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ON THE BIONOMICS OF A LITTLE KNOWN SAWFLY
NEMATUS (= PTERONIDEA) MELANOCEPHALUS HTG.
(TENTHREDINIDAE, HYMENOPTERA) ON WILLOWS

K BIONOMII MALO ZNAME PILATKY NEMATUS (= PTERONIDEA)
MELANOCEPHALUS HTG. (TENTHREDINIDAE, HYMENOPTERA)
NA VRBACH

J. Urban

Mendel University of Agriculture and Forestry, Faculty of Forestry and Wood Technology,
Lesnickd 37, 613 00 Brno

ABSTRACT: The sawfly Nematus melanocephalus Htg. is a species little known to biologists and foresters, which occasio-
nally shows local mass outbreaks on smooth-leaved species of genera Salix, Ulmus, Populus, Corylus and Betula. In 1998 the
sawfly (whose occurrence in the Czech Republic was surprisingly evidenced only in Moravia) exhibited a sudden overpopu-
lation on the willow Salix fragilis L. in an old riparian and accompanying stand along the Svratka River in the Brno region.
The sawfly has two generations in a year. Its protandric adults hatch in May and lay eggs under the lower epidermis of leaves.
The average physiological natality amounts to 62.5 eggs, the average actual natality being 42.6 eggs. In captivity, the male
adults live some 4.5 (females only 3.5) days. The embryonal development lasts from 6 to 7 days. The fertilized eggs give rise
to both males and females, the unfertilized eggs produce only males. The male larvae have four to five (females five) instars.
The first instar larvae usually perforate the leaves while older ones eat the leaves from the edge up to the main vein. A month
(18 days in the laboratory) after the oviposition the larvae grow up and pupate in the earth in double cocoons. The adults
hatch in 3 weeks (13 to 17 days in the laboratory) in order to found the second generation. In August or at the beginning of
September (in captivity as soon as in mid-July) the hymenopterous larvae grow up. These larvae diapause in cocoons as
eonymphs until the next spring. In the comparison to female larvae, males are much smaller and consume some 1995 mm?>
(females approx. 4521 mm?) leaf area of S. fragilis in the course of their growth. The sawfly can be of a certain (although
limited) importance in forestry for young plantations of tree species.

Nematus (= Pteronidea) melanocephalus; occurrence; growth; food consumption

ABSTRAKT: Pilatka Nematus mel. phalus Htg. je biologicky a lesnicky mélo zndmy druh, ktery se ob&as lokaln&
pfemnoZuje na hladkolistych druzich rodi Salix, Ulmus, Populus, Corylus a Betula. V roce 1998 se tato pilatka (jejiZ vyskyt
byl v CR prokézin kupodivu jen na Morave) piekvapivé pfemnoZila na vrb& Salix fragilis L. ve starém bfehovém a dopro-
vodném porostu kolem feky Svratky na Brnénsku. Pilatka ma dvé pokoleni v roce. Jeji protandri¢ti dospélci se lihnou v kvétnu
a vaji¢ka kladou pod spodni epidermis listi. Pram&rna fyziologickd natalita je 62,5 (a pramérna redlna natalita 42,6) vajicek.
Saméi dospélci Ziji v zajeti kolem 4,5 (samii jen 3,5) dne. Embryondlni vyvoj trva 6 az 7 dni. Z oplodnénych vajicek se
lihnou same&ci i samiZky, z neoplodn&nych vaji¢ek pouze samelci. Saméi housenice maji Ctyfi aZ pét (samiCi pét) instart.
Housenice prvniho instaru listy obvykle déruji, star$i housenice oZiraji od okraju aZ na hlavni Zilku. Po mésici (v laboratofi
po 18 dnech) od vykladeni dorustaji a kukli se ve dvojitych zamotcich v zemi. Po tfech tydnech (v laboratofi po 13 aZ 17 dnech)
se lihnou dospélci, ktefi zakladaji druhé pokoleni. V srpnu, pfipadné zacatkem zafi (v zajeti jiZ v poloviné Cervence) housenice
dorustaji. Tyto housenice diapauzuji v zamotcich jako eonymfy do pfistiho jara. Sam¢i housenice jsou oproti sami¢im mnohem
mensi a béhem vyvoje zkonzumuji kolem 1 995 mm? (sami&i kolem 4 521 mm?) listové plochy S. fragilis. Urgity (byt vét§inou
jen omezeny) lesnicky vyznam muZe tato pilatka mit v mladych dievinnych vysadbach.

Nematus (= Pteronidea) melanocephalus; vyskyt; vyvoj; spotfeba potravy
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INTRODUCTION

A very abundant occurrence of the sawfly Nematus
(= Pteronidea) melanocephalus Htg. was reported on
brittle willow (Salix fragilis L.) in a riparian and ac-
companying stand along the Svratka River in the Brno
region in 1998. The morphologically and biologically
interesting leaf-eating sawfly is one of 456 species in
the family of sawflies (Tenthredinidae) detected in the
territory of the Czech Republic. Within its family, it is
ranked among the taxonomically difficult and in terms
of species most numerous holarctic subfamily of Ne-
matinae which is represented in the fauna of the Czech
Republic by a total number of 24 genera and 186 spe-
cies (Bene§, 1989). After the genus Pristiphora Latr.
the genus Nematus Panz. is the second genus of the
subfamily most abundant in species. Of 33 autochthonous
representatives of the genera the majority of them lives
on tree species belonging to the family of willows (Sali-
caceae), i.e. on willows and poplars. Only a few species
exhibit occasional outbreaks and then also do consider-
able damage (e.g. N. salicis L. on willows, N. me-
lanaspis Htg. on willows and poplars, and particularly
N. ribesii Scop. on currents and gooseberries).

The sawfly N. melanocephalus is an original Euro-
pean taxon which is definitely neither widely spread nor
abundant species in the natural conditions of our coun-
try. This can be proved by the fact that its occurrence
in the territory of the former Czechoslovakia is so far
documented only in Moravia. The species has no im-
portance for forestry neither in the Czech Republic nor
in other European countries. It is, therefore, no wonder
that there are only very few data on its occurrence, host
tree species, growth and damage. However, the descrip-
tion of adults of both sexes including larvae as well as
the very basic information about the distribution and
bionomics of the sawfly can be found not only in the
specialized hymenopterologic literature, but sometimes
also in papers aimed at general entomology or forest
protection.

The sawfly N. melanocephalus was first described
by Hartig in 1837. In literature, it is frequently referred
to also under other genera such as Tenthredo L., Pteronus
Jur. and Pteronidea Rohw. Since 1911, when Rohwer
distinguished the last mentioned genus, the sawfly was
very often ranked among this genus. Many older authors
mention the sawfly also under different scientific names
of species. For example, Ratzeburg (1844) de-
scribes it under the name of Tenthredo (Nematus) per-
spicillaris Klg. (in German gelbe Riisternblattwespe)
and Torre de Dalla (1894) mentions it under
31 synonyms in his catalogue of hymenopterous insects.

Some more significant data about the morphology
and biology of the sawfly were provided by Ratze-
burg (1844) who speaks highly of the practical impor-
tance of the insect when claiming that it is sometimes
equally abundant and harmful as the “very harmful*
sawfly N. salicis. General knowledge of this sawfly and
of some more frequent relative species acquired by for-
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mer researchers (e.g. Brischke, Zaddach, 1883;
and especially Baer, 1915) is summarized by Es-
cherich (1942). The data on its morphology, sys-
tematics, host tree species and growth can be found in
tenthredinologic papers by Enslin (1913), Berland
(1947), Lorenz, Kraus (1957), Benson (1958),
Zhelokhovcev (1988), etc. Nevertheless, no spe-
cial papers apparently exist on the biology of the sawfly
(in contrast to the much more popular and important
species of N. salicis L. and N. melanaspis Htg. that
were studied in detail also under natural conditions of
our country) (Martinek, 1958, Urban, 1993).

The sawfly N. melanocephalus is usually not being
mentioned among the insect species of greater impor-
tance for forestry thanks to its scattered occurrence and
local character of damage. However, in accordance with
Ratzeburg (1844) some authors (Gusev, Rim-
skij-Korsakov, 1953; Pfeffer et al., 1954,
Schimitschek, 1955; Zhelokhovcev et al.,
1955, etc.) consider it to be a forest pest due to its
tendency to occasional gradations associated with con-
spicuous feedings and defoliation. Also the observation
itself gives the evidence that the sawfly can outbreak
very rapidly under favourable natural conditions and
considerably damage the host tree species by concen-
trated feeding.

The paper presented discusses a so far very much
neglected issue of the growth and harmfulness of the
sawfly. Although the insect outbreaks are of temporary
character, the knowledge gained in our territory is origi-
nal and applicable in other areas with similar natural
conditions.

LOCALITY AND METHODS

All measurements and investigations were carried
out in 1998 in a riparian and accompanying stand along
the Svratka River, in its stretch situated at altitudes
ranging between 205 and 215 m, in the area delineated
by Brno town quarters of Jundrov, Komin and Bystrc
(District Brno-City). The stand was mainly composed
of white willow (Salix alba L.), brittle willow (S. fragilis
L.), willow hybrid S. x rubens Schr., black poplar
(Populus nigra L.), white poplar (P. alba L.), common
alder [Alnus glutinosa (L.) Gaertn.] and European white
elm (Ulmus laevis Pall.). The stand that was differenti-
ated in terms of species and space was markedly domi-
nated by the individual trees of old age categories.
A detailed investigation could, therefore, be made only
on younger trees or on low branching crown parts of
old trees. The occurrence and growth of the sawfly in-
cluding the damage were monitored in week intervals
over the whole growing season.

At the same time, the sawfly was subjected to labo-
ratory investigations where both mass and individual
rearings of larvae hatched from eggs laid in the open or
in captivity were established. For mass rearings Drygal-
ski glass dishes of 20 c¢cm in diameter and 10 cm in
height were used. Freshly taken leafy shoots of brittle
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willow (8. fragilis) whose bases were covered with
a slightly moistened piece of paper wool were inserted
into the dishes every day. The leaf area offered to the
larvae was measured planimetricly. Each of such rearing
containers housed about 50 eggs which always origi-
nated from the same female.

The time of embryonal and postembryonal develop-
ment of the sawfly was studied in the laboratory envi-
ronment. Particular developmental stages of the larvae
were determined on the basis of micrometrically meas-
ured width of their head shell. In the course of feeding
the larvae of particular instars were also measured for
their body length. Food consumption (in mmz) was meas-
ured every day by detracting the area of non-consumed
leaves from the total area of leaves offered — separately
for male and female larvae. Regarding the existence of
the facultative form of arrhenogenic parthenogenesis,
the male larvae were easily obtained from unfertilized
eggs and the female larvae from fertilized eggs (after
the elimination of generally low numbers of male larvae
with apparently smaller average width of their head
shell from the third instar). In addition to the size of
damaged leaf blade area, the number and size of frass
produced by the larvae of particular growth stages were
recorded. About 3 cm thick layer of slightly moistened
garden earth was put on the bottom of rearing contain-
ers in the period of maturation, in which the larvae
formed cocoons after having ended the feeding.

After recording the hatching date, male and female
imagoes were immediately transferred into the common
rearings of individuals of both sexes and into the sepa-
rate male and female rearings. Freshly cut leafy shoots,
whose basal ends were covered with moistened paper
wool (similarly as in rearing larvae) in order to prevent
their early wilting and to saturate the physiological needs
of the reared adults were inserted into the rearing con-
tainers every second day. During the rearings, the re-
corded data included also the time of oviposition, the
number of eggs and their localization in the leaf blade.
Registered mortality data in the adults included the date
of death and the number of unlaid eggs in females which
was determined by the microscopic dissection of their
ovaries. Physiological and actual natality of females
was derived from the number of laid and unlaid eggs.

The same methodological approach was adopted to
study the course of development and food consumption
of larvae of the second generation. The larvae of par-
ticular instars were measured for their head shell width
and the grown-up larvae were kept until the adult stage.
Some larvae were used for a preliminary study of their
trophic affinity to some host tree species.

RESULTS AND DISCUSSION

OCCURRENCE AND HOST TREE SPECIES
The greatest species richness of sawflies from the

subfamily of Nematinae in Europe can be found in its
central and northern parts. Similarly, the centre of oc-
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currence of N. melanocephalus is in central and northern
Europe (Torre de Dalla, 1894; Enslin, 1913;
Cinovskij, 1953, etc.). For example, in France the
sawfly is known as a rare species (Berland, 1947).
Zhelokhovcev etal. (1955) consider the sawfly to
be generally a species inhabiting Europe including the
European part of the former Soviet Union and Caucasus.
However, the insect was not recorded in the Moscow
region of Russia (Zhelokhovcev, Prochorova,
1976), neither in central Asia (Zhelokhovcev, 1976a)
and in north-eastern Asia (Zhelokhovcev, 1976b).
It was unintentionally introduced to North America where
its occurrence is reported as early as in 1875 (Ci-
novskij, 1953).

In addition to elm, the host tree species of N. melano-
cephalus are considered to be willow and poplar (Rat-
zeburg, 1844) and also birch and hazel (Brischke,
Zaddach, 1883). According to Enslin (1913),
Hedicke (1930) etc. it can mostly be found in
Europe on willow, less frequently on birch, poplar, ha-
zel and elm, and according to Francke-Gross-
mann (1953) mainly on elm and birch. For example,
Escherich (1942) ranks the sawfly among insect
pests on elm. According to this host tree species and
characteristic orange-yellow spots on sides of thoracic
and abdominal segments of larvae the sawfly was given
an official German name as “gelbe Ulmenblattwespe®.
In our country, the insect is ranked by Pfeffer et al.
(1954) among salicicolous species occurring on various
willow and poplar species.

There are relatively scarce data in the literature on
particular host tree species of N. melanocephalus. For
example, Gusev, Rimskij-Korsakov (1953)
considered the insect to be a pest of European aspen
(Populus tremula L.), white poplar (P. alba L.), black
poplar (P. nigra L.), Italian poplar (P. pyramidalis Ro-
zier) and P. laurifolia Ledeb. in the European part of the
former Soviet Union. The frequent occurrence on aspen
and the prevailing black colour of head in the larvae
gave rise to a Russian name of the sawfly “osinovyj
chernogolovyj pililshchik®. Torre de Dalla (1894)
reports its occurrence found in his own studies gener-
ally on poplar and willow, and particularly on goat wil-
low (S. caprea L.). On the contrary, later authors in-
clude also smooth-leaved willows (e.g. Cinovskij,
1953; Lorenz, Kraus, 1957) as the host tree spe-
cies — in addition to elm, birch, hazel and poplar. In
Finland (Kontuniemi, 1960), the sawfly was found
on S. phylicifolia L. belonging to the relatives of S. hi-
color Ehrh. in Europe and on Corylus avellana L.

In the Brno locality, the sawfly N. melanocephalus
exhibited an abundant occurrence on brittle willow
(S. fragilis L.) and a less frequent occurrence on its cross-
bred with white willow (S. alba L.), i.e. on S. x rubens
Schr. The sawfly was not found on the other host tree
species of Salix, Ulmus, Populus, Corylus and Betula.
With respect to the fact that the controlled part of
mainly large trees was limited, however, the sawfly
occurrence on other tree species cannot be excluded.
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Similarly, in the laboratory rearings the sawfly lar-
vae brought from the field or reared from eggs depos-
ited in the field or in the laboratory conditions con-
sumed far most S. fragilis and very intensively also S.
X rubens, i.e. the species on which the pest was also
found in the open. Of other tree species the larvae of
medium and higher instars most readily consumed
European white elm (Ulmus laevis Pall.) and smooth-
leaved elm (U. carpinifolia Gled.). However, the con-
sumption was 4 to 10 times less intensive than that on
brittle willow. Low trophic affinity was exhibited to
black poplar (Populus nigra 1.) and European hazel
(Corylus avellana L.). In a joint rearing of the larvae
on brittle willow and both these tree species the area of
consumed leaves on the brittle willow was larger by 7 to
24 times. If the larvae had an access to the leaves of brittle
willow, they would never cause any damage to the
leaves of European birch (Betula verrucosa Ehrh.).
Nevertheless, if the larvae were offered only birch, they
unwillingly consumed it only after a certain time.

The investigation confirms the occurrence of N. mela-
nocephalus preferrably on smooth-leaved and narrow-
leaved willows S. fragilis and S. x rubens as well as the
broadly polyphagous nature of the larvae within the
host tree species of Salix, Ulmus, Populus, Corylus and
Betula. The low palatability of offered leaves of Euro-
pean birch was a somewhat surprising finding in the
examined sub-populations of larvae, which is inconsis-
tent with the statements of Escherich (1942),
Francke-Grossmann (1953) and other authors.
Similarly as in other polyphagous insect defoliators, the
food selection of N. melanocephalus is affected by the
synchronization of feeding period with the availability
of good quality food. The occurrence and development
of the sawfly on a particular tree species are undoubt-
edly determined according to the instantaneous mor-
phological and particularly chemical composition of
leaves (mainly the contents of nutrients and secondary
substances such as phenolglycosides, proanthocyanides,
etc.). The relatively wide range of the sawtly host spe-

cies is certainly related also to seasonal changes in the
chemical composition of food. However, neither the
character of these phenological changes nor their antici-
pated influence on the development of N. melano-
cephalus are yet known (unlike other insect species).

OCCURRENCE OF ADULTS AND OVIPOSITION

The occurrence and development of N. melano-
cephalus within its distribution range is markedly influ-
enced by the prevailing climate and the actual course
of weather. Climatic and meteorological factors as well
as related ecological properties of the environment in
areas of different altitudes and aspects play a co-deci-
sive role for the occurrence of the sawfly in the given
locality and form its further development. According to
the unequivocally preponderant opinion the sawfly has
usually two generations during the year (Ratzeburg,
1844; Baer, 1915; Escherich, 1942; Berland,
1947; Zhelokhovcev et al, 1955; Lorenz,
Kraus, 1957, etc.). Similarly as in some other repre-
sentatives of the subfamily Nematinae, especially unfa-
vourable life conditions can result not only in the pro-
longed growth cycle of the sawfly in the course of the
growing season, but most probably also in its change
from bivoltine to univoltine. On the contrary, under
very favourable conditions the development of particu-
lar sawfly generations accelerates to such an extent that
a trivoltine pattern, i.e. three generations in one year,
can be anticipated.

Imagoes of the overwintering generation of N. melano-
cephalus (Fig. 1) hatch in the course of May (Ber-
land, 1947), sometimes as late as towards the end of
May (Ratzeburg, 1844) (Fig. 2). The main distinc-
tive feature with which they differ from other relative
species is the yellow-coloured costal vein. Measure-
ments made by the author indicate that males and fe-
males are 6 to 7 mm and 8 to 9 mm long, respectively
(without antennae). The average length of males and

I. Adults of Nematus melanocephalus Htg. (males left, females right)
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females inclusive the antennae amounts to 10.5 and 14 mm,
respectively. The sexual dimorphism markedly shows
in the different colour of imagoes. The males have their
pronotum, mesonotum, scutellum, postscutellum and
central segment entirely or partially black. Also tergites
of the first, possibly the second abdomen segment are
dark. The dark colour can sometimes occur on the pre-
vailing part of the back. The mainly black head is in
males slightly lightened around the mouth appendages
with the light upper lip (labrum) and forehead (frons)
below the level of antenna pits. The females have the
pronotum, mesonotum and mesosternum black, the
scutellum, postscutellum and the “central thoracic seg-
ment* including the whole abdomen light yellow. As
compared with the males, the prevailingly black head
is more lightened around the “mouth®. The upper lip,
forehead shield (clypeus) and the triangular part of the
forehead below the level of antenna pits are light yel-
low. The antenna pits or the base of the first segment
of the otherwise black antennae are usually also lighter.
The surrounding of compound eyes is usually also very
slightly lightened.

A clear protandria shows in the course of hatching
of adults. In our rearings the first generation males
hatched on average by three days earlier than the fe-
males (Tab. I). Soon after hatching, the adult sawflies
mate and the fertilized (sometimes also unfertilized)

1. The course of hatching and dying of imagoes of the Ist generation
of Nematus melunocephalus in the laboratory. The imagoes were
raised in the laboratory from eggs deposited on 17 May 1998

Dite Males Females
hatching losses hatching losses

I5. 6. 4 - - -
16. 6. 4 - - -
17. 6. - - 2 -
18. 6. - - 10 -
19. 6. - 1 14 -
20. 6. - 3 2 4
21. 6. - 3 - 8
22, 6. - 1 = 6
23. 6. - - - 8
24. 6. - - - 2
Total 8 8 28 28
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Sth instar

206. 256. 306, 7. 107, 157 207

2. The course of the development of
N. melanocephalus  from eggs laid on
17 May 1998. The first and second genera-
tions of the sawfly are marked with light
and dark figures, respectively. Laboratory
rearing, 1998

257, 3L date

females begin to lay eggs. Similarly as in N. salicis L.,
N. melanaspis Htg. and some other sawfly species, the
amphigonic way of reproduction gives rise to individu-
als of both sexes from the eggs (telytoky) while in the
parthenogenetic reproduction the progeny only consists
of male individuals (arrhenotoky).

The way of oviposition in N. melanocephalus (simi-
larly as in the whole range of other “free-living* species
of Nematinae) is so characteristic that it is a great help
at its determination. The females of N. melanocephalus
deposit eggs into the leaf blade, always from the abaxial
(in the laboratory also sometimes from the adaxial) face
of leaves. Prior to egg laying the female makes a very
short bow-shaped incision in the lower epidermis with
its ovipositor, forming a pocket-like fold under the epi-
dermis on its convex side. This kidney-shaped fold
(“egg-pocket™) is then filled with an egg. The deposited
egg seems as if it were covered with a strongly elon-
gated epidermis and protrudes from the leaf area to-
wards the end of embryonal development so markedly
as if it were stuck on the leaf. The egg usually commu-
nicates with the external environment only by means of
the above mentioned incision with the eggs being partly
exposed only very seldom. The egg deposited places are
recognisable from the adaxial face of leaves only as
inconspicuous protuberances. The eggs situated with
their longitudinal axes at an approximately perpendicu-
lar direction to the main leaf vein (Fig. |) are always
pointed with their head section towards the leaf periph-
ery. The deposited leaves usually contain several tens
of eggs located more or less irregularly side by side
(Figs. 3a,b, 4). Of our autochthonous sawfly species
a similar way of egg deposition into the “egg pockets*
have N. salicis that lives on smooth-leaved and narrow-
leaved willows, and N. ferrugineus Forst., living on
willows and birches, and of the north European species
it is N. cadderensis Cam. which also developes on wil-
lows and birches.

The eggs of N. melanocephalus are lengthways oval,
slightly curved into a roll-shape, of light green-yellow
shiny colour. Their chorion is thin, soft and flexible. At
the beginning their length and width is on average 1.22 and
0.49 mm, respectively. During the first three to four
days under the laboratory conditions the both ends of
vital eggs get clearer and the egg dimensions increase
to 1.28 x 0.58 mm due to the imbibition of water from
the surrounding environment. Before hatching, the con-
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3a. The apical part of Salix fragilis L. leaf
with eggs of the Ist generation of N. melano-
cephalus (viewed from the abaxial face).
Komin (District Brno-City), 25 May 1998

Detail

tours of egg larvae are well noticeable through egg cov-

ers and the eggs reach the average length and width of

1.33 and 0.68 mm, respectively. The volume of dead
eggs is gradually decreasing.

