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Souhrn

V roËence jsou uvedeny metody hodnocenÌ a v˝sledky
zÌskanÈ p¯i hodnocenÌ stavu lesa na ploch·ch ˙rovnÏ I
i ˙rovnÏ II. 

V˝sledky z ˙rovnÏ I zahrnujÌ v˝sledky hodnocenÌ
lesnÌch porost˘ v roce 2003 a v˝voj zdravotnÌho stavu
vyj·d¯en˝ zmÏnami ve stupnÌch defoliace a to pro jehliË-
nany od roku 1986 aû do souËasnosti, a pro listn·Ëe od roku
1998 aû do souËasnosti. Od roku 1998 jsou oddÏlenÏ hodno-
ceny jehliËnatÈ porosty do st·¯Ì 59 let, porosty öedes·tiletÈ
a staröÌ.  

V˝sledky öet¯enÌ na ploch·ch ˙rovnÏ II shrnujÌ vöechny
dostupnÈ z·kladnÌ informace zÌskanÈ na vöech 15 zaloûe-
n˝ch ploch·ch a d·le pravidelnÈ hodnocenÌ zdravotnÌho
stavu d¯evin a v˝voj defoliace od doby zaloûenÌ plochy do
souËasnosti. Speci·lnÌ hodnocenÌ, kterÈ se prov·dÌ jen na
vybran˝ch ploch·ch, zahrnuje meteorologick· mÏ¯enÌ,
vyhodnocenÌ zmÏn v ˙rovni listovÈ v˝ûivy, vyhodnocenÌ
depozice a hodnocenÌ symptom˘ poökozenÌ vegetace ozo-
nem. 

Je p¯ipojen p¯ehled d˘leûit˝ch akcÌ, kterÈ se v r·mci pro-
jektu ICP Forests uskuteËnily. D·le je pod·n p¯ehled pro-
jekt˘ a pracÌ publikovan˝ch v roce 2003, kterÈ data projek-
tu vyuûily.

KlÌËov· slova: zdravotnÌ stav korun, p˘dnÌ typy, vegetaËnÌ typy, listov· v˝ûiva, depozice, meteorologick· mÏ¯enÌ, poökozenÌ
ozonem

Key words: crown condition, soil units, vegetation units, leaf nutrition, deposition, meteorological measurements, ozone
injury
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Abstract

In the yearbook the methods of assessment and evalua-
tion are presented, and the results at Level I and Level II
plots.

Level I results include results of the assessment of fo-
rest stands in 2003, and development of the health state
expressed in defoliation classes, for conifers, since 1986 by
now, and for broadleaves, since 1998 up-to-date. Since
1998, conifers up to 59 years, and conifers 60 years old and
older are assessed separately.

Results of the assessment at Level II plots bring all the
data available at 15 plots, and regular assessment of the
health state and defoliation, since installation of the plot by
now. Special assessment at selected plots includes meteoro-
logical measuring, evaluation of changes in leaf nutrition,
deposition, symptoms of visible ozone damage.

List of the events, connected to ICP Forests, together
with the survey of the projects and works, published in
2003, using the data of the project mentioned is also
included.
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1 ⁄VOD

Program ICP Forests byl ustaven v roce 1985 na t¯etÌm
zased·nÌ ⁄mluvy o d·lkovÈm p¯enosu l·tek zneËiöùujÌcÌch
ovzduöÌ p¯es hranice st·t˘ (CLRTAP) jako reakce na
neust·lÈ zhoröov·nÌ zdravotnÌho stavu les˘ v EvropÏ. R·mec
Programu, kter˝ koordinuje ProgramovÈ koordinaËnÌ cen-
trum (PCC) se sÌdlem ve Feder·lnÌm v˝zkumnÈm ˙stavu
pro lesnictvÌ a jeho produkty v Hamburku, byl vymezen
smÏrnicÌ EEC Ë. 3528/86 a jejÌmi dodatky tak, aby naplÚo-
val z·kladnÌ cÌle. V souËasnÈ dobÏ je zpracov·no jiû 4. vy-
d·nÌ Manu·lu pro harmonizaci metod odbÏru vzork˘, hod-
nocenÌ, monitoringu a anal˝z, kterÈ je pr˘bÏûnÏ doplÚov·no
a up¯esÚov·no. Dodrûov·nÌ postup˘ p¯edepsan˝ch Ma-
nu·lem je pro ˙Ëast v programu z·vaznÈ. 

