(@1.7) 28.3 (x14.2) 51.6 (x26.9)

to open up the crown canopy in the next years, at least
a part of sapwood between the notches should be re-
moved.

The incidence of beech seedlings from the seed years
1992, 1993 and 1995 was controlled in summit locations
of the Jizerskohorské buéiny in 1997. Soil preparation was
made around beech-trees to increase beech nut emer-
gence and subsequent seedling survival. These mi-
croplots were infested with weeds in two years. Seedling
survival is highly influenced by the condition of the cur-
rent stand. Seedling survival was minimum in the envi-
rons of single beech-trees on clearcuts induced by air
pollution as a result of keen weed competition and ad-
verse climatic conditions. The rate of seedling survival
is higher in larger beech groups where weed growth is
suppressed by overshadowing. Seedlings on turned sod
and in the nearest environs of holes withered at most
sites, only seedlings that took roots in mineral soil sur-

XII. Effect of regenerations cuts on the beech foliation

Foliation | Reduced | Foliation | Foliation
Plot (%) foliation (%) (%)
1997 (%) 1997 1998 1999
Strzovy vrch | 82.9 829 79.4 81.0
Strzovy vrch 2 88.8 87.7 86.7 84.2
Strzovy vrch 3 86.1 86.1 83.4 81.1
Stolpichy 90.5 91.3 86.5 89.4

Reduced foliation in 1997 is calculated as average foliation of uncut
trees

vived. No height differences were observed between the
seedlings in holes and on plots without soil preparation.
The effect of soil preparation and weed mowing on
seedling survival was considerably high at the upper limit
of beech range in the 6th and 7th FAZ (air pollution dam-
age zone B) with high cover of Calamagrostis villosa,
particularly in the seed year (1995) as well as in the next
years. There were on average 94.5 seedlings per 1 m? on
plots with soil preparation in 1997, 53.0 seedlings on
mown plots and only 29.3 seedlings on control plots with
Calamagrostis villosa. The effect of mowing on seed-
ling height growth has not been clearly demonstrated by
average values until now (Table XV), it is documented by
maximum and mode values more clearly (Max, Mode).

PRACTICAL MANAGEMENT

To establish ecological stability of close-to-nature for-
est stands, systematic regeneration of not only natural
species and ecotype composition but also of age and
spatial structure was undertaken in the Jizerskohorské
budiny complex in 1997. A long-term goal is to induce self-
regulating processes of forest ecosystems so that main-
ly forest stands in NNR will undergo their spontaneous
development in the future. This activity, as a part of the
Plan of Management of Jizerskohorské bu¢iny NNR and
its Protective Zone, was implemented within the project
Improvement of Ecological Stability and Biological Di-
versity of Forest Ecosystems on Northern Slopes of the
Jizerské hory Mts. (cf. Vacek,Pelc, 1998). These in-
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6. Relation between DBH and crown
projection area on the Research Plot
Stolpichy
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XIIL. Foliation and number of trees according to tree classes on the Research Object Stolpichy

Year
. 1997 1998 | 1999
class all trees cut trees reserve trees
foliation (%) number foliation (%) number foliation (%) number foliation (%) | foliation (%)
1 95.0 139 92.3 11 95.3 128 89.1 91.5
2+ 923 349 86.9 120 92.1 229 87.6 90.0
2- 87.6 142 92.5 70 87.5 72 82.7 82.7
3+ 83.8 46 84.2 25 83.8 21 73.0 73.0
3- 66.7 12 71 5 63.6 7 47.9 66.7
4 61.7 6 55 3 68.3 3 30.0 50.0
XIV. Changes in foliation in the tree classes after regeneration cut on Stolpichy
Changes in foliation (%)
Tree Tree year
class | number 1997/1998 1998/1999 1997/1999
0 + - 0 + - 0 + -
1 128 16.1 1.5 764 363 59.8 39 299 173 52.8
2+ 229 36.2 11.8 520 36.7 58.8 45 339 312 349
2- 72 242 21.0 548 387 50.0 113 29.0 274 436
3+ 21 10.5 31.6 579 316 526 15.8 316 526 158
3- 7 0 143 85.7 429 57.1 0 143 85.7
4 3 0 0 100 333 66.7 0 0 66.7 333
0 — % tree without responses to cut, + — % trees with positive responses, — — % trees with negative responses
XV. Biometrical characteristics of seedlings at Pta&i kupy locality
e Weed mowing Control
1997 1998 1999 1997 1998 1999
Height (cm) 10.3 12.9 17.6 9.3 12.1 15.3
Max (mode) 16.5 (10) 18 (14) 27(19) 16 (10) 19(11) 21 (16)
Height increment (cm) 2.6 4.7 2.8 32

stitutions cooperated in development of this project in

1997-1999: Administration of the Protected Landscape

Area Jizerské hory, Forests of the Czech Republic — Fryd-

lant Forest Administration, and FGMRI, Opo¢no Re-

search Station; it was funded by the Program of

Landscape Management supported by the Ministry of

the Environment of CR.

Rules of practical management in NNR forest stands:

— All supporting activities will provide a high level of
natural diversity of forest ecosystem, i.e. differenti-
ated species, age and spatial composition. Basically,
local tree species ecotypes will be used.

— Most wood biomass will be left in forest stands after
remedy cuts. It will be used for forest litter stabiliza-
tion and for improvement of the general nutrient cycle.

— Vertical canopy differentiation, and the origin and
growth of lower storeys will be supported not only in
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mature stands but also in stands of middle and young-
er age classes.

— All measures should be taken at the crown level while
trees at lower storeys are taken great care of and maxi-
mally supported. Systematic tending of rare admixed
species (Acer pseudoplatanus, A. platanoides, Ulmus
glabra, Tilia cordata, T. platyphyllos, Fraxinus excel-
sior, Abies alba) will promote their vitality, and fructifi-
cation in this way.

— Crown thinnings simulate natural processes promoting
the origin and development of lower and middle tree
layers when maximum utilization of the aboveground
space is possible.

— The formation of good-quality crowns will be support-
ed in middle-aged stands as a basis of successful fruc-
tification and subsequent natural regeneration of
forest stands.

J.FOR. SCIL, 46, 2000 (10): 445-467



7. Scheme of the regeneratin cut on Research Plot Strzovy vrch 1

— Seed years should be maximally exploited for seed col-
lection to produce planting stock that will help in-
crease species diversity and diversification of the
species composition of forest stands.

— Conversion and reconstruction of forests with unsuit-
able species composition will be carried out on small
areas using group elements of regeneration with long-
er regeneration periods so that the future forest stand
will produce differentiated horizontal and vertical
structure. Separate target species will mostly be used
in mixed groups for practical reasons (restriction of
competition, etc.).

— As soon as the forest ecosystem at a locality reaches
the stage of initial successful self-regulation, support-
ing anthropic activities will terminate.

Rules of practical management in PZ NNR:

— Forest management rules in this area were defined on
the basis of multiple-purpose functions of the forest.
Differentiated management methods must consistent-
ly apply the knowledge of forest typology and ecolo-
gy including information on the development of natural
forest ecosystems in NNR. It is close-to-nature or sus-
tainable forest management.

8 L2 casonfaeld

— Differentiated use of shelterwood system on small
plots, support of spatial, age and species diversity of
forest stands will increase their general stability and
resistance to environmental stresses.

— The priorities include controlled natural regeneration,
standing volume management, formation and support
of vertically differentiated canopy in mixed forests in
agreement with the knowledge of ecological valence
and species tolerance at the site. Foresters will take
specific silvicultural measures in this part of the area
aimed at ecological and production functions of these
ecosystems.

Activities of Project Stages I-III were focused on:

— support of beech and sycamore maple advance growth
from the seed years 1992, 1993 and 1995,

— opening up and support of formation of good-quality
crowns in target tree species and preparation of forest
stands for seed cast,

— differentiation of excessively dense horizontal canopy,
opening up of the above-ground space and support of
middle and lower stand storeys,

— liberation and support of the vitality of admixed spe-
cies — sycamore maple, linden, elm, ash, fir, beech etc.,
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8. Diameter structure and marked regeneration
cut on Research Plot Strzovy vrch 1
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— planting of missing admixed species such as fir, sy-
camore maple, elm — to increase the species diversity
of forest stands and their protection against damage
caused by game and rodents,

— access to and conversion of disintegrating spruce
stands while autochthonous species are used, mainly
beech, sycamore maple, spruce, and European moun-
tain ash and birch in the most severe conditions of the
7th FAZ,

— reconstruction of blue spruce stands by beech inter-
planting and their protection,

— stabilization of leaf litter on very steep slopes,

— soil preparation for natural regeneration,

— foundation and protection of a beech seedling nursery
in the 7th FAZ from where seedlings will be lifted later
on to be planted on suitable adjacent plots,

— stand regeneration by beech and spruce seeding.
Regeneration and stabilization measures of Project

Stage Iin 1997 were taken on the stand area 222.83 ha at

the total cost 4,184,470 K¢&. These practices were carried

out on the area 24.41 ha at the cost 1,347,351 K& in 1998,

and in Project Stage Il in 1999 the stand area was 52.79 ha

and the total cost 2,030,749 K¢&.
These partial conclusions were drawn from Stages I-

I of Regeneration Project: 5

—To provide the high quality of forest operations within
a current year, both contractors and owners or order-
ing institutions believe that the scope of work should
be limited by the amount 2.5 million K&.

— One of the priorities is preparation and tending of mor-
phologically and physiologically suitable local plant-
ing material, especially of rare tree species — Abies
alba, Ulmus glabra, Tilia cordata, T. platyphyllos,
Acer pseudoplatanus, A. platanoides. Production of
a sufficient quantity of high-quality planting material
of these species is a limiting condition to establish the
close-to-nature species composition in this area.

— Preference of interspersed autochthonous species by
silvicultural measures is an important part of the spe-
cies composition conversion, and it should be a prior-
ity in the next years.

— To open up maturity approaching and mature stands
and to liberate lower tree layers in the existing extreme
locations it is recommended to use group and gap re-
generation when about 5-15 mature trees per group are
cut down. Thinning intensity could be influenced by
the number and distribution of the groups. Local liber-
ation of self-seedings and advance growths should be
preferred in the next years, particularly as far as the
scope of operations is concerned.

— Girdling of overmature beech-trees, which was verified
in practical conditions in Project Stage I, seems to be
the best method for liberation of overgrown advance
growth in hardly accessible areas. Therefore its differ-
entiated use is advisable in the next years.

— It is obvious that a part of left trees will suffer great
damage in the course of marking trees to be cut down,

particularly at extreme sites and in extremely dense for-
est stands; their additional and unplanned removal will
be necessary before the working site is left. Hence the
intensity of thinning should be regulated by this expe-
rience.

— Contrary to cableway skidding or skidding by univer-
sal tractors, horse skidding seems to cause least dam-
age to standing trees and ground surface.

— The highest cost was incurred by protection against
damage caused by game and rodents (44% of total
cost). Extremely great damage caused by hoofed game
should substantially decrease in the future, mainly as
aresult of reduction cull.

—Following the consolidation and elucidation of initially
different attitudes of conservationists, foresters in
practice and researchers to the management, silvicul-
tural practices and tending of beech forest ecosys-
tems, an exemplary cooperation started having the
only priority: prosperous condition and development
of forest ecosystems. Of course, it was also made pos-
sible by many professional rounds made to forests,
instructions of all interested parties, i.e. workers of the
Administration of the PLA Jizerské hory, Forests of CR
— Frydlant Forest Administration and Opo¢no Re-
search Station.

—The goal of this project implementation in practice is to
initiate spontaneous processes and to introduce
a needful proportion of missing tree species from nat-
ural species composition, but not to establish the full
self-regulation of forest ecosystems.

CONCLUSION

The locality Jizerskohorské buciny was declared as
a national nature reserve with its protective zone because
it was necessary to provide complex and differentiated
protection and management of the largest continuous
forest stand of the Czech Upland that has a dominant
proportion of European beech in the area exposed to ex-
tremely high air pollution stress, with semi-natural spe-
cies composition, uniquely preserved original
biodiversity of plant and animal communities and impor-
tant geomorphological formations. The former seven iso-
lated national nature reserves did not cover the entire
gradient of the ecological spectrum of sites and there was
no guarantee of systematic protection and management
of this unique and representative ecosystem as a whole
in terms of ecology, natural science and forestry. The
extensive protective zone guards central areas of the
national nature reserve against external undesirable im-
pacts and promotes their ecologically and sozologically
functional links within the catena of northern slopes of
the Jizerské hory Mts. Optimum management should con-
sist of environmentally sound measures with preference
of small-area natural regeneration while taking into ac-
count the preserved condition of the environment and
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the needs of genetically irreplaceable planting stock for
forest regeneration in locations of the Jizerské hory Mts.
exposed to air-pollution stress. The goal will be to pro-
mote development of forest stands with close-to-nature
species, age and spatial composition involving the en-
tire range of genetic resources that will correspond to the
ecological potential of this area. Research in progress on
regeneration and stabilization of these ecosystems and
its pilot verification will also help select appropriate
small-plot close-to-nature management methods and
contribute to their differentiation in the Jizerskohorské
budiny complex. The results of practical management
achieved in the Jizerskohorské bu¢iny complex in the last
three years (1997-1999) have been relatively very good.
But other improvements are desirable to accelerate the
initiation of spontaneous processes and introduction of
a needful proportion of missing tree species from the
natural species composition. Hence it will be necessary
to reduce the extremely great damage by hoofed game as
a limiting factor of successful and efficient introduction
of improvement and reinforcing tree species. It can be
stated in conclusion that in case the set trend of man-
agement in the NNR Jizerskohorské bu€iny continues
successfully for 30-50 years, full self-regulation of these
forest ecosystems is likely to be achieved in the course
of 1-3 forest generations in relation to different site and
stand environmental conditions.
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PRIRODNI POMERY A MANAGEMENT KOMPLEXU

JIZERSKOHORSKYCH BUCIN

S. Vacek!, J. Sou&ek!, V. Podrazsky? , F. Pelc?

"Vyzkumny ustav lesniho hospodadrstvi a myslivosti, Vyzkumna stanice Opocno, Na Olivé 550,

517 73 Opocno

2Ceskd zemédélska univerzita, Lesnicka fakulta, 165 21 Praha-Suchdol
3Sprava chranénych krajinnych oblasti CR, 148 00 Praha-Chodov

Prispévek se zabyva ptirodnimi poméry a managemen-
tem rozséhlého komplexu buéin na severnich svazich Ji-
zerskych hor, které byly zkoumany v ramci pfipravy
k vyhlaseni Nérodni prirodni rezervace Jizerskohorské
budiny. Jedn4 se o izemi, které pfedstavuje styénou plo-
chu mezi ptirodé blizkym lesnim hospodafenim a racio-
nalni, ekologicky odiivodnénou aktivni ochranu pfirody
v oblasti s vysokou imisni zatézi. Z lesnického, piirodo-
védného i ochranafského hlediska jde o jedine¢ny kom-
plex listnatych lesti ve znaéné& imisné ekologicky postize-
né lesni oblasti, ktery svym modelovym vyznamem
presahuje ramec Ceské republiky. Ekologick4 analyza sou-
casného stavu lesnich spolecenstev vychazi z podrobné
inventarizace jednotlivych porostnich skupin na porost-
ni plose 2 650,60 ha. Na zakladé¢ inventarizace, ktera byla
doplnéna éetnymi mikroklimatickymi, fytocenologickymi,
pedologickymi a dendro-ekologickymi Setfenimi, byly na-
vrzeny a v pribéhu tfi let ové€fovany rdmcové zisady
managementu, sméfujici k integrované obnové a vytvo-
feni pfirodé blizké druhové, vékové a prostorové skladby
lesa s vysokym odolnostnim potencidlem.

Dilvodem vyhla$eni Nérodni p¥irodni rezervace Jizer-
skohorské buéiny a jejiho ochranného pasma vr. 1999
byla nezbytnost zajisténi komplexni a diferencované ochra-
ny a péde o nejvétsi souvisly lesni porost Ceské vysogi-
ny s dominantnim zastoupenim buku lesniho v extrémné
imisné zatiZené oblasti s polopfirozenou dfevinnou sklad-
bou, s ojedinéle zachovalou piivodni biodiverzitou rost-
linnych i Zivo&i§nych spoledenstev a s vyznamnymi geo-
morfologickymi utvary. Byvalych sedm vzajemné
izolovanych narodnich pfirodnich rezervaci nepokryvalo
uceleny gradient ekologického spektra stanovist’ a ne-
poskytovalo dostatenou zéruku systematické ochrany
a péée o tento ekologicky, pfirodovédné i lesnicky uni-
katni a reprezentativni ekosystém jako celek. Vytvofenim
rozsdhlého ochranného pasma doslo k zabezpedeni jed-
notlivych jadrovych izemi narodni pfirodni rezervace pred
vnéj$imi rusivymi vlivy a k jejich ekologicky a sozologicky
funké&nimu propojeni v rdmci celé katény severnich svahi
Jizerskych hor.

Pfi optimalizaci managementu jde predevsim o zajiSténi
ekologicky vhodnych zplsobli obhospodafovani
s preferenci maloploné pfirozené obnovy, zohledtiujici
dochovany stav pfirodniho prostfedi a potfeby genetic-
ky nezastupitelného sadebniho materilu pro obnovu lesa
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v imisné ekologicky exponovanych polohéch Jizerskych
hor. V tomto sméru piijde zejména o vytvoreni druhové,
vékove a prostorové prirodé blizkych lesnich porosti
s celou $iti genovych zdrojl, odpovidajicich ekologické-
mu potencialu izemi. K volbé vhodnych maloplo$nych
prirodé blizkych zplsobti obhospodarovani a k jejich di-
ferenciaci v komplexu Jizerskohorskych bu€in zajisté pfi-
spiva i provadény vyzkum obnovy a stabilizace téchto eko-
systémi ijeho poloprovozni ovéfovani. S tim bylo
v komplexu Jizerskohorskych bu¢in zapocato v r. 1997.
Dlouhodobym cilem pfitom je nastoleni autoregula¢nich
procest lesnich ekosystémi tak, aby zejména porosty
v NPR mohly byt vyhledové ponechany samovolnému
vyvoji. Tato ¢innost, vychézejici z Planu péce o NPR Ji-
zerskohorskeé buéiny a jeji ochranné pasmo, byla realizova-
na v ramci projektu ZvySovani ekologické stability a bio-
logické rozmanitosti lesnich ekosystémii severnich svahii
Jizerskych hor. Tento projekt byl pfipraven ve spolupraci
Spravy CHKO Jizerské hory, Lest CR — Lesni spravy Fryd-
lanta VULHM Jilovisté-Strnady, VS Opoéno, realizovan
v letech 1997-1999 a financovan z Programu péce o kraji-
nu Ministerstva Zivotniho prostedi CR.

Zasady praktického managementu v porostech NPR:

Vsechny podptirné aktivity jsou zaméfeny k dosaZeni
vysokého stupné pfirozené diverzity lesniho ekosysté-
mu, tj. diferencované druhové, vékové a prostorové sklad-
by. Zasadné se pracuje s mistnimi ekotypy dfevin.

Pfi ndpravnych té€Zebnich opatfenich ziistava vétsina
biomasy v porostech. Ta se vyuziva predevsim ke stabili-
zaci opadu a zlep§eni celkového kolob&hu Zivin.

Vertikélni diferenciace zapoje a podpora vzniku a od-
ristani spodnich porostnich vrstev je provddéna nejen
v dospélych porostech, ale i v porostech stfednich i mlad-
§ich vékovych tfid.

Zésadné se pracuje v urovni a maximalné se etii a pod-
poruji jedinci v niz8ich porostnich vrstvach. Systema-
tickou pé¢i o vzacné piimiSené dfeviny (4cer pseudopla-
tanus, A. platanoides, Ulmus glabra, Tilia cordata, T.
platyphyllos, Fraxinus excelsior, Abies alba) se podpo-
ruje jejich vitalita, a tim i fruktifikace.

TéZebnimi zasahy v irovni jsou simulovéany pfirozené
pochody podporujici vznik a vyvoj spodnich a stfednich
stromovych vrstey, ¢imZ dochazi k maximéalnimu vyuziti
nadzemniho prostoru.
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V porostech stfedniho véku je podporovana tvorba
kvalitnich korun, které jsou zdkladem dobré fruktifikace
a nasledné pfirozené obnovy porosti.

Semenné roky se maximélné& vyuzivaji ke sb&ru osiva
pro pé&stovani sadebniho materialu, ktery napomtize ke
zvySovani druhové pestrosti a rozmanitosti dfevinné
skladby porosti.

Piemény a rekonstrukce porostii nevhodnych dievin se
provadéji maloplo$né; jde zejména o skupinova vycho-
diska obnovy s delsi obnovni dobou, tak aby budouci
lesni porost postupné vytvofil diferencovanou horizon-
talni i vertikalni strukturu. Jednotlivé cilové dfeviny se
z praktickych divodl (omezeni kompetice apod.) misi pie-
vazné skupinové.

Jakmile lesni ekosystém na dané lokalité dospéje do sta-
dia zdarné potatedni autoregulace, podptirné aktivity &lo-
véka v ném budou zastaveny.

Zasady praktického managementu v OP NPR:

Obhospodafovani lesti na tomto uzemi vychézi
z viceucelového funkéniho posléni. Jednd se zejména
o diferencovany zplsob hospodafeni, ktery diisledng
vyuZiva poznatkid lesnické typologie a ekologie véetné
informaci o vyvoji pfirozenych lesnich ekosystémi v NPR.
Jedna se tedy o ptirodé blizké ¢&i trvale udrzitelné lesni
hospodafeni.