On brittle willow, the eggs are usually localized in
the apical half of the leaf, most frequently at its tip. In
the laboratory conditions the females most frequently
(60%) place the eggs in the middle third of the blade —
rather towards its edges in strips of 3 to 5 mm in length
and 3 to 5 mm in width. In the apical and basal thirds

of the leaf blade the females laid only 15 and 25% of

eggs, respectively. The number of eggs in groups ranges
widely between 6 and 66 eggs with the average group
totalling 42.6 eggs. In nature, there is usually only one
group of eggs on a leaf, which always originate from

the -same female. In captivity, the largest amount of

eggs on one leaf was 116 and they were laid by two
females. In the majority of cases, however, the females
lay their eggs on one leaf (to make one group of eggs).

The females raised from eggs in the laboratory de-

posited on average only 42.6 eggs and died. Ovaries of

the dead females contained 8 to 52 (on average 19.9)
unlaid eggs and only 35.7% of females deposited their
entire egg stock. The physiological natality of females
amounted to on average 62.5 (max. 90) eggs. An inter-
esting finding was the fact that the females hatched at
the beginning of the hatching period were by average

33% more fertile than those hatched towards the end of

the hatching period. The females hatched towards the
end of the hatching period always deposited their whole
stock of eggs (about 45.0 eggs) produced in their ova-

ries. Of their total number of eggs in the ovaries (ie. of

the average of 62.5 eggs) the females kept in captivity
deposited on average only 68.2%. The eggs in the ova-
ries of the dead females are of yellowish colour, their
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3b. The apical part of Salix fragilis L. leal
with eggs of the Ist generation of N. melano-
cephalus (viewed from the abaxial face).
Komin (District Brno-City), 25 May 1998.

4. Part of the S. fragilis leaf with freshly
made “egg pockets™ of the 2nd generation of

N. melanocephalus (viewed from the abaxial
face). Laboratory rearing. 22 June 1998

shape being oblong and slightly roll-curved. Their length
and width is 1.13 and 0.43 mm. respectively and they
are sheathed in a very fine and sheeny primary egg
membrane.

The adults of N. melanocephalus most probably do
not intake any food but drink water only. Their life in
captivity is very short. In the rearings the males sur-
vived 3 to 6 (on average 4.5) days and the females 2.5 to
5.0 (on average 3.5) days. The eggs were usually laid
within one to two days after hatching and the females
died after another day or two from the oviposition.

PREIMAGINAL DEVELOPMENT

The period of embryonal development is most af-
fected by the temperature regime. Under natural condi-
tions of the Czech Republic, the embryogenesis lasts
about 10 days, in the laboratory it is only 6 to 7 days.
The egg larvae bite through the egg covers at places
uncovered with the leaf epidermis and leave the egg
covers through the slit that was used to insert the egg
under the leaf skin. Negligible part (some 0.5%) of the
larvae bite out through the egg pockets via the epider-
mis. Under normal circumstances, the eggs that are not
infested by insect endoparasitoids give rise to larvae
which get free with no greater problems. In eggs depos-
ited in the laboratory the germs develop at all times but
a considerable percentage (about 30%) of egg larvae
usually dies in the egg covers.

It is presumed on the basis of the field research and
results from the laboratory rearings that under natural
conditions of the Czech Republic the sawfly N. melano-
cephalus develops over 4 to 5 instars and usually has
two generations in a year (Figs. 2, 5 and 6).
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6. Head shell width of male instars of N. melanocephalus larvae
Measured were 390 larvae of the 2nd generation of the sawfly. 1 di-
vision line = 0.0357 mm. Laboratory rearing, 18 June-13 July 1998

7. The initial feeding of larvae of the Ist instar (2nd generation) of
N. melanocephalus on S. fragilis. Laboratory rearing. 26 June 1998
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5. Head shell width of male

(dotted line) and female
I (full line) instars of N.

melanocephalus  larvae.
by Some 54 male and 297 fe-
male larvae of the Ist gen-
eration of the sawfly were
measured. | division line =
0.0357 mm. Laboratory
rearing, 17 May-6 June
1998

50 55 60 divisions

The larvae of the Ist instar have their head 0.60 mm
wide and body about 1.5 mm long. Soon after the eclo-
sion they start biting tiny holes in the leaf blade near
the place of their hatching. As soon as the holes reach
a diameter of about 3 mm, they displace to their edge
and go further on in making the hole larger (Figs. 7 and
8). When feeding, the youngest larvae of the Ist stage
of development leave the thicker lateral veins intact but
the young leaves are often fed by older larvae of this
instar from the side including the lateral veins (Fig. 9).
The common feeding of a group of larvae proceeds from
the apical part of the leaf towards the main leaf vein and
to the leaf base. Within a few days (in the laboratory as
carly as 2.5 days), the larvae grow up to the length of
about 4 mm and moult at the place of feeding.

Differences in the size of male and female individu-
als begin to show as early as from the 2nd instar. The
male larvae of this instar reared in the laboratory had
the average head shell width of 0.82 (females 0.85) mm.

8. Advanced feeding of larvae of the Ist instar (2nd generation) of

N. melanocephalus on S, fragilis. Laboratory rearing, 27 June 1998
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9. The feeding of older larvae of the Ist
instar (lst generation) of N. melano-
cephalus on S. fragilis. Komin (District
Brno-City), 27 May 1998

B
o LI o 1 o

12. The entirely eaten main leaf vein (left)
and the remaining irregular remainders of
leaves of S. fragilis with the exuvia of larvae

of the 3rd instar (Ist generation) of N. mela-

nocephalus. Laboratory rearing, 29 May 1998 rearing, | June 1998

At the beginning, they often fed leaves very irregularly
from their edges (Fig. 10). Later on, they usually lined
up on the leaf edges one after another (with their heads
usually pointed towards the leaf stalk) and continued in
feeding on the leaf blade up to the main vein which was
never touched by the feeding with the exception of its
apical part (Fig. 11). The so called waste feeding began
to occur in the larvae of the 2nd instar (and older ones)
in the laboratory (Figs. 12 and 13). The period of de-
velopment of the larvae of the 2nd instar was approxi-
mately identical with that of the Ist instar and the length
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10. The initial feeding of larvae of the 2nd
instar (st generation) of N. melano-
cephalus on S. fragilis. Laboratory rearing,
28 May 1998

13. The damaged leaf part (left) and the
shoot part of S. fragilis (right) with the
exuvia of larvae of the 3rd instar (1st gen-
eration) of N. melanocephalus. Laboratory

11. The edge feeding of larvae of the 2nd
instar (st generation) of N. melano-
cephalus on S. fragilis. Komin (District
Brno-City), 30 May 1998

14. The female larvae of the 4th instar (Ist
generation) of N. melanocephalus on
S. fragilis. Laboratory rearing, 31 May
1998

of the grown-up larvae increased to 6.5 and 8 mm in
the male and female individuals, respectively.

The male larvae of the 3rd stage of development had
the head shell wide approximately 1.14 mm and the
grown-up larvae reached the body length of about
10 mm. The female larvae of this instar had the head
width of about 1.21 mm and the maximum body length
of 14 mm. The period of their development did not
significantly differ from that of the Ist instar larvae.

The average width of the head shell in the male and
female larvae of the 4th instar was 1.44 and 1.61 mm,

J. FOR. SCI., 45, 1999 (6): 245-258



15. The female larvae of the 5th instar (Ist generation) of N. melano-
cephalus on S. fragilis. Laboratory rearing, 3 June 1998

respectively. The grown-up male larvae of this instar
about 15 mm in length drilled into the earth in order to
make cocoons at a depth of | to 4 cm (more rarely right
under the soil surface). However, the grown-up female
larvae of the 4th instar (up to 19 mm in length) (Fig. 14)
moulted once again (i.e. four times) which means that
over 5 instars only the female individuals developed in
the 1st generation of larvae (Fig. 15).

The larvae of the 5th instar had the head shell width
of about 1.91 mm and the body length ranging between
16 to 25 mm. The average period of development of
larvae of this last instar was a little bit more than 3 days,
i.e. the longest time of all instars. The female larvae
made cocoons also almost exclusively in the earth.

Nearly over the entire period of feeding the larvae
of N. melanocephalus rest with the anterior part of their
body on the leaf edge and hold on to the leaves “astride*
with their thoracic legs, their abdomen being usually
slightly turned downwards. They feed on leaves always
in groups. Being disturbed, they take up a defensive
position with lifting their abdomen into a sigmoid form
and remaining in this position without any movement
until the danger passes, or the larvac commonly begin
a rythmic swinging of their abdomens up and down
while secreting a characteristically smelling excretion
from special repugnatoric glands that open between their
abdominal legs. Only seldom (being exposed to danger)
the larvae release their grip on the host trees and fall
onto the ground.

The larvae of N. melanocephalus have their head
black-brown, light on the rear edge. The trunk consists
of 13 segments being of light blue-green colour with
large oval yellow spots on sides of the first 11 seg-
ments. The spots are very conspicuous in the larvae of
higher instars and noticeable only in live specimens.
The individual thoracic and abdominal segments di-
vided always by five transverse folds bear a rather char-
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16. A characteristic drawing on central segments of the larva of
N. melanocephalus. (Orig. J. Urban)

acteristic drawing composed of black spots of different
sizes. The spots are (with the exception of small black
dots located on both sides closely to the central back
line) arranged in four rather irregular longitudinal rows
of which the most conspicuous is the lateral back row.
Nevertheless, the main determination significance have
three spots (two from the upper lateral row and one
from the lower lateral row), situated in the above men-
tioned yellow fields on the sides of individual segments
(Fig. 16). The supra-anal area of the larvae is prevail-
ingly black, provided with cerci on the rear edge. The
cerci are conical with the light base and dark top. Stigmas
are widely winged being placed near the yellow fields.

The development of eggs and larvae of the Ist gen-
eration of N. melanocephalus takes place at the end of
spring and at the beginning of summer. The feeding of
larvae of this generation in the locality culminated in
mid-June. The total period of development of the
Ist sawfly generation from the oviposition to the end of
larvae feeding lasts about a month in the open. Then the
grown-up larvae creep into the surface soil layers (ac-
cording to the author’s observations) where they pro-
duce cocoons and pupae after several days of apparent
rest.

Literature data on actual places of cocoon formation
somewhat differ. Some authors, e.g. Baer (1915), Es-
cherich (1942), Zhelokhovcev et al. (1955),
Lorenz, Kraus (1957) etc. speak of the occur-
rence of cocoons in the earth as well as on trees among
the leaves. Other, such as Ratzeburg (1844) and
Berland (1947) mention only pupation in the earth.
In our laboratory rearings, the larvae of the first and
second generations formed cocoons in the earth (at
a depth of up to 4 cm) and only very sporadically in
moistened paper wool. Under conditions of the absence
of earth, the larvae formed cocoons in the moist cotton
wool and in corners or on the bottom of the rearing
containers. In mass rearings, the larvae often made co-
coons placed closely to one another in the number of
up to 15 pieces. Of these cocoon sets spun onto the bed
as well as to one another the individual cocoons could
be separated without any damage only after their suffi-
cient moistening.



17. Male (top) and female (bottom) cocoons of N. melanocephalus

The cocoons (Fig. 17) are lengthwise oval up to spin-
dle-like, brown to black-brown. The male cocoons are
8 to 10 mm in length and 3 to 5 mm in width. The
female cocoons are 11 to 14 mm long and 4.5 to 6 mm
wide. The cocoon walls are 2-ply (in less than 5% male
cocoons made by the larvae kept in captivity also 1-ply).
The outer (i.e. the first made) ply is thin, flexible,
coarsely felt-like and freely connected with surrounding
earth particles. The internal ply is separated from the
external one by a well noticeable vacant space. The
internal cocoon is nearly black, much more dense, hard
and compact. Its surface is almost smooth and slightly
glossy.

Apart from N. melanocephalus, the 2-ply cocoons
are also produced by N. salicis L. and N. miliaris Panz.
The first mentioned species forms cocoons mainly in
the carth and sometimes also among leaves at the place
of feeding while the second mentioned species always
in the earth. The two-ply walls with an intermediate air
layer apparently better maintain favourable microcli-
mate inside the cocoon and provide better protection to
diapausing eonymphs, pronymphs and sawfly pupae
against unfavourable effects such as high soil water
content. However, the mortality of the first sawfly gen-
eration in the cocoons produced by the larvae kept in
the laboratory environment amounted to on average
33%, the mortality of the second generation of the saw-
fly being nearly 60%.

The adults of the first generation hatch from the co-
coons after three weeks (13 to 17 days in the laboratory)
from the end of feeding and lay eggs after a short time
(I to 2 days in the laboratory). The embryonal and
postembryonal development of the second generation of
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the sawfly has a similar course as that of the first gen-
eration (Fig. 2). However, the male larvae surprisingly
produced five instars in the rearings, i.e. by one instar
more than the larvae of the first generation (Fig. 6). It
was found out in the relative species N. melanaspis Htg.
that the laboratory environment with its specific tem-
perature, moisture, light and trophic conditions has
a very strong influence on the number of instars, size
of larvae of individual developmental stages as well as
on the intensity of their growth (Urban, 1993). In
spite of the different number of instars it was also the
sawfly N. salicis L. that developed in the artificial en-
vironment (Lacroix, 1928; Martinek, 1958).

Findings obtained in the laboratory can considerably
differ from the actual situation in the field. The occur-
rence of 2nd generation larvae under conditions of Cen-
tral Moravia is often delayed up to August or even to
the beginning of September due to the lengthy course
of hatching of adults and the longer period of their life,
and mainly due to the slower preimaginal development.
The grown-up larvae of this generation creep into the
carth in order to produce cocoons in which they can
overwinter as eonymphs. Next spring, the diapausing
eonymphs transform into pronymphs and these into pu-
pae. So far, no knowledge exists on the facultative dia-
pausing of the larvae in the cocoons. Under laboratory
conditions, the eonymphs of the second generation fur-
ther develop in order to produce adults in the same year.
The rearing of the third generation of the sawfly was
unfortunately not feasible due to the absence of females
of the second generation.

FOOD CONSUMPTION

The larvae of N. melanocephalus consume a consid-
erable amount of food during their growth. The male
larvae grow up to a much smaller size than the females
and their food consumption is also far lesser. In the
laboratory rearings on S. fragilis, the male larvae devel-
oped over 4 or even 5 instars and consumed on average
1995 mm? leaves in the course of 8 to 10 days. On the
contrary, the female larvae produced 5 instars in total
and consumed on average 4521 mm? leaves in 9 to
12 days (Fig. 18, Tab. II). The appetite of the larvae
rapidly increases with their higher instars which means
that the far highest food consumption (about 71% of
total consumption of all instars) have the larvae of the
last instar. At the feeding of the larvae in captivity only
very small part of leal area falls onto the bottom of
rearing containers in the form of irregular tiny leaf re-
mainders. To a negligible extent, the waste feeding be-
gins to show already in the larvae of the 2nd instar its
maximum being reached by the larvae of the last (fifth)
instar (3% of the total leaf area consumed by the instar).

The frass produced by the larvae of particular instars
is brown-black to black at the very beginning, its shape
being mainly cylindrical (Fig. 19). Its amount and av-
erage size increase in the larvae of both sexes from the
first to the last instar. The size of male frass is on
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1. The leaf area of brittle willow (Salix fragilis L.) damaged by individual female instars of the first generation of larvae of Nematus
melanocephalus Htg. including the quantity, size and volume of produced frass. Laboratory rearing. 17 May-6 June 1998

Frass length x diameter (mm) :

s of Damaged Friss Total volume | Frass volume per
Stage o leaf area tass at the beginning | in the middle of | at the end of of frass I mm? of damaged
deyelopment (mm?) quantty of the feeding the feeding the feeding (mm?) leaf area (mm"*)

period period period

1 238 833 - 0.24 x 0.16 - 0.40 0.017

2. 69.7 90.8 - 0.48 x 0.28 - 2.68 0.038

3. 251.6 117.4 0.65 x 0.34 0.74 x 0.39 0.84 x 0.44 10.37 0.041

4. 9433 194.7 1.00 x 0.57 1.15 x 0.67 1.32x 0.79 78.90 0.084

5. 32333 314.6 1.45 x 1.01 1.52x 1.11 1.74 x 1.20 462.51 0.143
Total 4521.7 800.8 - - - 554.86 -

average always smaller than that in the females of the
same instar. The frass size in the larvae of both sexes
also increases in the course of feeding within the same
instar, the largest size (1.74 x 1.20 mm) being reached
by the growing up female larvae of the last (fifth) instar.
It follows (based on the exact examination of food con-
sumption and the volume of the produced frass) that the
larvae of lower developmental stages utilize the food
much better than the growing up larvae in which the

. 2 -
frass volume corresponding to 1 mm~ damaged leaf
area is 8.4 times greater as compared with the larvae of

the Ist instar (Tab. II).

IMPORTANCE AND COUNTERMEASURES

The sawfly N. melanocephalus is a not exceedingly
abundant polyphagous species occurring mainly in cen-
tral and northern Europe on various smooth-leaved and
narrow-leaved willows, elms, poplars, hazels and birches.
Similarly as some other dendrophilous representatives

4521
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18. The leaf area of brittle willow (S. fragilis) damaged by the male
(black) and female (white) larvae of N. melunocephalus. Laboratory
rearing, 1998
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of the genus Nematus Panz. (e.g. N. salicis L., N. mela-
naspis Htg., N. pavidus Lep. and N. ribesii Scop.) it is
capable of short-term outbreaks which can result in lo-
cal defoliations. Its harmfulness on the willows, poplars
and elms was pointed out by Ratzeburg asearly as
in 1844, and it was ranked among harmful insect species
on elms also by e.g. Escherich (1942). Francke-
-Grossmann (1953) considered the sawfly to be
a significant species mainly on elms and birches and
according to Gusev, Rimskij-Korsakov (1953)
also on poplars. Zhelokhovcev et al. (1955) and
other authors classified it as a forest pest on the leaves
of willow, poplar, hazel and birch. However, the major-
ity of fundamental papers on forest pests (e.g. Hen-

19. The female frass of larvae of the 3rd instar (top) and the female
frass of larvae of the Sth instar (bottom) of N. melanocephalus
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schel, 1895; Niisslin, Rhumbler, 1927; Rub-
ner et al, 1942; Zhivojinovich, 1948; Wag-
ner, Ortmann, 1959; Brauns, 1964; Padij et
al,, 1965; Schwerdtfeger,1970; Chinery, 1973;
Pschorn-Walcher, 1982; Sedlag, 1986, etc.)
do not mention the sawfly N. melanocephalus at all.

The damage to trees is apparently only of a local
character. The feeding of the first generation of the
larvae often escapes the current attention whilst the
feeding of the more numerous second generation be-
comes more visible. The greatest losses on the assimi-
latory organs therefore occur only towards the end of
the feeding period of the second generation of the lar-
vae, i.e. usually in August or in the first half of Sep-
tember. At the shared feeding the larvae feed on one
leaf by another and it is only leaf stalks with the main
leaf vein (or at least its basal and central part) that
remain intact. The feeding results in crown thinning and
in a marked change in the general appearance of trees.
Left over leaf stalks with the central leaf veins fall
earlier than undamaged leaves.

The outbreak of N. melanocephalus on S. fragilis in
the riparian and accompanying stands along the Svratka
River in Brno is the first known mass outbreak of this
insect species in the Czech Republic. The feeding of
larvae damaged trees of considerable size with the pre-
vailing part of assimilatory organs of the trees (some
80%) being retained. The partial defoliation of the trees
resulted in the more rapid drying of branches in crowns
of the most severely affected individuals, but the very
existence of trees was by no way put at a risk by the
damage. A potentially greater importance of the sawfly
might be seen in total defoliations occurring on young
trees in arboreta, parks, public alleys, forest nurseries
and particularly in willow plantations.

The importance of N. melanocephalus in forestry is
rather small to negligible, and its control is, therefore,
usually not necessary. However, according to Iljin-
skij, Tropin (1965), the loss of more than 10% of
assimilatory area is a signal to start the control of the
subsequent generation. Any prognosis of the control
measures is difficult due to great fluctuation of the saw-
fly population density because it is necessary to examine
the natural mortality of diapausing eonymphs, pronymphs
and pupae and to take into account also the infestation
of deposited eggs by endophagous parasitoids of the
Trichogrammatidae family, which are sometimes con-
sidered the main natural regulators of the occurring num-
bers of free-living phylophagous sawtlies of the genus
Nematus Panz. (Baer, 1915; Francke-Gross-
mann, 1953; Urban, 1993, etc.).

The control and prognosis of the sawfly occurrence
as well as possible countermeasures are adopted only in
young plantations, forest nurseries and willow planta-
tions. In substantiated cases, the sawfly can be con-
trolled by chemical preparations which are applied
against the larvae of the Ist to 3rd instars. It is possible
to suppose that under natural conditions of the Czech
Republic, the sawfly can sometimes exhibit local mass
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outbreaks with a severe damage to the host tree species.
Adequate attention should be, therefore, paid to its harm-
ful occurrence.
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K BIONOMII MALO ZNAME PILATKY NEMATUS (= PTERONIDEA)
MELANOCEPHALUS HTG. (TENTHREDINIDAE, HYMENOPTERA) NA VRBACH

J. Urban

Mendelova zemédélskd a lesnickd univerzita, Fakulta lesnickd a drevarskd, Lesnickd 37, 613 00 Brno

V roce 1998 doglo ve starém bieliovém a doprovod-
ném porostu dievin kolem feky Svratky na Brnénsku
(okres Brno-mésto) k pfekvapivému piemnoZeni dosud
madlo znamé listoZravé pilatky Nematus (= Pteronidea)
melanocephalus Htg. Pilatka tam napadla pfedevsim stro-
movitou vrbu kiehkou (Salix fragilis L.) a svym sou-
stfedénym Zirem zpusobila jeji &astenou (primérné
20%) defoliaci. Uvedeny druh ma centrum rozsifeni ve
stfedni a severni Evropé. Jeho hostitelskymi dfevinami
jsou tzkolisté a hladkolisté druhy rodu Salix a druhy
rodu Ulmus, Populus, Corylus a Betula. Ve vét§iné ob-
lasti Evropy nema lesnicky vyznam a na tzemi byvalé-
ho Ceskoslovenska je dosud kupodivu uvddén pouze
z Moravy. Pro své gradacni tendence, projevujici se sil-
nymi Ziry a holoZiry, ho v§ak néktefi autofi fadi k les-
nim $§kadcim. Studiem jeho vyskytu, vyvoje a spotieby
potravy byly ziskany tyto hlavni poznatky:

J. FOR. SCI., 45, 1999 (6): 245-258

1. Ve sledovanych porostech tvofenych pestrou smé-
sici dfevin rodu Salix, Ulmus, Populus, Alnus, Corylus,
Betula aj. byla Zirem pilatky kromé& S. fragilis L. posti-
Zena v men§i mife i S. x rubens Schr. Rovnéz housenice
chované v laboratornich podminkéach projevovaly nej-
vétsi trofickou afinitu k S. fragilis a pomérné ochotné
konzumovaly S. x rubens. Potadi dalSich testovanych
hostitelskych dfevin podle sniZujiciho se stupné palata-
bility bylo nasledujici: Ulmus laevis Pall., U. carpini-
folia Gled., Populus nigra L., Corylus avellana L. a Be-
tula verrucosa Ehrh.

2. V danych pfirodnich podminkach pilatka vytvari
dvé generace v roce. Dospélci se lihnou v kvétnu. Sa-
mecci se lihnou o tfi dny diive neZ samicky.