Pot¯eba podrobnÏjöÌho studia vztahu p¯ÌËin a n·sledk˘
proces˘, probÌhajÌcÌch v lesnÌch ekosystÈmech, vedla v roce
1994 k vytvo¯enÌ ˙rovnÏ II monitoringu. UstavenÌ evrop-
skÈho programu ÑIntenzivnÌ monitoring lesnÌch ekosys-
tÈm˘ì ñ ˙roveÚ II v roce 1994 bylo podpo¯eno rezolucÌ S1
(ätrasburk, 1990), rezolucÌ H1 (Helsinky, 1993) a pozdÏji
i rezolucÌ L2 (Lisabon, 1998) Ministersk˝ch konferencÌ
o ochranÏ evropsk˝ch les˘. 

Program byl ukonËen v prosinci 2003, v dalöÌm obdobÌ
budou öet¯enÌ obdobn˝m zp˘sobem pokraËovat v r·mci no-
vÈho programu EK, Forest Focus (smÏrnice ES Ë. 2152/
2003).

CÌle programu, kterÈ jsou schv·leny do roku 2006, je
moûnÈ formulovat takto:
• periodicky zjiöùovat prostorovÈ a ËasovÈ zmÏny ve stavu

lesa ve vztahu k antropogennÌm (zejmÈna imisnÌm)
a p¯ÌrodnÌm stresov˝m faktor˘m v evropskÈm i n·rod-
nÌm mÏ¯Ìtku (˙roveÚ I),

• p¯ispÏt k lepöÌmu porozumÏnÌ p¯ÌËinn˝ch vztah˘ mezi
stavem lesa a antropogennÌmi (zejmÈna imisnÌmi) a p¯Ì-
rodnÌmi stresov˝mi faktory v evropskÈm i n·rodnÌm
mÏ¯Ìtku (˙roveÚ II) a studovat v˝voj d˘leûit˝ch lesnÌch
ekosystÈm˘ v EvropÏ,

• prohloubit poznatky o vz·jemn˝ch interakcÌch mezi
r̆ zn˝mi sloûkami lesnÌch ekosystÈm˘ prost¯ednictvÌm
dostupn˝ch informacÌ z podrobnÏjöÌch studiÌ vlivu imisÌ
i ostatnÌch stresov˝ch faktor˘,

• v kooperaci s ICP Modelov·nÌ a mapov·nÌ p¯ispÏt k ur-
ËenÌ hladin kritick˝ch z·tÏûÌ a jejich p¯ekraËov·nÌ v les-
nÌch ekosystÈmech a zlepöit spolupr·ci s dalöÌmi pro-
gramy monitorov·nÌ uvnit¯ Ñ⁄mluvyì i mimo ni,

• monitoraËnÌmi aktivitami p¯ispÏt k dalöÌm aspekt˘m
d˘leûit˝m pro lesnÌ politiku na n·rodnÌ, evropskÈ a glo-
b·lnÌ ˙rovni, jako jsou ˙Ëinky zmÏny klimatu na lesy,
trvale udrûitelnÈ hospoda¯enÌ a biodiverzita v lesÌch,

• poskytovat politik˘m a ve¯ejnosti relevantnÌ informace. 

