JOURNAL OF FOREST SCIENCE, 50, 2004 (1): 31-37

Evaluation of changes in the tree species composition

of Czech forests

I. TOMASKOVA

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

Brno, Czech Republic

ABSTRACT: The tree species composition of forests in the Czech Republic has changed due to the human impact over the time.
Nowadays, the idea of reducing the area with spruce stands and of increasing the area with broadleaved stands is widely discussed.
The paper compares the target species composition with the present one and creates four groups of areas with the largest and/or
negligible differences between the target and the actual tree species composition using the Czech typology school.
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The paper employs the terminology of Czech typology
school using the data from forest management records,
and compares the target and present tree species composi-
tion in all existing Czech Forest Natural Regions.

The Czech typology system is based on the idea of “geo-
biocene”, which represents the unity of live and inanimate
nature. The live nature is represented by altitudinal vegeta-
tion zones that are named after dominant tree species in
the particular zone:

. Oak

. Beech-oak

. Oak-beech

. Beech

. Fir-beech

. Spruce-beech

. Beech-spruce

. Spruce

. Carpathian pine.

The inanimate nature is divided into 8 ecological series
in which the dominant attribute is the soil:
— Extreme
— Acid
— Fertile
— Horizon enriched with litter
— Horizon enriched with water
— Pseudogley
— Gley
— Peat.

These ecological series are subdivided into 24 edaphic
categories describing the soil conditions in detail. Vegeta-
tion zones and edaphic categories form a net and their
crossing points are called forest type groups. Management
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sets of forest site types include several groups of forest
type groups.

The following terms, common in Czech forestry, are
used in the paper: Forest Natural Region, target species
composition and natural tree species composition. Ac-
cording to Regional Plan of Forest Development (2000)
Forest Natural Regions are territorial units demarcated
according to the Czech forest typology — 41 Forest Natu-
ral Regions are determined in the Czech Republic on the
basis of geomorphology, hydrography, climate, geology,
pedology and genetic resources of trees (Fig. 1). Target
tree species composition means economically, function-
ally and biologically optimised tree species composition
at the rotation age corresponding to natural conditions
(according to Decree No. 83/1996). Natural tree species
composition is reconstructed by various authors and their
methodology. On the basis of the above-mentioned com-
parison, the author divides Forest Natural Regions into
four groups:

1. Forest Natural Regions with the largest differences
between target and actual tree species composition

2. Forest Natural Regions with large differences between
target and actual tree species composition

3. Forest Natural Regions with medium differences be-
tween target and actual tree species composition

4. Forest Natural Regions with negligible differences
between target and actual tree species composition.

Nowadays it is often said (by environmentalists, and
some foresters as well) that the spruce stands are ecologi-
cally unstable and prone to abiotic or biotic disasters and
for this reason the yield of wood is insecure. This idea
is reflected in Forest Act No. 289/1995, so called “new
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Fig. 1. Map of the Forest Natural Regions
1 Krusné hory
2a  Podkrusnohorské panve Chebska a Sokolovska panev
2b  Podkru$nohorské panve Mostecka a Zatecka panev
Karlovarska vrchovina

Doupovské hory
Ceské stredohofi
Zapadoceska pahorkatina
Brdska vrchovina
Kiivoklatsko a Cesky les
Rakovnicko-kladenska pahorkatina
10 Stfedoceska pahorkatina
11 Cesky les
12 Ptedhoii Sumavy a Novohradskych hor
13 Sumava
14  Novohradské hory
15a  Jihoceské panve Budé¢jovicka panev
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15b  Jihoceské panve Tiebonska panev
16  Ceskomoravskd vrchovina
17 Polabi
18  Severogeskd piskovcova plosina Cesky raj
19  Luzicka piskovcova vrchovina
20  Luzicka pahorkatina

Forest Act”, which sets down, among other objectives,
that every target management set of stands must have
a defined proportion of soil improving tree species (mostly
broadleaved trees). Sometimes the result of this regulation
is that beech and other broadleaves are frequently used for
reforestation in a schematic proportion without concep-
tion, even at places less suitable for beech.