3. Po kopulaci (piipadné i bez ni) samicky brzy (v za-
jeti od jednoho aZ dvou dnli po vylihnuti) kladou vajic-
ka. Umistuji je do zvlastnich zafezu (,,vaje¢nych tasti-
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¢ek*) pod epidermis na spodni (v laboratofi fideji i na
svrchni) strané listd. Samicka sva vajicka obvykle vy-
klade do jednoho listu, a to nejéastéji do apikalni (v la-
boratofi nejcastéji do stfedni) tfetiny listové Cepele. Redl-
na natalita samidek vychovanych v zajeti je kolem
42,6 vajicek a fyziologicka natalita kolem 62,5 (maximal-
né 90) vajicek. Samedci se v zajeti doZivaji primérné
4,5 (samicky 3,5) dne a po skonéeni rozmnoZovéni bé-
hem jednoho aZ dvou dni hynou.

4. Embryonalni vyvoj trva kolem 10 (v laboratofi
6-7) dni. Z oplodnénych vajicek se lihnou jedinci obou
pohlavi a z neoplodnénych vaji¢ek pouze samecci. Hou-
senice prvniho instaru listy obvykle déruji a jiZ od druhé-
ho instaru pospolit& oZiraji od okraju aZ ke stfedni listové
Zilce. Samé&i housenice jarniho pokoleni se v laboratofi
vyvijeji pres &tyfi (sami¢i pies p&t) instari. Pfi vyruSeni
housenice zaujimaji charakteristicky obranny postoj nebo
rytmicky kmitaji zadetkem nahoru a doli a jen zfidka pa-
daji na zem. Po mésici (v laboratofi jiZ po necelych tfech
tydnech) dorustaji a zalézaji do povrchovych vrstev pudy
(do hloubky maximalné 4 cm), kde si zhotovuji zdmotky
s dvojitymi st€nami a po kratké pfipravné dobé se v nich
kukli. Po tfech tydnech (v laboratofi po 13-17 dnech) se
lihnou dospélci.

5. Dospélci prvniho (jarniho) pokoleni zakladaji druhé
(letni) pokoleni. Sam¢i i sami¢i housenice tohoto pokoleni
dortstaji pfes pét instarti. Jejich Zir vrcholi obvykle v srp-
nu, pfipadné zacatkem zafi (v laboratofi jiz v poloviné
Cervence) a housenice zalézaji do zemé, kde se zapradaji.

6. Sam¢i housenice dorustaji podstatn€ mensich rozmé-
ri neZ housenice sami¢i. V chovu na S. fragilis saméi

housenice b&hem celého svého vyvoje spotfebuji pri-
mérné 1 995 mm? listd, kde#to sami&i housenice
4 521 mm? listii. Daleko nejvy3si spotiebu (kolem 71 %
z celkové spotfeby viech instari) maji housenice po-
sledniho instaru. V disledku Ziru star$ich housenic ne-
podstatna ¢ast (maximalné 3 %) listové plochy pada ve
formé& nepravidelnych zbytkl na dno chovnych nadob.

7. Trusinky produkované housenicemi jsou hné&do-
cerné aZz Cerné a pievaZné valcovité. Saméi trusinky
jsou v priméru men$i neZ samiéi trusinky stejného in-
staru. Rozméry trusinek vzristaji také v prub&hu Ziru
jednotlivych instart, pfi¢emZ nejvétSich rozméra (1,74 x
1,20 mm) dosahuji trusinky sami¢ich housenic posled-
niho instaru koncem obdobi Ziru.

8. Housenice niZSich vyvojovych stupiit vyuZivaji
pfijatou potravu nejekonomiétéji, nebot vyprodukuji na
jednotku spotfebované plochy listd S. fragilis mnohem
mensi objem trusinek neZ housenice posledniho instaru.
Napftiklad samici housenice prvniho instaru vyloucily
na 1 mm? spotfebované plochy lista 0,017 mm? trusi-
nek, zatimco samici housenice posledniho (patého) in-
staru 0,143 mm?> trusinek, tj. 8,4krat vice.

9. PfemnozZeni pilatky N. melanocephalus na S. fra-
gilis na Brnénsku je jejim prvnim zndmym pfemnoZe-
nim v CR. ProtoZe prevaZna &ast (kolem 80 %) asimi-
la¢niho aparatu zistala zachovana, postizené dieviny se
s dusledky Ziru snadno vyrovnaly.

10. Pro maly aZ nepatrny lesnicky vyznam pilatky
neni obvykle nutné proti ni bojovat. Obranné opatfeni
prichazeji v tdvahu jen v mladych dfevinnych vysad-
bach, v lesnich Skolkdch a vrbovnéch.

Contact Address:

Doc. RNDr. Ing. Jaroslav Urban, CSc., Mendelova zem&d&lska a lesnickd univerzita, Fakulta lesnick4 a dievaiské, Lesnickd 37,

613 00 Brno, Ceska republika
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PLOSTICE KORUNOVE FAUNY LESNICH DREVIN
V IMISNI OBLASTI LESNI SPRAVY SNEZNIK

BUGS IN THE TREE-CROWN FAUNA OF FOREST TREE SPECIES
IN THE AIR-POLLUTION AREA OF SNEZNIK FOREST
ADMINISTRATION

E. Kula

Mendelova zemédélskd a lesnickd univerzita, Fakulta lesnickd a dFevar¥skd, Lesnickd 37,
613 00 Brno

ABSTRACT: A method of shaking was used to examine phytophagous and zoophagous bug populations living in the crowns
of birch-trees and other forest species growing in an air-pollution area (Sné&Znik, North Bohemia). Elasmucha grisea (L.)
(24.4%), Kleidocerys resedae (Panz.) (15%), Elasmostethus interstinctus (L.) (9.7%), and Lygocoris contaminatus (Fall.)
(9.2%) were dominant species among 71 bug species on birch. Crown fauna phenology indicated the most important activity
of bugs in August and September. The activity of phytophagous bugs was dominant (68%).

bugs; Heteroptera; fauna; birch; alder; beech; pine; spruce; blue spruce; air-pollution area

ABSTRAKT: Na zidkladé metody sklepavéni je poskytnut piehled o fytosugnich a zoosugnich plosticich, které Ziji v korundch
bfiz a dalSich lesnich dfevin rostoucich v imisni oblasti (Sn&znik, severni Cechy). Ze 71 druhi plodtic biizy dominantni
postaveni mély Elasmucha grisea (L.) (24,4 %), Kleidocerys resedae (Panz.) (15 %), Elasmostethus interstinctus (L.) (9,7 %),
Lygocoris contaminatus (Fall.) (9,2 %). Fenologie korunové fauny naznatila rozhodujici aktivitu plostic v srpnu a zdfi.
Nejvyznamnéjsi postaveni mély fytosugni plostice (68 %).

plostice; Heteroptera; fauna; bfiza; olSe; buk; borovice; smrk; smrk pichlavy; imisni oblast

UvoD

Plostice (Heteroptera) jsou fddem savého hmyzu, ktery
sice nezahrnuje mnoho lesnicky vyznamnych $kadct,
ale v lesnich ekosystémech se vyznacuje Sirokym dru-
hovym spektrem i podetnim zastoupenim. Pouze u né-
kterych fytosugnich druhi je znam pfimy negativni vliv
jejich sani na hostitelskou dievinu [Elasmucha grisea
(L.) a Aradus cinnamomeus (Panz.)], ale nepfimé ucin-
ky — zvlasté funkce vektora virovych onemocnéni ap. —
nejsou u zastupcl tohoto fadu doposud uspokojivé pro-
studovany. Vyznam dravych plostic nelze podcenit pro
jejich zna&nou populacni hustotu a pozitivni G¢inek pie-
devsim pfi omezovani vyskytu hmyzich lesnich Skidct
v prub&hu jejich latence. V lesnickém ekosystémovém

vyzkumu je tfeba charakterizovat entomofaunu jako ce-
lek s existujicimi vazbami nejen k Zivné rostling, ale
i k dal§im Zivo¢iSnym zdstupcim fauny ekosystému.
PloStice jsou vyznamnou skupinou tohoto systému, ve
kterém pusobi jako fytosugni nebo zoosugni, a prekva-
pivé jsou i potravou ptaku.

Cilem pfispévku je podat prehled o druhovém sloZe-
ni plostic v korunach riznych lesnich dievin rostoucich
v imisni oblasti.

LITERARNI PREHLED

Terestrické ploStice jsou zastoupeny asi 800 druhy
na tizemi byvalého Ceskoslovenska. Maji charakteristicky

Priice vychazi z fefeni grantového tkolu Grantové agentury CR &. 526/98/0537, ktery ziskal také financni podporu Ministerstva zemé&dglstvi
CR, Lesi Ceské republiky Hradec Kralové a regionalnich instituci, akciovych spolecnosti a firem: Obalex, s. r. 0., v Jilovém, Netex, s. r. o..
a Alusuisse, s. r. 0., v DE&Ing, Méstsky a Okresni Gfad v D&Eing, Setuza, a. s., Tepldrna, a. s., Ceskd pojistovna, a. s., Komercni banka, a.
s., Pyrus, s. 1. 0., SCES, s. r. 0., v Usti nad Labem, Tonaso, a. 5., Ne§témice, Chemopetrol, a. s., Litvinov, CEZ, a. s., Elektrirna PoZerady
a Ledvice, Cizkovick4 cementirna, a. s., Cizkovice, Severodeské doly, a. s., Chomutov, Dieter Bussmann, s. r. o., Usti nad Labem. Price je
soudasti vyzkumného zdm&ru MSMT 434100005.

J. FOR. 8CI,, 45, 1999 (6): 259-269 259



zplostélé télo o velikosti 1-18 mm. VétSina suchozem-
skych plostic ma jednu generaci do roka, vyvoj trva
v praméru dva mésice a zimujicim stadiem jsou nejéas-
t&ji dospélci, ale hibernovat mohou i nymfy a vaji¢ka.
Z hlediska potravni vazby rozli§ujeme plostice fytosug-
ni, které saji na riznych &astech rostlin, zoosugni, vy-
hledévajici Zivo&i¥nou potravu, jsou znamy i plostice
fytozoosugni nebo zoofytosugni, u kterych je mozny
pfijem obou typu potravy, pfi¢emZ jeden je prevladaji-
ci. Ve skupiné bylinosavych plostic sice existuji druhy
oligosugni, vazané na uréitou skupinu rostlin v ramci
Celedi, ale prevazuji polysugni zastupci sajici na rostlinich
bez omezeni. Jednotlivé druhy mohou byt specializované
na nékteré rostlinné &asti (plody, semena, listy, stonky).

Ve stifedoevropskych podminkéch jsou terestrické
ploStice vazany na listnace (46 %), byliny (43 %) a jeh-
licnany (11 %) (Javorek, 1978). V korunové fauné
jsou hojné& zastoupeny dravé druhy lov€icovitych a kné-
Zic. Drobné dravé plostice (hladénkoviti, klopuskoviti)
se mohou uplatnit pfi biologickém boji. Velké predator-
ské druhy (zékeinicoviti, knéZicoviti, lov&icoviti) jsou
malo aktivni a nedostatetné agresivni ke kofisti, jsou
polyentomosugni a ¢asto se u nich projevuje kanibalis-
mus, maji nizkou mnoZivost a pfi zimovani maji zvy-
Senou mortalitu (Dob3ik, 1983).

Charles, Villemant (1977) uvadgji celedi klo-
puskoviti (Miridae), knéZicoviti (Pentatomidae) a zaker-
nicoviti (Reduviidae) jako tolerantni vici imisim a pod-
le Katayeva etal. (1983) druhy Celedi klopuskoviti
a zaoblenkoviti (Plataspidae) byly pocCetnéjsi na imis-
nich lokalitich pod dominantnim vlivem oxidu sificité-
ho. Vice informaci o fauné plostic v imisnich podmin-
kdch je vazano na jehlicnaté dreviny, které citlivéji
reaguji na znecisténi neZ dfeviny listnaté. K fauné list-
natych dievin ve zneliSténych lokalitich se vyjadrili
Chlodny (1976), Hawrys$ et al. (1977), k fauné
ole Tomkoéw (1976) a modiinu Witrylak (1976).
Podle Buldnkové (1986) zvySena hmotnost samic
plostic v nejvice imisemi zasaZené lokalité naznadila,
Ze primarni konzumenti byli oslabeni a stévali se snad-
nou kofisti sekunddrnich konzumenti. Mizeni druhu
Dolichonabis limbatus (Dahl.) v nejzatiZenéj$i lokalité
lesnich komplext ukézalo, Ze stenotopni druhy jsou
dobrymi indikatory kvality Zivotniho prostfedi. Jakmile
dochdzi ke zménam ve struktufe eurytopnich populaci,
je to odraz vyrazného zhor$eni kvality prostfedi. Chro-
nické napadeni porosti A. cinnamomeus kolem zdroju
silného znecidténi vyvolava Zloutnuti jehlic a zastaveni
piirastu (Helidvaara, Vidisdnen, 1983, 1986).

MATERIAL A METODIKA

Fauna plostic byla sledovana v Sesti porostech bfizy
metodou sklepdvani na plachtu (2 x 2 m) na kazdé lo-
kalité vZdy z péti stromd (30) ve 14dennim intervalu po
celé vegetaéni obdobi (15. 4.-30. 10. v letech 1986-
1995). Pouze ve dvouletém obdobi (1995-1996) byly
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paralelné sklepavany plostice z olSe lepkavé [Alnus glu-
tinosa (L.) Gaertn.], jefdbu obecného [Sorbus aucupa-
ria (L.)], buku lesniho [Fagus sylvatica (L.)], dubu &er-
veného [Quercus rubra (L.)], borovice lesni [Pinus
sylvestris (L.)], modfinu opadavého [Larix decidua
(Mill.)], smrku ztepilého [Picea abies (L.) Karst.], smr-
ku omorika [Picea omorica (Pan¢.) Purkyné], smrku
pichlavého [Picea pungens (Engelm.)]. Odbéry se usku-
teCnily v jarnim, letnim, pozdné letnim a podzimnim
aspektu. Ziskané plostice byly usmrceny a konzervovany
75% etylalkoholem. Celkem bylo zachyceno 4 352 jedin-
ct v korunich bfiz a 942 u ostatnich drevin. Za determi-
naci rozsdhlych sbéri dékujeme doc. Dr. Ing. B. Dob-
§ikovi, CSc.

POPIS OBLASTI SETRENI

Sledované porosty jsou situovany v ndhorni zvinéné
ploginé Décinské piskovcové vrchoviny (Lesni spriva
SnéZnik), kde pfevaZuje chladné horské klima s pramér-
nou rocni teplotou 6 °C a ro&nimi srazkami 800 mm.
Délka vegetaéni doby je 110-120 dni. Oblast byla ovliv-
néna dlouhodobé imisemi s rozhodujicim vlivem SO,,
prekracujicim ro¢ni pramér 60 ;1g.m_3 v letech 1969-1987,
aNO, (Tama, 1988).

Porosty bfizy a jefabu byly zaloZeny vysevem, ostat-
ni dfeviny vysadbou v letech 1980-1986 v nadmoiské
vySce 450-600 m a pasmu maximalniho (A) a silného
(B) ohroZeni imisemi, nachazeji se v souboru lesnich
typt kyselda smrkova budina a vyznacuji se ruznym
stupném zabufenéni s dominantnim zastoupenim druhu
Calamagrostis villosa (Chaix.) Gmel. a Avenella flexu-
osa (L.) Pirl.

VYSLEDKY

KORUNOVA FAUNA BRIZY

U fauny plostic bfizy, kterd byla systematicky sledo-
vina metodou sklepavani, vychazime z rozsdhlych sbé-
ri (4 352 kusi), v nichZ ze 71 druhi plostic dominantni
postaveni zaujala E. grisea (24,4 %), Kleidocerys resedae
(Panz.) (15 %), Elasmostethus interstinctus (L.)
(9,7 %), Lygocoris contaminatus (Fall.) (9,2 %) a sub-
dominantnimi zastupci byli Blepharidopterus angulatus
(Fall.) (4,4 %), Anthocoris nemorum (L.) (4,3 %), Psallus
betuleti (Fall.) (4 %), Troilus luridus (Fabr.) (2,7 %),
Arma custos (Fabr.) (2,7 %), Palomena viridissima
Poda (2,2 %) a Deraeocoris ruber (L.) (2,1 %). Pouze
Ctyfi druhy byly recedentni a zbyvajicich 56 druhi bylo
subrecedentnich (obr. 1).

Z prumérného poctu plostic sklepanych béhem vege-
tatniho obdobi z péti stromt vyplyvaji diléi rozdily me-
zi lokalitami. Nejvice jedinci pochdzelo z lokality Tisa
(92,7 kusi) a VIEak (90 kusu), stiedni zastoupeni bylo
charakteristické pro porost lokality Snéznik (75,5 kusi),

J. FOR. SCIL, 45, 1999 (6): 259-269



. Charakteristika porosti s hodnocenou korunovou faunou plostic — Characteristics of stands with the evaluated crown fauna of bugs

Porost! {j’iﬁi‘:yg Dievina® Sl::\surﬁ:}:. Naf;gg::kﬁ Zakmenéni® OE?;;:I’\; Ro;()f::?::m Pl(o}:.:\)n" Expozice'"
typu imisemi

144A, Vicak BR 6K4 450 10 B 1980 99 SZ
209D, K. Hradek BR 6K4 500 8 B 1980 12,95 S
245A, Snéznik BR 6K 560 9 B 1979 10,12 J
239E, Tisda BR 6K4 600 10 A 1980 6.86 R
238C, Ostrov BR 6K8 550 9 A 1979 1.25 S
257B, Letadlo A BR 6K4 450 10 B 1983 4.83 v
239B, Plato BO 6K4 610 10 A 1982 1,63 R
239B, Plato DB¢ 6K4 610 10 A 1982 2,44 R
239B, Plato MD 6K4 610 10 A 1982 0,81 R
239B, Plato SMp 6K4 610 10 A 1982 8,13 R
221B, Sagma OL 7G3 550 9 A 1991 0,83 R
221B, Sagma SMo 7G3 550 9 A 1991 0.72 R
248B, Bélska BK 6NI1 520 10 B 1983 vtrouSené J
214C, Bélska SM 6K1 540 10 B 1981 0,65 J
245A, Snéznik JR 6K1 540 8 B 1981 2,02 J

'stand, 2Iocality name, *tree species, “forest type group, 5height above sea level, “stocking. 7air-pollution zone, xyear of stand establishment,
9

Parea, '"exposure

Ostrov (72,4 kusi) a Letadlo (66,9 kust). NejniZsi po-
dil vykazovala korunové fauna plostic lokality K. Hra-
dek (51,1 kust). Druhova diverzita byla vyrovnané s ma-
ximem druht na lokalité¢ SnéZnik (44) a VI¢ak (43).
Z Jaccardova Cisla vyplyva nejvyraznéjsi podobnost mezi
stanovi§tém K. Hriadek a VI¢ak (68,8 %) (tab. II). Na
viech sledovanych lokalitach vystupovaly v dominantnim

L contaminatus (9.2%)

A. nemorum (6.4%)

Jine (21.1%) anguiatus (9.7%)

. inferstinctus (7.9%)
L. contaminats (10.5%)

K. resedas (18.2%) E et 0000

E. interstincius (9.7%)

K. resedae (4.9%)

K. rosedae (18.8%)

A CUSIOS (5.4%)
Interstincius (8.4%)

A\

€. grises (40.0%)
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postaveni druhy E. interstinctus, E. grisea, K. resedae
a L. contaminatus mimo lokalitu Letadlo A (obr. 1).
Z dalSich listnatych dievin po biize nejvyznamnéjsi
druhové spektrum plostic vykazoval buk (19) a ol3e (15),
zatimco na jefdbu jsme zachytili pouze |1 a na dubu
Cerveném sedm druhd. Spektrum plostic vazanych na
jehli¢nany bylo nejvyrazngjsi na smrku pichlavém (21),

. grisen (24.4%)

A, nemorum (5.5%)

E. interstinctus (14.6%)

I. Dominantni a subdominantni
druhy plotic korunové fauny bfizy
na LS SnéZnik a v jednotlivych
lokalitich (1986-1995) — Dominant
and subdominant bug species of the
crown fauna on birch in the SnéZnik
Forest Administration and at the
particular localities (1986-1995)

. interstinclus (8.3%)
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II. Podobnost porostll bfizy na zdklade Jaccardova &isla podle korunové fauny plostic (Lesni spriva SnéZnik, 1986-1995) — Similarity of
birch stands according to the crown fauna of bugs using Jaccard number (SnéZnik Forest Administration, 1986-1995)

Lokalita Tisd
Tisa X Ostrov
Ostrov 54,2 X SnéZnik
SnéZnik 60,7 60,0 X Kristin Hradek
Kristin Hradek 64,4 64,4 54,7 X VIcik
VIgak 55,8 64,6 64,2 68,8 X
Letadlo 56,0 65,2 58,5 56,0 59.6
Smek 2tepity Buk feend 2. Korunovd fauna plostic lesnich

. interstincius (12.9%)

€. grises (16.7%]
S. holsatum (25 4%) i
aplerus

L. pratensis (5.3%) resedue (18.4%)

€. interstincus (13.0%)

fugosus (17.2%)

Jine (48 3%) —f

P. viridissima (20.7%) K.resedae (8.5%)

Smik pichlavy
. orisen (8.4%)
TE
K. resedas (20.3%)
ﬂ', Irs Jine (42.2%)
HHt
ne 028} HHHH 5. holsatum (13.1%)
Borovice lesni

C. aequale (7.5%)
S 0. baccarum (10.7%)

5. holsatum (41.8%)

borovici lesni (20) a smrku ztepilém (17). Omezena fauna
provézela modfin (14) a smrk omoriku (10) (obr. 2).

SEZONNI ASPEKT VYSKYTU PLOSTIC

Vegetacni obdobi bylo rozdéleno podle Tischlera
(1955) do Zesti sezonnich aspekti, z nichZ Ctyfi pripadaji
na vegetacni obdobi sledované oblasti (jarni — vernélni
s 1 513 jedinci a 64 druhy, letni — estivalni se 4 266 je-
dinci a 88 druhy, pozdné letni — serotinélni se 70 druhy
ze 2 379 zachycenych plostic, podzimni — autumnélni
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€. intersanchus (8.8%) dievin (LS SnéZnik, 1995-1996) -
Crown fauna of bugs on forest trees
(Snéznik Forest Administration,
1995-1996)

. grises (48.6%)

Jerab obecny

€. grives (20.7%)

. viridissima (31.1%)

aspekt, ktery byl spojen s mizenim plotic (49 druhi)
a nejniz§imi sbéry (810 exemplafa) (obr. 3).

V prabéhu celého vegetaéniho obdobi podle domi-
nance pozvolna ustupoval druh A. nemorum a Pachyto-
mella parallela Meyer Duer. V estivilnim aspektu mél
nejvyssi vyskyt za celé vegetaéni obdobi druh Capsus
ater (L.), L. contaminatus a Myrmedobia exilis (Fall.).
V pribéhu vegetaniho obdobi zaznamenal druh B. angu-
latus nejvyssi vyskyt v serotindlnim aspektu. Od zacétku
vegetacniho obdobi se dominance zvy$ovala u druhu Dry-
mus brunneus (Sahl.) a od serotindlniho aspektu u druhu
E. interstinctus. Celorocni vyskyt s rozhodujicim posta-
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vermnaini aspek!