ZdravotnÌ stav lesa se v »eskÈ republice hodnotÌ pozem-
nÌm öet¯enÌm na monitoraËnÌch ploch·ch ˙rovnÏ I jiû od
poË·tku, tj. od roku 1986. V souËasnÈ dobÏ se pravidelnÈ
öet¯enÌ prov·dÌ na 146 monitoraËnÌch ploch·ch nadn·rodnÌ
sÌtÏ (16 x 16 km) a na vybran˝ch 100 ñ 150 ploch·ch n·rod-
nÌ sÌtÏ 8 x 8 km schematicky rozmÌstÏn˝ch po celÈm ˙ze-
mÌ »R, rovnomÏrnÏ podle lesnatosti. Plochy jsou umÌstÏny

1 INTRODUCTION

Faced with growing concern about forest conditions in
Europe, in 1985 the International Co-operative Programme
on Assessment and Monitoring of Air Pollution Effects on
Forests (ICP Forests) has been established by the UN/ECE
under the Convention on Long-range Transboundary Air
Pollution (CLRTAP). The programme co-ordinated by the
Programme Coordinating Centre (PCC), with a seat in the
Federal Research Institute for Forestry and Forestry
Products in Hamburg is limited by the EEC directive No.
3528/86 and the amendments, to fulfil the basic goals. On
the base of the above mentioned directives the 4th edition
of the Manual on methods and criteria for harmonised sam-
pling, assessment, monitoring and analyses of the effects of
air pollution on forests has been prepared. The methodolo-
gy prescribed by the Manual is obligatory for those joining
the Programme.  

In 1994 the Level II of the programme has been initia-
ted, as a reaction on growing need in more detailed infor-
mation on cause-reaction relationship in the forest ecosys-
tem, supported by the resolution S1 of the Strasbourg
(1990), the resolution H1 Helsinki (1993) and the resolu-
tion L2 of the Lisbon Ministerial Conference on the
Preservation of European Forests. 

The Programme ICP Forests has been closed in Decem-
ber 2003, in the future the activities will go on under a new
programme by EK, Forest Focus (Reg. EC No. 2152/2003).

Main objectives of the programme, approved until 2006,
can be formulated as follows:
• to provide a periodic overview on the spatial and tem-

poral variation in forest condition, in relation to anthro-
pogenic (in particular air pollution) as well as natural
stress factors in European and national large-scale sys-
tematic network (Level I), 

• to contribute to better understanding of the relation-
ships between the condition of forest ecosystems and
anthropogenic (in particular air pollution) as well as
natural stress factors through intensive monitoring on
a number of selected permanent observation plots
spread over Europe (Level II) and to study the develop-
ment of important forest ecosystems in Europe, 

• to provide a deeper insight into the interactions between
the various components of forest ecosystems by compi-
ling available information from related studies,

• to contribute, in close co-operation with the ICP on
Modelling and Mapping, to the calculation of critical
levels/loads and their exceedances in forests and to
improve collaboration with other environmental moni-
toring programmes inside and outside the CLRTAP,

• to contribute by means of the monitoring activities to
other aspects of relevance for forest policy at national,
pan-European and global forests, sustainable forest
management and biodiversity in forests,

• to provide policy-makers and the general public with
relevant information.

The forest health state in the Czech Republic is assessed
at the Level I plots since 1986. Today regular assessment
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v lesnÌch porostech tak, aby dob¯e charakterizovaly danÈ
stanoviötnÌ a porostnÌ podmÌnky. V nadmo¯sk˝ch v˝ök·ch
od 150 m do 1 300 m se hodnotÌ vÌce neû 14 tisÌc strom˘,
reprezentujÌcÌch 28 druh˘ lesnÌch d¯evin v r˘zn˝ch
vÏkov˝ch t¯Ìd·ch. Na kaûdÈ monitoraËnÌ ploöe jsou
zjiöùov·ny z·kladnÌ stanoviötnÌ a porostnÌ charakteristiky
(sou¯adnice, v˝öka n. m., orientace, vÏk, zastoupenÌ d¯evin,
dostupnost vody aj.). V pravideln˝ch intervalech (1 ñ 5 let)
se prov·dÌ dalöÌ odborn· öet¯enÌ: hodnocenÌ stavu koru-
ny (defoliace, barevnÈ zmÏny aj.), zjiöùov·nÌ soci·lnÌho
postavenÌ, mÏ¯enÌ dendrometrick˝ch parametr˘ a fytoceno-
logickÈ snÌmkov·nÌ. V nepravideln˝ch intervalech se jako
doplÚujÌcÌ öet¯enÌ prov·dÌ listovÈ, p˘dnÌ a letokruhovÈ
anal˝zy.