Diferencované vyuzivani maloplo$nych forem podrost-
niho zplisobu hospodateni, podpora prostorové, vékové

a druhové rozmanitosti lesnich porostii vede ke zvy3ova-
ni celkové stability i odolnosti ke stresovym faktortim pro-
stiedi.

Jde zejména o maximalni vyuZivani fizené ptirozené ob-
novy, pé¢e o porostni zésobu, tvorbu a podporu vertikal-
né diferencovaného zépoje pfi péstovani smisenych po-
rostll na zakladé znalosti ekologické valence a tolerance
dfevin daného stanovisté. I v této ¢asti tizemi lesni hos-
podéfi znaénou mérou aplikuji specifické péstebni postu-
py sméfujici k plnéni ekologickych i produkénich funkci
téchto ekosystémii.

Zejména v poslednich tfech letech (1997-1999) jsou
vysledky praktického managementu v komplexu Jizersko-
horskych buéin jiz relativné velmi dobré. I nadale je vSak
co zlepSovat, aby se urychlilo nastartovani spontannich
procesti a zavadéni nezbytného podilu chybgjicich dfe-
vin z pfirozené druhové skladby. Vyznamné omezit je pro-
to nutné predev§im neimémé vysoké Skody sparkatou
zvéfi jako limitujici faktor uspésnosti a efektivnosti zava-
déni meliora¢nich a zpeviiujicich dfevin. V zavéru lze kon-
statovat, Ze pokud se bude v nastoleném trendu manage-
mentu v NPR Jizerskohorské budiny zdarn& pokradovat
po dobu 30-50 let, tak bude dosaZeno plné autoregulace
téchto lesnich ekosystémi pravdépodobné béhem jedné
aZ tfi generaci lesa, a to diferencované podle stanovist-
nich a porostnich podminek prostfedi.

Contact Address:

RNDr. Stanislav Vacek, CSc., Vyzkumny ustav lesniho hospodafstvi a myslivosti, Vyzkumna stanice, Na Olivé 550,

517 73 Opoéno, Ceska republika
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VYSKYT, BIONOMIE A SKODLIVOST MANDELINKY
OLSOVE (LINAEIDEA AENEA L.)

INCIDENCE, BIONOMICS AND HARMFULNESS OF THE ALDER
CHRYSOMELID BEETLE (LINAEIDEA AENEA L.)

J. Urban

Mendelova zemédélska a lesnicka univerzita, Lesnickad a drevarska fakulta, Lesnicka 37,
613 00 Brno

ABSTRACT: Excessively warm and dry weather caused mass outbreak of the alder chrysomelid beetle (Linaeidea aenea L.)
at some localities in Moravia in the mid-nineties. Its development was systematically studied in 1995-1998, in 5-20 years old
alder stand in the forest district Polni¢ka in Zd'4r district (height of 650 m above sea level), in riparian stands along the Svitava
river near Bflovice on Svitava in Brno district (height about 230 m a.s.l.) and in a laboratory. The beetles leave their wintering
places in late April at Bilovice, in the second week of May at Polni¢ka, and their feeding on alder leaves from their margins is
intensive. Sex index is 0.5 in the period of mass outbreak culmination, 0.9 in the latency period. Fertilized females lay eggs to
abaxial sides of leaves, in groups with average number of 28 eggs (25 eggs in a laboratory). Five to seven groups of eggs are
laid in total. Natality is 150-200 eggs (175 eggs on average). One part of beetles die during their 2-2.5 month presence on
trees (75% in a laboratory), the other part enters summer diapause and is wintering for the second time. The beetles in a labo-
ratory after 2.5-month summer diapause continued their feeding in late August and in September, then they went to wintering
places. Embryonic development lasts about 10 days (7 days in a laboratory). Larval development lasts for 3-4 weeks (12-15
days in a laboratory) on the abaxial side of leaves that are first skeletonized and then perforated. The larvae assume their pupal
stage at the place of feeding, and this stage lasts for 5-8 days (3 days and 18 hours in a laboratory). This years beetles appear
since mid-June (since the beginning of July or mid-June at medium altitudes) and carry out maturation feeding on trees until
August (until September or the beginning of October at medium altitudes). The feeding of this years beetles in a laboratory
also has two stages. The alder chrysomelid beetle is an oligophage on alders and its development is univoltine. Beetles have
the highest consumption of food after wintering (females 45 cm?and males 31 cm?of Alnus glutinosa leaves). Lower consump-
tion (25 cm?) was determined in young beetles, and the lowest (10.5 cm?) in larvae. First instar larvae destroy on average
58 mm?, second instar larvae 197 mm?and third instar larvae 802 mm? of leaf area.

alder chrysomelid beetle (Linaeidea aenea L.); development; harmfulness

ABSTRAKT: V souvislosti s nadmérné teplym a suchym po&asim se v poloviné devadesétych let na fad¢ lokalit na Mora-
vé pfemnozila mandelinka olSovéa (Linaeidea aenea L.). V letech 1995-1998 byl jeji vyvoj systematicky sledovén v 5-
20leté ol$ing na polesi Polnitka na Zd'arsku (nadmotska vyika 650 m), v btehovych porostech kolem feky Svitavy pobliz
Bilovic nad Svitavou na Brnénsku (nadmofskd vyska kolem 230 m) a v laboratofi. V Bilovicich n. Sv. brouci opoustéji
zimovisté obvykle koncem dubna, v Polni¢ce ve druhém tydnu v kvétnu a intenzivné oziraji listy ol3i od okraji. Sexualni
index je v dobé kulminace gradace 0,5, v dobé latence 0,9. Oplodnéné samicky kladou vaji¢ka na abaxidlni stranu listi,
a to ve skupinach o primérném podtu 28 (v laboratofi 25) kusli. Celkem vykladou 5-7 skupin vaji¢ek. Natalita je 150 aZ
200 (pramé&rné 175) vaji¢ek. B&¢hem 2-2,5mési¢niho vyskytu na dievinach &ast (v laboratofi 75 %) brouki hyne, &ast jich
upadé do letni diapauzy a zimuje podruhé. V laboratofi brouci po 2,5mé&si¢ni letni diapauze pokradovali koncem srpna
a v zé&fi v Ziru a teprve potom odchdzeli do zimovi$t'. Embryonalni vyvoj trva kolem deseti (v laboratofi sedm) dni. Larvy
se vyvijeji 3—4 tydny (v laboratofi 12-15 dnil) na abaxiélni strané listli, které zpo&atku skeletuji, pozd&ji déruji. Kukli se
v misté& Ziru a kukla trvd 5-8 dnl (v laboratofi tfi dny a 18 hodin). Od poloviny &ervna (ve stfednich polohdch od zagatku,
pfipadné od poloviny ¢ervence) se objevuji letodni brouci, ktefi aZ do srpna (ve stfednich polohach do zafi nebo zacatku
fijna) setrvavaji na dfevinach pfi GZivném Ziru. Také Zir leto$nich brouki je v laboratofi dvoufazovy. Mandelinka Zije oli-
gofégné na ol3ich a jeji vyvoj je univoltinni, Nejvétsi spotfebu potravy maji brouci po pfezimovani (samicky 45 a samecci
31 cm? listd Alnus glutinosa). Mensi (25 cm?) je spotfeba u mladych (letodnich) broukid a nejmensi (10,5 cm?) u larev.
Larvy 1. instaru zni¢i primé&rné 58 mm?, larvy 2. instaru 197 mm?a larvy 3. instaru 802 mm? listové plochy.

mandelinka olSova (Linaeidea aenea L.); vyvoj; Skodlivost
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UvoD

V souvislosti s nadmérné teplym a suchym pod&asim
v prvni poloviné devadesatych let doslo na izemi CR
k neobycejné vyrazné aktivizaci fady dendrofilnich dru-
hi hmyzu. Nékolikaleté hluboké zmény v pribéhu
pocasi a zna¢né primarni fyziologické oslabeni dfevin
suchem se nepochybn& promitly v rozsihlych
premnozenich ¢etnych doméacich druhtt hmyzu i v rych-
lém §ifeni nékterych cizich xerotermnich druht
z teplejSich oblasti smérem na sever.

Anomélnimu podasi je mj. pfipisovan hlavni podil
také na vzniku pfemnozeni nékterych pfislusniki z Cele-
di mandelinkovitych (Chrysomelidae). Extrémni pribéh
podasi byl zfejmé nejvazné&jsi pfi¢inou mimofadn&
rozsahlého pfemnoZeni salicikolni mandelinky dvace-
titené (Chrysomela vigintipunctata Scop.), ktera ma
centrum vyskytu v jizni Evropé a v CR se dosud vysky-
tovala jen nehojné. K nebyvale intenzivnimu
a rozsahlému pfemnoZeni do$lo u evropského druhu
mandelinky Gonioctena quinquepunctata F. na jefabu
pta¢im. Kromé téchto unikatnich gradaci byl na mnoha
lokalitach zaznamenan viceméné spontdnni nardst
Skodlivosti nékterych nasSich béznych zastupci man-
delinkovitych. Napadna pfemnozeni doprovazena stied-
nim stupném Zziru az holozirem byla zji§t€éna u man-
delinky okrouhlé — Plagiodera versicolora Laich., man-
delinky Uzké — Phratora vitellinae L., bazlivce vrbo-
vého — Lochmaea capreae L. (na vrbach), bazlivce &ar-
kovaného — Galerucella lineola F. (na vrbach a olsich),
bazlivce olSového — Agelastica alni L. a mandelinky
olSové Linaeidea aenea L. (na olSich).

Gradace mandelinkovitych se staly vhodnou
prilezitosti ke studiu jejich vyskytu, bionomie a $kodli-
vosti. Cetné nové poznatky byly v tomto sméru ziskany
i u nadi hojné, aviak piesto doposud malo zndmé man-
delinky olSové (L. aenea). Podle vlastnich zji§téni tato
mandelinka patfi na izemi Moravy spolu s bazlivcem
olovym (4. alni), bazlivcem ¢arkovanym (G. lineola),
bazlivcem hrusfiovym (Luperus flavipes L.), listohlo-
dem skvrnitym (Phyllobius calcaratus F.) a listopasem
smrkovym (Polydrusus impar Gozis) k dominantnim
fylofagiim na ol8ich (Alnus spp.). V pomérné chudém
druhovém spektru makrofdgniho hmyzu Ziviciho se listy
ol3i je mandelinka ol3ova obvykle druhym nejhojnéji
zastoupenym druhem hned po bézlivei olSovém,
pii¢emz oba druhy se vyskytuji vétSinou spole¢né na
tychz lokalitach a dievinéach.

Vyrazny vzestup abundance mandelinky ol3ové byl
v prvni poloving devadesatych let zji§tén na fadé lokalit
na jizni, stfedni a severni Moravé. Pfemnozila se napf.
v biehovych porostech feky Svitavy a Svratky na Brnén-
sku (v nadmofiské vySce kolem 230 m), v biehovych
a doprovodnych porostech Cerného potoka pobliZ obce
Drzkova na Zlinsku (v nadmoiské vySce kolem 390 m),
v biehovych porostech potoka Bystfice na Vsetinsku
(v nadmofské vysce kolem 340 m) a v olinach kolem
rybniki, vodoteéi a na jinych mistech vétSinou ovliv-
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nénych vysokou hladinou spodni vody na Zd'arsku
(v nadmoiské vysce kolem 650 m). Hostitelskou dfevi-
nou mandelinky napf. na Brnénsku byla ol$e lepkava
(4. glutinosa), na ostatnich uvedenych lokalitach pak
ol$e lepkava i olSe Seda (4. incana).

V dfivéjsi entomologické a ochranafské literatufe je
mandelinka olSova (Linaeidea aenea L.) uvadéna pod
rodovymi nazvy Lina L. Redtenbacher, 1849 (Cal-
wer, 1876; Henschel, 1895; Klapalek, 1903,
aj.), Melasoma Stephens, 1843 (Reitter, 1912;
Kuhnt, 1913; Schaufuss, 1916; Niisslin,
Rhumbler, 1922; Escherich, 1923; Bfezina,
1927;Fleischer, 1927-1930;Hellén etal., 1939;
Pernersdorfer,1941;Javorek, 1947; Arnol-
di et al, 1955; Medvedev, Sapiro, 1965;
Mohr, 1966; Maisner, 1974, aj.) nebo Chrysomela
Linnaeus, 1758 (Henschel,1876;Balcells, 1955;
Balevski, 1978; Jeker, 1983, aj.). V fadé praci
(napf. Reitter, 1912; Schaufuss, 1916; Fleis-
cher, 1927-1930; Mohr, 1966, aj.) je rod Linaeidea
Motschulsky, 1860 povaZovéan za pouhy podrod rodu
Melasoma Steph. Av8ak napf. jiZ Roubal (1937-
1941) a skoro vSichni novéjsi autofi (napi. Kopf et
al,, 1997; Lin, Li, 1992;Strejc¢ek, 1993;Lee,
Lee, 1996; Gharadjedaghi, 1997, aj.) fadi do-
ty¢ny druh mandelinky do samostatného rodu Linaeidea
Motschulsky, 1860.

Nynéjsi platny Cesky nadzev mandelinky — mandelin-
kaolSova (Kratochvil etal., 1954) je vcelku velmi
pfiléhavy. Nepfili§ vhodna star$i Seskd pojmenovéni
této mandelinky (lenka kovoleskla — Klapéalek,
1903, lenka leskla — Salac¢, 1924; Bfezina, 1927,
aj.) byla odvozena od dnes jiZ neplatného védeckého
oznaceni rodu (Lina) a piivodniho védeckého oznaceni
druhu (aeneus = kovovy, médény, bronzovy). Podle olse
(Alnus spp.) jako hlavni hostitelské dieviny a kovové
lesklého, zeleného, bronzového a barevné dost promén-
livého zbarveni je mandelinka v néméiné uvadéna asi
pod 13 riznymi ndzvy (napf. erzfarbener Erlenblatt-
kéfer, matallfarbiger Blattkafer, griiner Erlenblattkéfer,
verdnderlicher Baum-Blattkifer aj.). Podle stejnych
kritérii je mandelinka oznagovéna napf. v rusting (olcho-
vyj zolotoj listojed, olchovyj listojed, olchovyj zeleny;j
listojed), mad’ar§ting (nagy égerlevelész), polsting (ryn-
nica olszowa) aj.

Mandelinka olSova je Siroce rozsifeny druh, obyva-
jici Evropu véetné evropské casti byvalého SSSR
(kromé jihu stepni zony), dale pak Sibit, Koreu, Japon-
sko a velkou ¢ast Ciny (Roubal, 1937-1941; Ar-
noldi etal, 1955; Lin, Li, 1992; Lee, Lee,
1996, aj.). O jejim obecném vyskytu v Evropé
a na Sibifi se zmifluje napf. Schaufuss (1916)
a v Evropé napt. Mohr (1966)aMaisner (1974).
Naproti tomu Calwer (1876) rozsifeni mandelinky
nespravné omezuje jen na severni a stfedni Evropu. Ve
skuteénosti v8ak areal rozsifeni této mandelinky
v Evropé saha od Spanélska, Itilie, byvalé Jugoslavie
a Bulharska pfes celou stiedni Evropu az hluboko do
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Skandinavie. Casto velmi hojné se vyskytuje nejen
v jizni a zv1asté stiedni Evropé, ale jeji hojna nalezisté
jsouznama z Dénska, jizniho a stfedniho Norska, Svéd-
ska, Finska véetné Karélie a Laponska (Hellén etal.,
1939; Lekander, 1954, aj.). Také vertikélni rozsiteni
mandelinky olSové od nizin pfes pahorkatiny az do
horskych oblasti (Roubal, 1937-1941, Maisner,
1974, aj.) doklada jeji vysokou toleranci k abiotickym
faktorim prostiedi.

Hlavnimi hostitelskymi dfevinami mandelinky olSové
jsou riizné druhy ol$i (4lnus spp.). V niZ8ich polohach
Evropy ji nejéastéji zastihneme na ol3i lepkavé (4. glu-
tinosa [L.] Gaertn.), ve vy$§ich podhorskych a horskych
polohéach hlavné na olSi $edé (4. incana [L.]) Moench)
a v asijské Gasti jejiho aredlu rozsifeni hlavné na olsi
drsné (4. hirsuta [Spach] Rupr.), resp. na jeji varieté
A. hirsuta var. sibirica. Podle Maisnera (1974) se
vyjimeéné objevuje i na bfize a idajné i na vrbé bilé
(Salix alba L.), lisce, hlohu a vinné révé. Roubal
(1937-1941) ji na Slovensku jednou nalezl dokonce na
trnce Prunus spinosa L. Z ol8i, bfiz a vrb v8ak man-
delinku uvadi napf. jiz Calwer (1876). Olsi a bfizu
(tj. dfeviny nalezejici do téze Celedé btizovitych — Betu-
laceae) povazuje za hogtitelské dieviny mandelinky
olové napf. Salac¢ (1924)aArnoldi etal. (1955)
a pouze z biiz ji zfejmé& nedopatfenim uvadi Brauns
(1991).

O vyskytu, vyvoji a $kodlivosti mandelinky olSové je
dosud jen mélo podrobné&jsich informaci. O jeji biologii
a masovém pfemnoZeni pfina$eji cenné udaje Keller
(1917)a Jeker (1983).Biologii mandelinky a vlivem
teploty na jeji Zivotni cyklus se ve Spanélsku zabyval
Balcells (1955). Vyvoj véetné morfologie viech
vyvojovych stadii této mandelinky v«Cin& popsali Lin,
Li (1992). Dil¢i otazky vyskytu a biologie v posled-
nich desetiletich studovali napf. v Némecku Gharad-
jedaghi (1997), ve Svycarsku Kopf et al. (1997)
avPolskuSzujecki (1966). Insekticidni vliv herbi-
cidu 2,4 D na n&které listoZzravé druhy hmyzu véetné
mandelinky olSové vySetfovala v Rusku Nakrochi-
na (1978). Nékteré zakladni informace o vyskytu,
bionomii a $kodlivosti dotyéného druhu miZzeme nalézt
mj. i v riznych entomologickych a ochranafskych kom-
pendiich (napf.Reitter,1912; Niisslin, Rhum-
bler,1922;Escherich,1923;Pernersdorfer,
1941; Arnoldi et al, 1955; Medvedev, Sa-
piro, 1965; Mohr, 1966; Maisner, 1974;
Schnaider, 1991, aj.). V né&kterych &eskych a cizo-
jazyénych publikacich tohoto charakteru (napf. Eck-
stein, 1897;Burkert,1927;Lederer, 1928-1932;
Vasiljev etal, 1975;Forst etal., 1984; Stoli-
na et al., 1985, aj.) v8ak mandelinka ol$ova neni (na
rozdil od hospodéisky vyznamnéj$iho bazlivce olSo-
vého — Agelastica alni) viibec uvedena.

Na uzemi byvalého Ceskoslovenska (stejn& jako ve
vétsiné ostatnich zemi Evropy) je mandelinka ol$ova
povazovana za zcela obycejny a vSude hojny az velmi
hojny druh (Fleischer, 1927-1930; Roubal,
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1937-1941), ktery je uvadén ve vétsiné lesnicko-ento-
mologickych a ochranafskych praci mezi $kidci olsi
(napi. Salac¢, 1924; Bfezina, 1927; Pfeffer et
al., 1954, 1961, aj.). Hromadny Zir této mandelinky
spojeny s holoZirem na vétSich plochach v8ak dosud
u nas nebyl zfejmé zaznamenan.

Prilezitostnd masova pfemnoZeni mandelinky ol§ové,
znamé z literatury, i nyné&j§i pozorovéani z izemi CR
dokladaji opravnénost jejiho zafazeni mezi vyznamnymi
hmyzimi $ktdci olsi na pfevazné asti arealu rozsifeni
v Evropé i v Asii. Pietrvavajici nedostatky ve znalostech
vyskytu, bionomie a $kodlivosti mandelinky motivova-
ly autora ke studiu, jehoz vysledkem je tato prace.

VYSETROVANE LOKALITY A METODY

Vétsina Setfeni byla vykonana v pfirozené vzniklé
pétileté az 20leté oliné rostouci v supralitoralnim
pasmu na pravé strané rybnika nachézejiciho se bez-
prostiedné pod Velkym Déikem na polesi Polnicka
(Sprava lesniho hospodafstvi Dr. R. Kinského ve Zd'aru
nad Sazavou). Dil¢i terénni pozorovani byla provadéna
také v pétiletych az desetiletych ndletovych olSinach
a na uméle zaloZenych ol§ich mytniho véku v okoli ryb-
nika, ktery se nachézi necelé 2 km severozapadné od
obce Polni¢ka. Na obou lokalitach byla kromé pfevlada-
jici olSe lepkavé (4. glutinosa) zastoupena také olse Seda
(A. incana). Polesi se nachédzi v Chranéné krajinné
oblasti Zd'arské vrchy v nadmotské vyice kolem
650 m. Primérna ro&ni teplota tam ¢&ini kolem 5,8 °C,
primémé roéni srazky kolem 740 mm a vegetaéni doba
kolem 135 dnti.