A. nemorum (8.7%)

N. ferus (5.4%):

K. resedae (17.9%)

D. brunneus (8.5%)
. interstincius (7.4%)

. paraliela (7.6%)

K. resedae (8.5%]

B. anguiatus (5.3%) E. grisen (24.9%)

3. Dominantni druhy plostic vyskytu-
jici se v lesnich porostech LS SnéZnik
v jednotlivych aspektech vegeta&ni
doby — Dominant bug species occur-
ring in forest stands of the SnéZnik
Forest Administration in the separate
aspects of growing season

contaminalus (7.4%)
M. axilis (6.4%)
. parailela (10.4%)

E. grisea (5.3%)

K. resedae

€. grises

4. Sezonni dynamika domi-

nantnich druhii plostic v ko-
rundch bfiz (LS SnéZnik,

1986-1995) — Seasonal dy-
namics of dominant bug spe-

cies in birch crowns (SnéZnik

18.10,
200. 3110

Forest Administration, 1986—
1995)

158. 159, 1310
818 %09, ati0.

8. angutats

3 8 &§ 8 3 8 8

3

o
154, 155 158 157 158 159

15.10.

204. 315 2308 317. 318 09

venim ve vernalnim a serotinalnim aspektu byl charak-
teristicky pro E. grisea, zatimco druh K. resedae se vy-
skytoval predevsim v aspektu verndlnim a autumnalnim.
Zastupci rodu Psallus preferovali estivalni obdobi
(obr. 4).

POTRAVNI STRUKTURA PLOSTIC

Ruizna potravni vazba plostic, fadici tuto skupinu sa-
vého hmyzu mezi $kidce i uZitecné zastupce lesni fau-
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158
.10, 4. 915,

187 188,
306, 317. 38 309

ny, se projevila v konkrétnich podminkéach LS SnéZnik
jednoznaén& dominantnim podilem fytosugnich plostic
(68,7 %), zatimco druhy zoosugni tvorily 27,7 %. Mé-
né vyznamné se svym zastoupenim projevuji druhy fy-
tozoosugni. Do kategorie neurceno se tadili jedinci kla-
sifikovani jen do drovné rodi, kde nelze jednoznacné
pritadit potravni vazbu. Obecné vyjadieny pomér fyto-
sugnich a zoosugnich plostic platil pro jednotlivé sle-
dované lokality s porosty bfizy i jehli¢naté porosty
(tab. III, IV, obr. 5, 6).
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I11. Dominance fytofignich plostic korunové fauny lesnich dfevin imisni oblasti (Lesni sprava SnéZnik) — Domi of phytophagous bugs
of the crown fauna on forest trees in an air-pollution area (SnéZnik Forest Administration)

Druh! BR OL JB BK DB¢ MD BO SMp SMo SM
Acanth, h. rhoidale (L.) 0,2 9,1 1.1 11
Aelia acuminata (L.) 0.1 | 2.2 1.8

Calocoris biclavatus (Herr.-Schaff.) 0.4 0,5

Captozygum aequale (Vill.) 13,3

Capsus ater (L.) 1,9

Carpocoris fuscispinus (Boh.) 0,1

Dolycoris baccarum (L.) 1,1 2.2 2,5 32 18,9 09 95 1,1
Graphosoma lineatum Muller L1
Drymus brunneus (Sahl.) 0,03

Drymus sylvaticus (Fabr.) 0,1

Elasmostethus interstinctus (L.) 143 0,7 3,0 9,6 59 1,1 54 19 34
Elasmucha fieberi (Jak.) 2,1 0,5 23
Elasmucha grisea (L.) 359 66,7 36,4 533 70,6 54 16,7 13.6 9.5 218
Eremocoris podagricus (Fabr.) 0,03

Eurydema oleracea (L.) 0.5

Harpocera thoracica (Fall.) 0,03

Holcostethus vernalis (Wolff) 0,1 L1
Chorosoma schillingi (Schill.) 0,03

Kleidocerys resedae (Panz.) 22,0 11,1 9,1 27,4 5.9 8,1 44 20,0 143 24,1
Leptopterna dolobrata (L.) 0.4 0.9

Lygocoris contaminatus (Fall.) 13,6

Lygus pratensis (L.) 0,1 0,7 4,5 6.9
Lygus rugulipennis Poppius 0,6 1,5 32 L1 09

Lygus wagneri Remane 0,1 0,9

Mecomma ambulans (Fall.) 0,03

Megaloceraea recticornis (Geoff.) 0,2 3,6

Megalonotus chiragra (Fabr.) 0,03

Mesocerus marginatus (L.) 0,1 0,7 1 6.4 34
Miris striatus (L.) 0,1

Myrmus miriformis (Fall.) 0,03

Neaottiglossa pusilla (Gmell.) ) 2,7 143
Notostira erratica (L.) 0,1

Nysius thymi (Wolff) 0,03

Orthotylus nassatus (Fabr.) 0,03

Pachytomella parallela Meyer Duer 03

Palomena viridissima Poda 3,2 12,6 42,4 2 17,6 5.4 18,9 73 28,6

Pitedia juniperina (L.) 0,1

Psallus falleni Reut. 1,0

Psallus lepidus Fieb. 8,9

Psallus quercuso (Kirsch.) 0,3

Stenocephalus agilis (Scop.) 0,03

Stenodema calcaratum (Fall.) 0,1 1.5 1.8

Stenodema holsatum (Fabr.) 1,0 37 75.7 133 28,2 48 333
Stenodema laevigatum (L.) 0,1

Stictopleurus crassicornis (L.) 0,03

Celkem zachycenych plogtic? 2 960 135 33 197 17 37 90 110 21 87

lspec:ies. 2total number of caught bugs
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5. Dominantni zoosugni (vlevo)
a fytosugni (vpravo) plostice
korun porostd bfiz na lokalitich
LS SnéZnik (T - Tisa, O - Ostrov,
S - Snéinik, KH - Kiristin
Hridek, V - VI¢ik, A - Letadlo) -
Dominant zoophagous (left) and
phytophagous (right) bugs in
tree crowns of birch stands at the
localities of Snéznik Forest Ad-
ministration (T - Tisd, O - Os-
trov, S — Snéznik, KH - Kristin
Hridek, V - VIZik, A - Letadlo)

6. Populagni dynamika domi-

nantnich zoosugnich (vlevo)

a fytosugnich (vpravo) plostic —

Population dynamics of domi-

Ve spektru fytosugnich ploStic na listnac¢ich méla
rozhodujici postaveni E. grisea (36-71 %), pricemz se
tento druh nachazel i na vSech jehli¢nanech, ale s niZz§i
dominanci (5,4-21,8 %). DalSim obecné rozsifenym za-
stupcem byla K. resedae s vyraznym podilem ve fauné
biizy (22 %) a buku (27,4 %), ale i na smrku ztepilém
(24,1 %), kde jsme nezachytili P. viridissima, obecné
napadajici ostatni dieviny. Mirné preferovala jehli¢na-
ny (9,6 %) pred listnaci (3,8 %). Ke druhim obecné
zastoupenym v korunové fauné, ale s niZsi dominanci,
se fadily Dolycoris baccarum (L.) a E. interstinctus.
Stenodema holsatum (Fabr.) byla vyraznéji zastoupena
ve fauné jehli¢nanu (tab. III).

Mezi bézné se vyskytujici zoosugni plostice lesnich
drevin se zatadil T. luridus s preferenci k listna¢im.
Zvl1asté na ol$i dosahoval vyznamného postaveni Picro-
merus bidens (L.), zastoupeny v korunové fauné vétSiny
hodnocenych dievin. Plostice D. limbatus, Nabis pseu-
doferus Remane, Nabis rugosus (L.), Nabis ferus (L.)
vyhledavaji potravu na jehli¢nanech, zatimco Himacerus
apterus (Fabr.), B. angulatus, A. custos, A. nemorum
a Anthocoris confusus Reuter na listnacich (tab. IV).

DISKUSE

V porovnani s dvouletymi vysledky sbéru 83 druhu
plostic v luznim lese (Kfistek, Dob§ik, 1985) se
ukéazala fauna s dominantnim zastoupenim bfezovych
porosti v imisni oblasti bohat§i (136 druha) (Kula,
Dobsik, 1997).

Vyvoj a tvorba struktury fytosugni fauny plostic se

stabilizovala v porostech bfizy ve stari 10-12 let. U né-
kterych zastupct jejich zvySujici se zastoupeni souvisi
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nant zoophagous (left) and
phytophagous (right) bugs

s pocatky fruktifikace bfizy ve sledovanych porostech
(K. resedae, E. grisea, E. interstinctus).

Wiackowski et al. (1976) uvadéji z korunové
fauny bfizy imisni oblasti 31 fytosugnich a 22 zoosug-
nich plostic, z nichZz v eudominantnim postaveni byla
K. resedae a dominantnimi druhy byly P. betuleti, D. bac-
carum, Cerpocoris purpureipennis Deg., A. confusus,
D. ruber, H. apterus. V podminkach imisni oblasti LS
SnéZnik bylo na bfize evidovano 71 druhd a u domi-
nantnich druhi nastala shoda pouze v piipadé K. rese-
dae, ktera byla mj. dominantni i mezi 31 druhy sajicimi
na ol8ich rostoucich v imisni oblasti (Tomk 6w, 1976).
Stépanovitova, Lapkova (1988) z korunové
fauny buku uvadéji 66 druht s dominantnimi D. ruber,
A. confusus, ke kterym se v naSich sbérech pfipojil
i T. luridus, H. apterus, E. grisea a K. resedae. Vyrazné
vy§3i zastoupeni mély druhy fytosugni, zatimco Sté-
panovitova, Lapkova (1988) stanovily vyssi
podil zoosugnich plostic.

Studium korunové fauny ostatnich dievin potvrdilo
polysugni vazbu fytosugnich plostic. Na olSi v letnim
obdobi dominuje druha generace E. grisea, jejiz prvni
generace se vyviji na jehnédach bfizy (Melber et al.,
1981), jinak napada buk, topol, dub, jasan aj. U K. rese-
dae, ktera se nachazela na v8ech hodnocenych dievinéach,
potvrzujeme Gdaje Strawifiského (1950). P. viri-
dissima je soucasti korunové fauny listnacu, ale i bylin-
ného a kefového patra (Strawinski, 1950, 1974).
S. holsatum, i kdyZ je uvadéna z bylinného patra, se
nachézela v korunich jehli¢natych i listnatych dievin.
Obecné rozsifenym zoosugnim zastupcem byl T. luri-
dus, coz odpovida zjisténi Strawinského (1936).
Pouze 14 druht ploStic zachycenych na modfinu potvr-
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1V. Zoofagni plotice v korunové faung lesnich dfevin imisni oblasti (Lesni sprava SnéZnik) — Zoophagous bugs of the crown fauna on forest

trees in an air-pollution area (Sn&Znik Forest Administration)

Druh' BR OL JR BK DB¢ MD BO SMp SMo SM
Anthocoris confusus Reuter 233 10,5
Anthocoris nemorum (L.) 14,6 53
Aptus myrmicoides Costa 0,1
Arma custos (Fabr.) 9,0 26,8 16,7 53 333 6,7 18,2
Blepharidopterus angulatus (Fall.) 14,8 9,7 8.3 53 33
Cumptobrochis lutescens Schill. 20
Deraeocoris annulipes (H. Sch.) 0.1
Deraeocoris morio Boh. 0,1
Deraeocoris ruber (L.) 7.1 2151 12.5
Dolichonabis limbatus (Dahl.) 43 33 16,7 22,7 12.5
Himacerus apterus (Fabr.) 3,0 73 16,7 10,5 16,7 437
Nabicula flavomarginata (Scholtz) 0,5
Nabis ferus (L.) 2,0 6,7 3.3
Nabis pseudoferus Remane 1,2 24 10 36,4 6.3
Nabis rugosus (L.) 32 9,1 62,5 18.8
Phytocoris longipennis (Fall.) 0,2 83
Phytocoris populi (L.) 53
Phytocoris ulmi (L.) 0,1
Phytocoris varipes Boh. 03
Picromerus bidens (L.) 3.8 26.8 333 33 10 9.1 25
Pilophorus clavatus (L.) 4,6
Pinthaeus sunguinipes (Fabr.) 0,1 25
Psallus betuleti (Fall.) 13,6
Psallus lepidus Fieb. 3,0 63.3
Rhacognatus punctatus (L.) 2,6 33 33 6,3
Tetraphleps bicuspis (H. Sch.) 33
Troilus luridus (Fabr.) 9,0 26,8 25 36,8 333 13,3 2,5 4,5 12,5
Celkem zachycenych plostic? 1 286 41 12 19 3 30 30 22 8 16
'species. 2total number of caught bugs
zuje omezené druhové spektrum uvadé&né pro tuto dfe- ZAVER

vinu (17 druht) (Wiackowski etal, 1976). Zastup-
ci rodu Nabis vyhleddvali modfin a na ném sajici ko-
rovnice. Z imisnich lokalit s bukem a borovici je uvadi
Buldnkovda (1991). Druh A. nemorum, ktery jsme
v koruné& biiz sice zaznamenali, v korunové fauné
ostatnich dievin chybél, a potvrzuje tak vyznamngji
vazbu do bylinného patra.

Fytosugni plostice jednoznaéné pfevaZuji v porostech
bfizy a je tfeba je chapat jako jednu &ast spektra hmyzich
Skudet, u nichZ presné nevime, jaké dusledky na zdravot-
ni stav rostliny maji. Je zcela evidentni negativni vliv
plostic sajicich na jehnédéch (K. resedae, E. grisea, E. in-
testinctus). Dochazi k totalnimu zniCeni semen, které se
navzdory produkci osiva touto dfevinou muzZe jevit i jako
vézné. V obdobi vyskytu bazlivce vrbového jsme se asto
setkévali s dravymi plo§ticemi s nabodnutou larvou toho-
to Skudce, vice potravy v8ak nachézi vysavanim msic,
které jsou v mimofadném rozsahu zastoupené ve vech
porostech bfizy sledované oblasti.

266

V korunové fauné bfizy bylo zjiSténo 71 druht plos-
tic s dominantnim postavenim druhi E. grisea, K. rese-
dae, E. interstinctus, L. contaminatus. Jednotlivé poros-
ty si byly faunou plostic blizké s indexem podobnosti
54,2-68,8 %.

Vyvoj struktury korunové fauny plostic porosti bii-
zy se stabilizoval s odstupem 10-12 let po zaloZeni po-
rosti. ZvI4st€ druhy vdzané svym vyvojem na fruktifi-
kaci bfizy se objevuji se zvySenou intenzitou od r. 1992
(K. resedae). U predatora A. nemorum se projevila dil¢i
nevyrovnanost abundance, ale s vyskytem po celé sle-
dované obdobi.

Plostice vystupovaly do korun bfiz na zacitku vege-
tacniho obdobi, ale dominantni vyskyt byl zaznamenén
zpravidla v srpnu aZ zafi.

V korunové fauné vybranych deseti druhi dievin obec-
né& zastoupenych v imisnich oblastech bylo v prib&hu
dvou let zachyceno 942 plostic (41 druhi), pfic¢emz Cam-
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ptozygum aequale (Vill.) pouze na borovici a Megalo-
ceraea recticornis (Geoff.) na smrku pichlavém. Nejpo-
cetnéjSi faunu jsme stanovili na bifze, smrku pichlavém,
buku, borovici lesni a olSi lepkavé. Obecné rozifeni
v korunové fauné mély plostice E. grisea, K. resedae,
P. viridissima, S. holsatum a T. luridus. Zéastupci rodu
Nabis sp. preferovali modfin s korovnicemi. A. nemo-
rum se bézné vyskytoval pouze v korunové fauné brizy.

U fytosugnich plostic byla potvrzena nejvyssi Skod-
livost na jehnédach (K. resedae, E. grisea), hlavni po-
travou zoosugnich plostic v korunach biiz byla mSice
Euceraphis betulae (Koch) a larvy bazlivce vrbového.
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BUGS IN THE TREE-CROWN FAUNA OF FOREST TREE SPECIES
IN THE AIR-POLLUTION AREA OF SNEZNIK FOREST ADMINISTRATION

E. Kula

Mendel University of Agriculture and Forestry, Faculty of Forestry and Wood Technology, Lesnickd 37, 613 00 Brno

The bugs (Heteroptera) are an order of sucking insects
which does not include many important forest pests but
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a broad species spectrum and large population densities
are typical of this pest in forest ecosystems. The objec-
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tive of this paper is to describe the species composition
of bugs living in tree-crowns of different forest species
growing in an air-pollution area.

Charles, Villemant (1977), Katayev et
al. (1983) reported that bugs were tolerant to immis-
sions. Chlodny (1976) and Hawry$ et al. (1977)
studied the fauna of broadleaved tree species in air-pol-
lution areas, Tomk 6w (1976) dealt with alder fauna
and Witrylak (1976) with larch fauna. Buléan-
kovia (1986) stated that disappearance of the species
Dolichonabis limbatus (Dahl.) in a locality of forest com-
plexes with highest pollution load showed that stenotopic
species were good indicators of environmental quality.

Bug fauna was studied in six birch stands by the
method of shaking bugs onto a sheet of canvas (2 x 2 m
in size); bugs were shaken from five trees (30) in each
locality in fortnight intervals during the whole growing
season (15th April — 30th October — 1986-1995). A two-
year period (1995-1996) was used for parallel shaking
of bugs from black alder Alnus glutinosa (L.) Gaertn.,
European mountain ash (Sorbus aucuparia L.), Euro-
pean beech (Fagus sylvatica L.), red oak (Quercus rub-
ra L.), Scotch pine (Pinus sylvestris L.), European larch
(Larix decidua Mill.), Norway spruce [Picea abies (L.)
Karst.], omorica spruce [Picea omorica (Pan¢.) Purkyné],
blue spruce (Picea pungens Engelm.). Samplings took
place in vernal, estival, serotinous and autumnal
aspects. A total of 4352 bugs were caught in birch
crowns and 942 bugs in other tree species.

The stands under observation are situated on an un-
dulated plateau of DéCin Sandstone Hills (DécCinska
piskovcova vrchovina) (SnéZnik Forest Administration)
at the height of 450-600 m above sea level; cold upland
climate prevails in these locations, with an average an-
nual temperature of 6 °C and annual precipitation sum
of 800 mm. Growing season lasts 110-120 days. Long-
term impacts of sulphur dioxide pollution exceeding
60 ;xg.m‘3 and of NO, pollution were observed in this
arca (Tima, 1988) (Tab. I).

Extensive collections (4352 individuals) were evalu-
ated as birch fauna: they comprised 71 bug species with
dominant position of Elasmucha grisea (L.) (24.4%),
Kleidocerys resedae (Panz.) (15%), Elasmostethus in-
terstinctus (L.) (9.7%), Lygocoris contaminatus (Fall.)
(9.2%), and with subdominant representatives Blepha-
ridopterus angulatus (Fall.) (4.4%), Anthocoris
nemorum (L.) (4.3%), Psallus betuleti (Fall.) (4%),
Troilus luridus (Fabr.) (2.7%), Arma custos (Fabr.)
(2.7%), Palomena viridissima Poda (2.2%), Deraeoco-
ris ruber (L.) (2.1%). Four species only were recedent
and the other 56 species were subrecedent (Fig. 1).

Average numbers of bugs shaken from five trees in
the growing season indicate partial differences between
the localities. Species diversity is balanced (Tab. II).
Dominant position was observed in the species E. in-
terstinctus, E. grisea, K. resedae in all localities, and in
L. contaminatus except the Letadlo A locality (Fig. 1).

The most important species spectrum of bugs was
determined on beech (19) and alder (15), blue spruce
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(21), Scotch pine (20) and Norway spruce (17) as for
other tree species (Fig. 2).

Taking into account dominance, the species A. nemorum
and Pachytomella parallela Meyer Duer slowly receded
during the growing season. The highest abundance over
the growing season was determined in Capsus ater (L.),
L. contaminatus, Myrmedobia exilis (Fall.) in the esti-
val aspect. B. angulatus had the highest abundance over
the growing season in the serotinous aspect. Dominance
of Drymus brunneus (Sahl.) was increasing since the
beginning of growing season, and that of E. interstinctus
since the serotinous aspects. All- the-year-round abun-
dance with dominant position in vernal and serotinous
aspects was typical of E. grisea while the vernal and
autumnal aspects were crucial in K. resedae. Estival
aspect played a key role in representatives of the genus
Psallus (Figs. 3, 4).

As for the spectrum of phytophagous bugs on broad-
leaved trees, a dominant position was observed in E. grisea
(36-71%): this species was present on all conifers, but at
a lower dominance level (5.4-21.8%). K. resedae with
high abundance in the fauna of birch (22%) and beech
(27.4%) was another general representative: its abun-
dance was also high on Norway spruce (24.1%), where
P. viridissima attacking other tree species was not found.
The former species moderately preferred conifers (9.6%)
to broadleaved trees (3.8%). The species Dolycoris bac-
carum (L.), E. interstinctus were generally represented
in the crown fauna, but their dominance was at a lower
level. Stenodema holsatum (Fabr.) preferred coniferous
trees (Tab. III).

T. luridus preferring broadleaved trees was included
among common zoophagous bugs on forest tree spe-
cies. The abundance of Picromerus bidens (L.), present
in the crown fauna of most of the evaluated species, was
very important on alder. The bugs D. limbatus, Nabis
pseudoferus Remane, Nabis rugosus (L)., Nabis ferus
(L.) search for food on conifers while Himacerus apterus
(Fabr.), B. angulatus, A. custos, A. nemorum, Anthocoris
confusus Reuter on broadleaved species (Tab. IV).

Seventy-one bug species were identified in the
crown fauna of birch, E. grisea, K. resedae, E. inter-
stinctus, L. contaminatus being dominant species. The
bug fauna was similar in the particular stands, index of
similarity equalled 54.2-68.8%.

The structure of crown bug fauna in birch stands was
stabilized within 10-12 years after the stands had been
established. Species bound by their development to
birch fructification have appeared at higher abundances
since 1992 (K. resedae). A partial imbalance of abun-
dance was observed in the predator A. nemorum, but it
was present over the whole period of observation.

Bugs ascended to birch crowns at the beginning of
growing season but their dominant abundance was usu-
ally observed in August to September.

A total of 942 bugs (41 species) were identified in
the crown fauna of ten selected tree species represented
in air-pollution areas in the course of two years; Camp-
tozygum aequale (Vill.) was observed on pine-trees
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only and Megaloceraea recticornis (Geoff.) on blue
spruce only. The most abundant fauna was found on
birch, blue spruce, beech, Scotch pine and black alder.
General distribution in the crown fauna was determined
in the bug species E. grisea, K. resedae, P. viridissima,
S. holsatum, T. luridus. Representatives of the genus
Nabis sp. preferred larch-trees with woolly aphids.

A. nemorum was commonly present in the tree fauna of
birch only.

Zoophagous bugs were harmful to catkins to the
highest extent (K. resedae, E. grisea) while Euceraphis
betulae (Koch) and larvae of Lochmaea caprae were
the main food of zoophagous bugs in birch crowns.
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RECENZE

DIE WILDBIRNE, PYRUS PYRASTER (L.) BURGSD.

(HruSen pland)

J. Kleinschmit, B. Soppa, U. Fellenberg

J. D. Sauerlinder’s Verlag, Frankfurt a. M., 1998, 128 s., cena 18 DEM.

U naSich sousedi ve Spolkové republice Némecko byla jako
wstrom roku“ 1998 zvolena hruseii plana neboli polnicka, dnes vzic-
nd dfevina evropskych lesu i krajiny. Pfi této prileZitosti se v Dol-
nosaském Géttingenu konalo v poloving bfezna r. 1998 sympozium,
vénované tomuto druhu. Pfednesené referty a dal$i materidly vydal
loni Dolnosasky lesnicky vyzkumny ustav ve spoluprici s Lesnickou
fakultou Univerzity v Gotting Sbornik obsahuje celkem 20 refe-
rith.