Therefore, the crucial question is: Is it really necessary
to reduce the area of spruce stands in all Forest Natural
Regions?

At present, the proportion of Norway spruce as the main
commercial tree species is 54% of the total forest area, and
this proportion is planned to be reduced to 36% in about
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21 Jizerské hory a Jestéd

22 Krkonose

23 Podkrkonosi

24 Sudetské mezihofi

25  Orlické hory

26  Predhofi Orlickych hor

27  Hruby Jesenik

28  Predhoti Hrubého Jeseniku
29  Nizky Jesenik

30  Drahanska vrchovina

31  Ceskomoravské mezihofi
32 Slezska nizina

33 Predhoii Ceskomoravské vrchoviny
34  Hornomoravsky uval

35  Jihomoravské uvaly

36  Stredomoravské Karpaty
37  Kelecska pahorkatina

38  Bilé Karpaty a Vizovické vrchy
39  Podbeskydska pahorkatina
40  Moravskoslezské Beskydy
41  Hostynsko-Vsetinské vrchy

100 years (MZe CR 2000). In the same time period, the
proportion of broadleaved trees in the total forest area
should rise from 22% to 36% or 44%. (The percentage
varies according to individual authors.) The necessity
of changes in tree species composition is motivated by
arisk of insect outbreaks and wind disasters; and/or by the
global climate changes that presents jeopardy especially
for existing young spruce plantations at lower regions. But
this change in tree species composition sharply contrasts
with requirements of the wood processing industry. This
discrepancy could lead to problems in the forest sector
in future when customers could search for appropriate
wood assortments abroad and inland forestry would lose
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the main source of income from selling wood, which is
essential for financing and preserving the environmental
functions of forests.

The aim of this paper is to compare the target tree spe-
cies composition with the present one in all Forest Natural
Regions, to evaluate the differences between them, and to
calculate the present surplus or deficient area under the
main tree species.

MATERIAL AND METHODOLOGY

The data used in this paper originate from the database
of forest management plans archived in the Forest Man-
agement Institute. The terms such as target tree species
and proportion of soil-improving tree species, as defined
in Forest Act No. 289/1995, are used in this paper. Target
tree species composition and proportion of soil-improv-
ing tree species belong to the basic principles of Czech
forest policy because they determine the fundamentals of
forest management. The basic unit of forest management
planning is Forest Natural Region. Its components are
management sets of forest site types in which the target
tree species compositions were prescribed by PLIVA and
ZLABEK (1989) and which include optimal economic,
biological and function properties at rotation age. Every
Forest Natural Region has a certain number of target sets
of stands of the known area. For every target set of forest
site types there is a model of target tree species compo-
sition and actual tree species composition. The present
relative surplus or deficiency of every tree species can be
deduced (proportion in %).

Cluster Analysis, belonging to Multivariate Explora-
tory Techniques, was used for statistical processing.
The target areas of all tree species in all Forest Natural
Regions were compared with the actual areas. The
Statistica software computed differences between the
target and actual area of all tree species in all For-
est Natural Regions, and subsequently I created four
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groups of Natural Forest Areas according to hierarchi-
cal clustering which indicate the proximity of the ac-
tual tree species composition to the target tree species
composition.

RESULTS AND DISCUSSION

No Forest Natural Region actually shows a tree species
composition as it should be according to the prescribed
target tree species composition (Table 1). The most sur-
plus tree species is Norway spruce — on the other hand,
beech is the most deficient cut tree species. The necessity
of reduction of coniferous trees is evident in the case of
Norway spruce and Scots pine. Larch and other conif-
erous trees occupy a smaller acreage than they should
according to the target tree species composition. In the
Czech Republic, the area of the coniferous trees is about
330,000 ha larger than is appropriate for the prescribed
target tree species composition, and this area should be
replaced by beech. The graph also shows a deficiency
of the area of oak, maple and linden (Fig. 2). On the
contrary, the proportion of birch is larger than it should
be. The reason is that birch and other broadleaves take
the place of Norway spruce in air polluted areas. The
shortage of other coniferous tree species is especially
due to fir absence in forest stands and absence of linden
can be caused by complications in plant production in
forest nurseries.