Toto pozemnÌ öet¯enÌ pokr˝v· svou ËinnostÌ celÈ naöe
˙zemÌ a poskytuje informace v souladu s jednotnou evrop-
skou metodikou, coû m· z hlediska dlouhodobÈho charak-
teru sledovanÈho problÈmu a jeho celoevropskÈho rozsahu
prvo¯ad˝ v˝znam. NemÈnÏ d˘leûit˝ je i v˝znam tÏchto
informacÌ p¯i vyhodnocov·nÌ leteck˝ch nebo satelitnÌch
snÌmk˘ pro ˙Ëely stanovenÌ v˝voje stavu lesa.

Na ˙rovni II se kromÏ kaûdoroËnÌho hodnocenÌ stavu
koruny, hodnocenÌ stavu p˘d (1x za 10 let), listovÈ anal˝zy
(kaûd˝ druh˝ rok), prov·dÌ hodnocenÌ p¯Ìr˘stu a p¯ÌzemnÌ
vegetace (1x za pÏt let), a na vybran˝ch ploch·ch se mÏ¯Ì
depozice a prov·dÌ se mÏ¯enÌ meteorologick˝ch charakte-
ristik a p˘dnÌch roztok˘. PomocÌ indik·torov˝ch rostlin se
od roku 2001 kaûdoroËnÏ hodnotÌ vliv p¯ÌzemnÌho ozonu. 

Vöechny aktivity prov·dÏnÈ na ˙rovni I a öet¯enÌ na pat-
n·cti ploch·ch ˙rovnÏ II jsou hrazeny z finanËnÌch pro-
st¯edk˘ poskytovan˝ch resortem zemÏdÏlstvÌ, monitoring
na dvou ploch·ch Q 171 ñ B˝öù a Q 361 ñ Medlovice byl
hrazen z projektu VaV 340/1/01, kter˝ nav·zal na projekt
MR14/95. Oba projekty byly garantov·ny resortem ûivot-
nÌho prost¯edÌ a v prosinci 2003 byly ukonËeny. 

is carried out at 100 plots of the international network
16 x 16 km, and at selected 150 plots of the national net-
work of 8 x 8 km grid, schematically distributed within CR
by density of forests. The plots were selected in the stands
to characterise site and stand conditions. In the elevation
from 150 to 1,300 m above sea level more than 14 thousand
of trees are assessed, representing 28 forest tree species of
different age classes. Basic site and stand characteristics
are classified at each monitoring plot (co-ordinates, eleva-
tion, orientation, age, species composition, water supply
etc.). Special assessment of the crown condition (defolia-
tion discoloration etc.), social status, parameters of growth
and phytocenose observation are carried out in regular
intervals (1 ñ 5 years). As supporting, irregular assessment,
also foliage, soil and tree ring analyses are carried out.

Visual assessment covers the whole region of CR and
gives an information based on the standard EEC method
which is prior, having in mind long-term, pan-European
character of the problem. Such information is also impor-
tant in the evaluation of the aerial or satellite mapping of
the forest state.

At Level II, besides crown condition, soil condition (10-
year period) and nutritional status of trees (2-year period)
also increment, vegetation (both in 5-year period), deposi-
tions, soil solution and meteorology (at selected plots) are
assessed.