Kdo chce mit k dispozici aktudlni poznatky o ekologii, rozsifeni,
udrZeni i vyznamu této dlouhd léta zanedbdvané dfeviny, najde ve
sborniku viechny podstatné informace. Kromé toho se seznimi se
zkuSenostmi ziskanymi v rdmci stfedni Evropy pfi inventarizaci pol-
ni¢ky, s jejim udrZenim nejen in situ, ale také ex situ a predeviim
s mnoZenim a zaklidanim semennych plantiZi. Publikace vénuje po-
zornost i rozli¥eni divokych a kulturnich forem této dfeviny a pojed-
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nivi o vyuZiti jejiho dfeva. Z lesnického hlediska jsou zajimavé
zkuSenosti s jejim op&tnym zavidénim do porosti. Na 12 strandch je
uvedena podstatnd ¢ast dosud publikované literatury o hrudni plané.

Snaha udrZet vzdcné se vyskytujici dfeviny v lesich a v krajing
je v souladu s poZadavky Spojenych narodi na udrZeni biodiverzity;
tuto konvenci podepsala v roce 1993 i naSe vlida. Z tohoto hlediska
bude sbornik zajimat nejen ekologicky orientovaného lesnika, ale
i ochrdnce piirody.

Nakonec mald pozniamka: akce ,.strom roku‘ sp&Sné probihd
v SRN jiZ 10 let a na8la své pokracovini - jiZ tfetim rokem - i v Ma-
darsku. Tyto akce pfispivaji nejen k poznini vzicnéjSich dfevin. ale
i ke zvy3eni prestize dfevin v o€ich Sir8i vefejnosti viibec. Podobnym
zpisobem bylo umoZnéno vydini dnes jiZ rozebranych monografii
o bicku a oskerugi. Doufejme, Ze podobni iniciativa vznikne i u nés.

Ing. Zdenék Prudic, CSc.
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SLOVENSKE LESNICTVO V REGIONALNE]J POLITIKE EU

FORESTRY OF SLOVAKIA WITHIN THE CONTEXT OF THE EU
REGIONAL POLICY

V. Petrasova, D. Fertal

Lesnicky vyskumny ustav, T. G. Masaryka 22, 960 92 Zvolen

ABSTRACT: The approximation of the Slovak Republic to the EU has been going on. The preparation for admission means
to be acquainted with the principles of the support to the policy from the structural funds of the EU. Subsidies for the
agriculture sector are being granted after meeting territorial criteria of the EU regional policy. Regarding the support moun-
tainous regions are being preferred at present. The indicators of the natural conditions of the SR and of the production capacity
of forest territories in the SR are quantified. The method for the determination of the altitude and sloping terrain of the forest
territories in the SR as basic indicators of the natural conditions in SR is presented. Data for forestry indicators were obtained
by using the methods of geographical information system through overlapping the districts and working-plan areas, by the
calculation of data for particular districts. Based on these indicators mountainous regions of the SR were determined.

regional policy; natural conditions; altitude; sloping terrain; production capacity

ABSTRAKT: Slovenski republika sa aproximuje k EU. Priprava na vstup znamend oboznamif sa s pravidlami podpory
politiky zo §trukturdlnych fondov EU. Doticie do pddohospodarstva sa prideluji po splneni teritoridlnych kritérii regiondlnej
politiky EU. V sti¢asnosti sii preferované pre podporu horské oblasti. V praci sii preto kvantifikované ukazovatele prirodnych
podmienok SR a produk&nej schopnosti lesnych tizemi SR. Clédnok obsahuje metodiku stanovenia nadmorskej vysky a svaho-
vitosti polnohospodarskej pddy ako zdkladnych ukazovatelov prirodnych podmienok SR. Podklady pre lesnicke ukazovatele
sa ziskali vyuZitim metod geografického informa¢ného systému prekrytom okresov a lesnych hospodarskych celkov, vypotom

udajov za jednotlivé okresy. Na ziklade tychto ukazovatelov sa vytypovali horské oblasti SR.

regiondlna politika; prirodné podmienky; nadmorska vy$ka; svahovitost; produkéna schopnost

UvoD

Spolocnd agrarna politika Eurdpskej unie, ktora riesi
taZiskové problémy pddohospodarstva, bola prijata vo
Vageninskom memorande v roku 1991. Charakterizuji
ju ciele tzv. vyvaZeného polnohospodarstva, ktoré mu-
sia byt kompatibilné:

— s ochranou Zivotného prostredia,

— so zéasadou primeraného dochodku farmarov za vy-
konané a sticasne ekologické formy hospodarenia,

— s dspornymi rozpoétovymi pravidlami,

— s rovnovaznymi agrarnymi trhmi,

— s prijatymi dohodami v rdmci medzindrodného ob-
chodu.

Zakladné vychodiska tzv. vyvéaZeného polnohospo-
darstva smeruju k boju proti znecistovatelom Zivotného
prostredia, k zlepSeniu kvality vyrobkov, k vytvoreniu
systému zabezpecujiceho ochranu krajiny a prirody, k za-
chovaniu rozmanitosti Zivota a genetickych zdrojov. No-
vé agrarna koncepcia EU navrhuje zniZovat objem vyroby
za predpokladu zachovania dostato&nej drovne potravi-
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novej bezpecnosti. Slovenska republika sa aproximuje
k pddohospodarskej politike EU. Zdroje, ktoré posky-
tuje EU cez svoje Strukturdlne fondy, si vyznamnou
podporou najmé pre rozvoj regionov spliiajiicich pozado-
vané kritéria EU (Kraus, 1991; Kraus et al., 1992,
1994; Jenicek, 1992). MoZu tvorit az 75 % z potreb-
nych finanénych prostriedkov na restrukturalizdciu
a podporné programy v podohospodarstve pre jednotli-
vé regiény. Preto treba poznat podmienky, podla kto-
rych v rdmci tejto politiky:
- bude SR splitat pozadované kritéria EU,
— bude sa musiet pddohospodérska politika SR pri-
sposobovat k politike EU,
— budi sa posudzovat vyhody a nevyhody jej pri¢lene-
nia k EU.

ROZBOR PROBLEMATIKY

V SR po reformnych krokoch uskuto¢nenych od ro-
ku 1990 sa najmi vplyvom konverzie zbrojného prie-
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myslu, zmenou agrarnej politiky a Gtimom banictva za-
ala vyrazne polarizovat socidlna situécia jednotlivych
regionov. Po prijati za riadneho ¢lena Rady Eurdpy a pod-
pisom Eurépskej dohody o pridruZeni s krajinami EU
sa v SR zacinajui hladat zdroje na podporu tychto regié-
nov v suéinnosti s podpornymi Strukturdlnymi progra-
mami EU (Petrafova etal., 1995). V ramci EU sa
nepouZivaju principy ekonomického a socidlneho rov-
nostarstva, ale zvyraziiuje sa regiondlna ekondmia,
smerujica k aktivizdcii regiondlneho a lokalneho roz-
vojového potencidlu.

Tazisko eurdpskej agrirnej politiky je v usmerfiova-
ni trhu (najméd cez garantované ceny polnohospodar-
skych vyrobkov), ale tieZ v Strukturdlnej politike. Pre
Strukturdlnu politiku EU sa stanovilo $est cielov.

Ciel €. I: Regiény zaostdvajice vo vyvoji

Ciel €. 2: Priemyslové oblasti s konverznymi pro-
blémami

Ciel ¢. 3: Boj proti dlhodobej nezamestnanosti a proces
zaClefiovania mladych do pracovného Zivota

Ciel ¢. 4: Prispdsobenie pracovnych sil konverznym
priemyselnym procesom a zmenenym vy-
robnym systémom

Ciel &. 5a: Modernizécia agrarnych $truktdr

Ciel &. 5b: Vidiecke oblasti
Ciel & 6: Regiony severskych krajin

Ulohou podpory zo §trukturalnych fondov EU je orien-
tovat sa na hospodarsky rozvoj jednotlivych regiénov
so zretefom na ich rozdielne potencidlne moZnosti. Jed-
nou z podmienok ziskania finanCnych prostriedkov zo
Strukturdlnych fondov EU je kvantifikovanie ukazova-
telov poukazujicich na droveii jednotlivych regionov.
Strukturdlna politika EU je zaloZena najmi na podpore
podnikatelskych aktivit tak, aby dochadzalo k vyrovna-
vaniu rozdielov medzi jednotlivymi regionmi. Hlavnym
néstrojom tejto politiky EU sii $trukturdlne fondy, ktoré
spolu s dal§imi finanénymi nastrojmi poméhaji zlepsit
ekonomicki a socialnu rovnovahu z jednotlivych regi6-
nov EU. Si to tieto fondy: Eurépsky fond regionélneho
rozvoja (ERDF), zaloZeny v roku 1975, Eurdpsky so-
cidlny fond (ESF), ktory vznikol roku 1958, Eur6psky
fond polnohospodarskej orientécie a garancie (EAGGE),
zaloZeny v roku 1992. Od roku 1993 sa zaloZil najmi
pod vplyvom spoluprice a neskorSie po vstupe sever-
skych krajin novy finan¢ny ndstroj — Fond na usmerne-
nie rybolovu (FIFG). Od prijatia Spolo¢nej agrarnej po-
litiky v EU (SAP) sa zalinaji presadzovat cez
Strukturdlne fondy programy orientované na rozvoj vi-
dieka s vyraznym posilnenim ochrany Zivotného pros-
tredia a zohladnenia Specifik horskych oblasti. Rozvoj
vidieka sa podporuje v rdmci cielov 1, S5aa 5b (Pohl,
1995a,b). Kritériom pre zaradenie krajiny (regiénov) do
ciela 1 je droveii HDP na obyvatela pod 75 % priemeru
v &lenskych $tatoch EU za posledné tri roky [Nariade-
nie Rady (EHS) 2081/93]. PretoZe vSetky byvalé kraji-
ny (nielen regiony) vychodného bloku aproximujice sa
k EU tito podmienku spliiajd, v si¢asnosti sa v disku-
sii o budicej podpore presadzuji v ramci SAP uZie
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§pecializované ciele 5a a 5b. VSetky opatrenia majd
kladne vplyvat na Zivotné prostredie. Pomoc v rdmci
tychto cielov od roku 1992 sa zmenila na garan&ni. Ide
v nej o opatrenia pre agroenvironmentdlnu oblast, na
zalesfiovanie polnohospodarskej pody a na predéasny
odchod farmérov do déchodku. Ciel 5a sa tyka urych-
lenia prisposobenia agrarnych Struktir. Opatrenia pod-
porované v rdmci tohto ciela maju priniest vy§§iu kon-
kurencieschopnost v pédohospodirstve a zabezpe&ovat
vy§8iu zamestnanost diverzifikiciou vyroby. Uinnost
opatreni je horizontéilna, lebo sa tyka farmarov a celého
Eurdpskeho spolocenstva. Opatrenia si podporované
cez fond EAGGF.

Opatrenia na rozvoj vidieka v rdmci ciela 5b sa spo-
lufinancuji zo $trukturalnych fondov EAGGF, ERDF
a ESF. Podpora je uréena do geograficky presne vyme-
dzeného vidieckeho priestoru a na $pecifické ciele vy-
medzené v planoch rozvoja vidieka. Opatrenia ciela Sb
musia nadvizovat na SAP. Riefenia musia byt zamera-
né tak, aby umoznili kazdej farme (podniku) prispdsobit
sa trhu a rozsireniu rozsahu ponikanych sluZieb alebo
produktov (farmarsky turizmus, ekologické produkty).
Pod ciel 5b patria oblasti, ktoré spadaji aj pod ciel 1,
ale spliiaji tieZ dalSie kritérid. Kritéria ohranidenia re-
gi6énu pre ciel 5b s potom tieto:

a) VSeobecné kritérium:

— nizky stav hospodérskeho a sociélneho rozvoja.

b) Tri dalSie kritéria:

— vysoky podiel zamestnanych v polnohospodarstve,
— nizke polnohospodérske prijmy,

— nizka hustota obyvatelstva alebo silnd tendencia

k presidlovaniu.
¢) Dodatkové kritéria:

— pouZivaju sa kritéria prirodnych podmienok a z nich
vyplyvajicej produkénej schopnosti podohospo-
dérstva.

Regiény SR splitajii kritérid bodov a) a tiez b), okrem
nizkej hustoty obyvatelstva. Uvedené ukazovatele kri-
térii je mozné ziskat z databéz Statistického dradu SR,
Vyskumného tstavu pddnej trodnosti v Bratislave, Vy-
skumného dstavu ekonomiky polnohospodarstva a potra-
vindrstva v Bratislave a i. Pre dodatkové kritéria bolo
treba vypracovat metodicky postup na vytypovanie uka-
zovatelov regionalnej a teritoridlnej klasifikacie podla EU
a zdroveri tieto prepoCital na regiony SR tak, aby sa
mohli medzi sebou porovnavat. V ramci ciela 5b sa
v stiasnosti preferuji programy podporujice horské
oblasti, znevyhodnené oblasti a malé oblasti. Kritéria
pre znevyhodnené oblasti a malé oblasti boli vytypova-
né v pracach Fitza et al. (1995, 1997). Su tieto:
Znevyhodnené oblasti:

— vynosovost v Sk.ha™! pod 80 % narodného priemeru
(vyjadrend pridanou hodnotou vytvorenou v polno-
hospodarstve),

— ro¢ny prijem polnohospodarskeho pracovnika pod
80 % narodného priemeru,

— zastdpenie trvalych travnatych ploch a vymery pol-
nohospodarskej pody nad 70 %.
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Malé oblasti:

— poskodenie tGzemia (obsah soli v pdde, cudzorodé
latky, nekvalitné pady),

— obmedzenie polnohospodarskeho vyuzitia z dovodu
ochrany prostredia a prirody.

Spoluprica lesnikov s polnohospodarmi sa tyka vy-
typovania horskych oblasti, do ktorych lesné dzemia
prirodzene patria. Slovenski republiku charakterizuje
vysoka lesnatost. Lesnd pdda, jej podiel v jednotlivych
regiénoch spdsobuje, Ze v rdmci stanovenia prirodnych
podmienok nie je mozné vynechat ju z celkového hod-
notenia ako jedného z ukazovatelov ovplyviiujicich
uroveii a typ regionu. V naSej préci sa preto zaoberdme
rieSenim kriterialnych ukazovatelov lesnictva v regio-
nalnej politike EU, najmi pre horské oblasti.

METODIKA

Stanovenie podmienok pre podporu zo $trukturédlnej
politiky EU sa uskuto&iiuje dohovorenou klasifikiciou
uzemi jednotlivych krajin na zaklade uréitych kritérii.

Pri vybere kritérii pre stanovenie problémovych oblasti
SR s dorazom na Specifikd pddohospodarstva z hladis-
ka plnenia produk&nych funkcii a pre teritoridlnu klasi-
fikdciu sa v tomto $tadiu rieSenia zvolili nasledujice
ukazovatele pre prirodné podmienky regiénu: nadmorska
vyska, svahovitost reliéfu, produk&nd schopnost lesnych
pod — odvodena z ceny lesnej pody a porastovej zdsoby
drevnej hmoty.

Niarocné prirodnovyrobné podmienky v SR a 40%
vymera lesov z plochy SR vyZaduju spracovat spolo¢né
polnohospodarske a lesnicke tzemné ukazovatele pre
EU. Organiza¢né usporiadanie lesnictva svojimi hrani-
cami nekopiruje najmensSie regionilne izemné rozdele-
nie SR na obce a ich katastre. Obhospodarovanie lesnej
pbdy Statnymi lesnymi podnikmi a ich lesnymi zavod-
mi nevyZadovalo rozélefiovat lesné hospodarske celky
pre zostladenie s katastrami obci. Pri rie§eni predkladanej
problematiky vznikli ur€ité zloZité situcie so stanovenim
porovnatelnych teritoridlnych ukazovatelov v ramci
podohospodarstva. Preto sa hladali moZnosti, ako kvan-
tifikovat lesnicke ukazovatele na izemnospravne ¢lene-
nie SR. VyuZili sa pre tento ucel poznatky Tuceka
(1994a,b,c, 1995, 1996a,b) z oblasti geografickych in-
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1. Prekrytie LHC s okresmi SR — Overlap-
ping of working-plan areas with the districts
of the SR

formacnych systémov, ktoré aplikoval v lesnictve, ale
tieZ Specialne pre horské terény. V tomto riedeni sa geo-
graficky informaény systém vyuZil na zjednotenie idajov
o lesnych hospodarskych celkoch s tzemiami okresov.
V clanku sa pracuje so Struktirou okresov z obdobia
pred platnostou zakona €. 222/1996 Z. z. o Gizemnom
¢leneni SR. Udaje, ktoré si pouZité v prici, si z roku
1996, kedy ich Statistické spracovanie sa eSte neprehod-
nocovalo na nové okresy. Prekrytie hranic okresov a les-
nych hospodarskych celkov sa uskutocnilo na zaklade
digitalizicie méap. Problémové je prekrytie s ohladom
na réznost vo vektorovej prezentacii dat podla jednot-
livych vstupnych udajov. Bolo nutné vykonat nasledné
kontroly a Gpravy vynesenych polygénov hranic digita-
lizéciou z podkladov katastralnych vymer podla idajov
Lesoprojektu a $tatnych lesnych podnikov. Na zdklade
takto vykreslenych hranic lesnych hospodarskych cel-
kov na tizemiach jednotlivych okresov sa vykonal kon-
trolny sicet z ¢iastkovych ploch lesnych hospodarskych
celkov. V dalSej etape rieSenia sa vykonal stacet ploch
lesnych hospodarskych celkov v kazdom okrese (obr.
1). Vyhodnocované ukazovatele sa z rozdelenych les-
nych hospodarskych celkov do dvoch a viac okresov
prepocitali ako vdZeny priemer, v ktorom bola vahou
vymera z Casti lesného hospodarskeho celku na dzemi
prislu§ného okresu. Obdobne vdZenym priemerom sa
prepocitali ukazovatele z lesnych hospodarskych celkov
na tzemie celého okresu. Tymto postupom sa vypocitali
ukazovatele cena lesnej pody a porastova zasoba drevnej
hmoty podla idajov z Lesoprojektu Zvolen. Pre porovna-
nie uvedenych ukazovatelov medzi okresmi prepocitali sa
ukazovatele na 1 ha vymery okresu.

Z ukazovatelov EU pre prirodné podmienky a teritoridl-
nu klasifikiciu sa z produkénych ukazovatelov pouZili
cena lesnej pddy a porastovd zasoba drevnej hmoty.
Matematicky sa vypocet prislu$nych ukazovatelov podla
okresov formuloval takto:

i=n i=n

~1
PZn = (Z sz' N vni) . (Z vni) (8]
i=1 i=1
kde: PZ, - porastovi zidsoba drevnej hmoty (m*ha™'y v pri-
slunom okrese,
o - okres SR,
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PZ,; - porastova zasoba drevnej hmoty (m*ha') v pris-
lu§nom okrese a v prislusnom LHC,

v,; - vymera prisluiného LHC v prislusnom okrese (ha)
ziskand prekrytim digitalizovanych vrstiev hranic okresov
a LHC,

i — prisludny LHC zo stiboru LHC v okrese.

Obdobnou matematickou formulaciou sa vykonal vy-
po&et ceny lesnej pody. V obidvoch pripadoch sa vy-
uzila kombinacia vnitornej databdzy INFO a externej
databazy udajov z lesného hospodarskeho planu.

Pre vypocet ukazovatelov prirodnych podmienok —
priemerné nadmorské vyska a svahovitost okresov SR —
sa pouZili vstupné tdaje z elaboratu Struktira polno-
hospoddrskeho pédneho fondu (SPPF) z VUEPP Brati-
slava — BIS. Obsahuje zakladné tdaje pre ukazovatele
o druhu pddy, svahovitosti, skeletovitosti, hlbke pady,
expozicii, nadmorskej vyske a o klimatickom regiéne.
Ukazovatele si v elaboréte spracované pre tizemie byva-
lého Zapadoslovenského kraja, Stredoslovenského kraja,
Vychodoslovenského kraja a pre kaZdy okres z obdobia
pred rokom 1996. Pre kaZdy ukazovatel je urend plocha
tizemia, na ktorom sa v okrese nachddza. Vstupné tdaje
o nadmorskej vyske si &lenené na nasledovné kategérie:

Uzemie SR je &lenitejSie, ako si kategérie v EU,
a pdda sa vyuZiva i pri vi¢Sej svahovitosti. Dal$im roz-
dielom si vstupné udaje spracované v SPPF pre SR
v kategoériach s inym rozpitim sklonu Gzemia. Z tychto
dovodov sa rozhodlo vykonat vypocet v dvoch variantoch.

Variant A obsahuje slovenski verziu rozpitia sklonu
tizemia v stupiioch a ku kategéridm EU sa zhora pridali
dalgie dve kategoérie:

100
0°-3°

200
3°-7°

300
7°-12°

400
12°-17°

500
17°-25°

600
nad 25°

Variant B obsahuje rozpitie sklonu tizemia v stup-
fioch podla EU, a opit sa pridali zhora dve kategérie:

100
o_90

600
nad 20°

" 300
5°-8°

200
20_50

400
8°-15°

500
15°-20°

Slovenské kategorie vstupnych udajov podla elabo-
ratu SPPF maji ind sklonitost Gzemia v stupiioch. Pre
zjednotenie stupiiov svahovitosti s EU vykonali sa inter-
poléacie ploch — vymer dzemi polnohospodarskej pody

1 2 3 4 5 6 7 8 9 10 11 12 13 14
pod 900- 1000- nad I 200
lso 150-200 200-250 250-300 300-350 350-400 400-500 500-600 600700 700-800 800-900 "y 00 pn

Vstupné udaje o svahovitosti izemi v okresoch SR
st v elaborate SPPF &lenené na nasledovné kategérie:

0 | 2 3 4 3 6
0°-1° 1°-3°  3°-7°  7°-12° 12°-17° 17°-25° nad 25°
. zvlnend mierny stredny vyrazny  prikry
rovind o vina svah svah svah svah 2402

Informaécia o stupiioch sklonov svahov — svahovitos-
ti je prevzata z publikacie Bonitdcia ¢s. polnohospoddr-
skych péd a smery jej vyuZitia (1985).

S ohladom na vypocet priemeru nadmorskej vysky
v okresoch sa pre kategérie nadmorskej vy$ky vyjadre-
nej rozpitim v metroch urdili priemerné hodnoty pre
jednotlivé kategérie takto:

I 2 3 4 5 10

6 7 8 9 11

850 m

125 175 225 275 325 375 425 550 650 750

Vypodet vaZeného priemeru nadmorskej vysky tze-
mia okresu sa vykonal z priemernej hodnoty nadmor-
skej vySky v prislusnej kategorii a ako vaha sa pouZil
idaj o ploche — vymere polnohospodarskej pody pre
prislu$ni hodnotu kategérie.

Svahovitost tizemia spracovani v SPPF ma sedem
kategérii, Co sa nezhoduje s kategériami v EU, ktoré sii:

100
0°-2°

200
2°-5°

300
5°-8°

400
go-15°
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vypoétom. Do kategérie 100 sa zapocitala celd plocha
s kédom 0 a polovica plochy s kédom 1, pretoze vyjad-
ruje sklonitost od 0° do 2°. V dalSich pripadoch sa postu-
povalo obdobne. Do kategérie 200 sa zapocitala druha
polovica plochy s kédom 1 a polovica plochy s kédom 2.
Do kategérie 300 sa zapocitala druhd polovica plochy
s kédom 2 a 20 % plochy s kédom 3 pre stupne svaho-
vitosti 7 aZ 8. Do kategérie 400 sa zapoCitalo 80 % plochy
s kédom 3 a 60 % plochy s kddom 4. Do kategérie 500 sa
zapocitalo 40 % plochy s kédom 4 a 37,5 % plochy
s kédom 5. Do kategérie 600 sa zapoditalo 62,5 % plo-
chy s kédom 5 a plocha s kédom 6.