Systematické venkovni kontroly byly na hlavni zkou-
mané lokalité¢ konany b&éhem kvétna az fijna 1995 az
1998, a to ve viceméné pravidelnych tydennich interva-
lech (v roce 1995) nebo ve dvoutydennich intervalech
(v letech 1996-1998). Pti jednotlivych exkurzich byl
sledovan vyskyt a Zivotni projevy dospélcti a preima-
ginalnich vyvojovych stadii mandelinky olSové i ostat-
nich vyznamnych hmyzich fylofagnich S$kidca
(pfedevsim bazlivce ol§ového — Agelastica alni, béaz-
livece ¢arkovaného — Galerucella lineola a listohloda
skvrnitého — Phyllobius calcaratus). Relativni pocetni
zastoupeni mandelinky véetné doprovodnych druhi
bylo zji$tovano metodou smyki. Ve stejnou denni dobu
(mezi 10-12 hodinou) a na stejnych mistech bylo v ko-
runéch kefovitych a stromovitych ol3i vykonéno vzdy
100 jednostrannych smyknuti.

Hmyz uloveny prostym sbérem a smykanim byl v la-
boratofi umistovan do sklenénych Drygalského misek
o priméru 20 cm a vySce 10 cm s Cerstvé ufezanymi
olisténymi vyhonky hostitelskych druhti dfevin. Spodni
konce vyhonki byly vkladany do malych nadobek
s vodou a utésiiovany papirovou vatou nebo obalovany
malymi navlhéenymi kousky papirové vaty. Pfi tomto
usporadani chovii zlistavaly vyhonky dlouho (nejméné
tyden) svézi. Mirné zavadlé nebo silné poskozené vy-

J. FOR. SCI., 46, 2000 (10): 468-484



honky byly vyméfiovany za &erstvé ve dvoudennich
a podle potfeby i delsich (maximalné viak tydennich)
intervalech.

V laboratornich podminkach byla u dospélcti ulo-
venych v pfirodé planimetricky zjistovana poskozena
plocha listii a po¢et vykladenych vajic¢ek. U uhynulych
jedincti byla méfena délka t&la a pitvou stanovovino
pohlavi a u samicek také podet nevykladenych vajicek
v ovariich. V €etnych sériich soub&znych a naslednych
chovil byla zvl43tni pozornost vénovana hmyzim parazi-
toidim. U vajicek mandelinek vykladenych v labora-
tofi byla opakované zjisfovana doba embryonalniho
vyvoje a u larev doba vyvoje jednotlivych vyvojovych
stupiiti a velikost jimi poskozené listové plochy. Vyvo-
jové stupné larev byly urCovany na zakladé mikromet-
rického méfeni Sifky hlavové schranky. U mladych
(leto$nich) broukt vychovanych v laboratofi i u broukd
ziskanych z pfirody byl sledovan pribéh uzivného Ziru
a po jeho skonéeni byli brouci umistovani do ven-
kovnich podminek. Po prodélani zimni diapauzy byli
brouci opét prevadéni do laboratorniho prosttedi, kde
byla zjiStovéna spotfeba potravy a pribéh kladeni va-
jicek. V oddélenych chovech saméich a samicich
dospélcil byla zkouména velikost jimi poskozené listové
plochy pfed odchodem do zimovist' a po pfezimovani.
V orienta¢nich laboratornich chovech brouki a larev
riznych vyvojovych stupiiti byla ovéfovana moZnost
jejich vyvoje na nékterych jinych udajnych hostitel-
skych dfevinaoh nez olSich.

Priibéh vyvoje mandelinky olSové byl sledovén také
ve smiSenych brehovych porostech kolem feky Svitavy
pobliz obce Bilovice nad Svitavou (okres Brno-ven-
kov) a v biehovych a doprovodnych porostech kolem
Cerného potoka pobliZz obce Drkova (okres Zlin).
Bliz$i udaje o zkoumanych lokalitach pfind$i Urban
(1997, 1999).

VYSLEDKY A DISKUSE
HOSTITELSKE DREVINY

Mandelinka olSové (L. aenea) (obr. 1) byla v §irsi
zkoumané oblasti Moravy nalézédna pouze na olSich
a nikdy ne na b¥izéch &i jakychkoliv jinych dfevinach.
V niZ8ich polohach (napt. v Bilovicich n. Sv.) se vysky-
tovala na ol8i lepkavé (4. glutinosa), ve stfednich polo-
hach (napt. v Polni&ce a kolem Cerného potoka) na olsi
lepkavé a ol$i Sedé (4. incana). Zatimco v Polniéce byly
oba druhy ol8i mandelinkou po$kozovény zhruba stejné
intenzivng, kolem Cerného potoka byla silngji posko-
zovana ol3e $eda.

V laboratornich chovech brouci mandelinky minimal-
né poskozovali bfizu a zcela odmitali konzumovat vrbu
bilou (Salix alba L.), vrbu kiehkou (S. fragilis L.), vrbu
S. % rubens Schr. a vrbu trojmuznou (S. triandra L.).
Lonské samicky, které na jafe prodélaly ¢astecny Zir na
ol$ich, po pfevedeni na listy vrb hladovély a brzy hynu-
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1. Mandelinka ol3ova (Linaeidea aenea L.) na listu ol3e lepkavé (Alnus
glutinosa). Bilovice n. Sv., 15. kvétna 1998 — The alder chrysomelid
beetle (Linaeidea aenea L.) on a leaf of black alder (4. glutinosa) at
Bilovice on Sv., 15th May 1998

ly. Vykladly pfitom jen velmi maly pocet vajicek, a to
piedevsim na sklenéné stény chovnych nadob, ojedinéle
na listy vrb. RovnéZ larvy 1. a 2. instaru na testovanych
vrbach brzy hynuly. Larvy 3. instaru velmi neochotn&
konzumovaly pouze S. fragilis, minimalng S. X rubens
a jen necela tfetina z nich na S. fragilis dospivala do
stadia kukly. Kukly vSak dosahovaly podstatné mensi
velikosti nez na ol$ich a jejich mortalita byla mimofad-
né vysoka. Také zir larev na S. fragilis byl oproti Ziru na
ol$ich zcela odli$ny, nebot’ larvy listy nikdy nedérova-
ly, ale poskozovaly tzv. $krabavym Zirem.

Vysledky venkovniho pozorovéni a orientaéniho la-
boratorniho Setfeni zpochybiiuji mozZnost vyvoje
domacich populaci mandelinky olSové na bfize a zcela
vyluéuji moZnost vyvoje mandelinky na testovanych
vrbach. Ve shodé s nazorem Henschela (1876),
Kuhnta (1913), Eschericha (1923), Flei-
schera (1927-1930), Pernersdorfera (1941),
Zivojinovig¢e (1948), Guseva, Rimského-
- Korsakova (1953), Pfeffera et al. (1954,
1961), Medvedeva, Sapira (1965), Schnai-
dera (1991) a vétSiny jinych autorl je proto mozno
mandelinku ol$ovou povaZovat v podstaté za oligofagni
druh Zijici na ol3ich.

LONSTI BROUCI, JEJICH ZiR A ROZMNOZOVAN{

Mandelinka ol$ova zimuje ve stadiu dospélci, tj. stej-
né jako vSechny ostatni lesnicky vyznamné druhy man-
delinkovitych (s vyjimkou druhu Pyrrhalta viburni
Payk.). K zimovani nejvice vyhleddva na zemi opadlé
listi, suchou povrchovou vrstvu hrabanky, mech,
Stérbiny kilry dfevin, nahnilych pafezii apod. Tato jeji
zimovi$té se Casto nachazeji daleko (podle Mais-
nera, 1974, az 700 m) od hostitelskych dfevin. Na jaie
v dobé raseni listd ol$i brouci sva zimovisté opoustéji
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2. Zakladni schéma vyvoje mandelinky olSové (L. aenea L.) na olsi lepkavé (4. glutinosa) v Bilovicich n. Sv. (okres Bmo-venkov), v Polniéce
(okres Zd'ar n. S.) v roce 1996 a v laboratofi. K¥izkem je oznadeno datum vykladeni vajidek — Diagram of the alder chrysomelid beetle (L. aenea L.)
development on black alder (4. glutinosa) at Bilovice on Sv. (Bmo-venkov district), at Polni¢ka (Zd'r on S. district) in 1996 and at a laboratory. The

date of oviposition is designated by dagger

a nalétdvaji na hostitelské dfeviny. O obdobi néastupu
opousténi zimnich ukrytld je v literatufe velmi maélo
presnéjsich udajt. Podle ptevladajiciho nazoru k nému
ve stfednich polohach stfedni Evropy dochazi obvykle
koncem dubna a zac¢dtkem kvétna (napi. v Némecku od
2.kvétna—Pernersdorfer, 1941).

Podle vlastnich poznatkl se prvni brouci objevuji
v niz§ich polohach Moravy nejdfive od 20. dubna, ve
stfednich polohéch od 5. kvétna a ve vysSich polohach
az od konce kvétna ¢&i zacatku ¢ervna. Napf. v Bilovi-
cich n. Sv. byli prvni brouci na dfevinach nalézani ob-
vykle koncem dubna a v Polni¢ce ve druhém tydnu
v kvétnu (obr. 2, tab. I). V dobé& kulminace pfemnozeni
je pomér pohlavi dospélcti bud’ vyrovnany, nebo pocet-
né mirné pfevladaji samedci. V dobé latence (tj. za tzv.
normdlniho stavu populace) poetn& zna¢né pievladaji

Xfah/ sxtah A

L. Frekvence vyskytu

pélct mandelinky olSové (L.

samicky (tab. I). VétSina brouki ulovenych v Bilovicich
n. Sv., v Polni¢ce a na jinych lokalitdch nélezela nomi-
notypické (tj. kovové zelené) aberaci. Kovové modra
aberace haemorrhoidalis L. se vyskytovala méné ¢asto
a jen ziidka byla nalézéna zlaté méd'ové Cervena abe-
race vitellinae Scop. Sameéci dosahovali délky 5,75 az
7,25 (primérné 6,47) mm a samicky 6,25-8,25
(primémeé 7,30) mm (obr. 3). Tyto poznatky se dost lisi
od zfejmé vagnich literarnich udaji, podle nichz je man-
delinka (bez ohledu na pohlavi) dlouha 6,5-8,5 mm
(Reitter,1912;Schaufuss,1916;Medvedev,
Sapiro, 1965; Mohr, 1966; Maisner, 1974, aj.)
nebo 6-9 mm (Escherich, 1923).

Loiisti brouci po dosazeni hostitelskych dievin ihned
pristupuji k Zivnému Ziru, pfi némz nepravidelné od
okrajii oZiraji (a fid¢eji déruji) erstvé vyradené listy

aenea) ve smycich konanych na ol3i lepkavé (4. glutinosa) a olsi Sedé

(A. incana) zhruba ve dvoutydennich intervalech v Polni¢ce (u Zd'aru nad Sazavou). V jednotlivych kontrolach bylo provedeno vzdy 100 jedno-

strannych smyknuti v dob& mezi 10-12 hodinou — Frequency of occurren

ce of male/female imagoes of the alder chrysomelid beetle (L. aenea) in

sweepings on black alder (4. glutinosa) and on speckled alder (4. incana) carried out in about fortnight intervals at Polni¢ka (near Zd'4r on Sazava).
A hundred one-sided sweepings were carried out in the controls between 10-12 hours

Obdobi kontroly' 1995 1996 1997 1998 Celkem®
1. polovina kvétna® ? 0/1 316 0/1 3/8
2. polovina kvétna* ? 18/14 4/8 0/1 22/23
1. polovina &ervna® 19/20 4/9 4/4 01 27/34
2. polovina &ervna® 18/16 5/8 39 171 27/34
1. polovina &ervence’ 12/11 4/3 12 0/0 17/16
2. polovina ervence® 8/9 2/3 12 0/1 11715
1. polovina srpna’ 13/13 2/1 1/0 0/1 16/15
2. polovina srpna'® 6/6 33 /1 0/1 10/11
1. polovina zti'" 3 0/4 072 0/0 3/8
2. polovina z4fi'? 0/1 12 0/0 0/0 13

1. polovina fijna" 0/0 1/1 0/0 0/0 1/1
Celkem same&ci/samicky™ 79178 40/49 18/34 177 138/168
Celkem’ 157 89 52 8 306
Pomér pohlavi'® B | ET 1) 1: 1,9 131, -

Icontrol period, *otal, *1st half of May, *2nd half of May, *1st half of June,

2nd half of June, "1st half of July, *2nd half of July, °1st half of August,

192nd half of August, ''1st half of September, '*2nd half of September, "*Ist half of October, '“males/females in total, '*mating ratio
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3. Délka téla saméich a samicich dospélcii mandelinky olSové (L. aenea
L.) v mm. Bylo zméfeno 105 sameékii a 144 samicek. Primémé délka
téla samecki byla 6,47 (samicek 7,30) mm — Body length of male and
female imagoes of the alder chrysomelid beetle (L. aenea L.) in mm.
A total of 105 males and 144 females were measured. Average body
length of males was 6.47 mm (7.30 mm in females)

(v laboratofi po $esti) dnech intenzivniho pfijmu potra-
vy zacinaji klast prvni vaji¢ka. Podle Roubala
(1937-1941) sami¢ky udajné nékdy kopuluji se
samecky bézlivce olsového (4. alni).

V pfirodé€ jsou vajicka kladena vyluéné na abaxialni
stranu listové Cepele mezi vystouplé boéni zilky
(obr. 5) nebo pobliz hlavni listové Zilky (obr. 4 a 6). Ve
vlastnich laboratornich chovech sami¢ky vykladly
primérné 69,7 % vajiek na abaxidlni stranu listd,
22,3 % vajitek na adaxialni stranu listt a 8,0 % vajigek
na sklenéné st€ny chovnych nadob (tab. II). Vajitka jsou
podélné ovélna, leskla a bledoZluté zbarvena s jemnym,
hladkym a pruznym chorionem. Jejich délka je 1,46—
1,68 (primérné 1,55) mm a $ifka 0,57-0,64 (primérmng
0,61) mm. Umistovéna jsou do vicemén& semknutych
skupin bez vétSich volnych meziprostorii a podélnou
osou byvaji vétdinou orientovéna Sikmo k podlozce.
V jedné skupiné byva 15-36 (primérné 28) vajicek.

6. Skupina vaji¢ek mandelinky olSové

4. List ol3e lepkavé (4. glutinosa) poskozeny
lofiskym broukem a skupina vaji¢ek man-
delinky olSové (L. aenea L.). Laboratorni
chov, 12. kvétna 1995 — A leaf of black al-
der (4. glutinosa) damaged by the last years
beetle and a group of eggs of the alder chry-
somelid beetle (L. aenea L.). Laboratory
breeding, 12th May 1995

5. Skupina vaji¢ek mandelinky olSové
(L. aenea L.) na abaxidlni strané (mezi
bo¢nimi Zilkami) listu ol3e lepkavé (4. glu-
tinosa). Bilovice n. Sv., 15. kvétna 1998 —
A group of eggs of the alder chrysomelid
beetle (L. aenea L.) on the abaxial side
(between the lateral veins) of a leaf of black
alder (4. glutinosa). Bilovice on Sv., 15th

(L. aenea L.) na abaxialni strané& (pfi hlavni
Zilce) listu ol3e lepkavé (4. glutinosa). Bilo-
vice n. Sv., 15. kvétna 1998 — A group of
eggs of the alder chrysomelid beetle (L. ae-
nea L.) on the abaxial side (along the main
vein) of a leaf of black alder (4. glutinosa).
Bilovice on Sv., 15th May 1998

May 1998

olsi. Listy poskozuji zpravidla z adaxidlni strany, a to
véetné bocnich zilek a apikalnich &asti hlavni zilky
(obr. 4). Trusinky broukl jsou zelenohnédé aZ hng-
docerné, podlouhlé a na obou koncich vétsinou zaoblené
o rozmérech kolem 1,7 x 0,6 mm. Béhem Ziru se brouci
na listech opakované pafi a oplodnéné samicky po osmi

V laboratofi byla vajicka kladena do ponékud méné
podetnych skupin o po¢tu 4-36 (primérné 24,8) vaji¢ek
(tab. II).

Loisti brouci se na dfevinach vyskytuji po dobu 2 az
2,5 mésict (obr. 2). Béhem ziru jim v ovariich postupné
dozravaji vajicka, jejichZ pocet zavisi mj. hlavné na

I1. Umisténi vaji¢ek mandelinky olSové (L. aenea) na listech ol3e lepkavé (4. glutinosa). Laboratorni chovy, 1996-1998 — Location of eggs of the
alder chrysomelid beetle (L. aenea) on leaves of black alder (4. glutinosa). Laboratory breedings, 1996-1998

Umnisténi vajicek! Podet vajicek? (%) P “z‘k::j;“;“yc“ P“:l‘n‘j’;ff;k ve P“"‘mémgk‘:l‘l’)ff‘;}’“jié"‘ ve
Abaxilnf strana listd® 2646 69,7 107 4-36 24,7
Adaxidln strana listd’ 845 223 33 9-34 25,6
Stény chovnych nédob® 303 8,0 13 4-32 23,3
Celkem’® 3794 100,0 153 4-36 24,8

'egg location, *egg number, *number of egg groups, ‘number of eggs per group, *average number per group, *abaxial side of leaves, ’adaxial side of

leaves, *walls of breeding vessels, ®total
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111, Primémy poéet vykladenych/nevykladenych vaji¢ek sami¢kami mandelinky ol3ové (L. aenea) ulovenymi v Polniéce (u Zd'aru nad Sézavou)
béhem kvétna aZ fijna 1996-1998. Pocty chovanych samicek jsou uvedeny v tab. I — Average number of laid/unlaid eggs by females of the alder
chrysomelid beetle (L. aenea) caught at Polnitka (near Zd'ar on S.) from May to October in 1996-1998. Numbers of reared females are shown

in Table I

Obdobf kontroly' 1996 1997 1998 Primér’
1. polovina kvétna® 138,0/0 123,8/11,2 47,0/0 116,0/8,4
2. polovina kvétna* 62,7/0,4 58,0/0 59,0/0 60,9/0,2
1. polovina &ervna® 71,9/3,0 27,00 134,0/0 63,5/1,9
2. polovina &ervna® 72,0/0 54,2/0 25,0/0 60,6/0
1. polovina Eervence’ 10,0/0 16,0/0 -I- 12,4/0
2. polovina ervence® 0/0 0/0 0/0 0/0

1. polovina srpna’ 0/0 0/0 0/0 0/0
2. polovina srpna'® 0/0 0/0 0/0 0/0

1. polovina z4fi"' 0/0 0/0 - 0/0
2. polovina z4fi"? 0/0 -- -/~ 0/0

1. polovina fijna" 0/0 ~I- -~ 0/0

For 1, 3-13 see Table I, 2average

poctu funkénich ovariol. Pfevazna Cast obdobi aktivity
dospélci je tedy vyplnéna Zirem, opakovanou kopulaci
a periodickym kladenim vaji¢ek. Samicky postupné
vykladou pét az sedm vajeénych skupin o primérném
poctu 28 vajicek ve skuping. Vykladeni jedné skupiny
vaji¢ek samicce zabere obvykle jen nékolik mélo minut.
Intervaly mezi kladenim vajigek jsou 2—14 (primérné
4,3) dni. Posledni vajicka se napf. v Polniéce vysky-
tovala jes§té koncem Cervence (obr. 2) a v laboratofi
v poloviné &ervence (tab. IIT). Cetnymi chovy dospéleii
v laboratofi bylo zji§téno, Ze plodnost sami¢ek man-
delinky olSové je 150-200 (primérné 175) vajicek,
tj. mnohem méné neZ napf. u bazlivce olSového (4. alni)
(s primérnou natalitou 800 vaji¢ek) nebo mandelinky
dvacetitecné (C. vigintipunctata) (s primérnou natali-
tou 250 vajicek).