Statistical measurements showed that the first group
of Forest Natural Regions with the largest differences
between the target and actual tree species composition
includes Forest Natural Regions: 3, 11, 14, 16, 23, 24, 26,
28 and 29. In these areas, broadleaved trees should replace
the mature coniferous stands.

The second group with large differences between the
target and actual tree species composition includes Forest
Natural Regions: 6, 7, 8,9, 10, 13, 17, 18, 19, 21, 22, 25,
27,30, 31, 33,37, 39, 40 and 41.

Fig. 2. Deficiency or surplus of
tree species in the CR
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Table 1. Surplus or deficiency of tree species in Forest Natural Regions in relation to target tree species composition (data in %)

Forest Natural Regions

Tree species 1 2a 2b 3 4 5 6 7 8 9 10 11

Spruce —7.8% 74 01 244 00 47 196 298 97 167 233 241
Pine 08 52 -158 14 —02 119 86 33 1.4 0.8 46 27
Larch 27 07 -16 -14 28 01 -15 1.5 1.1 27 25 01
Other conifers 48 -64 20 -73 —66 -42 44 88 -39 41 45 -80
Oak 05 22 -125 04 L5 70 68 32 25 51 54 02
Beech 135 -123  -67 -187 -124 -162 -12.0 -145 -71 -11.0 -140 -148
Ash 01 05 75 —03 74 76 0.2 0.0 0.6 0.3 0.1 0.1
Maple 0.4 0.2 60 -1.1 8.1 21 02 09 08 00 -08 —0.6
Birch 112 156 108 3.0 1.5 83 0.1 1.3 09 29 1.1 1.2
Linden 08 -19 44 08 30 33 32 22 41 37 34 -05
Alder 14 47 3.5 0.8 1.5 10 03 07 02  -02 0.5 1.1
E’iféleaves 2.7 13 153 -01 2.6 62 05 —04 48 0.5 1.0 0.0

Forest Natural Regions

Tree species 12 13 14 15a 15b 16 17 18 19 20 21 22

Spruce 72 161 257 43 172 259 104 77 153 234 134 183
Pine 196 48 19 25 209 49 -23 85 -79 -107 56 -2.0
Larch 22 23 19 06 37 -13 -18 07 3.8 08 08 —0.6
Other conifers -5.7 46 91 —61 -37 -84 09 38 -33 -79 19 32
Oak 21 -09 -1l 47 -140 -07 32 63 -35 10 -13 02
Beech 180 -133 -132 56 93 -198 58 74 93 -156 91 -145
Ash 02 01 -01 -01 09 -02 1.2 0.3 0.2 0.9 0.2 0.0
Maple 12 -11 16 04 08 -14 03 05 06 02 09 -1.0
Birch 3.1 1.4 0.5 -02  -0.1 1.5 2.3 290 48 60 27 0.8
Linden 17 -06 07 -01 32 -13 33 22 -10 -18 -12 -05
Alder 1.3 0.9 0.5 1.5 04 1.3 1.3 0.7 0.8 1.9 04 04
Srf:;leaves 02 04 0.7 00 20 05 3.0 0.8 0.6 1.7 0.1 2.6

Forest Natural Regions

Tree species 23 24 25 26 27 28 29 30 31 32 33 34

Spruce 305 286 213 323 219 244 241 180 285 71 162 5.5
Pine 60 30 25 71 20 29 00 12 03 104 42 -3
Larch ~0.1 08 -19 -1.6 -17 1.0 -10 12 09 20 -16 00
Other conifers 6.1 68 -56 -50 63 66 59 54 51 -67 -37 -14
Oak 30 27 01 38 06 -19 24 -15 55 109 02 -194
Beech 195 -193 -167 -162 -10.0 -129 -146 -10.7 -153 -159 -158 -1.8
Ash 0.9 0.1 0.0 12 -01 04 06 0.6 04 05 02 9.0
Maple 01 -13 05 09 -14 08 04 -11 1.0 01 07 —04
Birch 3.6 3.7 12 20 09 1.4 11 04 1.7 6.3 0.1 2.9
Linden 27 -18 06 30 08 24 20 -39 -38 1.6 -3 8.9
Alder 1.6 0.9 1.9 1.5 0.5 0.8 0.1 0.7 0.5 20 09 3.1
gﬁ‘;&leaves 09 09 35 05 05 03 04 13 02 L1 36 -35
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Table 1 to be continued