Vypocet vaZzeného priemeru svahovitosti za okres sa
vykonal zhodne s’ vypoStom vézeného priemeru nad-
morskej vysky.

VYSLEDKY

Vsetky kriteridlne ukazovatele sa podla smernic EU
upravuji do Seststupiiovej stupnice a farebnej Skaly. Jed-
notna $kéla farieb je nasledovna: modra, zelena, Zlt4,
oranZova, ¢ervend, hneda.

Nadmorska vy$ka je hlavnym kritériom vymedzenia
horskych oblasti (obr. 2). Priemerné vypocitané hodnoty
si vysledkom vypoctu zo Statistickych ddajov o tizemi
SR. Z vysledkov za jednotlivé tizemia okresov sa vy-
pracovala stupnica $iestich skupin; podla nich sa prira-
duju aj body klasifikacie:

1 2 3 4 s 6
do 300 300-375 375450 450-520 520-600 'r‘n“‘:\"f’no
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2. Priemernd nadmorskd vySka polno-
hospodarskej pody okresov SR (m) — Aver-
age altitude of agricultural land in the dis-
tricts of the SR (m above sea level)

3. Svahovitost polnohospodarskej pody.
variant A - Sloping terrain of agricultural
land. variant A

Svahoritost variant A

100-140
140-180
180-220
220-260
260-300
300-380

REEAE

Zastipenie okresov v skupinach je nasledovné: 1. sku-
pina 44 %, 2., 3., 4. skupina po 11 %, 5. skupina 6 %,
6. skupina 17 %.

Do skupiny s najnevhodnej$imi podmienkami nad-
morskej vySky nad 600 m n. m. patria Gzemia okresov
Banskd Bystrica, Dolny Kubin, Cadca, Liptovsky Mi-
kulas, Poprad, Starda Luboviia.

Svahovitost tizemia je sicastou klasifikicie prirod-
nych podmienok, ktoré ovplyviiuji biologické a tech-
nické podmienky polnohospodérskej vyroby.

Variant A je spracovany z pramefiov VUEPP Brati-
slava (obr. 3); ma Sest skupin, podla nich sa priraduju
aj body klasifikicie:

| 2 3 4 ] 6
100-140  140-180  180-220 220-260 260-300 300-380
0°-3° 3°-7° 7°-12°  12°-17°  17°-25° nad 25°

Zastupenie okresov v skupinach je takéto: 1. skupina
25 %, 2. skupina 11 %, 3. skupina 6 %, 4. skupina
17 %, 5. skupina 19 %, 6. skupina 22 %.

Do skupiny s najnevhodnej$imi podmienkami sva-
hovitosti od 300 do 380 (nad 25°) patri okres: Banska
Bystrica, Dolny Kubin, Cadca, Ziar nad Hronom, Zili-
na, Spisskd Nova Ves, Stard Luboviia, Svidnik.

Variant B je spracovany z prametiov VUEPP Brati-
slava (obr. 4) a upraveny v LVU vo Zvolene. M4 Sest
skupin a podla nich sa priraduji aj body klasifikéacie:
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1 2 3 -4 5 6
100-140  140-180 180-220 220-260 260-300 300-426
0°-2° 2°-5° 5°-8° 8°-15° 15°-20°  nad 20°

Zastipenie okresov v skupinach je takéto: 1. skupina
8 %, 2. skupina 17 %, 3. skupina 8 %, 4. skupina 3 %,
5. skupina 19 %, 6. skupina 45 %.

Do skupiny okresov s najnevhodnejSimi podmienka-
mi svahovitosti od 300 do 426 (nad 20°) patria: Banska
Bystrica, Dolny Kubin, Cadca, Liptovsky Mikulas, Po-
vazskd Bystrica, Prievidza, Ziar nad Hronom, Zilina,
Bardejov, Humenné, Poprad, PreSov, RoZfiava, Spisska
Nova Ves, Stard Luboviia, Svidnik.

Z rozboru svahovitosti a z porovnania variantov
A a B je zrejmé, Ze je dblezité, aby vyhodnotenie sva-
hovitosti sa vykonalo podla kritérii EU (variant B). Vy-
sledok takéhoto vyhodnotenia bude zdkladom dotatnej
politiky a postavenia podmienok polnohospodérskej
vyroby v SR voci ostatnym krajinam. 4

Vypocitané vysledky pre jednotlivé dizemia okresov
st obsiahnuté v tab. T az III.

Na ziklade prekrytu lesnickych mapovych jednotiek —
lesnych hospodarskych celkov (LHC) a okresov sa zis-
kali koeficienty na vypocet suméarnych ukazovatelov
LHC na vymeru okresu. Takto sa pre ukazovatele pri-
rodnych podmienok vypocitala cena lesnej pody a po-
rastova zasoba drevnej hmoty (ihli¢nata a listnata). Pre-
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Svahovitost variant B

100140
EE 140-180
D 180-220
B 220-260
260-300
300-426

land, variant B

. Vypoditané hodnoty nadmorskej vysky a svahovitosti — Calculated values of altitude and sloping terrain

4. Svahovitost polnohospodirskej pddy,
variant B — Sloping terrain of agricultural

Okres'

Polnohospodarska pada’

Svahovitost
variant A

Svahovitost
variant B

Nadmorskd vyska’

(ha) (bodové hodnoty)? (bodové hodnoty)* (m)
Bratislava 0 127 142
Bratislava-vidiek 77 044 127 142 156
Dunajska Streda 81 257 100 100 125
Galanta 79 878 101 105 126
Komirno 84 520 106 119 126
Levice 110 743 171 211 178
Nitra 98 051 140 178 186
Nové Zamky 104 105 133 159 148
Senica 86 759 178 213 257
Topoltany 69 770 159 202 231
Trencin 60 148 232 275 309
Trnava 95 510 142 179 184
Banské Bystrica 63 026 347 397 700
Dolny Kubin 73 888 314 366 600
Cadca 33 349 377 426 746
Liptovsky Mikula§ 64 390 281 330 756
Lucenec 63 535 131 289 371
Martin 39 864 246 292 543
PovaZska Bystrica 38 577 280 328 403
Prievidza 35293 256 304 405
Rimavska Sobota 99 304 239 283 287
Velky Krti§ 51922 215 261 263
Zvolen 81 149 241 294 433
Ziar nad Hronom 43 684 315 368 486
Zilina 37925 328 379 501
Bardejov 48 632 289 342 417
Humenné 67 464 296 351 351
Kosice 0 180 224
Kogice-vidiek 83 514 180 224 277
Michalovce 80 711 121 143 146
Poprad 61 174 270 320 750
Presov 73 954 274 326 450
RoZitava 47 772 291 343 457
Spisska Nova Ves 53 268 315 369 586
Stard Lubovia 31 791 339 394 647
Svidnik 36 307 301 361 330
TrebiSov 91 722 119 142 141
Vranov 42 511 251 299 227

ldistrict, 2:1gricullural land, Ksloping terrain, variant A (scores), "sloping terrain, variant B (scores), “altitude (m a.s.1.)

J. FOR. SCI., 45, 1999 (6): 270-281
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1. Hodnotenie okresov podrla kritérii prirodnych podmienok regiénov — Assessment of districts according to the criteria of natural conditions

Kritérium?

Okres! nndmorsrfi vyska? svuh()zwiitos!“ Bodosv:u ?l?qdnoly

m body® upravené hodnoty’ body®
Dolny Kubin 746 6 378 6 12
Banské Bystrica 700 6 347 6 12
Stard Luboviia 647 6 340 6 12
Cadca 601 6 315 6 12
Liptovsky Mikula¥ 756 6 281 5 I
Spi¥skd Novi Ves 587 5 316 6 11
Poprad 750 6 270 5 11
Ziar nad Hronom 487 4 315 6 10
Zilina 501 4 328 6 10
Roziiava 457 4 292 5 9
Martin 544 5 246 4 9
PreSov 451 4 275 5 9
Bardejov 418 3 289 5 8
PovaZskd Bystrica 403 3 281 5 8
Svidnik 331 2 302 6 8
Humenné 351 2 297 S 7
Zvolen 434 3 241 4 7
Prievidza 406 3 256 4 7
Trencin 310 2 233 4 6
Vranov nad Toplou 227 I 252 4 5
Rimavska Sobota 287 1 239 4 5
Lucenec 371 2 131 1 3
KoSice-vidiek 277 1 181 3 4
Velky Krti§ 264 1 216 3 4
Senica 257 | 178 2 3
TopolCany 231 1 160 2 a
Levice 179 | 172 2 ]
Bratislava-vidiek 156 | 127 1 2
Michalovce 146 1 121 | 2
Trebifov 142 1 120 1 2
Trnava 185 1 142 2 3
Dunajska Streda 125 | 100 1 2
Galanta 127 1 102 1 2
Komérno 127 1 106 | 2
Nitra 186 1 140 | 2
Nové Zamky 148 1 133 | 2
Bratislava-mesto
Kogice-mesto

Prameii: 1° BBD VUEPP Bratislava, 2° BBD VUEPP Bratislava, pouzil sa variant A

TR . . 3 1. . . 5 .
'district, “criterion, altitude, "slopmg terrain, >total scores, “scores, 7adjusted values

pocet sa uskuto¢nil na 1 ha katastrlnej vymery okresu.  nosti polnohospodérskej pody a lesnej pody. Okrem
Ukazovatele produkénej schopnosti st uvedené v tab. IV.  opacného poradia — s ohladom k cene polnohospodar-

Z prirodnych podmienok vyplyva, Ze v rdmci regiénov  skej pddy — pribliZne to isté poradie urluje aj porastova
SR je vyrazny rozdiel s ohladom k produk¢nej schop-  zésoba drevnej hmoty, od ktorej v budicich obdobiach

276 J. FOR. SCI., 45, 1999 (6): 270281



I11. Horské oblasti - Mountainous regions

Kritérium? Percenta zastipenia z polnohospodarskej pody?
Okres' nadmorska vyska svahovitost nadmorskd vyska svahovitost
nad 600 m* nad 20 stupiiov’ nad 600 m* nad 20 stupiiov®

Banska Bystrica 27 116 12 931 42 20
Bardejov 3915 1 960 8 4
Bratislava-vidiek - 1 {50 - 2
Cadca 17 226 2 687 54

Dolny Kubin 67 433 7795 90 10
Humenné 1 624 3986 ’ 2 6
Kosice-vidiek 2433 857 3 1
Levice 71 652 - |
Liptovsky Mikulas 52 451 7 527 82 12
Lucenec 12 619 3976 19 6
Martin 6 584 3691 16 9
Michalovce 47 267 - -
Nitra - 251 - -
Nové Zamky - 124 - -
Poprad 58 064 2 357 93 4
Povazska Bystrica 2 687 2 366 7 6
Presov 12 104 3534 16 5
Prievidza 3 591 3 530 10 10
Rimavskd Sobota 3 280 6 155 3 6
RoZiiava 11 229 5377 23 Il
Senica - 1182 - 1
Spisskd Nova Ves 18 529 6191 34 11
Stara Lubovia 10 921 3 385 67 11
Svidnik 33 1 501 - 4
Topol&any 293 520 - 2
TrebiSov - 46 - -
Trencin 1739 2 802 3 4
Trnava - 257 - -
Velky Krti§ 104 1 240 - 2
Vranov nad Toplou - 2 096 - 5
Zvolen 9 183 3102 11 4
Ziar nad Hronom 10 751 5182 24 12
Zilina 7 131 5103 18 13
SR spolu 351 159 103 780 14 4

'district, Zcriterion, 3percenmge out of agricultural land, 4altitude above 600 m, ssloping terrain above 20 degrees

zavisi plnenie produkénej funkcie lesov. Ako dopliiuji-
ceho ukazovatela pre plnenie poZiadaviek na déchod-
kovu situéciu pracovnikov v pddohospodarstve je preto
treba vyuZivat aj kritéria lesnictva.

DISKUSIA
Uroveti jednotlivych regiénov na zaklade posudzo-
vania pomocou uvedenych kritérii je zakladom pre re-

gionalnu Strukturalnu politiku. Ich analyzou sa ziskava-
ju udaje o drovni regionu, ale tieZ o type regionu.

J. FOR. SCI., 45, 1999 (6): 270-281

V regionélnej politike sa rozli$uji napr. tieto typy
regiénov: horsky, podhorsky, niZinny, primestsky, po-
hrani¢ny, vidiecky. K typu a tdrovni regiénu sa volia
ekonomické a socidlne opatrenia. V regionélnej politike
EU sa pouZivaji ukazovatele charakterizujice:

a) prirodné podmienky regiénu — nadmorska vyska,
svahovitost, produkéna schopnost pody, ekologické
podmienky,

b) ekonomické podmienky regiénu — hruby doméci pro-
dukt, pridana hodnota, hruby obrat polnohospodar-
stva, sebestacnost okresu (vietko vyjadrené v tis. Sk
na 1 obyvatela okresu),
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IV. Kritérid produkénych schopnosti okresov — Criteria of production capacity of districts

ot Porastové zisoba drevnej hmoty?") Cena lesnej pody*” Cena polnohospodarskej pady*
i (m*.ha™') (body)® (tis. Sk.ha™!) (body)® (tis. Sk.ha™")
Banskd Bystrica 141 1 33 1 12
Cadca 83 3 17 3 9
Dolny Kubin 95 2 19 3 11
Starda Lubovia 26 5 9 5 10
Liptovsky Mikulas 121 | 22 2 13
Spisska Nova Ves 124 | 27 | 14
Poprad 109 2 17 3 14
Ziar nad Hronom 98 2 22 2 15
Roznava 104 2 23 2 16
Zilina 105 2 24 2 16
Martin 110 2 23 2 21
Presov 64 4 16 3 19
Bardejov 59 4 18 3 17
Povazskd Bystrica 78 3 21 2 19
Svidnik 50 5 17 3 17
Humenné 42 5 10 4 17
Zvolen 70 4 15 3 22
Prievidza 81 3 21 2 24
Trencin 71 3 20 3 25
Vranov nad Toplou 54 4 14 4 24
Rimavska Sobota 64 4 17 3 25
Kosice-vidiek 82 3 17 3 30
Lucenec 63 3 16 3 23
Velky Krti§ 39 5 11 4 30
Levice 26 5 7 5 62
Senica 26 5 6 5 44
TopolCany 79 3 18 3 59
Bratislava-vidiek 49 5 10 4 62
Michalovce 12 6 3 6 32
TrebiSov 16 6 5 6 32
Trnava 38 5 9 5 72
Dunajska Streda 6 | 6 90
Galanta 6 2 6 83
Komérno 4 6 1 6 72
Nitra 31 5 8 5 68
Nové Zamky 8 6 3 6 79
Bratislava-mesto - - = = -
Kosice-mesto - - - - -
*) Prameii: Lesoprojekt Zvolen
!district, 2gmwing stock, *forest land price, "agricultuml land price, Sscores

¢) socialne podmienky regiénu — miera nezamestnanosti,
podiel obyvatelstva zavislého na pédohospodarstve
z ekonomicky aktivneho obyvatelstva, polnohospo-
dérsky ¢inné obyvatelstvo na 100 ha polnohospodar-
skej pody, priemernd mesacna mzda v okrese, priemer-
nd mesatnid mzda v polnohospodérstve a lesnictve,
migraéné saldo, hustota zaludnenia.

KaZdé kritérium je obodované. Zaroveii si obodova-
né jednotlivé ukazovatele, ktoré méZu mat réznu vahu.
Vysledkom hodnotenia tzemia je zaradenie regiénov

podla kriteridlneho hodnotenia na regiony:
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— s najhor§imi podmienkami,
— s podpriemernymi podmienkami,
— s priemernymi podmienkami.

Na ziklade analyz podporovanych regiénov EU je
zretelné, Ze pri vymedzovani zaostavajicich regionov
hlavni dlohu maji horské a podhorské oblasti. Su ohra-
ni¢ené v kazdom $tite EU rozdielne. Na ich vymedze-
nie plati Nariadenie EU 75/268 EWG. Hlavnym krité-
riom vymedzenia horskych oblasti je pre kazdy §tat EU
priemernd nadmorska vyska. Tato mdZe byt ukazovate-
lom nielen pre regién, ale tieZ pre farmy. Stredna nad-
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morska vySka v niektorych krajindch pre vymedzenie
horskych oblasti sa uplatiiuje takto:
Rakusko:

Do horskej oblasti sa tzemie zaraduje podla viac
kritérii.

a) Najniz8ia nadmorské vys$ka 700 m alebo priemerna
svahovitost najmenej 20°.
b) Kombinécia oboch kritérii, t.j. poloha najmenej 500 m

n. m. a svahovitost 15 % pocitana na celé dzemie.
Nemecko:

Priemerna nadmorska vyska je 800 m alebo mini-
malna nadmorska vyska je 600 m a svahovitost musi
byt minimalne 18°.

Francizsko:

Su to regiény situované v minimélnej nadmorske;j
vySke vo Vogézach 600 m a v ostatnych regiénoch
700 m. V stredomorskej oblasti plati priemerna nad-
morska vyska 800 m a minimdlna svahovitost 20°.
Taliansko:

V severnom a strednom Taliansku plati pre horské ob-
lasti minimélna nadmorska vyska 700 m. Na juhu Talian-
ska je to 800 m n. m. a minimalna svahovitost je 20°.

Okrem nadmorskej vy$ky je déleZitym ukazovate-
fom svahovitost. Stupnica obidvoch ukazovatelov moze
byt prisposobena podmienkam kaZdej krajiny.

V Ceskej republike pre polnohospodarsku, ale aj pre
nepolnohospodarsku pddu sa vyuZiva pri vypocte sva-
hovitosti §tvorstupfiova stupnica EU.

V SR mame najviac regionov zaradenych do najvys-
Sieho stupiia nad 20°. V Ceskej republike sa pohybuje
svahovitost na najvicsej rozlohe medzi 2°-8° (Hra-
bankova etal, 1994).

Pri porovnavani zaradenia regiénov podla priemer-
nej nadmorskej vySky je opit zretelny rozdiel. V Slo-
venskej republike sice mame najviac regiénov s prie-
mernou nadmorskou vyskou do 300 m (44 %), ale
v skupine regionov nad 600 m n. m. je ich 17 %.
V Ceskej republike sa takéto regiony vyskytuji len
v oblasti Sumavy a vi¢§ina izemia ma priemernt nad-
morskd vySku od 300 do 500 m. Slovenska republika
pri stanoveni rovnakej stupnice ma narocnejsie prirodné
podmienky, najma vSak pri zohladneni ukazovatela sva-
hovitosti. Opit treba zddraznit, Ze vypocty v Slovenskej
republike sme uskutoénili na zaklade idajov o polnohos-
podarskej pode.
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5. Horské oblasti SR — Mountainous regions of
the SR

Kazda krajina EU méZe pouZitim réznych ukazova-
telov sama objektivizovat svoje regiondlne podmienky.
Podla pouzitych ukazovatelov v jednotlivych kritériach
sa potom stanovia podmienky pre podporu zo Struktu-
rilnych fondov EU uréené na zaklade splnenia kritérii
pre jednotlivé ciele.

Detailna analyza metodiky zaradovania regionov do
jednotlivych cielov je velmi doleZita najma v adaptac-
nom procese. Vstupom do EU sa mdzu ziskat nemalé
finanéné prostriedky na reStrukturaliziciu niektorych
naSich regiénov.

Slovensko:

Do horskej oblasti navrhuji polnohospodari izemia
s nadmorskou vySkou od 600 m, s podielom takychto
pod v katastrdlnom dzemi 50 % a viac (obr. S). Lesné
uzemia v tomto zaradeni nie su zohladnené. Preto na-
vrhujeme v rie§eni pokradovat a zmapovat celé izemie
SR, nielen polnohospodérsky zaujimavé oblasti.

ZAVER

Informacie ziskané $tidiom materidlov k cielom 5Sa,
5b nariadeni EU a priamym rokovanim s pracovnikmi
Statnej spravy krajin EU (v naSom pripade Rakiiska a Ne-
mecka) ndm umoZiiuji ziskat zdkladny prehlad o sku-
manej problematike. V dalom rieSeni musime pristipit
k detailnym porovndvaniam naSej legislativy s platny-
mi nariadeniami EU a nasledne uskutoénit harmoniza-
ciu tychto predpisov s naSimi. V ramci regiondlnej politi-
ky to bude znamenat okrem zosiladenia legislativnych
predpisov kvantifikaciu:

a) teritoridlnych, ekonomickych a socialnych ukazova-
telov,

b) finan¢nych prostriedkov v ramci podpornych opatre-
ni EU a prehodnotenie nasho narodného podporného
systému.

Slovenska republika ma vysoku lesnatost, a preto je
dolezité, aby sa pri teritoridlnej klasifikacii vyhodnoco-
vali aj lesné tzemia ako nedelitelnd sucast vidieckeho
priestoru.

PretoZe nemame v sticasnosti prispdsobené Gzemné
¢lenenie k potrebam regionalnej politiky (s naslednym
¢lenenim pre finanény tok podpornych prostriedkov),
bude potrebné detailnejSie Clenit sucasné regiony —
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okresy a tieZ poznat situdciu aZ na jednotlivé farmy —
podniky. Bude to vyZadovat intenzivnu spolupricu
s pracovnikmi $tatistickych dradov, od ktorych zdvisia
metodické postupy prepoétov ekonomickych a socidl-
nych ukazovatelov na poZadovanu regionalnu a niZiu
troveii. V budicnosti sa bude priama podpora poskyto-
vat jednotlivym farmam, a tak bude treba uZ nami vypo-
¢itané horizontalne a teritoridlne aspekty regiénov doké-
zat pretransformovat na ich uroveii. DéleZitym faktorom
je, ze prerozdelenie podpory bude aplikované vo v3et-
kych ¢lenskych $tatoch Eurdpskej tnie; to si bude vy-
zadovat centralizaciu informacii tykajicich sa priamej
podpory jednotlivym farmam.

Spolocna agrarna politika (SAP) pocas svojej desat-
rocnej existencie bola akceptovand spotrebitelmi a da-
fiovymi poplatnikmi, pretoZe farmdri boli povaZovani
za tazko pracujicich sedliakov zabezpecujicich bezped-
nost naSich potravinovych zésob a rozvoj vidieka.
V sicasnosti, ked sa z fariem stali viacicelové hospo-
dérstva, zo sedliakov podnikatelia a problémy organi-
zécie spolo¢ného trhu st vyrieSené, nastal Cas postupnej
transformacie tejto politiky. Preto sa ddva déraz na no-
vi politiku, zaloZend na troch zdkladnych zloZkéch:
efektivne podohospodarstvo, environmentélna udrZatel-
nost a rozvoj vidieka. Lesné hospodarstvo tvori stcast
systému vidieka. Preto nova politika sa uz formuje ako
Spoloéna polnohospodarska a vidiecka politika pre Eu-
répu (CARPE). Jej sucastou je uZ aj zmenend situdcia
budicou aproximéciou sa krajin vychodného bloku. Po-
litika CARPE bude mat Styri zlozky:

1. stabilizacia trhu

2. priplatky za environmentdlnu tvorbu a za kultirnu
krajinotvorbu

3. stimuly pre rozvoj vidieka

4. adaptacna pomoc v transformanom obdobi.