V laboratornich podminkéch vétSina (kolem 75 %)
lofiskych broukt po skonéeni rozmnoZovani hyne
b&hem 2-12 (primé&rné 7) dnt. Ovaria uhynulych
samiGek obsahuji jen 0-8,4 (primémé 1,3) nevyklade-
nych vajicek. Pfezivajici brouci upadaji do témér
2,5mésiéni letni diapauzy, nafeZ koncem srpna a v zafi
pokracéuji v asi tfitydennim uzivném ziru a po jeho
skonceni zalézaji do zimnich tkrytd (ve vlastnich cho-
vech hlavné do mirn€ navlhéené papirové vaty). Napf.
loi§ti brouci dovezeni z Polni¢ky 25. kvétna 1996
(tj. asi deset dnti po za&4tku obdobi opousténi zimovist’)
postupné v laboratornich podminkéch hynuli az do
zadatku Cervence, kdy mortalita broukt ¢inila plnych
90 %. Prezivsich 10 % dospélcli samciho i samiciho
pohlavi poté upadalo do 2,5mési¢ni letni diapauzy. Od
poloviny zafi az do zacatku listopadu tito brouci

110

100 L 100

2 T IR R P A SR T e M R ey p L 90

80— _ 80 __
= 70 L 70 £
5 s
= 60 - 60 =
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8 50— - 50 [~]
S 40 L 40 F

30 L 30

20— L 20

10 - 10
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317 3.8 309.  31.10.  30.11.
datum

7. Pribéh uzivného Ziru (plnou &arou) a mortalita (Sarkovanou ¢arou) 29 loiiskych broukl (19 sameckid a 10 samicek) mandelinky olSové

(L. aenea L.) dovezenych z Polnicky 25. 5. 1996. Do 5. 7. 1996 uhynulo 26 (89,7 %) brouki a 3 (10,3 %) brouci (2 samecci a 1 samicka)
pokradovali v zati aZ listopadu v Ziru a po pfeneseni do venkovnich podminek se doZili jara pfistiho roku — The curve of maturation feeding (solid
line) and mortality (broken line) of 29 last years beetles (19 males and 10 females) of the alder chrysomelid beetle (L. aenea L.) brought from
Polni¢ka on 25th May 1996. 26 beetles (89.7%) died by the 5th July 1996 and 3 beetles (10.3%) (2 males and 1 female) continued feeding in
September to November, and survived until the next spring after they were transferred to the open nature
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8. Sitka hlavové schranky larev 1. aZ 3. instaru mandelinky ol3ové (L. aenea L.). Priméma Sifka hlavy larev 1. instaru je 16,5 dilku (0,59 mm),
2. instaru 24,2 dilku (0,86 mm) a 3. instaru 34,5 dilku (1,23 mm) (1 dilek = 0,0357 mm) — The width of head shield in larvae of the first to third instar
of the alder chrysomelid beetle (L. aenea L.). Average head width in larvae of the first instar is 16.5 divisions (0.59 mm), of the second instar
24.2 divisions (0.86 mm) and of the third instar 34.5 divisions (1 division = 0.0357 mm)

prodélavali druhy leto$ni UZivny Zzir (obr. 7) a po
premisténi do venkovnich podminek se dozivali jara
pristiho roku. Z loniskych broukd ulovenych v Polniéce
13. Cervna 1997 a drzenych v laboratornich podminkach
do zacétku listopadu se ve venkovnich podminkach
dozivalo pristiho jara az 29 % jedincii. Rovnéz tito brou-
ci koncem Cervna a zac¢atkem cervence 1997 ukoncova-
li svilj zir a az do 10. zafi diapauzovali ukryti v na-
vlhéené papirové vaté, nacez az do 10. fijna pokraco-
vali v 0Zivném Ziru. Z vysledki téchto Setfeni je ziej-
mé, Ze v ptirodé velka ¢ast (nejméné polovina) lofiskych
brouki po skonéeni rozmnoZovani nehyne a po dlouhé
letni diapauze (a pfipadném dal$im GzZivném Ziru) zi-
muje podruhé. O tom, zda se tito brouci podruhé ucast-
ni rozmnozovéni, nebyly zatim u¢inény Zadné poznatky.

PREIMAGINALN{ VYVOJ
Embryonilni vyvoj mandelinky olSové (L. aenea) trva

v pfirodé¢ asi deset (v laboratofi kolem sedmi) dni.
Vyvoj larev probihé pfes tfi instary (obr. 8) a v piirodé

je podstatné pomalej$i nez v laboratornich podminkach.
Zatimco v laboratofi se prvni pfedkukly a kukly obje-
vuji jiZz po 12-15 dnech od vylihnuti larev (obr. 2 a 9),
v piirodé az za 3—4 tydny (obr. 2). Ke svlékani larev
dochazi vzdy v misté Ziru (tj. na abaxialni strané listi)
a predchazi mu kratké pfipravné obdobi. Larvy
prestanou pfijimat potravu, pfichyti se teréovitou kon-
covou ¢asti zadecku k podlozce a ve ztrnulé poloze
(s mirn& zkrdcenym rohli¢kovitym tvarem téla) se
svlékaji.

Vaje¢né larvy (tj. larvy 1. instaru) brzy po vylihnuti
a kratkém (v laboratofi primérné 23hodinovém) odpo-
¢inku za¢nou pospolité vyzirat do listové Eepele (pobliz
opusténych vajeénych obal) drobné nepravidelné
jamky o velikosti od 0,2 do 1,0 (primémeé 0,5) mm. Pri
tomto tzv. Skrabavém Ziru jsou jednotlivé pozerky
rozmistény blizko sebe s malymi neporu$enymi ploska-
mi a &epel listu postihuji vétdinou aZ ke svrchni epider-
mis, ktera ziistava obvykle neposkozena. V laborator-
nim prostfedi jsou vajicka mnohdy kladena také na
adaxidlni stranu listd a vylihlé larvy pak listy oZiraji
z adaxidlni strany (obr. 10 a 11). Larvy 1. instaru maji

—_ keweews  dospélci
—_— Fmm—— 4  predkukly a kukly
[ — #p====== 3, instar
—_ k=e-=q  2.instar
— k===4  1.instar
+ + vajigka
T T T T T T T T T T
5.5. 10.5. 15.5. 20.5. 25.5. 31.5. 5.6. 10.6. 15.6. 20.6. 25.6. 30.6.
datum

9. Priibéh preimaginélniho vyvoje mandelinky olSové (L. aenea L.) ze skupiny 29 vaji¢ek vykladenych 8. 5. 1995 (plnou ¢arou) a ze skupiny
30 vajicek vykladenych 24. 5. 1998 (Carkovanou Carou) na listech ol3e lepkavé (4. glutinosa) v laboratofi. Vyvoj od vykladeni vaji¢ek az do
vylihnuti broukd trval v roce 1995 23 dnil a v roce 1998 26 dnii — Preimaginal development of the alder chrysomelid beetle (L. aenea L.) from the
groups of 29 eggs laid on 8th May 1995 (solid line) and from the groups of 30 eggs laid on 24th May 1998 (broken line) to the leaves of black alder
(A. glutinosa) at a laboratory. The development from oviposition to beetle emergence lasted 23 days in 1995 and 26 days in 1998
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10. Zir 1. instaru larev mandelinky ol3ové
(L. aenea L.) na adaxialni strané listu olse
lepkavé (4. glutinosa). Laboratorni chov,
27. kvétna 1995 — Feeding of first instar lar-
vae of the alder chrysomelid beetle (L. ae-
nea L.) on the adaxial side of a leaf of black
alder (A. glutinosa). Laboratory breeding,
27th May 1995

hlavovou schranku Sirokou 0,53-0,64 (primérné 0,59)
mm a délku téla I',7-3,3 mm. Trusinky produkované lar-
vami tohoto instaru maji ovalny tvar o rozmérech kolem
0,33 x 0,21 mm. Ve vlastnich laboratornich chovech se

11. Detail poZerku 1. instaru larev man-
delinky olSové (L. aenea L.) na adaxidlni
strané listu ol$e lepkavé (4. glutinosa). La-
boratorni chov, 27. kvétna 1995 — A detail
view of the gallery of first instar larvae of
the alder chrysomelid beetle (L. aenea L.)
on the adaxial side of a leaf of black alder
(A. glutinosa). Laboratory breeding, 27th
May 1995

dinéch.

12. Larvy 2. instaru mandelinky olSové
(L. aenea L.) pfi Ziru na adaxiélni strané lis-
tu olSe lepkavé (4. glutinosa). Laboratorni
chov, 31. kvétna 1995 — Second instar lar-
vae of the alder chrysomelid beetle (L. ae-
nea L.) feeding on the adaxial side of a leaf
of black alder (4. glutinosa). Laboratory
breeding, 31st May 1995

tyto larvy svlékaly primérné po étyfech dnech a 18 ho-

Larvy 2. instaru listy hostitelskych drevin zpravidla
jiz déruji (obr. 12 a 13) a jen zpocatku poskozuji Skra-

13. Detail poZerku 2. instaru larev man-
delinky olSové (L. aenea L.) na listu olie
lepkavé (4. glutinosa) v pohledu z adaxial-
ni strany. Laboratorni chov, 23, kvétna 1995
— A detail view of the gallery of second in-
star larvae of the alder chrysomelid beetle
(L. aenea L.) on a leaf of black alder
(A. glutinosa), view from the adaxial side.
Laboratory breeding, 23rd May 1995
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14, Larva 3. instaru mandelinky olSové
(L. aenea L.) v&etné ziru na adaxialni strané
listu ol8e lepkavé (4. glutinosa). Laboratorni
chov, 30. kvétna 1995 — A third instar larva
of the alder chrysomelid beetle (L. aenea
L.) including feeding on the adaxial side of
a leaf of black alder (4. glutinosa). Labora-
tory breeding, 30th May 1995

15. Mladsi larvy 3. instaru mandelinky ol-
Sové (L. aenea L.) véetné Ziru a trusinek na
abaxidlni strané listu olSe lepkavé (4. gluti-
nosa). Laboratorni chov, 27. kvétna 1995 —
Younger third instar larvae of the alder chry-
somelid beetle (L. aenea L.) including feed-
ing and frass on the abaxial side of a leaf of
black alder (4. glutinosa). Laboratory breed-
ing, 27th May 1995
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16. Starsi larvy 3. instaru mandelinky
ol3ové (L. aenea L.) v&etné Ziru na adaxial-
ni strané listu ol3e lepkavé (4. glutinosa).
Laboratorni chov, 27. kvétna 1995 — Older
third instar larvae of the alder chrysomelid
beetle (L. aenea L.) including feeding and

17. Predkukly mandelinky olSové (L. aenea
L.) na listu olSe lepkavé (4. glutinosa). La-
boratorni chov, 4. ¢ervna 1995 — Prepupae
of the alder chrysomelid beetle (L. aenea L.)
on a leaf of black alder (4. glutinosa). Labo-
ratory breeding, 4th June 1995

18. Pfedkukla a tfi rizné staré kukly man-
delinky olSové (L. aenea L.) na listu olse
lepkavé (4. glutinosa). Laboratorni chov,
31. kvétna 1995 — A prepupa and three pu-
pae of various age of the alder chrysomelid
beetle (L. aenea L.) on a leaf of black alder

frass on the adaxial side of a leaf of black
alder (4. glutinosa). Laboratory breeding,
27th May 1995

bavym zirem. Po listech se obvykle rozptyluji a pak
Zerou samostatné. Jejich pozerky maji nepravidelny tvar
a primérnou velikost 1,4 x 0,9 mm. Sitka hlavové
schranky larev tohoto instaru ¢ini 0,78-0,93 (primérné
0,86) mm a délka téla 3,5-6,0 mm. Trusinky jsou
pfevazné ovalné. Jejich rozméry kolisaji v Sirokém
rozmezi od 0,53 x 0,32 az do 0,82 x 0,39 (primérné
0,69 x 0,35) mm. Larvy 2. instaru se v laboratofi vyvije-
ly primérné jen tfi dny a 17 hodin, tj. podstatné kratsi
dobu nez larvy 1. instaru.

Larvy 3. instaru Ziji zcela samostatné, pficemz na jed-
nom listu se mize vyskytovat jedna az Sest larev. Larvy
tohoto instaru vyziraji do listi velké nepravidelné diry,
aniz by pfitom porusovaly boéni a hlavni listové Zilky
(obr. 14). Stejné jako larvy obou pfedchozich instarti
maji leskle ¢ernou hlavu a zpocatku pfevazné cerné
zbarveny trup (obr. 15). Starsi larvy jsou vSak shora Sedé
se Sesti podélnymi fadami ¢ernych skvrn a zespodu $e-
dobilé (obr. 16). Sitka jejich hlavové schranky je 1,11
az 1,36 (primérné 1,23) mm a celkova délka t€la 5,1 az
10,0 mm. Dorustajici a dorostlé larvy maji hibetni ¢ast
pfedohrudi ve stfedni linii zfetelné vyhloubenou. Mlad-
§i larvy 3. instaru produkuji ovalné trusinky o primérné
velikosti 0,91 x 0,44 mm. Trusinky dorustajicich larev
jsou primérné 1,58 mm dlouhé a 0,61 mm Siroké.
V laboratornich chovech larvy tohoto posledniho insta-
ru pfijimaly potravu primérné &tyfi dny a 10 hodin.

Celkovy vyvoj mandelinky ol3ové je v klimaticky
teplejSich Bilovicich n. Sv. oproti Polni¢ce zhruba o dva
tydny uspiSen (obr. 2). Vzhledem k pomémé velmi dlou-
hému obdobi kladeni vaji¢ek a nejméné 1,5mési¢nimu
obdobi vyskytu vaji¢ek se v Bilovicich n. Sv. vyskytuji
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(A. glutinosa). Laboratory breeding, 31st
May 1995

od zacatku Cervna az do zaCatku Cervence vSechny
vyvojové stupné larev. S doristajicimi larvami se tam
setkdvame v cervnu a Cervenci. V Polnicce je vyvoj
mandelinky jesté rozvlacnéjsi a dortstajici larvy se tam
vyskytuji od konce ¢ervna az do konce srpna.

Po skonéeni pfijmu potravy se dorostlé larvy v misté
Ziru pfichyti koncovou &asti zade¢ku na spodni stranu
listu (obr. 17) a po dvou az tfech dnech (v laboratornich
podminkéch po jednom dnu a 16 hodinach) trvani pred-
kukly se lihnou bilé kukly (obr. 18). Ty jsou pfipevnény
k exuvii 3. instaru pomoci zvétSenych postrannich hr-
boll posledniho zfetelné vyvinutého ¢lanku zadecku.
Exuvie pak vytvéii jakousi zkrdcenou stopku, na niz
jsou kukly zavéSeny hlavou dolti nebo Sikmo do stran
(obr. 19). Zdravé kukly na zneklidnéni reaguji hbitymi
kyvavymi pohyby nahoru a dold, které po skonéeni pod-
nétu brzy ustavaji. Témito pohyby se kukly instinktivné
brani pfed napadenim hmyzimi a jinymi predatory
a hmyzimi parazitoidy. Stadium kukly trvé v pfirodé pét
az osm dni a v laboratofi kolem tfi dnd a Sesti hodin.
Béhem této doby se kukly postupné vybarvuji, coz se
projevuje hlavné vznikem nepfili§ vyrazné tmavé kres-
by na hibeté.

LETOSNI BROUCI, JEJICH Z{R A ODCHOD
DO ZIMOVIST

Miladi brouci mandelinky ol$ové se lihnou v kterouko-
liv denni a no¢ni dobu (v laboratofi pak nejéasté&ji kolem
$esté hodiny ranni). Proces lihnuti trvd v laboratofi
kolem 15 minut. Cerstvé vylihla imaga maji mlé&né bilé
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19. Ctyfi kukly, predkukla a kuklova exuvie
mandelinky ol$ové (L. aenea L.) nalistu ol$e
lepkavé (4. glutinosa). Laboratorni chov,
11. &ervna 1995 — Four pupae, prepupa and
pupal exuviae of the alder chrysomelid bee-
tle (L. aenea L.) on a leaf of black alder
(A. glutinosa). Laboratory breeding, 11th
June 1995

20. Lihnouci se dospélec a jesté ne zcela vy-
barveny dospélec mandelinky olSové (L. ae-
nea) pobliz kuklové exuvie. Laboratorni
chov, 11. Gervna 1995 — Emerging imago and
not yet fully pigmented imago of the alder
chrysomelid beetle (L. aenea) near pupal
exuviae. Laboratory breeding, 11th June
1995

21. Cerstvé vylihly dospélec mandelinky ol-
Sové (L. aenea L.) pobliz kuklové exuvie
na listu olSe lepkavé (4. glutinosa) pos-
kozeném larvami 3. instaru. Laboratorni
chov, 4. &ervna 1995 — Freshly emerged ima-
go of the alder chrysomelid beetle (L. aenea
L.) near pupal exuviae on a leaf of black al-
der (4. glutinosa) damaged by third instar

krovky, tmavy §tit a pfevaznou &ast hlavy (obr. 20 a 21).
Tmavé zbarvené jsou jejich o¢i, Gstni Ustroji véetné
makadel a nohy. Leskle kovové zeleného nebo modrého
zbarveni brouci nabyvaji v laboratofi béhem 3-3,5 ho-
diny (obr. 22). Pfitom je velmi zajimavé, Ze brouci vy-
chovani v laboratofi jiZz od stadia vaji¢ek néleZeli (na
rozdil od broukl ziskanych v pfirodé) vétsinou (az
z 90 %) k modré aberaci.

22, Leto$ni brouci mandelinky olSové (L. aenea L.) véetné Ziru na listu
ol3e lepkavé (4. glutinosa) a trusinek. Laboratorni chov, 2. éervna 1995
— This years beetles of the alder chrysomelid beetle (L. aenea L.) in-
cluding feeding on a leaf of black alder (4. glutinosa). Laboratory breed-
ing, 2nd June 1995
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larvae. Laboratory breeding, 4th June 1995

Po jednodennim az dvoudennim (v laboratofi jiZz po
20hodinovém) odpocinku mladi (letosni) brouci pfistu-
puji k izivnému Ziru na nejmladsich (av$ak zcela vyra-
Senych) listech olsi. Jimi vyvoldvané poskozeni je co
do vzhledu totoZné s poskozenim pusobenym loniskymi
brouky a totozny je i vzhled a velikost trusinek (1,8 x
0,6 mm). Pfed odchodem do zimovist’ spolu mladi brou-
ci nikdy nekopuluji a u samicek se v roce jejich vylih-
nuti vaji¢ka v ovariich nevytvareji. V pfirodnich
podminkach Moravy se brouci mandelinky ol3ové
rozmnozuji vzdy az po pfezimovani (v laboratofi zcela
ojedinéle i pfed zimovanim). Vyvojovy cyklus man-
delinky je tedy obligatorn& univoltinni. Proto literarni
udaje Maisnera (1974) aj. o vyskytu dvou uplnych
generaci jsou prinejmensim pro stfedni a pfirozené i se-
verni Evropu nepravdépodobné.

V nizsich polohach Moravy (Bilovice n. Sv.) se letos-
ni brouci objevuji obvykle jiz od poloviny ¢ervna, ve
stiednich polohdch Moravy (Polnicka) od zagatku (pfi-
padné od poloviny) ¢ervence. Posledni leto¥ni brouky
muzeme v Bilovicich n. Sv. zastihnout na dfevinach
jesté v poloving, pfipadn& koncem srpna a v Polniéce
v poloving zafi, pfipadné v prvni poloving fijna. Mladi
brouci vylihli v laboratofi 3. ¢ervna 1995 a 12. ¢ervna
1995 intenzivné pfijimali potravu po dobu dvou tydnti
od vylihnuti a pozdéji jen minimalné. Brouci vylihli
16. ¢ervna 1997 po silném dvoutydennim Ziru rovnéz
upadali do 2,5mésicni letni diapauzy a v prvni poloviné
zafi pfistupovali k 0zivnému Ziru podruhé (obr. 23).
V piirodnich podminkdch Moravy v$ak nikdy nebylo
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23. Priib&h Ziru 14 letodnich broukd (6 sameZkil a 8 samicek) mandelinky ol3ové (L. aenea L.) vylihlych v laboratofi 3. 6. 1995, 9 broukid
(6 sametki a 3 sami&ek) vylihlych 12. 6. 1995 a 15 brouki (6 same&ki a 9 samiéek) vylihlych 16. 6. 1997. Celkem 14 brouki zkonzumovalo 285
(primé&mé 20,4) cm?, 9 brouki 227 (prim&mé 25,2) cm? a 15 brouki 447 (primé&mé 29,8) cm? listl ole lepkavé (4. glutinosa). Laboratorni chovy,
1995, 1997 — Feeding of 14 this years beetles (6 males and 8 females) of the alder chrysomelid beetle (L. aenea L.) that emerged at a laboratory on
3rd June 1995, 9 beetles (6 males and 3 females) that emerged on 12th June 1995 and 15 beetles (6 males and 9 females) that emerged on 16th June
1997. 14 beetles consumed in total 285 cm? (20.4 cm? on average), 9 beetles 227 cm?(25.2 cm?on average) and 15 beetles 447 cm? (29.8 cm? on
average) of leaves of black alder (4. glutinosa). Laboratory breedings, 1995, 1997

prokazano toto dvoji obdobi Ziru zfetelné oddélené ob-
dobim diapauzy.

SPOTREBA POTRAVY

Nejvyssi spotfebu potravy maji loiisti brouci v dob&
rozmnoZovani (obr. 24). Pfitom loii§ti sameé&ci maji
vyrazn& niz§i celkovou spotiebu potravy nez samicky.
Ve vlastnich laboratornich chovech sameéci po pfezi-
movani poskodili primémé 31 (sami€ky 45) cm? listd
olse lepkavé. V niz§ich polohidch Moravy (Bilovice

50
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40 -
35
30
25 -
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15 -
10

5 H
— o |

plocha (cm?)

n. Sv.) brouci nejintenzivnéji Zerou obvykle ve druhé
poloviné kvétna a v prvni poloviné ¢ervna, ve stfednich
polohach Moravy (Polni¢ka) obvykle aZ koncem kvét-
na a v ervnu. Do konce obdobi vyskytu lofiskych
brouki na dfevinach (v Polni¢ce do konce ¢ervence) asi
polovina (v laboratornich podminkach jen 10-29 %)
broukil nehyne, jak se piivodn& pfedpoklédalo, ale
preziva do pfistiho roku. V chovech tito brouci nejdfive
upadali do 2,5mé&siéni letni diapauzy a od poloviny zéafi
do poloviny fijna prodélavali dalsi Zir, aniZ by vSak klad-
li vaji¢ka. Po skonceni tohoto nepfili§ intenzivniho

D saméi a samiéi larvy
[] sam¢éi brouci
l samiéi brouci

1.instar 2. instar 3. instar brouci
pied po

brouci

zimovanim zimovani

vzristové stupné a vyvojova stadia

24. Prim&ma redukovana plocha listi ol3e lepkavé (4. glutinosa) poskozen jednotlivymi instary (bez ohledu na pohlavi) a dospélci (podle pohlavi)
mandelinky olSové (L. aenea L.) pfed zimovénim a po pfezimovéni. Laboratorni chovy, 1995-1998 — Average reduced leaf area of black alder
(A. glutinosa) damaged by the instars (males and females together), and imagoes (males and females separately) of the alder chrysomelid beetle
(L. aenea L.) before wintering and after wintering. Laboratory breedings, 1995-1998
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25. Priibéh Ziru 7 loiiskych brouki (4 same¢ki a 3 sami¢ek) mandelinky olSové (L. aenea L.) ulovenych v Polniéce 13, 6. 1997 (Sarkovanou &arou)
a9 lofiskych broukil (2 samecki a 7 samigek) ulovenych v Polniéce 27. 6. 1997 (plnou &arou). Laboratorni chovy — Feeding of 7 last years beetles
(4 males and 3 females) of the alder chrysomelid beetle (L. aenea L.) caught at Polni¢ka on 13th June 1997 (broken line) and 9 last years beetles
(2 males and 7 females) caught at Polni¢ka on 27th June 1997 (solid line). Laboratory breedings

doplitkového Ziru, ktery co do rozsahu tvofil kolem
29 % z jejich celkového Ziru v daném roce, se brouci
uchylovali do ukrytd v navlh&ené papirové vaté a v nich
zimovali (obr. 25).