Forest Natural Regions

Tree species 35 36 37 38 39 40 41

Spruce -0.3 -8.1 22 0.2 33 24.1 15.6
Pine -2.1 -1.6 -2.6 49 -1.9 0.9 1.6
Larch -3.5 -0.8 1.3 2.4 -3.4 —4.5 —4.3
Other conifers  —-1.2 -5.8 -6.3 —4.6 5.7 —6.6 -2.4
Oak -5.6 2.0 -2.4 1.0 -1.1 -1.2 -1.1
Beech -5.3 23 -13.0 0.1 -124 —-6.2 -8.1
Ash 49 0.7 2.6 0.7 29 0.1 0.1
Maple 0.0 -1.3 -0.8 -1.4 1.7 2.7 -1.9
Birch 0.1 4.5 9.4 0.9 4.7 0.7 1.2
Linden -2.6 -2.6 32 -3.7 5.4 -2.1 -2.9
Alder 1.1 0.4 0.8 0.5 5.0 0.5 0.3
glaeéleaves 146 99 57 43 18 02 19

*minus before the number indicates a deficiency of the tree species in %

The third group with medium differences between the
target and actual tree species composition includes Forest
Natural Regions 2a, 4, 15a, 20, 36 and 38.

The fourth group with negligible differences between
the target and actual tree species composition includes
Forest Natural Regions: 1, 2b, 5, 12, 15b, 32, 34 and 35.
Generally, no considerable modifications of tree species
composition are necessary in these areas (Fig. 3).

CONCLUSION

The first two groups have the higher proportion of
spruce instead of beech and the changes in them are
urgent. The most numerous group is the second one
characterised by large differences between the target and
present tree species composition and it needs changes as
well. Generally it is true that there is a surplus of spruce in
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Fig. 3. Cluster analysis evaluates distance or closeness on the basis of differences between target and actual composition
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the Czech Republic and a deficiency of beech. The second
“shortage” group is “other conifers” with fir and Douglas
fir. With respect to this fact it is hard to say that there is
a surplus of conifers in the Czech Republic.

But it is possible to interpret the result as a demonstra-
tion of high heterogeneity not only in the framework of
the Czech Republic but also on the local level. Research
in this field showed that universal recommendations,
such as increase in beech or decrease in spruce are not
valid in the whole Czech Republic. Forest types and site
requirements of trees must be an operative background
for reforestation. However, the economic effect of tree
species composition cannot be omitted at the same time.
The mission of the target tree species composition is not

to achive the natural tree species composition (referring
to the 6" or 10™ century), but to create ecologically stable
and economically viable forests.
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Hodnoceni zmén v druhové skladbé lesi v CR

I. TOMASKOVA

Mendelova zemédélskd a lesnickd univerzita, Lesnickd a dievaiskd fakulta, Brno, Ceskd republika

ABSTRAKT: Druhova skladba lesti v Ceské republice se vlivem piisobeni ¢lovéka znaéné zménila, a proto se sou¢asna die-
vinna skladba 1isi od ptivodni. Piispévek hodnoti na zakladé ¢eské typologické Skoly cilovou a soucasnou dievinnou skladbu
v jednotlivych hospodaiskych souborech v ptirodnich lesnich oblastech. Vyuzitim statistické metody shlukové analyzy vytvaii
&tyfi skupiny ptirodnich lesnich oblasti podle miry odli¥nosti cilové a sou¢asné dievinné skladby. V Ceské republice existuji jak
ptirodni lesni oblasti, ve kterych se soucasna dfevinna skladba téméf shoduje s cilovou, tak oblasti vyzadujici vyrazné upravy.