Clanok je prispevkom k rieSeniu novej problemati-
ky, ktord vyvolala aproximacia SR k EU. PretoZe je SR
v pripravnej fize dohovorov o budiicej spolo¢nej pédo-
hospodarskej politike, je treba, aby sa detailne poznali
spdsoby hodnotenia regiénov pre jej potreby. Iba takto
bude méct SR aktivne vplyvat na dohovor a krajina sa
stane rovnocennym partnerom krajin EU po zohladneni
jej $pecifickych podmienok.
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FORESTRY OF SLOVAKIA WITHIN THE CONTEXT OF THE EU REGIONAL

POLICY

V. Petrasova, D. Fertal
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After some reforms that had been carried out since
1990 in the Slovak Republic the social situation in in-
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dividual regions has started to polarize markedly, espe-
cially due to the conversion of armaments industry, the

J. FOR. SCIL, 45, 1999 (6): 270-281



modification of agricultural policy and damping in the
mining industry. After the admission of the SR for the
full member of the Council of Europe and signing the
Association agreement with the European Union
a searching for the sources of support to these regions
has started in Slovakia in cooperation with supportive
structural programmes of the EU. The support from
structural funds of the EU is aimed at the economic
development of individual regions with regard to their
different potentials. One of the conditions for obtaining
finances from the structural funds of the EU is, after
completing the quantification of the indicators, the de-
termination of the regions where the conditions for the
development of agriculture sector are unsuitable.

At present the programmes supporting mountainous
regions, less favoured regions and small areas are being
preferred within the EU policy. The Slovak Republic
has high forest coverage. Forest land and its high pro-
portion in the regions of the SR is a reason for the need
to determine the type of region. Based on this type it
will be determined whether it is possible to classify a
particular region into mountainous regions. Within the
EU the altitude and sloping terrain of a region are used
as basic indicators of the natural conditions. Besides the
criteria of regions for agricultural production also for-
estry indicators, namely the price of forest land and
growing stock, which are characterizing the production
capacity of forest territories, are processed in the paper.
As there do not exist any national statistics in the SR
according to the cadastre of municipalities but there
exist forestry and agricultural data being recorded ac-
cording to the organizational units of forestry and agri-
culture, we have used the method of geographical in-
formation system — overlapping in our work.

In this case we overlapped the territories of working-
plan areas and the regions and the districts of the Slovak
Republic. Their administrative division is illustrated in
Fig. 1. We calculated particular data for the districts
from the proportions of forestry indicators by weighted
arithmetical mean whereas a particular area of the
working plan area in the district served as a weight. The
data in tables were processed in this way. The calcula-
tion of the indicators altitude and sloping terrain was
made from agricultural land. In the comparison of the
regions by the altitude there are distinct differences be-
tween them (Tabs. I, II, and III). This situation is illus-
trated in Fig. 2. The second indicator of the natural
conditions is sloping terrain. Direct data on the sloping
terrain were not available in the same classification as

they are used within the EU criteria. Therefore we per-
formed interpolation of plots. As the SR has a markedly
articulated territory the districts were classified into in-
dividual degrees within two variants. The variant
A contains the Slovak version of the range of sloping
terrain in degrees, and regarding the articulated territory
it contains also 2 scales for the slope above 15° that is
being used in the EU as the maximal one (Tabs. I and
II, Fig. 3). The variant B is worked out according to the
degrees of sloping terrain used in the EU. Two catego-
ries for the slope above 15° (Fig. 4) are added again for
the same reason as mentioned above. Based on these
indicators and the indicator of production capacity, ac-
cording to the price of forest land and growing stock
(Tab. 1V) as well as agricultural indicators, mountain-
ous regions in the SR were determined according to the
Directive 75/268 EWG. They are illustrated in Fig. 5.
Regarding the natural conditions in the SR 17% of the
districts are classified into the group with the highest
altitude and almost 45% of the districts according to the
sloping terrain in the variant B. Because the variant
A follows only from our classification of agricultural
land, it was proposed to use the variant B for the cal-
culations of sloping terrain as it better reflects the natu-
ral conditions of the SR. Criterional indicators for
mountainous regions were calculated for each district.
Further development in the agricultural policy of the
EU heads towards the Common Agricultural and Rural
Policy for Europe (CARPE). In laying down the prin-
ciples of the EU common policy an accession of the
eastern block countries is already expected. Supportive
policy will become more directed and more detailed.
The support will be aimed at individual agricultural
enterprises — farms. Therefore calculated indicators for
the districts should be transformed down to their level.
It will be namely not only the quantification of natural
and production indicators but also economic and social
ones. The Slovak Republic has high forest coverage (Fig. 5)
and therefore it is important to assess forest territories as
an inseparable part of the territorial classification as well.

Our paper is a contribution to solving new problems
following from the approximation of the SR to the EU.
As the SR is in a preparatory stage of the negotiations
on future common agricultural policy it is necessary to
know in detail the ways of the assessment of regions
for its own needs. Only in a such way will the SR be
able to influence actively future accepted agreements
and the country will become an equal partner of the EU
countries after its all specific conditions are considered.
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AKTUALITA

K NEKTERYM VYSLEDKUM A VYVOJOVYM TENDENCIM
LESNIHO HOSPODARSTVI V CESKE REPUBLICE

SOME DATA AND DEVELOPMENTAL TRENDS OF THE FOREST
MANAGEMENT IN THE CZECH REPUBLIC

J. Sindelar

Vyzkumny distav lesniho hospoddrstvi a myslivosti, 156 04 Jilovisté-Strnady

ABSTRACT: Some data and developmental trends of the forest management sector are analyzed on the basis of Situation
Reports of Forest Management of the CR published in 1995-1997. The analysis involves tree species composition of forest
stands, losses incurred in forest crops after planting, share of natural regeneration of forest stands and trends of forest planting
stock production and forest nursery areas. It is suggested to specify those trends that do not seem satisfactory enough, and
some measures, mainly of economic nature, are recommended.

forest management; data; development; Czech Republic

ABSTRAKT: Cléinek se zabyva analyzou n&kterych vysledki a vyvojovych tendenci lesniho hospodéfstvi na zikladé Zprdv
o stavu lesniho hospoddrstvi CR, vydavanych v letech 1995-1997. Pozornost je vénovina druhové skladbé lesnich porosti,
ztratdm na lesnich kulturdch po vysadbg, podilu pfirozené obnovy lesnich porosti, tendencim v produkei sazenic lesnich dievin
a plochy lesnich $kolek. Navrhuje se podrobné&jsi rozbor zvlasté téch tendenci, které nejsou uspokojivé, a doporucuji se nékterd

opatfeni zvla§té ekonomického charakteru.

lesni hospodafstvi; vysledky; vyvoj; Ceska republika

UvVOD

Stava se jiZ tradici, Ze Ministerstvo zemédélstvi Ces-
ké republiky, Odvétvi lesniho hospodarstvi vydava kaz-
doro&né Zprdvu o stavu lesniho hospoddrstvi Ceské re-
publiky. Zpravy podavaji uceleny piehled o lesnim
hospodafstvi vcetné vyvojovych tendenci, ke kterym
dochézi béhem poslednich let. U fady ukazateli lze sle-
dovat vyvoj zmén — zpravidla od roku 1989 do soucas-
nosti. Pro nékteré ukazatele jsou ve zpravé k dispozici
informace z dalSich zemi, takZe lze orientacné posoudit,
do jaké miry je lesni hospodafstvi CR a jeho vysledky
srovnatelné s lesnim hospodaistvim vybranych evrop-
skych statd. Rada vysledka hospodateni a piislusnych
¢iselnych ukazatell je komentovana, nékdy i analyzo-
véana z hlediska stavu a vyvoje.

Neékteré ukazatele a vysledky lesniho hospodaistvi
CR jsou zajimavé i podnétné a zasluhuji si hlubsi ana-
lyzu. Proto budeme vénovat pozornost vybranym infor-
macim o péstebnim stavu lesniho hospodarstvi a jeho
vysledkiim. Jde zejména o udaje, které vyvolavaji tva-
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hy o dosavadnich smérech vyvoje a predpokladanych
tendencich pro budoucnost. Jind data vzbuzuji zamys-
leni a vedou k pokusu o analyzu proto, Ze dosavadni
vysledky a tendence se zdaji byt neuspokojivé, vyrazné
zmény Zadouci a pro jejich realizaci jsou potiebna ur-
¢ita specificka opatieni.

DRUHOVA SKLADBA LESNICH POROSTU, PODIL
DREVIN JEHLICNATYCH A LISTNATYCH

Druhova skladba lesti v Ceské republice vykazuje
znacéné vysoky stupefi hemerobie, tj. odli$nosti od pu-
vodniho pfirozeného sloZeni. Zatimco v puvodnich pfi-
rozenych lesich prevladaly listnaté dieviny podilem
67 % a jehli¢naté dieviny dosahovaly pouze zastoupeni
37 %, je v soucasnosti tento podil vice neZ obriceny.
Podil listnatych dievin poklesl na 22 %. S ohledem na
to, Zze upravy druhové skladby lest jsou Zadouci nejen
se zietelem na stabilitu, zdravotni stav, plnéni nevyrob-
nich funkci, ale 1 z divodu produkénich, byly zpraco-
vény studie o druhové skladbé lesii a Zadoucich tenden-
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I. Koncepce cilového zastoupeni dfevin v lesich Ceské republiky,
alternativy v procentech — Concept of target tree species representa-
tion in the forests of the Czech Republic, options in per cent

\ ) Navyrh*
Dievina' Pfirozené | Soudasny = —
revina slozeni? stav? VULHM UHUL
1994 1995
Smrk’ 11 55 30 37
Jedle® 20 1 5 4
Borovice’ 3 18 20 17
Modfin® 0 4 5 5
Duby? 19 6 8 9
Buk!" 40 6 18 18
Ostatni'! 7 10 14 10
Celkem!2 100 100 100 100

; 3
'tree species, Znatural structure, *present state, * roposed representa-

tion, sspruce. Ofir, 7pine. Blarch, Yoak, "beech, 'others, "total

cich vyvoje (Sindelaf, 1994; Vokoun, 1995).
V ramci téchto studii, které probihaly jednak ve Vy-
zkumném ustavu lesniho hospodarstvi a myslivosti v Ji-
lovisti-Strnadech a jednak v Ustavu pro hospodafskou
tpravu lesi v Brandyse nad Labem, byly zpracovany
mj. navrhy na dlouhodobé perspektivni druhové sloZeni
lesti v Ceské republice. Vysledky téchto praci, které
probihaly soubéZné a nezavisle, jsou srovnatelné a lisi
se pouze v nékterych ukazatelich — napf. navrhem per-
spektivniho podilu smrku ztepilého. Navrhované zmény
jsou charakteristické zvySenim podilu listnatych dfevin
ze soudasnych 22 % na 40 % (VULHM), resp. 37 %
(UHUL). Vyrazné se ma zvysit zejména podil buku ze
soucasnych 6 % na 18 %, dubt ze 4 % na 8-9 %, podil
ostatnich listnatych dfevin ma celkové priblizné zistat
na stejné drovni nebo ma stoupnout relativné malo.
V souladu s témito tendencemi se ma sniZit podil smr-
ku ze soudasnych 55 % na 30 % (VULHM), resp. 37 %
(UHUL). Ke zvySeni podilu mé dojit u jedle b&lokoré
a modfinu opadavého. Vysledky téchto kalkulaci (pfe-
dev§im udaje UHUL) byly uplatnény v zakladnich ten-
dencich obsazenych v zakoné o lesich a ve vyhla3ce &. 83
Ministerstva zemédélstvi CR ze dne 19. 4. 1996 o zpra-
covani oblastnich pland rozvoje lesti a o vymezeni hos-
podarskych soubort. Je naznacena tendence dosahovat
v rdmci hospodaieni pfevazné smiSenych porostu, a to
konkretizaci vyhledové druhové skladby, navrhem po-

dilt dfevin zékladnich, melioracnich a zpeviujicich
podle hospodéfskych soubori. Na zakladé vyhledovych
cili zastoupeni dfevin byla zpracovana orienta¢ni kal-
kulace ro¢ni plochy, kterd by méla byt zalesiiovéna jed-
notlivymi dfevinami, a pfislu§né poéty sazenic. Z této
kalkulace (Sindelaf, 1996) vyplyva, 7e z celkové
ro¢né zalesfiované plochy by mélo ro¢né piipadat 63 %
na jehlicnany a 37 % na listnace. Pokud jde o pomér
sazenic k vysadbg, vychazi se z kalkulace — s pfihléd-
nutim k hektarovym poctim sazenic na jednotku plo-
chy — z poméru 54 % ke 46 %. NaznaCeny postup by
mél v dlouhodobé perspektivé prakticky celého pro-
duké¢niho turnusu (obmyti) vést k dosaZeni uvedeného
cilového zastoupeni dievin.

Z tab. II, ktera obsahuje ve zjednodugené formé ida-
je publikované ve Zprdvé o stavu lesniho hospoddfstvi
CR (stav ke 31. 12. 1996), je patrné, Ze Zadouci tenden-
ce zvySovat podil listnatych dfevin na tkor dfevin jeh-
licnatych v druhové skladé uméle obnovovanych poros-
th se obecné uplatiiuje. Podil jehliCnana ve vysadbéch
od r. 1989 (s vyjimkou r. 1991) soustavné klesa
2 80,9 % na 68,3 %, naproti tomu podil listnaci se zvy-
Suje, ato z 19,1 % v r. 1989 na 31,7 % v r. 1996. Je
mozné konstatovat, Ze celkovy vyvojovy trend probihd
Zadoucim smérem, i kdyZ v r. 1996 jeit€ nebylo dosa-
Zeno teoreticky kalkulované drovné, tj. cca 37% zastou-
peni listnaci. S ohledem na tyto skutenosti by bylo
zadouci v pristich letech podil listnatych dievin ve vy-
sadbach nadale zvySovat. S ohledem na niZ§i podily
listna¢ v druhové skladbé v prvnich letech po roce
1991 by bylo Zadouci v nasledujicich letech podle moz-
nosti a stavu obnovovanych ploch kalkulovany podil
listnatych dfevin pfi vysadbach i piekradovat.

Tendence proporcionalnich zmén se projevuji i pod-
le jednotlivych dfevin, jak je patrné z tab. 2.2.3.2. zatim
posledni Zprdvy o stavu lesniho hospoddrstvi-CR. Podil
smrku se od r. 1989 do r. 1996 snizil ve vysadbéich
z 57 % na 46 %, podil borovice z 15 % na 12 %. Na-
proti tomu u jedle se celkové poméry ploch vysazenych
touto dievinou zvySily z 0,7 % v r. 1989 na 23 %
v r. 1996, tedy vice neZ tiikrat. Zatimco podil plochy
osdzené modiinem se ve sledovaném obdobi od r. 1989
do r. 1996 udrZuje na piibliZzné stejné urovni, u buku
doslo k vyraznému zvy3eni podilu ze 4,5 % na 12,9 %,
tj. téméf tiikrat, u dubu pak ke zvy3eni podilu ze 4,9 % na
9,2 %, tj. témér dvakrat. Podobné tendence jako v le-
sich CR jsou celkové patrné i ve vysledcich hospodare-

1. Uméla obnova podle druhu dievin v CR (podle Zpravy o stavu lesniho hospodaistvi CR, stav k 31. 12. 1996) v hektarech — Artificial
regeneration in tree species represented in the CR (based on A Situation Report of Forest Management of the CR, situation on 31st Dec.

1996) in ha
Rok! 1989 1990 1991 1992 1993 1994 1995 1996
Celkem? 35016 33615 31516 29 600 27 698 26 897 30 128 28 426
Jehli¢naté? 28 342 27 757 26 398 24 310 22 570 20 478 21 861 19 407
Listnaté* 6 674 5 858 5118 5290 5128 6419 8 267 9019
Procent listnaté® 19,1 17,5 16,2 17.9 18,5 23,9 274 31,7

'year, %total, *conifers, *broad-leaved, “broad-leaved per cent
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ni v Lesich Ceské republiky, s. p., kde v r. 1996 obna-
Sel podil listnatych dfevin pii zalesnéni 32,23 %.

Celkové lze konstatovat, Ze upravy druhové skladby
lesnich porostd, tak jak jsou patrné z vysledki za posledni
roky, maji tendenci, kterd sméfuje k zZadoucim cilim vy-
plyvajicim z progn6z. U listnatych dfevin, zejména bu-
ku, u jehli¢nant pak u jedle bélokoré a modiinu opada-
vého je Zadouci dosavadni pozitivni trendy udrZet, ale
i vyrazné zvysit tak, aby se podil téchto dievin v obno-
v& lesnich porostd dostal na droveii, kterd by pfi sou-
stavném dodrzovani mohla vést v dlouhodobé perspek-
tivé k Zddoucim udpravam druhové skladby lesnich
porostli. S vyrazngj§i orientaci na listnaté dieviny, ze-
jména buk, duby, ale i lipy, javory aj., souvisi i celkova
koncepce obnovy lesnich porosti, tj. omezeni podilu
holych seéi, zvySeni podilu obnovy podrostnim zptso-
bem v navaznosti na nasledné vysadby pod clonou ob-
novovanych porosti a moZnou pfirozenou obnovou.
Analogické trendy se zfetelné projevuji i v nékterych
sousednich zemich, zejména ve Spolkové republice Né-
mecko, kde v fadé pripadi vychodiskovy stav druhové
skladby lest neni tak nepfiznivy, jako je tomu v CR
(napf. Bavorsko, Bédensko-Wiirttembersko, Dolni Sas-
ko aj.).

K opatfenim, kterd podmifuji udrZovéni a ¢aste¢né
stupiiovani dosavadnich sméri tprav druhové skladby
lesnich porosti, patii zejména zvySeni aktivit spojenych
se sklizni osiva listnatych dfevin, zejména buku a dubu,
z jehli¢nant pak jedle bélokoré z vlastnich zdroja
a vhodna orientace produkce sazenic v lesnich Skol-
kich. Tyto tendence by bylo vhodné stimulovat ekono-
micky, tj. vyuZitim moZnosti poskytovat statni dotace
na zakladani lesnich kultur prevazné listnatych a smi-
Senych ve smyslu ustanoveni § 146, odst. lc zakona
¢. 289/1995 Sb. o lesich a o zméné a doplnéni nékte-
rych zdkonu (lesni zakon). Znacnou ucinnost mizZe mit
v tomto sméru Program trvale udrZitelného hospodare-
ni v lesich, vychova a obnova lesa (1997), ktery byl
vydan pro Lesy Ceské republiky, s. p., a mél by byt pro
hospodareni v téchto lesich zavazny.

ZTRATY NA KULTURACH

Ve Zprdvdch o stavu lesniho hospoddistvi Ceské re-
publiky se do r. 1995 vykazovaly ztraty na kulturdch.

Soustavné se uvadéji data od r. 1990 a pro porovnéani
se zaznamenavaji ddaje z let 1980 a 1985. V posledni
zatim vydané zpravé jiz udaj ztraty na kulturdch, resp.
plocha opakovaného zalesnéni za r. 1996 neni obsaZe-
na. Lze se jen domnivat, pro¢ je tomu tak. Pfi¢inou
miuZe byt bud skute¢nost, Ze tento udaj jiZ neni pred-
métem statistického Setfeni, nebo Ze ztrity jsou nadile
pfili§ vysoké a nepovaZuje se za taktické tyto udaje
sd&lovat lesnické vefejnosti. :

Z tab. III je patrné, Ze do r. 1990 se ztraty na kultu-
rach pohybovaly v intervalu 25-29 %, coz je troven
relativné vysoka, ale jesté pfijatelna. Zku$enosti nazna-
Cuji, Ze se ztratami na kulturach je nutné obecné pocitat
s ohledem na pfipadna sucha obdobi v dobé zakladani
kultur a v obdobi nasledném v dasledku mrazu, piso-
benim Skidct a chorob. Urovei ztrit je s ohledem na
specifické poméry v jednotlivych letech razna. ale
v pripadech, kdy nejde o extrémni roky, lze povazovat
do urcité miry za ,,normalni* ztraty do 20 %. v nékte-
rych letech az do 30 %. Podle vlastnich zkuSenosti pfi
zakladani raznych dcelovych vysadeb (vesmés pro vy-
zkumné tucely) lze pfi vyuZzivani vhodného kvalitniho,
morfologicky a fyziologicky bezvadného materidlu,
peclivé vysadbé, ochrané a ofetieni velmi Casto docilit
vysledku, Ze ztraty na kulturdch nemusi dosahovat ani
10 %. 1 kdy# se v podminkach Ceské republiky v pos-
lednich desetiletich podminky pro obnovu lesnich po-
rosti a zalesiiovani vyznamné zhorSily (zejména v du-
sledku depozic ze zneiSténi ovzdus§i hlavné zvySenim
kyselosti lesnich ptd), jsou ztraty na kulturich, pokud
piesahuji v roce 30 %, netinosné. Z tab. III je patrné
vyrazné zvySeni ztrat na kulturdch nad 30 % pocinaje
rokem 1992, kdy tdroveii nezdaru dosahla 43 %. Na
urovni vyssi nez 40 % se ztraty udrzuji i v nasledujicich
letech a v 1. 1994 dosédhly dokonce 54 %. Muze se stat,
Ze v roce se zcela extrémnimi podminkami — zejména za
sucha v dobé vysadby a v nasledném obdobi — mohou
ztraty na kulturdch dosdahnout abnormalni vySe, k zamys-
leni vSak nuti skuteCnost, Ze ztrity na kulturach vyssi nez
40 % jsou ve ¢tyfech po sobé nasledujicich letech (1992-
1995). Za rok 1996 jiz statistické udaje na kulturach v ce-
lostatnim meéritku k dispozici nejsou.

Napadna je skuteCnost, Ze zvySend urovei ztrat na
lesnich kulturdch je v urité priblizné casové koinci-
denci se zdsadni reorganizaci v lesnim hospodaistvi.

I11. Obnova lesa (podle Zpravy o stavu lesniho hospodafstvi CR, stav k 31. 12. 1996) v hektarech — Forest regeneration (based on A Situation
Report of Forest Management of the CR, situation on 31st Dec. 1996) in ha

Zpiisob obnovy' 1980 1985 1990 1991 1992 1993 1994 1995 1996
Uméla? 26939 | 33555 | 33615 | 31516 | 29600 | 27 698 | 26 897 | 30 128 | 28 426
z toho opakované-‘ 6 750 9 569 9 635 12 050 | 12702 12 994 14 448 12 760
Pfirozena* 999 594 557 575 697 818 1163 | 898
Celkem® 27938 | 34 149 | 34523 | 32073 | 30 175 | 28395 | 27 715 | 31 291 30 324
| _Procent opakované z umglé® |25 29 36 43 | 4 54 2 |
Procent pfirozené obn-ovy—z c—el-kov:‘f 1 -115- i g I; ---------- l-7- i -I -‘)- i j‘!; Il -.;.(; T -1—7— 6.3 1

'regeneration method, artificial, *of this: repeated. “natural, Stotal, Sper cent of repeated out of artificial regeneration. 7per cent of natural

out of total regeneration
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Asi od r. 1992 a v dalSich letech vystupuji jako zcela
novy prvek v lesnim hospodéfstvi akciové spole¢nosti,
které u Lest Ceské republiky, s. p., a asteéné i v ji-
nych majetkovych kategoriich lest zajistuji vedle ostat-
nich praci zejména téZebniho charakteru i umélou ob-
novu lesnich porosti a zalesiiovdni. V této souvislosti
se nelze ubranit dvaham o tom, do jaké miry obnovni
a zalesfiovaci préice realizované ,,na zakdzku" jsou co
do zpusobu provedeni a zaji§té€ni sadebniho materidlu
srovnatelné s vysledky praci, které hospodarské jednot-
ky lesnické az do doby vzniku akciovych spolecnosti
realizovaly ve vlastni reZii. I kdyZ nelze tvrdit a proka-
zat, Ze tomu tak skutecné je, mohou byt aktudlni dvahy,
zda u akciovych spolecnosti, organizaci obchodniho
charakteru, které inkasuji finan¢ni ¢astky za provedeni
praci, miZe byt dostate¢ny, vhodné stimulovany zdjem
o optimdlni vysledky praci, o Zadouci kvalitu sazenic
pouZivanych pro obnovni a zalesfiovaci prace, vlastni
vysadbu, o$etfovani a ochranu kultur.