Znaéna (kolem 25 cm?) je i z laboratornich chovii
odvozena velikost listové plochy poSkozené letosnimi
brouky pred jejich odchodem do zimovist' (obr. 24).
Rovnéz u letosnich broukt vylihlych a dle chovanych
v laboratofi byl Zir dvoufazovy (obr. 23). V prvnim ob-
dobi Ziru (v éervnu a v prvni poloviné ¢ervence) brouci
zkonzumovali 61,5-86,0 % z celkového mnozstvi po-
travy pfijatého v téZe vegetadni sezon&. Po asi
2,5mé&siéni letni diapauze &asto pFistupovali k dal$imu

ziru, ktery se nejcastéji odbyval v zéfi. Tento Zir byl jiZ
slab$i, nebot’ &inil jen 14,0-38,5 % z celkového
mnozZstvi tohoro¢ni spotieby. O tom, Ze primérna veli-
kost uZivného Ziru leto$nich dospé&lcti je oproti lofiskym
dospélciim zfetelné nizsi, svéd¢i také tab. IV, ktera
vznikla na zékladé€ rozsahlych chovii broukt systema-
ticky ziskavanych z Polni¢ky od kvétna az do fijna
1996-1998.

Daleko nejméné jsou listy ol3i po§kozovany larvami
mandelinky olSové (tab. V, obr. 24). Larvy viech tfi in-
stardl zni¢i primé&meé 1 057 mm?, z ¢ehoZ na 1. instar
pfipada 58 mm? (5,5 %), na 2. instar 197 mm? (18,6 %)
a na 3. instar 802 mm? (75,9 %).

IV. Priméma redukovand plocha listl ol3e lepkavé (4. gluti

) (v em?) posh 4 dospélci mandelinky olSové (L. aenea) ulovenymi v Polniéce

(u Zdaru nad Sézavou) b&hem kvé&tna a2 Hjna 1996-1998. Podty chovanych dospélci jsou uvedeny v tab. I — Average reduced leaf area of black
alder (4. glutinosa) (in cm?) damaged by imagoes of the alder chrysomelid beetle (L. aenea) caught at Polni¢ka (near Zd'ar on S.) from May to

October in 1996-1998. Numbers of reared females are shown in Table I

Obdobf kontroly' 1996 1997 1998 Primér
1. polovina kvétna® 38,0 36,7 63 34,0
2. polovina kvétna* 259 19,3 85 238
1. polovina &ervna® 25,5 14,6 48,0 22,6
2. polovina &ervna® 9,7 12,8 133 113
1. polovina &ervence’ 8,2 15,6 - 104
2. polovina gervence® 11,6 55 9,5 93
1. polovina srpna’ 14,5 12,3 1,5 11,5
2. polovina srpna'® 14,7 21,0 22,5 16,9
1. polovina z4ti"' 14,1 2,7 = 103
2. polovina z4f{"? 5.8 - - 5.8
1. polovina Fjna' 1S - - 1,5

For 1-13 see Table III
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V. Priim&mé redukované plocha listl ol3e lepkavé (4. glutinosa) (v mm?) poSkozena jednotlivymi instary mandelinky olfové (L. aenea). Labora-

torni chovy, 1995, 1998 — Average reduced leaf area of black alder (4. glutinosa) (in mm?) damaged by the instars of the alder chrysomelid beetle
(L. aenea). Laboratory breedings, 1995, 1998
" , Vykladeno® Vykladeno® Vykladeno® Vykladeno® "
Vzristovy stupeit Priimeér®
8.5.1995 11.5.1995 20.5. 1995 24.5.1998
1. 62 57 60 52 58
2. 182 207 193 208 197
% 753 853 770 831 802
Celkem* 997 1117 1023 1091 1057

Igrowth stage, %eggs laid, *average, “total

PRIROZENI NEPRATELE

Na sniZovéni popula¢ni hustoty (a tim i $kodlivosti)
mandelinky ol§ové v zimovistich se podileji hmy-
zozravcei (Insectivora), hlodavei (Rodentia), ento-
mopatogenni houby a parazitické hlistice (Nematoda).
Larvy a kukly, pfipadné vaji¢ka mandelinky niéi
sluné¢koviti (Coccinellidae) a pestienkoviti (Syr-
phidae). Viechna stadia $kiidce napadaji knézicoviti
(Pentatomidae), hmyzozZravi ptaci (4ves) aj. Z literatu-
ry je znamé, Ze v kuklach této mandelinky parazituje
moucha Megaselia rubricornis Schmitz (Eeled
Phoridae) a v broucich i kuklach kuklice Medina
(= Degeeria) luctuosa Meig. (Eeled Tachinidae).
Kuklici M. luctuosa (det. prof. R. Rozko$ny, DrSc.,
Brno) bylo v Polni¢ce napadeno v roce 1995 (tj. v roce
kulminace gradace) az 5 %, v roce 1996 az 23 %
avroce 1997 aZ 33 % lofiskych brouki. Zadny z preda-
torti, patogent a parazitoidd ani jinych &initeld tzv.
odporu prostiedi vSak neni sim o sobé (a dokonce ani
ve vzdjemné soudinnosti) schopen pfivodit nahly
a rozhodujici zlom v gradaci tohoto $kiidce. Pfirozeni
nepfételé spolu s nepfiznivymi abiotickymi vlivy jsou
proto odpovédni za temporarni typ gradace s pomérné
vysokou nékolikaletou amplitudou a obvykle i velkym
poctem let, v nichZ se mandelinka vyskytuje v latenci.

HOSPODARSKY VYZNAM

Mandelinka ol3ova (L. aenea) je v CR po bazlivci
olSovém (Agelastica alni L.) obvykle druhym nej-
hojnéj§im listoZzravym $kiidcem na ol8ich. Loiisti brou-
ci osidluji Eerstvé vyradené ol3e a intenzivné oZiraji je-
jich listy hlavné z boku. Asi po dvou tydnech se k nim
piidruzuji larvy, které poskozuji mladé listy nejdfive tzv.
Skrabavym Zirem, pozdéji dérovanim z abaxialni stra-
ny. Od druhé poloviny ¢ervna, pfipadné od prvni polo-
viny cervence (ve vy$Sich polohach i pozdé&ji) se
objevuji mladi (leto3ni) brouci, jejichz Zir se soustfed’uje
na mladé, av8ak jiZz zcela vzrostlé listy v hofejSich
tastech vyhonkt. V niZ8ich polohdch Moravy se hlavni
obdobi ziru protahuje od poloviny kvétna do konce &er-
vence, ve stfednich polohéch od konce kvétna do polo-
viny srpna. PfevdZzna ¢ast ziru mandelinky se tedy
odbyva v prvni poloviné vegetaéniho obdobi na mla-
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dych listech, které jest& zdaleka nesplnily svou asimi-
laéni funkci. Tyto skute¢nosti nesporng ovliviiuji nega-
tivni dopady defoliace na hostitelské dfeviny.

I pres obecné hojny az velmi hojny vyskyt a ob&asné
pfemnoZovani se nizory na $kodlivost mandelinky ol-
$ové zna¢né rizni. Napf. Henschel (1876),
Keller (1917),Bfezina (1927),Arnoldi etal.
(1955),Balcells (1955), Jeker (1983), Lin, Li
(1992) aj. mandelinku vétSinou povazuji za vyznam-
ného $kidce. AvSak napf. Niisslin, Rhumbler
(1922) a Salag& (1924) nespravné uvadeéji, ze hro-
madny Zir této mandelinky nebyl dosud nikdy zazna-
menén. Podle Pfeffera et al. (1961) olse kaZzdého
véku snaseji Zir bez nasledkid. K tomuto pfili§ zjedno-
duenému nazoru se piiklani mj. také Maisner
(1974), podle néhoz i masovy vyskyt Skiidce znamena
pro poskozené dreviny nanejvys ztratu na pfirtistu.

V ptirodnich podminkach CR se mandelinka ol$ové
samostatné vét§inou nepfemnoZuje a pii ob&asnych gra-
dacich ji zpravidla doprovazi velmi $kodlivy bazlivec
ol¥ovy (4. alni). Nejinak tomu bylo i pfi jeji gradaci
v poloviné devadesatych let v Bilovicich n. Sv.,
Polni&ce, Drzkové, Bystfi¢ce a na mnoha jinych loka-
litach na Moravé. V Bilovicich n. Sv. se na silnych
zirech az holozirech podilely oba druhy zhruba stejnou
mérou, v Polni¢ce hlavné mandelinka ol$ova, v Drzkové
a na vé&tSin& ostatnich lokalit pfedeviim bézlivec ol-
Sovy. Spolednym Zirem téchto a n&kterych daldich fy-
lofagnich $kdct se negativni dopady odlisténi na
hostitelské dieviny kumuluji a silné postizené dieviny
zvlasté v nadmémé teplych a suchych létech Zivofi.

Olse rostouci na ekologicky vhodnych stanovistich
optimélné zasobovanych vodou a rostlinnymi Zivinami
reaguji na po§kozeni asimilaénich orgéanii skoro vylu¢ng
jen pfiristovym deficitem, ktery v8ak byva ve druhé
poloviné vegetaéniho obdobi do znaéné miry setfen in-
tenzivni tvorbou néhradnich vyhonkd a bohatym
nartistem biomasy. Navic ol$e disledky poSkozeni kom-
penzuji i v samotném zavéru vegetacniho obdobi, nebot’
ziistavaji pomérné dlouho do podzimu zelené. V pfi-
rodnich podminkach CR jsou témé&F dokonale odolné
k nizkym zimnim teplotdm, takZe ani mladé nevyzralé
vyhonky vét§inou nebyvaji poskozovany ¢asnymi (pod-
zimnimi) ani pozdnimi (jarnimi) mrazy.

Daleko hiife defoliaci sndSeji dfeviny rostouci na
stanovistn€ nepfiznivych lokalitdch, dfeviny fyziolo-
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gicky oslabené nadmérnym suchem a dfeviny silné
poskozené napf. krytonoscem olSovym (Cryptorhyn-
chus lapathi L.), merami (Psylinea), Eervci (Coccinea)
aj. Silné poskozené star$i stromy pak v korunéach na-
padné& prosychaji a né&kdy i hynou. Pfi kalamitnich
pfemnozZenich bazlivce olSového (4. alni) se mandelin-
ka olSova mize podilet i na hospodéisky zdvazném hy-
nuti mladych dfevin v lesnich $kolkdch a mladych
ol3inach.

OBRANNA OPATREN{

Mandelinka ol§ova je lesnicky vyznamny Skidce,
ktery mé podobny vyvoj jako bazlivec olSovy, a proto
je mozno oba druhy mandelinek v odiivodnénych pfi-
padech hubit spoledné. Obranné zasahy se provadéji jen
ve §kolkach a mladych kulturach. Lze doporuéit pozem-
ni nizkoobjemovy postfik nebo ULV aplikaci pesticidi,
kterou je tfeba uskutednit nejlépe proti lofiskym
broukiim brzy po opusténi zimovist' (tj. v niz8ich polo-
hach zpravidla za¢atkem kvétna, ve stfednich polohach
v poloviné kvétna a ve vyssich polohach koncem kvét-
na, pfipadné zacatkem Cervna). Pozd€j$im chemickym
zasahem je totiZ nutno hubit nejen matefské brouky, ale
i obtiZné&ji zasazitelné larvy, vylihlé z jimi vykladenych
vajicek. V kazdoro¢né aktualizovaném Seznamu povo-
lenych pfipravki na ochranu lesa, ktery vydavéa Minis-
terstvo zem&d&lstvi CR, je k hubeni mandelinek té.
doporuéovan ekologicky velmi Setrny bioinsekticid zn.
Novodor FC. Pouzit je mozno také povolené pyretroid-
ni pfipravky v davkach doporucovanych vyrobci.

Podékovdni

Clanek byl vypracovan v rdmci smlouvy uzaviené mezi
LDF MZLU v Brn& a MZe CR v Praze. D&kuji MZe za pod-
poru poskytnutou na feSeni tohoto ukolu. Doc. Ing. V. Mar-
tinkovi, CSc., d&kuji za cenné pfipominky k rukopisu.
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INCIDENCE, BIONOMICS AND HARMFULNESS OF THE ALDER
CHRYSOMELID BEETLE (LINAEIDEA AENEA L.)

J. Urban

Mendel University of Agriculture and Forestry, Faculty of Forestry and Wood Technology, Lesnicka 37,

613 00 Brno

Mass outbreak of the alder chrysomelid beetle (Li-
naeidea aenea L.) occurred at many localities in Mora-
via in the mid-nineties; it is the most common
phyllophagous insect species on alder-trees in this area.
The alder chrysomelid beetle outbreak was made use of
to study its occurrence, bionomics and harmfulness.
Principal studies were carried out in 1995-1998 in a five
to 20 years old stand of Alnus glutinosa and Alnus inca-
na in the forest district Polni¢ka in Zd4r district (at the
height of 650 m above sea level) and in a riparian stand
along the Svitava river near Bilovice on Svitava in Brno
district (at the height of 230 m a.s.l.). This information
was acquired by investigations conducted from May to
October in one-week or two-week intervals and on the
basis of many laboratory breedings:

1. L. aenea is an oligophagous species occurring on
A. glutinosa at lower altitudes, on A. glutinosa and
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A. incana at intermediate altitudes and on 4. incana at
higher altitudes. It was not observed on any other spe-
cies in the period of observations in Moravia and its
breedings on birches and willows (which are to be its
secondary host plants) were not successful.

2. The beetles leave their wintering places in spring at
the time leaf bursting on alders and they fly to host tree
species. They appear on trees from the 20th April at
lower altitudes (Bilovice on Sv.), from the 10th May at
intermediate altitudes (Polni¢ka). Beetles of nominotyp-
ical (metal-green) aberration are most frequent in the
populations. The occurrence of metal-blue ab. haemor-
rhoidalis L. is not frequent in the nature (but it is fre-
quent in breedings), and the golden copper-red
aberration vitellinae Scop is rare. Male beetles are 5.75—
7.25 mm in length (6.47 mm on average), females are
6.25-8.25 mm long (7.30 mm on average).



3. During maturation feeding, beetles feed on young
leaves from the adaxial side, from the margins includ-
ing lateral veins and apical part of the main vein. Elon-
gated frass 1.7 x 0.6 mm in size is produced at the same
time. Repeated copulation takes place during feeding,
and females start laying the first eggs in 8 days (in
6 days in a laboratory) of intensive food intake.

4. Eggs are oval, on average 1.55 mm in length and
0.61 mm in width. They are laid on the abaxial side of
leaves, in groups of 28 eggs on average (25 eggs in
a laboratory). In total, females produce 5-7 groups of
eggs in the intervals from 2 to 14 days (4.3 on average).
Natality is 150-500 eggs (175 on average).

5. Last years beetles are present on trees for 2-2.5
months. The bulk (about 75%) of the beetles die in lab-
oratory conditions after reproduction is terminated with-
in a week. The ovaries of dead females contain about
1.3 eggs that failed to be laid. Surviving beetles enter
2.5-month summer diapause, then they undergo the sec-
ond stage of maturation feeding in late August and in
September; they fly to their wintering places after its
termination. In the nature, at least half the last years
beetles do not die after reproduction, and following
a long summer diapause (or another maturation feed-
ing) they winter for the second time.

6. Embryonic development lasts for 10 days (7 days
at a laboratory). Larval development consists of three
instars, and the first prepupae and pupae appear on the
abaxial side of leaves in 3—4 weeks (in 12-15 days in
a laboratory). First instar larvae jointly make small holes
of 0.5 mm in diameter on the leaves, reaching to the
upper epidermis. Their head shield is 0.53—-0.64 mm in
width (0.59 mm on average) and their body is 1.7-
3.3 mm long. Second instar larvae perforate leaves in-
dividually. The galleries are on average 1.4 X 0.9 mm in
size. The width of their head shield is 0.78-0.93 mm
(0.86 mm on average) and the body is 3.5-6.0 mm long.
Third instar larvae are crawling on leaves, making large
holes of irregular shape that do not affect either lateral
or main veins. Their head is 1.11-1.36 mm in width
(1.23 mm on average) and their body is 5.1-10.0 mm
long. The frass of maturing larvae is oval, on average

1.58 mm in length and 0.61 mm in width. Maturing lar-
vae occur at Bilovice on Sv. from the beginning of June
and at Polni¢ka from the 20th June.

7. Pupal stage lasts for 5-8 days (about 3 days and
6 hours at a laboratory). Young (this years) beetles usu-
ally occur at Bilovice on Sv. from mid-June, at Polni¢ka
from the beginning of July or mid-July. The last beetles
are still present at Bilovice in mid-August (or in late
August), and at Polni¢ka in mid-September or in early
October. After two-week intensive feeding on young
leaves, young beetles at a laboratory entered at least two-
month summer diapause, and underwent the second
maturation feeding in the first half of September, fol-
lowed by wintering. These beetles do not copulate be-
fore wintering, and eggs in females are developed after
wintering. The developmental cycle of the alder chry-
somelid beetle is obligatorily univoltine.

8. The highest consumption of food was determined
in last years beetles at the time of reproduction. At
a laboratory, the males ate on average 31 cm? of 4. glu-
tinosa leaves (the females ate 45 cm?). This years bee-
tles destroyed about 25 cm? and larvae about 10.5 cm?
of leaves. First instar larvae ate about 58 mm?, second
instar larvae about 197 mm? and third instar larvae about
802 mm? of leaf area.

9. The tachinid fly Medina luctuosa Meig. (family
Tachinidae) is a frequent parasitoid of the beetles; e.g.
it killed 5-33% of the population of last years beetles at
Polni¢ka. But the natural enemies including adverse
abiotic factors are not apparently able to cause a sudden
change in the pest outbreaks that have relatively high
amplitudes and several-year latency period.

10. The outbreak of L. aenea is not mostly isolated in
the natural conditions of CR, occasional outbreaks of
this beetle usually accompany the occurrence of the
more harmful alder leaf beetle (Agelastica alni L.).
Feeding of both these leaf-eating insect pests (and/or of
some others) can be very harmful to young species in
forest nurseries and in stands weakened with drought,
by the osier weevil (Cryptorhynchus lapathi L.) and
other harmful agents.
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MONITORING KARPOFAGOV VYBRANYCH INVAZNYCH
A EXPANZNYCH DRUHOV DREVIN

MONITORING OF CARPOPHAGES OF INVASIVE AND EXPANSIVE
WOOD SPECIES

P. Kelbel

Botanickad zéhrada UPJS, Mdnesova 23, 043 52 KoSice

ABSTRACT: The monitoring of carpophagous species of invasive and expansive wood species growing in the Botanical Gar-
den of P. J. Safarik University at KoSice was carried out in 1995-1999. The following invasive species of woody plants were
analyzed: Robinia p hus altissima (MILL.) SWINGLE, Catalpa bignonioides WALT. and Negundo ace-
roides MOENCH and studied the expansive woods were: Acer campestre L., A. platanoides L., A. pseudoplatanus L., Carpi-
nus betulus L. and Betula pendula ROTH. Only the seeds of maple species were greatly damaged while Ailanthus altissima,
Catalpa bignonioides and Negundo aceroides were not damaged at all. The low damage to seeds by carpophages with their
high germination capacity can accelerate invasion (expansion) of these woody plants.

doacacia L., Ail

carpophages; seeds; invasive and expansive woody plants

ABSTRAKT: V rokoch 1995-1999 sa uskuto&nil monitoring karpofagov invdznych a expanznych druhov drevin v Bota-
nickej zahrade Univerzity P. J. Safarika v KoSiciach. Do analyz boli zahrnuté nasledovné invazne druhy drevin: agét biely
(Robinia pseudoacacia L.), pajasei Zliazkaty (dilanthus altissima [MILL.] SWINGLE), katalpa bignéniovité (Catalpa bigno-
nioides WALT.) a javorovec jasefiolisty (Negundo aceroides MOENCH), z expanznych druhov javor polny (Acer campes-
tre L.), javor mlie&ny (Acer platanoides L.), javor horsky (Acer pseudoplatanus L.), hrab oby&ajny (Carpinus betulus L.)
a breza previsnuta (Betula pendula ROTH). S vynimkou javorov sa ukizal nizky rozsah napadnutia semien karpofagmi,
u niektorych druhov drevin (Ailanthus altissima, Catalpa bignonioides, Negundo aceroides) sa nezistilo Ziadne poskodenie
semien hmyzom. Nizka ohrozenost’ semien karpofigmi spolu s ich vysokou relativnou kli¢ivost'ou preto méze podporit
invéziu, resp. expanziu tychto drevin prostrednictvom diaspér.

karpofagy; semena; invazne a expanzné dreviny
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Zéavaznym problémom nielen v lesnickej prevadzke,
ale aj v parkovnickej dendrolégii st tzv. invazne a ex-
panzné druhy drevin.