Klicova slova: piirodni lesni oblast; cilovy hospodatsky soubor; jehli¢naté dieviny; listnaté dieviny; druhova skladba; ptivodni

druhova skladba; cilova druhova skladba

Pfirodni lesni oblasti (dale jen PLO) maji rtiznou
dfevinnou skladbu v zavislosti na pfirodnich podminkach.
Smrk jako hlavni hospodarska dfevina ma v soucasné
dobé zastoupeni 54 %, které by se mélo snizit béhem
nasledujicich 100 let na 36 %. Mnozstvi listnatych porosti
by se naopak mélo zvysit na 36 %, resp. na 44 %. Nutnost
druhovych zmén ve prospéch listnacti vyvolana opaku-
jicimi se kalamitami a globalnimi klimatickymi jevy, které
ohrozuji smrkové porosty v nizsich polohach, je v ostrém
rozporu s pozadavky dievozpracujiciho primyslu. Ten byl
az dosud zvykly zpracovavat prevazné smrk a borovici
adodavky jinych dfevin jsou zejména pro celuldzopapiren-
sky primysl komplikované. Vyssi zastoupeni jehlicnant
je z hlediska stability a vlivli na pidu nezadouci, ale
z hlediska samofinancovani lesniho hospodaistvi je nadale
nepostradatelné.

PLO pfedstavuje jednotku ¢lenéni lesa. Jeji soucasti
jsou hospodaiské soubory (dale jen HS) zastoupené
v dané oblasti, pro které PLIVA a ZLABEK (1989) stanovili
tzv. cilovou druhovou skladbu, coz je ekonomicky,
biologicky a funkéné optimalizované zastoupeni dfevin
v mytnim véku.
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Data k analyze byla pfevzata z Oblastnich plant roz-
voje lest (OPRL). Tento material je zakotven legislativné
v zékon¢ 289/95 Sb. a je to nastroj lesnické politiky,
nebot’ doporucuje zasady hospodateni. Tvorba lesnich
hospodatskych osnov (LHO) a lesnich hospodatskych
plant (LHP) rovnéz vychazi z OPRL. Zakladni jednotkou
plant je PLO. Kazda PLO ma né¢kolik HS s dfevinami,
jejichz rozloha je znama. Jejich plocha byla konfron-
tovana s cilovou skladbou a procentualni zastoupeni
prepocteno podle vyméry dané PLO.

Vytvoftila jsem si pracovni hypotézu o rozdéleni PLO
do nékolika skupin z hlediska blizkosti jejich soucasné
dfevinné skladby s cilovou. Shlukova analyza potvrdila
Ctyfi skupiny, které se 1i$i navzajem svym odklonem
od cilové, event. od piirozené skladby. Nejvice se
cilové skladbé ptiblizuji PLO 15a, 18 a 38. Nejcasteji
prebyva smrk, nejvice nedostatkovou dievinou je buk.
Nutnost snizeni podilu jehlicnatych dievin pii vysadbé
je opravnéna pouze v piipadé smrku a borovice, nebot’
druhou nedostatkovou dievinou po buku je kategorie
,»ostatni jehlicnany* — tedy jedle a douglaska. Z listnatych
dfevin je pozadavek pfedevsim na vyssi zastoupeni buku
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— chybi na plose odpovidajici 329 954 ha, v mensi mite
chybi v porostech dub, javor a lipa. Zastoupeni bfizy je
dokonce na plose, ktera presahuje téméf o 60 000 ha plo-
chu v cilové skladbé. Je to dané suplovanim smrku nebo
jinych dfevin na imisnich holinach, ¢imz se vysvétluje

1 vyssi zastoupeni ostatnich listnatych dievin oproti cilové
skladbé. Postupné snizovani podilu smrku v obnovnich
cilech a zvySovani podilu buku povede ke stabilizaci
lesnich porostli a druhovou skladbu v CR bude mozné
povazovat za vyhovujici.
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