Podobné jako vznik akciovych spolecnosti a jejich
aktivity v oboru umélé obnovy lesnich porosti a zales-
fovani je s vyraznym poklesem tspéchu zalesfiovacich
praci Casov€ piiblizné datovéna i privatizace lesnich
Skolek. I kdyz (podobné jako u akciovych spole¢nosti)
nejsou k dispozici doklady, nelze vyloucit dvahy, zda
v obchodnich $kolkach nedochézi k produkci sazenic,
které nejsou zcela vyhovujici po striance kvality, a dale
k zasadnim problémim spojenym s expedici, dopravou
a manipulaci se sadebnim materidlem.

I kdyZ tomu nemusi byt vZdycky, price realizovana
ve vlastni reZii — zejména prace spojend s umélou ob-
novou lesnich porosti, nékdy i vyroba sazenic ve vlast-
nich $kolkédch — sice nemusi byt z technického a nékla-
dového hlediska optimdlni, ale je zpravidla pfi fadném
hospodateni spojena s bezprostfedni zainteresovanosti
na co nejlepSich vysledcich praci.

Znacné vysoké ztraty na kulturach béhem poslednich
Gty aZ péti let, konkretizované ve zpravach o stavu les-
niho hospodafstvi CR plochou opakovanych obnov, by
meély byt specificky analyzovdny a mély by se zkoumat
skute¢né nebo pravdépodobné pficiny tohoto velmi ne-
uspokojivého stavu. Urcité informace a podnéty by
mohlo poskytnout Setfeni a porovnéni s vysledky praci
u téch lesnich majetk, kde se zalesiiovaci prace prova-
déji ve vlastni reZii a kde event. zcela nebo z&asti pro-
dukuji sazenice ve vlastnich $kolkich. Bylo by vhodné
mj. ovéfit, zda bezprostiedni zainteresovanost majitelti
lest a jejich pracovnikl pfi pracich ve vlastni reZii ne-
vede zejména k peclivéjsi manipulaci se sadebnim ma-
teridlem pfi vysadbach a k dokonalej§imu oSetfovéni
a ochrané lesnich kultur. Pro porovnani by mély byt
vybrany nékteré vhodné lesni obecni majetky a vétsi
soukromé objekty.

Je ovSem nutné zduraznit, Ze neexistuji dikazy pro
tvrzeni, Ze priace spojené s vysadbou, oSetfovanim
a ochranou lesnich kultur, které realizuji na objednavku
lesni akciové spolecnosti, jsou pfi¢inou soucasnych ne-
uspokojivych vysledkt. TotéZ plati i pro kvalitu a prace
spojené s dodavkami sazenic lesnich dfevin z lesnich
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Skolek vlastnikiim lesa pfimo nebo zprostiedkované ak-
ciovymi spole¢nostmi. Analyza stavu a pokus sledovat
a zjistit pficiny, které mohou byt ze znané &ésti i ob-
jektivni, jsou vSak nutné s ohledem na nepfiznivé du-
sledky ztrat na kulturach pro vlastniky lest.

Pro jednoduchou predstavu o zatézi, kterou znamena
opakovani zalesifiovacich praci pro lesni zavody vSech
kategorii vlastnictvi v CR, lze vychizet z primérné plo-
chy roéné uméle zalesiiované v letech 1991-1995, tj.
29 168 ha, a primérnych ro¢nich ztrat, které piedstavuji
12 991 ha, coz je priblizné 45 % z plochy prvniho za-
lesnéni. Pfedpokladdme-li zhruba ndklady na | ha umé-
1é obnovy lesnich porosta nebo zalesnéni 60 000 K&,
pak je tieba pro primérné opakovani kultur vynaloZit
navic kolem 217 milioni K¢ rocné. Tato Castka (pri
vyméfe lest v CR 2,630 milionti ha) zatéZuje | ha lesni
plochy primérné polozkou 83 K&. Kdyby se vyhledové
podafilo sniZit plochu opakovanych kultur na polovinu
soucasného stavu, jednalo by se v priméru o Gsporu
vice nez 40 K¢ na 1 ha lesni plochy. Tato ¢astka je
velmi vyznamna — mj. i proto, Ze se bliZi rozdilu mezi
prumérnym ziskem na 1 ha lesni plochy (90 K&) a tirov-
ni dotaci (136 K&.ha™!), co# predstavuje 46 K&.ha !, Za
tohoto stavu by mohlo byt lesni hospodafstvi v priméru
— i bez statnich dotaci — vyrovnané (Zprdva o stavu
lesniho hospoddrstvi CR 1996, tab. na str. 8).

K objasnéni pfi¢in nadmérné vysokych ztrat na kul-
turdch poslednich nékolika let by bylo moZné sledovat
vysledky praci na vybranych objektech riznych katego-
rii tak, aby byly zastoupeny lesni majetky, kde prace
realizuji akciové spoleCnosti, pfipadné jiné obchodni
organizace, kde se realizuji prace ve vlastni rezii, event.
i jednotky, které pouZivaji zalesnovaci material nakou-
peny v obchodnich Skolkdch a vypéstovany ve vlast-
nich $kolkach na strané druhé. S ohledem na to, Ze jde
o postup statistické povahy, bylo by tieba, aby byl roz-
sah Setfeni pomérné Siroky. Organizaci, ktera by byla
Setfenim povéfena, by mohl byt Ustav pro hospodaf-
skou dpravu lesu, event. lesnicky vyzkum. Pro realizaci
by bylo dale tieba opatieni resortniho ministerstva (podle
situace i v dohodé s Ceskym tstavem statistickym) v tom
smyslu, aby respondenti poskytli v rdmci akce podrob-
né dotaznikové informace s pfisluSnym komentaiem.

Na zédkladé vysledki $etfeni by bylo mozné doporu-
¢it nékterd vhodna opatieni — napf. zkonkretizovani
a upravy smluv mezi vlastniky lesti na strané jedné
a akciovymi spole¢nostmi, pfipadné obchodnimi lesni-
mi $kolkami na strané druhé.

PODIL PRIROZENE OBNOVY LESNICH POROSTU

Vyznamnym péstebnim opatfenim v lesnim hospo-
dafstvi je pfirozena obnova lesnich porosti. Predstavuje
jednak racionalizacni opatfeni, které muZe vést k ome-
zovani zpravidla ndkladnéjsi obnovy umélé, jednak za-
bezpecuje reprodukci porostl, které jsou hodnotné
z genetického hlediska. Zvlasté Zadouci je pfirozena
obnova cennych autochtonnich porosti. Z tab. III je pa-
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trné, Ze v obdobi od r. 1980 do soucasnosti je plocha
a podil pfirozené obnovy, vztaZeny k celkové obnové,
velmi maly a podle dostupnych statistickych udaji ne-
dosahoval do r. 1995 ani 4 %. Teprve v r. 1996 lze
konstatovat vyrazné&jsi posun a plochu piirozené obno-
vy, kterd se bliZi dvéma tisicim hektari za rok. Tyto
skute¢nosti jsou mj. dusledkem toho, Ze pfirozena ob-
nova lesnich porostl je podporovéana v ramci hospoda-
feni Lest Ceské republiky, s. p. Impulzem ke zvySeni
prirozené obnovy byla jednak dil¢i opatfeni feditelstvi
téchto lesu, jednak v r. 1997 vydéani Programu trvale
udrZitelného hospodareni v lesich, vychova a obnova
lesa, kde je prirozend obnova jednim z vyznamnych
krokt navrZené hospodaiské soustavy.

Pfi uplatiiovani pfirozené obnovy lesnich porostii by
se mély ve vétSim méfitku neZ je tomu dosud vytvaret
obecné predpoklady pro principy ekologicky orientova-
ného, pfirodé blizkého lesniho hospodafstvi, a to nejen
v lesich Ceské republiky, ale i v ostatnich majetkovych
kategoriich, zejména ve vétSich lesnich majetcich ko-
munélnich a soukromych. Podil pfirozené obnovy by se
mél do budoucna dale zvySovat. V této souvislosti by
mélo postupné dochazet k ur€itému sniZovani umélé
obnovy a s tim souvisejicimu omezovani potieby saze-
nic, a tim i osiva. S ohledem na tyto predpokladané
tendence se uskutecnila kalkulace o perspektivich zvy-
Sovéni prirozené obnovy v horizontu pfistich 10 az
15 let (Sindela¥, 1996). MoZnosti zvySovani piiro-
zené obnovy jsou do zna¢né miry ovliviiovany vyso-
kym podilem nahodilych téZeb. Pfi nahodilych té€Zbach
nelze zpravidla pocitat s pfirozenou obnovou — aZ na
vyjimky, kdy napt. ve smrkovych porostech, které jsou
nahodilou téZbou rizného plivodu celoplo$né nebo po-
mistné uvolnény, se miZe ndhodou na nékterych stano-
viStich objevovat nélet (hlavné smrku, event. i nékte-
rych dalich, zejména pionyrskych druhti dievin).

Pro smrk ztepily se uvazuje v ramci kalkulaci 25 %
pfirozené obnovy z plochy, celkové obnovované touto
drevinou. Vychazi se ze skuteCnosti, ze zvlasté na ky-
selych, svéZich a nékterych podmacenych pudach —
Casto i na mistech, ktera nejsou pro vyznamnéjsi za-
stoupeni smrku vhodna — se obnova dostavuje spontédn-
né. V nékterych pripadech, a praxe to potvrzuje, se pri-
rozend obnova smrku miZe dostavovat az v nadmérném
rozsahu, takZe muZe vzniknout nebezpeli, Ze v dalsi
porostni generaci miZe tato dfevina v nezddoucim roz-
sahu znovu prevlddnout. Pro pfirozenou obnovu boro-
vice se ve studii zpracované ve VULHM uvaZzuje s tim,
ze bude mozné docilit asi 10 % plochy této dreviny
pfirozenym naletem, a to predevsim v porostnich okra-
jich, a naletem boénim. Modiin opadavy je dfevina,
kterd se pomérné snadno spontinné zmlazuje, nékdy
i vét§im podilem, neZ je Zadouci. Proto se pocitd aZ
s 50 % plochy prirozené obnovy. Pokud jde o buk,
praktické zkuSenosti a vysledky vyzkumu naznacuji, Ze
obnova bukovych porostl pfirozenou cestou miZze byt
témér pravidlem. Odhad podilu prirozené obnovy buku
podilem 80 % se pii vhodné zamérné péstebni technice
a ochran€ naletl a narostt zda realny. Pfirozena obnova
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dubt je moZna pfedevsim na lokalitach s pfevahou du-
bu zimniho, zejména v typech kyselych doubrav, hab-
rovych doubrav, bukovych doubrav a dubovych bucin.
S prirozenou obnovou nelze ve vét§im rozsahu obvykle
pocitat v luznich lesich s prevahou dubu letniho. Redlna
je kalkulace 20 % plochy piirozené obnovované z cel-
kové porostni plochy, ktera bude vyhrazena pro obnovu
dubi. Pokud jde o dalsi druhy dfevin, lze pocitat s ur-
¢itym podilem nélet a ndrostl z piirozené obnovy pie-
devsim pro pionyrské dieviny — zejména biizu, ¢astecné
osiku a jefdb. Nalety téchto dfevin (specificky na holi-
néch, ale i v jinych podminkach) jsou Zadouci uplatné-
nim v pfipravnych nebo ndhradnich porostech, event.
jako zépojné dieviny.

Prepoctem z ploch navrhovanych pro dieviny
a z odhadnutého podilu pfirozené obnovy vyplyvaji od-
hady pfirozené obnovy (Sindelaft, 1996). Jde celkem
0 3 200 ha, coz predstavuje asi 10 % z plochy, ktera ma
byt v priméru ro¢né obnovovana a zalesnovana (vcetné
vylepSovini a zalesiiovani lesnich pad). Pokud by se
uvazovala pouze plocha prvniho zalesnéni — mimo ne-
lesni pady a vylepSovani —, pak by podil pfirozené ob-
novy mohl predstavovat z plochy asi 18 000 ha rocné
piiblizné jednu Sestinu.

S ohledem na soucasnou druhovou skladbu lest
v CR a nutnost postupnych tdprav bude tfeba v ramci
obnovy lesnich porosti vétSinou kombinovat obnovu
prirozenou a umélou. Tam, kde se spontanné hojné
zmlazuje smrk, miZe vzniknout nebezpeci, Ze tato die-
vina pievladne v nasledné porostni generaci i v pod-
minkdch, kdy jeji vyrazné zastoupeni neni Zadouci.
K neuspokojivym vysledkim vede ¢asto i ndhlé a pred-
¢asné uvoliiovani néletd a ndrostd. V nékterych piipa-
dech miZe mit za nasledek poSkozeni ndleti mrazem,
nékdy i suchem. U smrku se ndhlé uvolnéni clony ob-
novovaného porostu nad nélety nékdy projevuje v tom,
Ze nalety bujné odristaji, nedochdzi ke spontannimu
samoziedovani, a pak jsou nutné pracné a nakladné
prostiihavky a profezavky.

Celkovy trend ve vyvoji pfirozené obnovy lesnich
porostit v CR Ize hodnotit pozitivng. Je moZné piedpo-
kladat, Ze se v odstupu dalSich let budou plochy pfiro-
zené obnovy postupné a trvale mirné zvySovat.

PLOCHA LESNICH SKOLEK

Ve zprivich o stavu lesniho hospodarstvi CR se
uvadéji mj. 1 informace o plose lesnich Skolek a pro-
dukci sazenic. Na zdkladé dat obsaZenych ve tiech po-
slednich textech bylo moZné sestavit prehled, ktery ob-
sahuje netdplnou vyvojovou fadu dat od r. 1970 do
r. 1996 (tab. IV). Piepocltenim z celkového mnozstvi
sazenic vyprodukovanych v jednotlivych letech a ploch
Skolek bylo mozné ziskat idaje o produkci sazenic les-
nich dfevin z | ha plochy Skolek. Z tab. IV je patrné,
ze v obdobi 1970-1995 se mnozstvi rocné vyproduko-
vanych sazenic v lesnich Skolkach udrzuje az na vyjim-
ky pramérné ro¢né nad 200 miliony kust. V r. 1996 se
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1V. Plocha lesnich $kolek a produkce sazenic — Forest nursery area
and planting stock production

Plocha Produkce Produkee
R | sl el | ol

(ha) (miliony ks) e
1970 2348 249 106
1975 1 945 167 26
1980 1 978 180 91
1985 2191 238 109
1989 2174 238 109
1990 2182 222 102
1991 2202 211 9%
1992 2612 186 71
1993 1 950 204 s
1994 1 900 200 105
1995 1705 208 122
1996 1319 154 117

'year, znursery area, 3plaming stock production, 4plzmting stock pro-

duction per | ha of nursery area

viak projevuje nahly vyrazny pokles produkce — ve
srovnani s predchozim rokem o 54 miliony kus, tj. asi
o jednu ¢tvrtinu. Vyvojovy trend produkce sazenic sle-
duje i celkova plocha kolek, kterd se do r. 1994 pohy-
buje v mezich od 1 900 do 2 612 ha. Po¢inaje rokem
1995 dochazi ke zfetelnému sniZeni celkové plochy
Skolek, které se prohlubuje v r. 1996 dal§im vyraznym
poklesem.

Tyto zmény jsou patrné dusledkem vlastnickych
zmén, tj. pfevodu Skolek z vlastnictvi stitu na akciové
spole¢nosti a soukromé majitele. Nékteré ze Skolek by-
ly zruSeny bud v souvislosti se zménami vlastnickych
vztahi, nebo nejsou v soucasné dobé obhospodarovany.
Vyrazny pokles ploch Skolek v r. 1995 a zejména 1996,
spojeny se znacnym poklesem produkce sazenic, neni
vysvétlitelny sniZenou spotfebou sazenic pro obnovu
lesti a zalesfiovdni. ZvySeni podilu pfirozené obnovy
a dal8i trvaly trend tohoto vyvoje nemiZe plné kompen-
zovat vyrazné sniZzenou produkci sazenic pro umélou
obnovu lesnich porostli a zalesiiovéni.

Plocha umélé obnovy lesnich porosti a zalesfiovani
(v€etné vylepSovani) je v dlouhodobé perspektivé od-
hadovana na 30-32 tisic ha roéné& pii vyuZiti asi 196—
200 miliont sazenic (Sindelaf, 1996). Tato potieba
sazenic se ma kryt vyrobou v lesnich $kolkéich. Z tab. IV
je patrné, Ze v obdobi 1970-1996 obnaSela produkce
vysadby schopnych sazenic z 1 ha lesni $kolky v priméru
102 000 kust, v obdobi 1991-1996 pak 103 000 kust.
V poslednich dvou sledovanych letech byl jiZ patrny
zfetelny pokles vyméry lesnich $kolek a produkce saze-
nic dosahla v priméru 115 000 kusi z 1 ha.

S ohledem na tendence projevujici se poklesem plo-
chy lesnich $kolek a produkce sazenic mohou nastat
situace, Ze pro obnovu lesnich porosti a zalesiiovani
nebude k dispozici dostateny polet sazenic, a to nejen
celkové, ale i podle sortimentu — zejména druhti dfevin

J. FOR. SCI., 45, 1999 (6): 282-288

a vyspélosti. Je proto nutné posoudit potfebu vyméry
lesnich $kolek pro CR statisticky na zdkladg tdaju, kte-
ré jsou ve zpravach k dispozici.

Pfi kalkulacich je moZné vychazet z pfedpokladu, Ze
dosavadni vyuZivana technika a technologie $kolkarské
vyroby se v priStich letech nebude v podstaté ménit.
Tuto skutecnost dokumentuje do urcité miry nova ceska
norma CSN 48 2115 Sadebni materidl lesnich drevin
(1998). V jednotlivostech muZe dochdzet k uréitym
upravam, ke zdokonaleni nékterych operaci. Lze napf.
pocitat s tim, Ze se bude postupné zlepSovat skladovani
a predosevni pfiprava osiva. Dal§i stimul, ktery muZe
vést ke zlepSeni produkce co do vysadby schopnych
sazenic na jednotku plochy a dale i jakosti, je ekono-
micky zajem a osobni zainteresovanost akciovych spo-
lecnosti a jednotlivych individualnich podnikatelskych
subjektt na vysledcich hospodaieni.

Pfi uvaZeni vSech dosavadnich skute¢nosti — piede-
v8§im v8ak se zfetelem na vysledky hospodafeni v po-
slednich letech — lze nadile ptfedpokladat pramérnou
produkci vysadby schopnych sazenic z | ha Skolkatské
plochy na drovni asi 100-110 tisic kust sazenic. Za
tohoto predpokladu by bylo tieba, aby celkova vyméra
Skolek, kterd by zaji¥fovala produkci asi 200 miliont
kust sazenic ro¢né, byla na drovni 1 800-2 000 ha.

Pokles plochy $kolek v poslednich dvou letech —
zvIasté v r. 1996 na pouhych 1 319 ha — naznacuje, Ze
rozsah vyroby sazenic v pfiStich letech bude napjaty
a mohou opravnéné vznikat obavy, Ze sazenic lesnich
dfevin pro umélou obnovu lesnich porosti a zalesiiova-
ni bude nedostatek. Navic je jeSté tfeba uvazit, Ze
v ramci trzniho hospodéistvi by se mélo i v oblasti pro-
dukce sazenic lesnich dfevin vytvaret konkurenéni
prostiedi a mélo by byt proto Zadouci, aby kapacita pro-
dukce sazenic, tj. vyméra lesnich Skolek, pfekracovala
do ur€ité miry kalkulovanou potiebu tak, aby odbératel
mél alespoii do urCité miry moZnost alternativnich na-
kupt od raznych Skolkafskych zdvodi s ohledem na
jakost, cenu, dodaci podminky aj.

S ohledem na uvedené skuteénosti — specificky sni-
Zeni plochy 8kolek a produkce sazenic — je Zadouci ana-
lyzovat pficiny téchto tendenci, tedy pro¢ dochazi k ru-
Seni $kolek a omezovani produkce. Je rovnéZ Zadouci
piezkoumat, zda do ramce statistického Setieni o pro-
dukci sazenic a vymérach lesnich $kolek jsou zahrnuty
veskeré objekty tohoto charakteru véetné $kolek, které
provozuji jednotlivi majitelé lest ve vlastni reZii. Pokud
analyza soucasného stavu prokéZe, Ze potfebna produk-
ce sazenic lesnich dfevin pro lesni hospodéfstvi CR je
ohroZena nedostate¢nou vymérou $kolek, bude nutné
podporovat zfizovéani novych $kolek, a to nejen lesnich
Skolek obchodniho charakteru, ale i $kolek ve vlastni
rezii, uréenych piedev§im k produkci lesnich sazenic
pro vlastni potfebu. V této souvislosti by bylo vhodné
zkoumat, do jaké miry by bylo mozné tyto aktivity pod-
porovat podle ustanoveni § 46 zakona ¢. 289/1995 Sb.
o lesich a 0 zméné a doplnéni nékterych zakonu.

Produkce sazenic lesnich dfevin v CR by méla byt
trvale na takové drovni, aby kryla potfebu ¢eského les-
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niho hospodéfstvi. Nemély by vznikat situace, aby bylo
tfeba fe¥it nedostateénou produkci sazenic dovozem ze
zahrani&i. Import sazenic lesnich dfevin je tfeba pova-
Zovat obecné (az na zcela omezené vyjimky) za neZa-
douci s ohledem na to, Ze pfedstavuje prakticky dstup
od nékterych zékladnich principl lesniho semenafstvi
a Skolkafstvi, zejména od relativné pfisné rajonizace
doméciho reprodukéniho materidlu. Dovoz sazenic ze
zahrani¢i miZe byt navic spojen s nebezpefim zhorSené
fyziologické kvality sazenic s ohledem na dopravu na
velké vzdilenosti, nemoZnost sledovani a kontroly na
misté vypéstovani a expedice. Specificky je tfeba vy-
loudit dovozy sazenic ze zahrani¢i s ohledem na pfizni-
vé&j8i, tj. niZ8i ceny ve srovnani s materidlem domaciho
ptvodu.

Diléi problémy &eského lesniho hospodafstvi, které
v &lanku uvadim, jsou obecné znamé a jiZ nékolik let
se o nich pie. Cilem pfispévku je upozornit na potiebu
analyzy se zfetelem na sougasny stav a nezadouci vyvoj
nékterych tendenci do budoucna. Vhodna opatteni, kte-
rd by méla pfichdzet v ivahu, by méla byt spiSe ekono-
mického charakteru neZ direktivni, kterd je moZné rea-
lizovat jen u takovych majetki, jako jsou Lesy Ceské
republiky, s. p., se zfetelem na etné spravni a provozni
jednotky.

Pozndmka: Rukopis ¢ldnku byl zpracovin v dubnu 1998 a ode-
slin k publikaci 27. 4. 1998. Autor proto nemohl mit k dispozici
udaje, které jsou obsaZeny ve Zprdvé o stavu lesniho hospoddistvi
Ceské republiky, stav k 31. 12. 1997.
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