Za invazne druhy sa povazuju zavlefené a introduko-
vané druhy, ktoré eliminuji doméce druhy a ich
spolodenstva (E114§, 1994). Podobny charakter ako
invézia ma aj expanzia, ktora sa &asto interpretuje ako
sukcesia (KriZzova, 1995). Ide o prienik domacich
(autochténnych) druhov fléry z kontaktnych fytocenoz,
resp. ekosystémov. Invazia aj expanzia mézu vaZne

narugit’ pévodnu funkénost’ ekosystému, ale méZu mat’
vplyv aj na umelo zaloZené vysadby (parky, lesoparky,
botanické zahrady, arboréta a pod.).

V tejto suvislosti aj fruktifikacia, aj ked je
povaZovana za dokaz plnej adapticie introdukovanej
alebo aj domécej umelo vnesenej dreviny na konkrétne
podmienky prostredia, moze predstavovat’ vazne riziko
pre pdvodné ekosystémy, resp. pdvodne projektované
sadové Upravy, a to bud’ postupnym, alebo rychlym
a agresivnym vytesnenim pdvodnych zloZiek eko-
systému. V mnohych pripadoch tieto dreviny dobre
zna%aji mestské prostredie a st odolné vo¢i klimatic-

Vyskum sa uskuto&nil vdaka financovaniu grantu VEGA &. 2/5014/98 Ekofyziologické a patologické problémy drevin

v zmenenych podmienkach prostredia.
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kému aj imisnému stresu. Na rozdiel od faziskovych
hospodarskych drevin (napr. smrek, jedla, resp. duby
a buk), u ktorych dochadza ku predlZovaniu intervalov
semennych rokov, invdzne a expanzné dreviny sa ¢asto
vyznaéuju bohatou (niekedy kazdoroénou) fruktifika-
ciou s vysokym podielom plnych a kli¢ivych semien.

V ramci rieSenia uloh grantu VEGA ¢&. 2/5014/98
Ekofyziologické a patologické problémy drevin v zme-
nenych podmienkach prostredia sme sa preto sustre-
dili prave na monitoring hmyzich $kodcov semien niek-
torych vybranych invaznych a expanznych druhov
drevin.

MATERIAL A METODIKA

Odber vzoriek sa vykonal v Botanickej zdhrade UPJS
v Kosiciach (d’alej iba BZ) v rokoch 1995-1999, a to
v ¢ase hlavného zberu semien a plodov. Struéna cha-
rakteristika sledovaného uzemia: BZ sa nachédza
v severozapadnej Casti Kosic (¢islo Stvorca Databanky
fauny Slovenska 7293a). Lokalizované je na vychod-
nom vybezku Slovenského rudohoria, na upiti Cer-
veného brehu. Terén je svahovity, SV expozicie,
s nadmorskou vyskou 218-370 m. Priemerna ro¢né
teplota je 8,4 °C, priemerné ro¢né zrazky dosahuju
643 mm.

Kritériom pre zaradenie dreviny k invdznym, resp.
expanznym druhom boli poznatky niektorych autorov
(napr. Magic [1997], Supuka [1997], Baranec
[1997]), ale aj spravanie sa uréitych druhov drevin
v podmienkach BZ.

Do analyz boli zahrnuté nasledovné invdzne druhy
drevin: agét biely (Robinia pseudoacacia L.), pajaseii
zliazkaty (dilanthus altissima [MILL.] SWINGLE),
katalpa bignoniovita (Catalpa bignonioides WALT.)
ajavorovec jasefiolisty (Negundo aceroides MOENCH),
z expanznych druhov javor pol'ny (Acer campestre L.),
javor mlieény (Acer platanoides L.), javor horsky (Acer
pseudoplatanus L.), hrab oby¢ajny (Carpinus betulus
L.) a breza previsnuta (Betula pendula ROTH).

Pri odbere materidlu sa dodrZiavala zasada zberu
z viacerych plodiacich stromov. Jednotlivé vzor-
ky semien kazdej dreviny kazdoro¢ne obsahovali po
400 kusoch semien. Vzorky sa ukladali do papierovych
vreci$ok s vyznadenim datumu zberu. V pripadoch
vi&iej asovej diferencie medzi zberom a entomolo-
gickou analyzou sa vzorky do doby analyzy prechodne
uskladnili v chladnicke pri teplote 0 az -2 °C.

Kontrola napadnutia plodov a semien hmyzimi $kod-
cami sa vykonala podl'a metodiky Guseva, Rim-
ského-Korsakova (1961) vizualnou obhliadkou
a naslednym tangencidlnym rezom.

Na determindciu hmyzu sa pouzili prace Cerméaka
(1952), Guseva, Rimského-Korsakova
(1953),Pfeffera etal. (1954),Kapuscinského
(1966) aKfisteka etal. (1992).
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VYSLEDKY A DISKUSIA

Prehl'ad vysledkov analyz a diskusia k nim je uvedena
podla jednotlivych hostitel'skych drevin.

Agat biely (Robinia pseudoacacia L.):

Klasickym prikladom invéaznej dreviny je agat Robi-
nia pseudoacacia, ktory sa vzh'adom na svoje agresivne
§irenie l'ahko stdva obtiaZnou drevinou, ako je to aj
v pripade BZ. Poznatky o rozsahu napadnutia semien
hmyzimi $kodcami st rozne: Hrubik (1975) udava
napadnutie semien druhmi Spermophagus sericeus
GEOFFR. (21,8-33,0 %), larvami Eurytoma caraganae
NIK. (16,2 %) a uvadza ojedinely vyskyt vijacky Etiel-
la zinckenella TREITSCH. Janicek (1983) zistil na-
padnutie 10,8 % semien larvami Eurytoma caraganae.

Pocas nasich analyz sa zistil v semenach nalez chroba-
ka Spermophagus cisti FABR. (Coleoptera, Bruchidae)
v priemernom rozsahu 9,0 %. V kazdom semene sa sa-
mostatne vyvijala jedna larvicka. MnozZstvo suchych
semien dosiahlo v priemere 15 %.

Pajasei Zliazkaty (Adilanthus altissima [MILL.] SWIN-
GLE):

Analyzy semien nepreukazali ani jediny nalez Skod-
cu v semendch, ¢im sa potvrdili predchadzajice ziste-
niaHrubika (1975). V podmienkach BZ ide o invaz-
nu drevinu, ktora je na zaklade doterajsich pozorovani
pocas vegetacného obdobia celkove odolna vo¢i celému
komplexu hmyzich $kodcov. Drevina sa vyznaluje
kazdoro¢nou bohatou fruktifikdciou. Poéet suchych
semien v naSich vzorkach v priebehu piatich rokov
neprekrocil hranicu 5 %. Béartels (1988) iba slovne
udédva vysoké percento kli¢ivosti, bez konkrétnej kvan-
tifikacie. Autor upozoriiuje, Ze tato drevina sa §iri
v teplejsich klimatickych oblastiach, napr. v byvalej Ju-
hoslavii, Rakusku, a to vel'mi podetne aj mimo zéhrad.
Magic (1997) uddva $irenie pajasefia v oblasti
juzného Slovenska aj v oblasti ilegalnych skladok ko-
munalneho odpadu, kde sa vyskytuju bohato plodiace
jedince. V Mad’arsku je v lesoch tak rozSireny, Ze ho
povaZzuju za agresivnu drevinu (Magic, 1997).

Pajasei je parkovnicky atraktivna drevina, vel'mi dob-
re odolavajica mestskému prostrediu, jeho vysadbu
vsak mozno odporadat’ iba po zvazeni spomenutych
rizik.

Katalpa bignoéniovita (Catalpa bignonioides WALT.):

Pocas naSich pozorovani sa nevyskytlo napadnutie
semien hmyzimi §kodcami,aniJuhasova, Hrubik
(1984) nezistili v Arboréte Mlyfiany Ziadne poskodenie
jedincov biotickymi $kodcami.

Javorovec jasetiolisty (Negundo aceroides MOENCH):

Analyzou semien sa nezistila pritomnost’ Ziadneho
hmyzieho $kodcu. K tomuto zaveru dospeliajHrubik
(1975)aKtistek etal. (1992), zo zahrani¢nych au-

J. FOR. SCI., 46, 2000 (10): 485-489



torov napr. Zemkova (1970) po&as vyskumu v den-
drologickych objektoch Cernigovskej, Kyjevskej
a Cerkaskej oblasti a v porastoch Ustrednej botanickej
zéhrady Ukrajinskej akadémie vied. Javorovec zaéina
plodit’ vel'mi skoro, irody semena st pravidelné, bo-
haté a kridlaté nazky ostdvaji dlho na stromoch, takze
ich jesenné vetry a zimné fujavice roznasaju do §irokého
okolia (Magic, 1997).

Javor pol'ny (Acer campestre L.):

Zistilo sa priemerné poskodenie naZiek v rozsahu
25 %, z toho 15 % spdsobil dvojkridlovec Megaselia
giraudii EGGER (podrobnejsie Kelbel, 1998),
zvySok sposobili hiisenice obalovata Pammene traunia-
na D.-S. Vo vietkych sledovanych pripadoch doglo
k uplnému vyZratiu vntitorného obsahu semena. Cer-
mak (1952) nachadzal motyl'a Pammene trauniana
v nazkach javora pol'ného, priGom jeho vyskyt v okoli
Prahy oznacil za nie prili§ hojny.

Javor mlieény (Acer platanoides L.):

Pocas analyz sa zistila pritomnost’ troch druhov $kod-
cov, a to dvojkridlovca Megaselia giraudii (priemerny
rozsah napadnutia 18 %), obal'ovata Pammene traunia-
na (6 %) a chrobéka Bradybatus kellneri BACH (3 %).
Celkovy priemerny rozsah napadnutia hmyzom dosia-
hol za sledované roky 27 % a bol najvyssi zo sledo-
vanych domacich druhov javorov, ¢o kore$ponduje aj
sozavermi Kfisteka etal. (1992) z rozborov vyko-
nanych v roku 1972, po¢as ktorych bolo analyzovanych
12 000 semien $tyroch druhov javorov, zozbieranych
na 31 lokalitach juZnej Moravy.

Javor horsky (Acer pseudoplatanus L.):

Z hmyzich §kodcov sa v semenéch pravidelne zistila
pritomnost’ obal'ovata Pammene regiana Z. v priemer-
nom rozsahu 7,6 %. Iny druh $kodcu sa v naZkach
nevyskytol. Kfistek et al. (1992) uvadzaji na
zaklade vysledkov analyz z roku 1972 poskodenie
naziek javora horského husenicami obal'ovaca
Pammene regiana v rozsahu 10,7 %. Skrzypczyn-
ska (1995) z vyskumu v Narodnom parku Ojcoéw
v Pol'sku uvéddza v prezencii $kodcov naZiek druhy:
Etainia sericopeza Z., Cydia inquinatana HB.
a Pammene regiana Z.

Hrab obyc¢ajny (Carpinus betulus L.):

Pocas analyz sa nepodarilo izolovat’ hmyzieho $kod-
cu. Pri odbere vzoriek v druhej polovici vegetaéného
obdobia sme nachadzali uz perforované hrabové
oriesky, ktoré §kodca stihol opustit’. Predasne nazbie-
rany material napriek uloZeniu v chladiacom boxe rych-
lo podliehal plesneniu. V domace;j literature nie je jed-
nozna¢ne definovany $kodca hrabovych orieskov. Uz
Cermak (1952) upozornil na neznidmeho $kodcu,
ktory opusta plody kruhovym otvorom. Tato informa-
cia je obsiahnuta aj v praci Kfisteka etal. (1992).
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Janidek (1983) podas analyz zistil iba jedno se-
meno podkodené hmyzom, pri¢om $kodcu sa nepodari-
lo zachytit. Cerveitak (1961) sa v prispevku
podrobne zaoberal $kodcami hrabového semena, ked
v roku 1959 po zaregistrovani perforovanych hrabovych
orieskov zalozil chov, ktory viedol k dochovaniu para-
zitickych chalcidiek Eupelmus urozonus DALM.
Nasledne za ucelom zistenia hostitel'a sa urobila analy-
za rezom, pri¢om v 300 kontrolovanych semenach sa
na$lo 37 uhynutych chrobakov — noségikov Apion ho-
losericeum GYLL. a v jednom pripade chrobdk Ptinus
fur L. (determinaciu v oboch pripadoch vykonal prof.
Pfeffer). Druh Apion holosericeum je znamy ako $kod-
ca hrabovych semien zo zahrani¢nej literatury (napr.
Dmitrijev [1969], Pribylova-Nasonova
[1972], Zemkova [1980] a dalsi). Popis po§kodenia
hrabovych orieskov v naSich vzorkach kore$pondoval
s popisom Cervefiaka (1961), ale vzhl'adom nato,
Ze sa nepodarilo dochovat’ imaga $kodcu, zostava tato
otézka otvorenou.

Vysledky analyz ukazuji na relativne nizky podiel
hmyzom atakovanych semien (v priemere 4,5 %), ale
vysoky podiel suchych prazdnych plodov (v niektorych
rokoch vyse 80 %), ktory méze byt’ limitujucim fakto-
rom pri expanzii dreviny do jej okolia.

Breza previsnuté (Betula pendula ROTH):

V semenach sa indikovalo napadnutie byl'omorom
Semudobia betulae WINN. v priemernom rozsahu
22,2 %. Poskodenie jahniad v ¢&ase kvitnutia sa
nezistovalo.Janic¢ek (1983)zistil napadnutie semien
bylomorom Semudobia betulae, priCom v jednej
jahtiade bolo poskodenych od 1 do 35 ks semien;
sudasne sa zistila parazitacia §kodcu chalcidkami. Sk u -
hrava (1983)udava dva zistené druhy bylomorov na
breze, a to Semudobia betulae a Semudobia skuhravae
ROSKAM. Stcasne uvadza, Ze aj napriek miestami
vel'mi hojnému vyskytu bylomora Semudobia betulae
v jahfiaddch brezy nemozno tento druh oznadit’ v pra-
vom zmysle slova za $kodcu, pretoZe z hl'adiska potrieb
¢loveka pozitivne pdsobi na zniZenie roz§irovania tejto
burinovej dreviny. Podl'a Skuhravého (1991) pri
napadnuti semien tymto druhom v rozsahu do 30 %
nedochadza k ovplyvneniu plodnosti dreviny, jej
produkény potenciél sa zniZuje aZ pri vy$§om napad-
nuti.

ZAVER

Z doteraz znamych poznatkov literatiry a z vysled-
kov nasho vyskumu mdZeme konstatovat’, Ze invazne
a expanzné druhy drevin maju viacero spoloénych zna-
kov, z ktorych m6zeme Specifikovat’ nasledovné:

1. Relativne nizka ohrozenost’ semien drevin kar-
pofagmi; u niektorych druhov ich vyskyt zatial’ nebol
zaznamenany (napr. Ailanthus altissima, Catalpa big-
nonioides, Negundo aceroides).
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2. Nizka ohrozenost’ komplexom biotickych aj abio-
tickych &initel'ov, resp. zatial' nezaznamenané poskode-
nie, napr. dilanthus altissima, Catalpa bignonioides.

3. Literatiirou uddvana vysokd relativna kli¢ivost’
semien (napr. Bartels, 1988 [spracované podl'a uda-
jov vo Forest Tree Seed Directory FAO], a ini).

4. Pravidelna (spravidla kazdoro¢nd) bohata frukti-
fikacia.

5. Semena spravidla I'ahké, vybavené lietacim zaria-
denim, s moZnostou masivneho anemochérneho Sire-
nia nielen do blizkeho, ale aj vzdialenej$ieho okolia.

6. Rychly rast v inicialnych §tadiach rastu, schopnost’
intenzitou rastu predstihnut’ a zatienit’ okolité povodné
dreviny.

7. Vysoka tolerancia vodi atmogénnemu znedisteniu
a klimatickému stresu napr. v mestskych aglomeraciach.

Uvedené skutognosti vytvaraji optimélne podmienky
pre invaziu, resp. expanziu tychto drevin do kontakt-
nych, ale aj vzdialenych ekosystémov (prirodzenych
alebo umelo vytvorenych) s moznost'ou ich postupného,
alebo aj intenzivneho rozrusenia. Preto aj pri vysadbach
je potrebné zohl'adnit’ moZné nésledné rizika pri pouZiti
spomenutych druhov drevin.

Z hradiska prevencie mozno odporuéat’ arboricidne
likvidovanie neZziaducich néletov (pri reSpektovani hy-
gienicko-toxikologickych kritérii a vylu¢enia kon-
tradikcie so zdsadami cchrany prirody), resp. mecha-
nické odstranenie semenadikov, a to este pred ich né-
stupom do $tadia fruktifikacie. Aj pripadné lokéalne
premnoZenie karpofigov modZe mat preto z tohto
hladiska skor pozitivny vyznam pre potlatenie invazie,
resp. expanzie dreviny.
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MONITORING OF CARPOPHAGES OF INVASIVE AND EXPANSIVE

WOOD SPECIES

P. Kelbel

Botanical Garden of P. J. Saférik University, Mdnesova 23, 043 52 Kosice

In 1995-1999 monitoring of carpophages of invasive
and expansive wood species was carried out in the area
of the Botanical Garden of P. J. Safarik University at
Kosice. This research was supported by the Slovak
Grant Agency VEGA, Project No. 2/5014/98.

The following invasive wood species were analyzed:
Robinia pseudoacacia L., Ailanthus altissima (MILL.)
SWINGLE, Catalpa bignonioides WALT., and Negun-
do aceroides MOENCH. The studied expansive woody
plants were Acer campestre L., A. platanoides L., Acer
pseudoplatanus L., Carpinus betulus L. and Betula pen-
dula ROTH.

Only the seeds of maple species were considerably
damaged by carpophages, Ailanthus altissima, Catalpa
bignonioides and Negundo aceroides were without any
damage.

The seeds of Robinia pseudoacacia L. were damaged
by the pest Spermophagus cisti FABR., on average 9%
and 15% of seeds were dry.

The damage to Acer campestre samaras was on aver-
age 25%, 15% were caused by Megaselia giraudii EG-
GER (Kelbel, 1998), the remaining 10% were caused
by caterpillars of Pammene trauniana D.-S. Seeds were
completely devoured in all analyzed samples.

Three insect pests were found in seeds of Acer pla-
tanoides L.: Megaselia giraudii (with average damage
18%), Pammene trauniana (6%) and the beetle Brady-
batus kellneri BACH (3%). Acer platanoides was the
most damaged indigenous maple and 27% of its seeds
were damaged on average at the time of study.

Acer pseudoplatanus L. was regularly damaged by the
moth Pammene regiana Z. (with the average damage
7,66%). It was the only insect pest in samaras of this
maple.

The hornbeam (Carpinus betulus L.) was damaged by
an unknown insect pest. Our samples of hornbeam nuts
collected in the second part of the vegetation period
were perforated and the insect pest already left them.
The material collected prior to nut ripeness was depos-
ited in a refrigerator and it was affected by mould. The
hornbeam pest was identified in Slovakian literature.
The description given by Cerveiidak (1961) is in
agreement with our observations. However, as no pest

adults were obtained by breeding of this pest, the ques-
tion is open so far.

Results of analyzed samples demonstrate a relatively
low portion of seeds attacked by insect pests (on aver-
age 4.5%). However, the portion of dry empty seeds was
high (in some years more than 80%). Dryness and high
portion of dry, ungerminated seeds can be a limiting
factor of woody plant expansion to the environment.

Birch seeds (Betula pendula) were damaged by Se-
mudobia betulae WINN. (on average 22,2%).

The existing literature and our resultant knowledge
implicate common characters of invasive and expansive
wood species. The following characters can be speci-
fied:

1. Relatively low endangerment of woody plant seeds
by carpophages. Some wood species were without any
damage (e.g. Ailanthus altissima, Catalpa bignonioides,
Negundo aceroides).

2. Low endangerment of woody plant seeds by a com-
plex of biotic as well as abiotic factors, or no damage at
all, e.g. in Ailanthus altissima, Catalpa bignonioides.

3. Relatively high seed germination of woody plants
given in literature (e.g. Bartels, 1988, etc.).

4. Regular (usually every year) rich fructification.

5. Usually light winged seeds, massively wind-borne
to the near as well as more distant environment.

6. Fast growth at the initial growth stages, the inten-
sive growth ability enables to outgrow and displace ori-
ginal species of the ecosystem.

7. High tolerance to air-pollution, resistance to cli-
matic stress, e.g. in the urban environment.

The above-mentioned characters create optimal con-
ditions for invasion (expansion) of woody plants to the
adjoining as well as more distant ecosystems. It causes
gradual or intensive disturbance of these ecosystems. It
calls for taking into account possible risks of the use of
the above wood species in forestry. Prevention would
consist in the use of arboricides to remove undesirable
regeneration or in mechanical cutting before the period
of fructification.

Potential local mass outbreak of carpophages can have
major importance for suppression of woody plant inva-
sion (expansion).

Kontaktna adresa:
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UCAST MALYCH A STREDNICH PODNIKU CESKEHO
DREVOZPRACUJICIHO PRUMYSLU
NA MEZINARODNIM OBCHODU

PARTICIPATION OF SMALL AND MEDIUM ENTERPRISES OF THE
CZECH WOODWORKING INDUSTRY IN INTERNATIONAL TRADE

J. Bartunék, H. Kelblova

Mendelova zemédélska a lesnicka univerzita, Lesnickad a drevarska fakulta, Lesnicka 37,
613 00 Brno

ABSTRACT: Czech enterprises with maximally 250 employees using wood as an important material input for their final
products are seeking opportunities for increased sales of their products in foreign markets. Their main comparative advantages
involve a domestic renewable raw material, i.e. wood, cheap and skilled labor and production tradition. Other advantages are
their flexible responses to changes in demand and usually better technological equipment for small-series production. Trends
of wood and wood product exports from the Czech Republic have relatively been positive in recent years. But the export struc-
ture is not satisfactory because products with low added value account for rather a high proportion.

export engagement; pro-export policies; business efficiency; incorporation into networks

ABSTRAKT: Ceské podniky, které zaméstnavaji do 250 zamé&stnanci, jejichz vyznamnym materidlovym vstupem pfi vy-
rob& finalnich vyrobkd je dievo, hledaji moZnost zvySeného uplatnéni svych vyrobkl na zahrani¢nich trzich. Mezi jejich
hlavni komparativni vyhody patfi zejména domaci obnovitelna surovina, tj. dfevo, levna, a pfitom kvalifikované pracovni
sila a tradice této vyroby. Jejich pfednosti je schopnost pruzné reakce na zmé&ny poptavky a zpravidla i lepsi technologické
predpoklady pro vyrobu v malych sériich. V poslednich letech se export dfeva a vyrobki ze dieva z Ceské republiky vyviji
pomérné pfiznivé. Neuspokojiva je ale skladba exportu; jeho vyznamnou &ast tvofi vyrobky s malym podilem pfidané hod-

noty.

exportni angaZovanost; proexportni opatfeni; obchodni zdatnost; vytvareni siti

UvVOD

Ve vyspélych trznich ekonomikéch jsou malé a stfed-
ni podniky diilezitym &initelem narodniho hospodafstvi,
protoZe nejen vyznamné pfispivaji k pozitivni obchod-
ni bilanci zahrani¢niho obchodu, ale vytvafteji i pracov-
ni pfileZitosti v mistech, kde je o praci nouze.
Otevienost Seské ekonomiky viig¢i zahraniéi odstraiiuje
rozdily mezi produkci, ktera je uréend pro tuzemské
odbératele a pro vyvoz. Je proto vhodné zabyvat se
i u nas predpoklady zvySeni udasti této podnikatelské
skupiny na exportu, resp. problematikou jejich interna-
lizace v jednotném trhu EU.

Nepfiznivy vyvoj hrubého doméciho produktu
a nevyrovnana obchodni bilance zahraniéniho obchodu
jsou jevy, kterymi v posledni dobé trpi ekonomika CR.

Zahraniéni zkuSenosti prokazuji, Ze malé a stfedni pod-
niky dovedou v obdobi hospodaiské recese pruznéji re-
agovat na obtiznou ekonomickou situaci nez podniky
velké. Jsou prostfedim, ve kterém se lépe dafi usku-
te¢fiovat podnikatelské zaméry; proto i snadnéji proni-
kaji na zahraniéni trhy.

Po zavedeni Evropského ménového systému v zemich
EU v roce 1979 nastalo obdobi znaéného rozvoje drob-
ného podnikéni. Cilem tohoto mé&nového systému bylo
vytvofit stabilni penézni vztahy mezi ¢lenskymi staty,
aby mohl bezproblémové fungovat spoleény trh pro
priumyslové a zemédélské vyrobky. Toto opatfeni fi-
nanéni politiky se pfiznivé projevilo v postaveni drob-
nych podnikii, protoZe motivovalo specializaci vyroby
a technologickou kooperaci; vyuzilo se tak kompara-
tivnich vyhod t&chto podniki v jednotlivych zemich

Prace byla pipravena s finanéni podporou Grantové agentury CR v ramci projektu &. 402/98/0538.
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1. Vyrobni charakteristiky subodvétvi (20) dfevozpracujiciho primyslu CR v roce 1996 podle velikostnich skupin podniki — Production character-
istics of subsector (20) of the CR woodworking industry in 1996 by the size groups of enterprises

Potet pracovnikii’
Ukazatel' ) 50-249 )

1-9 (micro) | 10-49 (small) (medium) 250-999 (big) 1 000 +
Podet pracovnikil (tis. osob)® 12,5 19,4 13,9 7,8 52
Trzby za prode;j vlastnich vyrobki a sluzeb
(tis. K&na 1 pnu:ovnika)‘ 634 593 715 939 532
Pfidana hodnota (tis. K& na 1 pracovnika)® 144 143 156 240 141
Podil pfidané hodnoty z trzeb® (%) 23 24 22 26 26

Pramen: CSU, vlastni Setfeni —Source: Czech Statistical Office, own surveys
!characteristic, >number of employees, *employment (thousand), “returns for sales of own products and services (thousand K& per employee),

*added value (thousand K& per employee), “added value share in returns

EU. Diisledkem toho bylo vyrazné zvyseni konkuren-
ceschopnosti vyrobktl na zahraniénich trzich (Weiss,
1992).

Dtevozpracujici primysl je podle statistické evidence
Ministerstva primyslu a obchodu CR v Ceské repub-
lice subodvétvim (20), které zahrnuje pilaiskou vyro-
bu, impregnovani dfeva, vyrobu dyh, ptekliZek,
aglomerovanych vyrobki ze dfeva, vyrobu oken, dvefi,
dfevénych oball, vyrobkl z korku a koSikarskych
vyrobkil. Vyrobni charakteristiky podniki tohoto sub-
odvétvi, uvedené podle velikostnich skupin, obsahuje
tab. I.

Exportni angaZovanost se obvykle vyjadfuje podi-
lem vyvozu z celkové produkce. Z udajii uvedenych
v tab. II vyplyva, Ze v obdobi 1995-1998 podil exportu
subodvétvi (20) klesl o jednu pétinu. Pfiznivéjsi vyvoj
zaznamenalo podle statistické evidence Ministerstva
primyslu a obchodu CR v tomto obdobi subodvétvi
(36), jehoz podniky exportuji pfevazné nabytek, hudeb-
ni nastroje, sportovni potieby, hracky, medaile a $perky;
podil vyvozu vyrobkil z celkové produkce zde byl
veelku staly. K udajim obsaZenym v tab. II je nutné
dodat, Ze jsou zatiZeny nedostupnosti statistickych in-
formaci o jednotlivych vyvazenych komoditach.

Za malé a stfedni podniky dfevozpracujiciho primys-
lu (ddle MSPDP) Ize povazovat podniky, které zamést-
navaji do 250 zaméstnancil. Jejich usili o zvySeni
exportu je obvykle spojeno s fadou obtiZi. Je to zpra-
vidla nutnost vy$§iho véru a vzdélenost zahrani¢niho
trhu, kterd vyZaduje specidlni opatfeni pfi pfepravé
zbozi. Obvykle je nutna i Ucast specializovanych insti-
tuci, napf. dopravci, pojistoven a celnich ufadd. Vy-
robky MSPDP jsou uréeny zakaznikiim, ktefi maji jiné

pozadavky dané tradici, vkusem i socidlni strukturou
obyvatelstva. I pracovnici partnerskych firem v zahra-
ni¢i maji v mnoha pfipadech jiné zvyklosti i jiné zpiso-
by obchodniho jednani, odli¥nou Wroveii spolehlivosti
a nékdy i jind morélni kritéria. P¥i podnikatelskych ak-
tivitach v zahrani¢i je nutné dodrZzovat taméj$i pravni
normy, standardy, technické normy, obchodni zvyklosti
i opatfeni uplatfiovana na useku zahrani¢niho obchodu.
Tomu v§emu se musi exportér pfizplsobit, proto je pod-
nikdni v zahrani¢i sloZit&j§i nez v domécich pod-
minkéch.

Ekonomické prostfedi, ve kterém MSPDP v Ceské
republice podnikaji, neni v souasné dobé& pfiznivé.
PotiZe piisobi zejména nestabilni legislativa, obtizna
vymahatelnost prava, mnohdy potladovéni prav véfitele
a Casta platebni neschopnost odbératelt. Prekazkou je
i nedostateéné propracované hospodafska politika — ze-
jména ta ést, ktera se tyka podpory exportu.

Statistické udaje bohuZel neumoziluji zjistit, jak se
MSPDP podileji na exportu. Zahrani&ni obchod subod-
vétvi dfevozpracujiciho primyslu CR (20) se podle tida-
ju z tab. Il vyviji v poslednich letech pomémé piiznivé.
Lze ptedpokladat, Ze se na tom v nemalé mife podile;ji
MSPDP, jejichz nespornou piednosti jsou lepsi
moZnosti pruznéji reagovat na zmény zahraniéni
poptavky. MSPDP maji zpravidla i lep$i technologické
predpoklady pro vyrobu v malych sériich, resp. pro vy-
robu origindlnich vyrobk, coZ je vétsinou ekonomicky
zajimavé.

Pokud jde o podnikatelské aktivity, tvoii MSPDP
v CR zna&né nestejnorodou skupinu. Proto se budeme
zabyvat jen vybranymi aspekty jejich ¢&innosti
a zaméfime se zejména na:

1. Exportni angaZovanost dfevozpracujiciho (20) a nabytkafského (36) primyslu CR v obdobi 1995-1998 — Export engagement of the wood-

working (20) and furniture (36) industries of CR in 1995-1998

Rok?
Ukazatel'
1995 1996 1997 1998
Podil exportu na produkci (%) 38,4 37,0 33,0 30,2
subodvétvi (20) index® 100 96 86 79
Podil exportu na produkci (%) 50,3 55,2 53,3 47,8
subodvétvi (36)" index® 100 109 106 95

Pramen: CSU, vlastni Setfeni — Source: Czech Statistical Office, own surveys
'characteristic, ? year, *export share in subsector (20) output, ‘export share in subsector (36) output, *index
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111 Mezinérodni obchod subodvétvi dfevozpracujiciho primyslu (20) CR v obdobi 1995-1998 — International trade of the woodworking subsector

(20) of CR in 1995-1998

! Rok’ Index®
Ukazatel
1995 1996 1997 1998 1996/1995 | 1997/1996 | 1998/1997
Vyvoz! (mld. K&b.c.)’ 14,5 15,1 16,6 17,2 104 110 104
Dovoz® (mld. K&b. c.)’ 44 5.1 6,4 6.8 116 125 106
Obchodnf saldo® (mld. K& b. c.)’ 10,1 10,0 10,2 10,4 100 102 102

Pramen: éSl'J, vlastni Setfeni — Source: Czech Statistical Office, own surveys

'characteristic, ? year, *index, ‘exports, *imports, ‘balance of trade, "(billion

— pozici, kterou zaujimaji v CR,
— pfedpoklady zvySeni exportu,
— opatieni zaméfena na zvySeni exportni vykonnosti.

POSTAVEN{ MSPDP V CR

Do roku 1990 existovaly MSPDP v CR jen zcela
vyjimeéné; bylo to jen nékolik druZstev. Naproti tomu
v sousednich statech byvalé RVHP (byvala NDR, Pol-
sko, Mad’arsko) tato skupina podnikt pfetrvala po celé
obdobi centralné fizené ekonomiky, i kdyZ s omezenymi
moznostmi samostatného podnikéni. Tato asymetrie
vytstila v nyn&jsi specifické postaveni MSPDP v CR.
Jejich vznik a vyvoj byl po roce 1990 Casto spojen
s procesem privatizace, resp. s rozpadem velkych pod-
nikd. Pfi zakladani novych podnikatelskych subjektil
chybély jejich majitelim nejen zku$enosti, ale i solidni
pravni a institucionalni klima. Jejich zagatky byly
vyznamné ovliviiovany liberalizaci ekonomiky, vstu-
pem zahrani¢nich firem do &eské ekonomiky i tlakem
ménové politiky, ktery &asto vyrazné omezoval jejich
podnikatelské aktivity.

Hospodafska vykonnost MSPDP zavisi na urovni
efektivnosti vyuZivani upotiebitelnych vyrobnich fak-
torti, pficemz v CR vét§inou chybi specializace na jed-
notlivé etapy vyrobnich technologii. K legalizaci
efektivnosti vyrobnich zdroji proto dochézi az pfi
prodeji koneénych vyrobki.

Proces vytvéteni technologickych, ekonomickych,
informacnich a v neposledni fadé¢ i vlastnickych vazeb
mezi firmami se obvykle oznaduje jako vytvéreni siti.
Pod tento pojem lze zahrnout nejriznéj$i vztahy mezi
podniky a organizacemi. Za vyznamné vztahy v sitich
MSPDP lze povazovat materidlovou navaznost téchto
podniki na lesni podniky, tj. na vyrobce dfivi. Je oviem
nutné pfiznat, Ze u€ast podniku v siti na jedné strané
zvy$uje jeho stabilitu, zejména na useku odbytu vy-
robkd, na druhé strané vSak do jisté miry omezuje jeho
podnikatelskou aktivitu. Jde tedy o to najit vhodné mis-
to mezi ob&ma opoziénimi postoji, tzn. mezi podnika-
telskou priibojnosti, obvykle spojenou s nezaned-
batelnym rizikem, a ucasti v siti, kterd s sebou pfinasi
nebezpedi podnikatelské rigidity.

V zemich EU se pfi vytvéfeni siti &asto vyskytuje re-
gionalni pfistup. Pfikladem mize byt kooperaéni pro-
pojeni vyrobcl bytovych interiérii v Lombardii, kde se
v okruhu asi 80 km koncentruje 14 firem, které vyrabé&ji
zejména nabytek, osvétlovaci télesa, bytovy textil
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a bytovou keramiku (Porter, 1990). Takova sit’, jejiZ
vznik miZe byt i vysledkem osobnich vztahl mezi vlast-
niky, resp. mezi vedoucimi pracovniky téchto firem,
umoziluje viestrannou kooperaci, ktera je dilezitd pfi
pronikani na zahraniéni trhy. Zfejmé i to je jedna z pfi¢in
konkurenceschopnosti italského nabytku.

PREDPOKLADY EXPORTU VYROBKU
CESKYCH MSPDP

Liberalizace &eské ekonomiky umoziiuje pusobit
zahrani¢nim firmdm na na$em trhu bez vétich omezeni.
Tato skuteénost zptsobuje, Ze domaci vyrobci se musi
konfrontovat se zahrani¢ni konkurenci ve zna¢né §iroké
S§kale podnikéni — zejména v kvalit&, cenach, designu,
distribuéni siti i obchodni zdatnosti prodejct. Zvysujici
se konkurence na domacim trhu do znaéné miry zmen-
Suje rozdily mezi prodejem vyrobku doma a v zahranici.
Tato situace motivuje $ir$i uplatnéni nasich MSPDP
mimo CR, pochopitelng za predpokladu, Ze vyfesi i ad-
ministrativni, pravni a jiné pfekazky spojené
s exportem. Z té€chto diivodi je vhodnou formou $irsiho
pronikani vyrobkl ¢eskych MSPDP na zahraniéni trhy
bud’ jejich napojeni na velké firmy formou subdodévek,
nebo vstup do sité, ktera disponuje vhodnymi odby-
tovymi kandly (Bartunék, Kelblova, 1999).

Pozice subdodavatele je v podstaté zavisla na pevnosti
a povaze vztahi mezi nim a generalnim dodavatelem.
Pro subdodavatele je vyhodné, kdyZz jsou tyto vztahy
tak pevné, Zze vedou ke sdileni know-how, k rozho-
dovéni o investicich, resp. ke spoleénému planovani
dal$iho rozvoje. Postaveni subdodavatele je vSak
spojeno s rizikem, Ze vytvofeny vztah miZe byt ukon-
&en, a to bud’ tim, Ze si generalni dodavatel najde jiného
subdodavatele, nebo zméni sortiment ¢i ztrati zakazky.
Subkontraktace tak mize zménit charakter podnikani
MSPDP a nasledné i styl jeho fizeni.

K $ir§imu uplatnéni vyrobkti MSPDP na zahrani¢nich
trzich mize pfispét i podpora EU, zejména jeji meto-
dicka a (do jisté miry) i finan¢ni pomoc. Podptirné pro-
gramy EU se v CR uskute&iiuji prostfednictvim Mini-
sterstva primyslu a obchodu CR a Ministerstva pro
mistni rozvoj CR, ktera udéluji finanéni podpory pros-
trednictvim Ceskomoravské zaruéni a rozvojové banky.
Vyznamnou pomoci je v tomto sméru i ¢innost Agentu-
ry pro rozvoj podnikani, ktera poskytuje informace
prostfednictvim svych regionalnich pracovist.
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OPATREN{ NA ZVYSEN{ EXPORTNI
VYKONNOSTI MSPDP

Opatfeni zaméfend na zvySeni exportu vyrobkl
MSPDP by méla v prvni fadé spoéivat v odstranéni
piekazek, které brani této skuping podnikil v pronikani
na zahrani¢ni trhy. Pomineme-li kvalitu vyrobku a je-
jich design, je to nedostatek finan¢nich prostfedki, mala
obchodni zdatnost a nedostatek informaci o podminkéch
na zahraniénich trzich.

Finanéni situace MSPDP je vétinou nedobra. Zpi-
sobuje ji — kromé obtiZzného opatfovani provozniho
kapitalu pfi zahajeni vyroby — vysoké dafiové zatiZeni,
dlouhé doba odpisovani investiéniho majetku a vysoké
néklady na ziskani ciziho kapitdlu. Opatfovani uveérd je
pro MSPDP navic ztiZzeno tim, Ze tyto podniky obvykle
nedisponuji majetkem, ktery je z hlediska banky vhod-
ny k zajidténi Gvéru. Navic banky daji pfednost spise
klientim, jejichZ projekty jsou spojeny s velkymi tvéry,
a tedy i s vétsi ziskovou marzi penéznich Ustavii. Pod-
minkou vstupu fondt do podnikatelskych aktivit je ob-
vykle pfedpoklad alespoii 25-30% zuroleni vynalo-
zenych finanénich prostfedki. Fondy rovnéz davaji
vétsinou prednost velkym projektim, a to ze stejnych
diivodi jako banky. Pijéky Ceské exportni banky jako
penéZniho ustavu zaméfeného na financovani exportu
za vyhodnéjSich podminek nepfichézi pro MSPDP
v uvahu, protoZe kolem této banky je financovani
uveéri se statni podporou, coZ je napf. vyvoz velkych
investi¢nich celkl. Pro podporu exportu vyrobki
MSPDP lze vsak vyuzit sluZzeb Exportni a garanéni
pojistovaci spole¢nosti (EGAP), jejiz produkty jsou
viestrannéj$i. Tato spolecnost byla zaloZena v roce
1992, aby instituciondlné zabezpefovala proexportni
program byvalé CSFR. Po rozdéleni federace se EGAP
zménila na statni akciovou spoleénost, pfi¢emz ak-
cionéfskéd prava pfislueji istfednim organim, tj. Mi-
nisterstvu financi CR, Ministerstvu primyslu a obchodu
CR, Ministerstvu zahrani&nich v&ci CR a Ministerstvu
zemédglstvi CR. Hlavni naplni &innosti spoleénosti je
pojistovani vyvoznich uvéri proti uzemnim rizikim
a proti riziku nezaplaceni pro platebni neschopnost nebo
neochotu platit. Je je$té¢ nutné dodat, Ze je jako prvni
instituce tohoto typu ze zemi stfedni a vychodni Evropy
fadnym ¢Elenem mezinarodni asociace uvérovych a in-
vesti¢nich pojistitelti tzv. Bernské unie. Inspirujici by
pro nds v tomto sméru mohla byt praxe v Rakousku, kde
jsou na financovani vyvozu vyrobki malych a stfednich
podnikili zaméteny dvé instituce — jednak Rakousky
vyvozni fond, ktery poskytuje jmenovité uvéry do
100 mil. ATS na dobu do 1,5 roku, jednak Rakouska
narodni banka, ktera uvéruje export s objemem 100 az
800 mil. ATS.

Malou obchodni zdatnost pracovnikit MSPDP je nut-
né odstranit cilevédomym usilim. Prvnim krokem na
této cesté je pfimy kontakt se zahrani¢nim trhem. To je
v sou¢asné dobé ztizeno zru§enim obchodnich oddéleni
na nalich zastupitelskych ufadech v zahraniéi, ke
kterému do$lo v roce 1993. Tato oddéleni poskytovala
nadim vyvozciim napf. informace o vznikajicich podni-
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katelskych pfilezitostech, pomdahala feSit obtize
v obchodnich stycich, doporuovala obchodni za-
stupce a ovéfovala bonitu zahrani¢nich firem. Vybu-
dovani vlastni odbytové sité v zahrani¢i nepfichazi pro
MSPDP v tivahu pro velkou finan¢ni naro¢nost. Na tom-
to useku maji nase centralni instituce viéi malym
a sttednim podnikiim zna&ny dluh.

Pomérné uspokojivé jsou moznosti ziskani informaci
pro exportni aktivity od Czech Trade jako organizace
zaméfené na podporu naseho podnikani v zahraniéi.
Tato instituce poskytuje informace vétdinou kvalifiko-
vané a v poZadované struktufe. Pro MSPDP je to vy-
hodné, protoze vétSinou nedisponuji pracovniky
s dostatkem znalosti a zkuSenosti na iseku zahrani¢niho
obchodu, zejména pak z oblasti zahraniénich ekono-
mickych vztahil, obchodni politiky, techniky obchod-
nich operaci a celni praxe.

Z perspektivniho hlediska je Zadouci umoznit pracov-
nikim MSPDP ziskéavat ucelen&j§i poznatky o zahra-
ni¢nim obchodu. Pro tento ucel by bylo vhodné zfidit
specializované kurzy napf. na vysokych a stfednich
$kolach ekonomického zaméfeni.

ZAVER

Otevienost éeské ekonomiky odstraiiuje rozdily mezi
vyrobky, které jsou uréeny pro domdciho spotiebitele
a pro vyvoz. Na obou trzich je predpokladem obchod-
niho spéchu jejich konkurenceschopnost. Zahrani¢ni
trhy jsou pro naSe MSPDP v mnoha smérech vyznam-
né, vyrobni a obchodni orientace na né je vyhodna ze-
jména z dlouhodobéjsiho hlediska. Konkurenceschopny
vyrobek je pfedeviim vysledkem kvalifikované prace,
pouzitych technologii a vhodnych surovin, coZ jsou fak-
tory, kterymi tyto podniky vétSinou disponuji. Zvlasté
vyhodné je jejich za¢lenéni do siti, a to domdcich i za-
hrani¢nich.

Ulohou stitnich organi je usnadnit pronikani
MSPDP na zahraniéni trhy. Mohou tak &init jednak ob-
chodnépolitickymi opatfenimi, jednak proexportni &in-
nosti. Jednd se zejména o poskytovani informaci
0 moznostech vstupu na pfisluiny zahraniéni trh i in-
formaci o vhodnych komoditich a specifickych odby-
tovych podminkach. Dale se jedna o propagaci vyrobki
a ziskani kontaktl zastupcl zdjmovych organizaci
MSPDP v zahraniéi a 0 pomoc zahranié¢nim firmam pfi
navazovani kontakti s ¢eskymi podniky, v neposledni
fadé i o pfipadnou akvizici.
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PARTICIPATION OF SMALL AND MEDIUM ENTERPRISES OF THE
CZECH WOODWORKING INDUSTRY IN INTERNATIONAL TRADE

J. Bartunék, H. Kelblova

Mendel University of Agriculture and Forestry, Faculty of Forestry and Wood Technology, Lesnicka 37,

613 00 Brno

Small and medium enterprises are an important eco-
nomic factor because they not only contribute to the
active balance of foreign trade but also create jobs in
the areas with lack of job opportunities. Hence such
policies should be envisaged in the Czech Republic that
will increase the share of these businesses in exports or
will promote their internalization by the single market
of European Union. Woodworking enterprises with
maximally 250 employees can be considered as small
and medium ones. Their efforts to increase exports are
usually hampered by different factors such as the need
of higher loans and remoteness of foreign customers
requiring special provisions for product transportation.
Participation of specialized institutions, e.g. forwarders,
insurance companies and customs-office, is often nec-
essary.

The economic environment in the Czech Republic is
not incentive to the activities of small and medium en-
terprises. They are hampered by law instability, by hard-
ly enforceable law and sometimes by the insolvency of
domestic customers. Vague economic policy — mainly
in the sector of export support, is another obstacle.

The woodworking industry in the Czech Republic is
a subsector (20); its statistical records comprise saw-
mill production, wood impregnation, production of ve-
neers, plywood, agglomerated wood products, windows,
doors, wooden containers, cork products and basketry
products. Table I shows production characteristics of
this subsector according to the size groups of enter-
prises.

Export engagement, expressed by an export propor-
tion in total output, is indicated by data in Table II; the
proportion of subsector (20) exports decreased by one
fifth in 1995-1998. Export trends of subsector (36) were
more satisfactory in this period; its enterprises export
furniture, musical instruments, sports articles, toys,
medals and jewelry; the proportion of product exports
in total output was constant in this case.

The trends of subsector (20) foreign trade, as docu-
mented by data in Table 1II, have been quite satisfacto-
ry in recent years. Exports increased from 14.5 billion
K¢ to 17.2 billion K& in 1995-1998, i.e. by 19%, and
imports from 4.4 billion K¢& to 6.8 billion K¢, i.e. by
55%, the balance of trade increased from 10.1 billion
K¢ to 10.4 billion K&, i.e. by 3%. It is to suppose that
the share of small and medium woodworking enter-
prises in these trends is substantial. Their advantages
are flexible responses to changes in foreign demand.
Most of them have better technological equipment for
the production of small series and/or original products
that are regularly commercially attractive.

The open Czech economy eliminates differences be-
tween the products destined for inland market and for
export. Their commercial success on both markets is
based on their competitiveness. Foreign markets are
important for the Czech small and medium woodwork-
ing enterprises from many aspects, production and trade
orientation is advantageous in the long run. A competi-
tive product is a result of skilled labor, applied techno-
logies and suitable raw materials, that means of the
factors available to most of these enterprises. They can
take particular advantage of their incorporation into in-
ternal and external networks.

The role of government authorities is to support the
penetration of small and medium woodworking enter-
prises to foreign markets by trade and pro-export poli-
cies. They involve information on opportunities to enter
the respective foreign markets as well as information
on suitable commodities and specific marketing condi-
tions. Other measures are product promotion and estab-
lishment of contacts with representatives of interest
organizations of foreign woodworking small and medi-
um enterprises, assistance to foreign firms intending to
establish contacts with Czech enterprises, and last but
not least potential acquisitions.

Kontaktni adresa:

Prof. Ing. Jifi Bartun &k, DrSc., Mendelova zemédélska a lesnicka univerzita, Lesnické a dfevafska fakulta, Lesnicka 37,

613 00 Brno, Ceska republika
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AKTUALITA

KE KONCEPCI HOSPODARSKE UPRAVY LESU

ON THE CONCEPT OF FOREST MANAGEMENT

V soucasné dobé se na riiznych urovnich velmi $iroce
diskutuje o problematice daldiho rozvoje hospodaiské
upravy lest v jeji praktické oblasti, tj.: vyhotovovani LHP,
LHO, OPRL, vazby na zaméry lesnické politiky, Grovei
legislativnich ramcti atd. V lofiském roce probéhly k to-
muto tématu mj. i dva stéZejni seminare (v Kostelci nad
Cernymi lesy a v Bmé), kde zaznéla cel4 fada nézorti ne-
jen na tyto problémy. Obecné lze fici, Ze nazorové spek-
trum je velmi roztfisténé, Ze existuje vyrazny vliv
partikularnich zajmi; zasadni shoda panuje snad pouze
v tom, Ze praktické aplikace hospodéiské Gipravy lesti jsou
potiebné a je nutné je dale rozvijet. Problémem ovsem je,
Ze v takovych diskusich jsou minimélné zastoupeni ti,
kterych se zalezitost bezprostiedné tyka, tzn. vlastnici
lesti, nezahrnujeme-li mezi né spravce statniho lesniho
majetku — Lesy Ceské republiky, s. p., Hradec Krélové.
To je podle mého nazoru jednoznaény nedostatek, ktery
nové vytvofené zdméry a koncepce v oblasti hos-
podéiské upravy lesii nutné posune do Urovné do¢asné,
tedy v podstat& do doby, nez dojde ke konsolidaci vlast-
nickych struktur a nasledné k vyraznému prosazovani
jejich zajmu. To vstoupi do popiedi podle mého nazoru
v historicky nepfili§ vzdaleném obdobi, coz jisté ovlivni
celé fada faktorti, z nichZ ve vnitni oblasti pijde zejména
o zalezitosti ekonomického dopadu na hospodareni
vlastnikl plant zpracovanych podle standardd HUL
a zvySeni nakladi na zpracovani LHP (rozdil mezi nakla-
dy a pfipadné se sniZujicim rozsahem dotaci). Oblast
vnéjsi lze v podstaté specifikovat fadou problémi pfi
vstupu do EU. Proto soudim, Ze z4sady koncepce hos-
podarské upravy lest nelze fesit jaksi shora (védecko-
-technicka fronta, zpracovatelé, statni sprava atd.), ale ze
je nutné vstoupit do §ir§i komunikace s vlastnickymi
strukturami a dale prihlédnout ke stylu zpracovani obdob-
nych dél v evropském kontextu. Pf¥i komunikaci
s vlastnickymi strukturami bude nutné se zaméfit na tii
zékladni body:

1. kdo a jak citi potiebu vypracovavani dél hospodarské
upravy lesi,

2. jak by takova dila méla vypadat (po strance obsahové
i formalni), aby byla skutenym néstrojem vlastnika pro
optimalizaci a rozvoj jeho hospodaieni,

3. kolik za takto zpracované materiély je vlastnik schopen
a ochoten zaplatit.

1. FOR. SCL, 46, 2000 (10): 495-496

To je jisté zalezZitosti prizkumové etapy organizované
riznymi formami, kde by méla byt realizace vedena po
trovni UHUL v Brandyse nad Labem a univerzity
s lesnickymi obory s koordinaci organi statni spravy
lesti. Soudim, Ze takto by bylo mozné v kratké dobé ziskat
zéakladni souhrn informaci, které mohou v navaznosti na
zasady lesnické politiky poslouzit jako zéklad pro stano-
veni koncepce praktické oblasti hospodaiské upravy
lesii. Nez se v8ak (a véfim, Ze brzy) pfikrodi k realizaci
uvedeného, je mozné v ivahach ke koncepci vychazet
z nasledujicich zasad a pfedstav:

— lesni hospodafiské plany a osnovy v souéasné formé
neslouzi vlastnikiim jako dynamicky nastroj pro rozho-
dovani pfi hospodafeni, jsou vyuzitelné pro piehled
o majetku (mapové materidly a zji§téni stavu lesa v urci-
té urovni pfesnosti),

— pro vyuZiti materiald jako néstroje ovliviiovani hospo-
dafeni je potfebné $ir§i dovedeni do oblasti techno-
logické i ekonomické s moznymi alternativami
a variantami i s iidaji o zménéach hodnoty majetku pfi
volbé variant a alternativ (obecné oblast lesnického
hospodatského auditu na modelové urovni ve smyslu
zésad stanovenych na UHUL Lesnické a dfevaiské fa-
kulty Mendelovy zemé&délské a lesnické univerzity
v Bmné),

— i pfes uvedené je ucelné dokonceni dosavadniho cyklu
obnov LHP a LHO (byt’ pfipadné od uréité doby jako
paralelniho $etfeni) z diivodu potfeby vytvoreni sou-
vislého zobrazeni lesa, pfipadné komplexni piedstavy
o vlastnickych strukturach,

— je nutné specifikovat pfesnost, vypovidaci hodnotu gra-
fickych vystupti na zdkladé vstupnich materiald v jed-
notlivych krocich, pfipadné posoudit vyuziti
alternativnich metod zpracovani, §ir$i vyuzZiti letecky
a druZicové pofizenych médii, GIS atd.,

— je potfebné piehodnotit vytvareni ramcti diferenciace
hospodateni, které ne vzdy lokalné plni sviij udel, ve
vazb&na OPRL,

—za zasadni lze povazovat nalezeni nového obsahu, napl-
né a hlavné vyuziti hospodéisko-ipravnickych mate-
riéld pro drobné vlastniky lest, at’ uZ hranice pro nutné,
povinné vypracovavani LHP se posune jakkoli,

— hovofime-li o OPRL, je potfebné uvedené materialy
(v jakychsi pfepracovanych zkracenych verzich) dat na
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okresni trovni k dispozici ve srozumitelné formé
i laickym vlastnikiim. Déle je nutné $ife zapojit, vyuZit
OPRL pro strategii v planovani rozvoje krajiny.
Obecné je tfeba se pfiblizovat standardim a smérim
vyuzivanym v EU ve stfedoevropském kontextu. Lze fici,

Ze by se v zdsadé mélo jednat o nésledujici sméry

s dosahem do praktické, ale i teoretické vyzkumné &in-

nosti:

— praktické dila hospodafské upravy lesti koncipovat
v trovni minimalniho rozsahu s pfimou zdsadou ucel-
nosti pro vlastnika a takovym obsahem, aby orgénim
statni spravy bylo umoZné&no kontrolovat dodrZeni le-
gislativnich limiti pfi hospodateni,

— pfi jejich zpracovavani v maximalni mife omezit potfebu

Zména publikaéniho jazyka
ve védeckych ¢asopisech CAZV

Predsednictvo Ceské akademie zeméd&lskych véd prija-
lo na zasedani dne 6. 4. 2000 usneseni, kde mj. doporucuje
zménu publika¢niho jazyka ve védeckych Casopisech
vydavanych pod gesci CAZV. Piedsednictvo navrhuje
Vydavatelské radé CAZV zavést angliétinu jako jediny
jazyk ve vSech védeckych ¢asopisech od 1. 1. 2001. Od
1. 7.2000 redakce ¢asopisu Journal of Forest Science pfi-
jima pfispévky psané pouze v angliétiné.
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terénni prace (z divodu organizaénich i ekonomickych),

— pfi posuzovéni stavu lesa hledat a vyuzit dynamické
metody umozZiiujici srovnavaci hodnoceni, tedy pro-
gnostiku (modely vyvoje produkce, fotogrammetrické
metody atd.),

— vytvofit srovnévaci hospodaiské standardy pfi uplat-
flovani strategii a variant hospodafeni v diferencova-
ném prostiedi,

— dofesit problematiku informac¢niho toku, zpiisobu vyu-
ziti informaci a déle provést syntézu dosavadnich infor-
maci.

Soudim, Ze nejen uvedené, ale i dalsi $irsi aspekty mo-
hou pfispét k rozvoji hospodafské tpravy lesi, aniz by-
chom ztratili jeji vysoky proklamovany standard.

Prof. Ing. Jaroslav Simon, CSc.,
Mendelova zemédélska a lesnicka univerzita, Brno

A change of publication language
in Scientific Journals of the Czech Academy
of Agricultural Sciences

At its session on the 6™ April 2000, the Presidium of the
Czech Academy of Agricultural Sciences adopted a reso-
lution recommending, among other things, to change the
publication language in scientific journals published un-
der the Academy patronage. The Presidium proposes to
the Publishing Board of the Academy to introduce English
as the only language in all scientific journals from the
1* January 2001. The papers written exclusively in English
are accepted by the editor’s office of the Journal of Forest
Science from the 1% July 2000.
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INSTRUCTIONS TO AUTHORS

The journal publishes original results of fundamental and ap-
plied research from all fields of forestry related to European
forest ecosystems. An article submitted to Journal of Forest
Science must contain original work and must not be under
consideration for publishing elsewhere. Manuscripts should
not exceed 25 double-spaced typed pages (A4 size) including
tables, figures, references, abstract and summary. A PC disket-
te with the paper text and graphical documentation should be
provided with the paper manuscript, indicating the used editor
program. Papers should be clear, concise and written in Czech,
Slovak or English. Each manuscript must contain two or three
pages of English summary. Correct English is the responsibi-
lity of the author. Manuscripts should be typed on standard
paper (A4 size, 60 characters per line, 30 lines per page). They
must fully conform to the organization and style of the journal.
Two copies of the manuscript should be sent to the executive
editor: Mgr. Radka Chlebeckovd, Institute of Agricultural and
Food Information, 120 56 Praha 2, Slezské 7, Czech Republic.

Text

Manuscript should be preceded by a title page comprising
the title, the complete name(s) of the author(s), the name and
address of the institution where the work was done, and the
telephone and fax numbers of the corresponding author, or
e-mail. Each paper must begin with an Abstract of no more
than 90 words, and key words. The Introduction should be
concise and define the scope of the work in relation to other
work done in the same field. As a rule, it should not give an
exhaustive review of literature. In the chapter Materials and
Methods, the description of experimental procedures should be
sufficient to allow replication of trials. Plants must be identi-
fied by taxonomic and common name. Abbreviations should
be used if necessary. Full description of abbreviation should
follow the first use of an abbreviation. The International Sys-
tem of Units (SI) and their abbreviations should be used. Re-
sults should be presented with clarity and precision.
Discussion should interpret the results. It is possible to com-
bine Results and Discussion in one section. Literature citation
in the text should be by author(s), and year. If there are more
than two authors, only the first one should be named in the
text, followed by the phrase et al."* They should mainly con-
sist of reviewed periodicals. References should include only
publications quoted in the text. They should be listed in alpha-
betical order under the first author’s name, citing all authors.

Tables

Tables should be numbered consecutively and have an ex-
planatory title. Each table, with title, should be on a separate
sheet of paper.

Figures

Figures should be referred solely to the material essential
for documentation and for the understanding of the text. Dup-
licated documentation of data in figures and tables is not ac-
ceptable. All illustrative material must be of publishing
quality. Figures cannot be redrawn by the publisher. Photo-
graphs should exhibit high contrast. All figures should be num-
bered consecutively with arabic figures. Both line drawings
and photographs are referred to as figures. If several separate
line drawings or photographs are to be incorporated in a single
figure, they should be sticked on a white card with a minimum
of space left between them. Each figure should contain a con-
cise, descriptive legend.

The manuscript will not be accepted to be filed by the
editorial office if its formal layout does not comply with the
instructions for authors.

POKYNY PRO AUTORY

Casopis uvefejiiuje pivodni védecké prace ze viech oborti les-
nictvi, které maji vztah k evropskym lesnim ekosystémim.
Autor prace je odpovédny za puvodnost prispévku; prace ne-
smi byt publikovidna nebo zasldna k publikovéni do jiného &a-
sopisu. Rozsah zaslaného pfispévku nema piesdhnout 25 stran
(A4 formidtu, psanych obfadek) vetné tabulek, obrazku, lite-
ratury, abstraktu a souhrnu. K rukopisu je tieba priloZit disketu
s textem prace a s grafickou dokumentaci pofizenou na PC
s uvedenim pouZitého programu. K publikovani jsou pfijima-
ny prace psané v esting, slovenstiné nebo anglicting. Zaslané
rukopisy musi obsahovat anglicky souhrn o rozsahu 3 strany.
Autor odpovida za spravnost anglického textu. Rukopisy maji
byt napsany na papife formatu A4 (60 ihozi na fadku, 30 fad-
ki na strance). Uspofddani ¢lanku musi odpovidat formé, ve
které jsou ¢lanky publikoviny. Je tfeba zaslat dvé kopie ruko-
pisu na adresu vedouci redaktorky: Mgr. Radka Chlebeckova,
Ustav zeméd&lskych a potravinaiskych informaci, 120 56 Pra-
ha 2, Slezska 7. O uvefejnéni price rozhoduje redakéni rada
Casopisu se zretelem k lektorskym posudkim, védeckému pri-
nosu a celkové kvalité prace a s pfihlédnutim k vyznamu ¢lan-
ku pro lesni hospodafstvi.

Uprava textu :

Rukopis mé obsahovat titulni stranu, na které je uveden nizev
¢lanku, jméno autora (autorl), nazev a adresa instituce, kde prace
byla vypracovina, a Cislo telefonu a faxu autora, popf. e-mail.

Kazdy ¢lanek by mél obsahovat Cesky (slovensky) a ang-
licky abstrakt, ktery nemd mit vice nez 90 slov, a kli¢ovi slo-
va. Uvod by mé&l byt struény, s uvedenim zaméfeni a cile price
ve vztahu k dosud provedenym pracim. Nemél by v ném byt
uvadén rozsahly prehled literatury. V kapitole Materidl a me-
tody by mél byt uveden popis pouZitych experimentdlnich me-
tod tak, aby byl postaujici pro zopakovani pokust. Mély by
byt uvedeny obecné i védecké nazvy rostlin. Je-li zapotfebi
pouZivat zkratky, je nutné pfi prvnim pouZiti zkratky uvést
i jeji plny nazev. Je nezbytné nutné pouZivat jednotky odpovi-
dajici soustavé mérovych jednotek SI. V &asti Vysledky by
méla byt pfesné a srozumitelné prezentovina ziskand data
a ddaje. V kapitole Diskuse se obvykle ziskané vysledky kon-
frontuji s vysledky dfive publikovanymi. Je pfipustné spojit
&ast Vysledky a Diskuse v jednu kapitolu. Citovéni fiteratury
v textu se provadi uvedenim jména autora a roku vydéni pub-
likace. Pfi vét§im poctu autorti se uvadi v textu pouze prvni
z nich a za jeho jméno se doplni zkratka ,et al.”.

V ¢&asti Literatura se uvadéji pouze publikace citované
v textu. Méla by sestdvat hlavné z lektorovanych periodik.
Citace se fadi abecedné podle jména prvniho autora: pfijment,
zkratka jména, rok vydani, pIny nazev prace, ufedni zkratka
Casopisu, ro¢nik, prvni a posledni strana. U knihy je uvedeno
i misto vydani a vydavatel.

Tabulky

Tabulky jsou ¢isloviny pribézné a u kazdé je uveden i nad-
pis. KaZd4 tabulka je napsina na jednom listu.

Obrazky

Jsou pfiloZeny jen obrizky nezbytné pro dokumentaci vy-
sledkit a umoZilujici pochopeni textu. Soucasné uvadéni stej-
nych vysledku v tabulkiach a na grafech neni pfijatelné.
V3echny obrazky musi byt vysoce kvalitni, vhodné pro repro-
dukci. Nekvalitni obrazky nebudou piekreslovany, budou au-
torovi vraceny. Fotografie musi byt dostate¢né kontrastni.
V3echny obrazky je tfeba Cislovat pribéZné arabskymi &islice-
mi. Jak grafy, tak i fotografie jsou oznafoviny jako obrazky.
Jestlize ma byt n&kolik fotografii publikovano jako jeden obrazek,
je tfeba je vhodn& uspofadat a nalepit na bilou podlozku. U kaz-
dého obrazku je nutné uvést jeho stru¢ny vystizny popis.

Rukopis nebude redakcf pfijat k evidenci, nebude-li po
formalni strance odpovidat pokyniim pro autory.
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