All the activities carried out at level I and 15 level II
plots are covered by the financial means of the agriculture
branch (Ministry of Agriculture), monitoring at the two
plots, Q 171-B˝öù and Q 361-Medlovice, is financed by the
VaV 340/1/01 project, developing the previous project of
MR14/95. The two projects are granted by the Ministry of
Environment and finished by December 2003.  
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2 KRIT…RIA A METODY
HODNOCENÕ

2.1 MÏ¯enÌ meteorologick˝ch
parametr˘

MeteorologickÈ paramtery jsou mÏ¯eny na 8 ploch·ch
intenzivnÌho monitoringu, jsou vyuûÌv·ny automatickÈ
mÏ¯ÌcÌ stanice i ruËnÌ staniËky, mÏ¯ÌcÌ koncentrace ökodlivin.

2.2 Metodika hodnocenÌ viditelnÈho
poökozenÌ vegetace ozonem
v letech 2001 ñ 2002

Je postupov·no podle metodiky uvedenÈ v metodickÈ
p¯ÌruËce (Submanual for the assessment of ozone injury on
Europaean forest ecosystems), p¯ijatÈ v kvÏtnu 2001 na
Task Force mÌtinku programu ICP Forests v Irsku a na z·-
kladÏ zkuöenostÌ z mezin·rodnÌch interkalibraËnÌch kurz˘
na hodnocenÌ viditelnÈho poökozenÌ ozonem. VyuûÌv· se
barevnÈ p¯ÌruËky pro vybranÈ listnatÈ d¯eviny a byliny
s fotodokumentacÌ symptom˘ r˘znÏ intenzivnÌho poöko-
zenÌ ozonem jednotliv˝ch druh˘ (Innes, Skelly, Schaub
2001) a dalöÌ fotodokumentace na webov˝ch str·nk·ch.

Vytypov·nÌ stanoviöù LESS

V blÌzkosti kaûdÈ monitoraËnÌ plochy bylo provedeno
vytypov·nÌ a vyznaËenÌ jednÈ aû nÏkolika svÏtlu expono-
van˝ch sbÏrn˝ch stanoviöù LESS (light exposed sampling
site) pro sledov·nÌ vlivu ozonu. Jedn· se o stanoviötÏ pokud
moûno plnÏ vystaven· sluneËnÌmu z·¯enÌ, tj. okraje lesa,
paseky, louky apod., pokud moûno jiûnÏ orientovan·.
PodmÌnkou je maxim·lnÌ vzd·lenost od vlastnÌ monitoraËnÌ
plochy 3 km a v˝ökov˝ rozdÌl maxim·lnÏ 100 m, velikost
plochy alespoÚ 2 x 25 m. StanoviötÏ byla vybÌr·na tak,
aby na nich byly pokud moûno zastoupeny hlavnÌ d¯eviny
vyskytujÌcÌ se v nejbliûöÌm okolÌ, u kter˝ch je p¯edpoklad
citlivosti na ozon. Plochy byly zakresleny na porostnÌch
map·ch a trvale vyznaËeny v terÈnu. D·le byly oznaËeny
vybranÈ hodnocenÈ d¯eviny. 

VlastnÌ hodnocenÌ 

Vizu·lnÌ öet¯enÌ vlivu ozonu na vegetaci bylo provede-
no na vöech patn·cti ploch·ch ˙rovnÏ II bÏhem z·¯Ì 2001.
Na Ëty¯ech ploch·ch (äv˝c·rna, »erÚava, MÌseËky a Lazy)
bylo provedeno opakovanÈ hodnocenÌ v roce 2002, p¯iËemû
na ploöe MÌseËky byla v tomto roce provedena dvÏ hod-
nocenÌ ñ prvnÌ v ËasnÏ letnÌm aspektu v Ëervenci a druhÈ
v podzimnÌm aspektu zaË·tkem ¯Ìjna. Sledov·ny byly jak

2 CRITERIA AND METHODS

2.1 Measuring of meteorological
parameters

Metorological parameters are measured at 8 plots of
intensive monitoring. Both automatic and manual stations
are used.

2.2 Method of assessment of visible ozone
injury in 2001 ñ 2002

A method is used, described in detail in Submanual for
the assessment of ozone injury on European forest ecosys-
tems, as adopted in May 2001 in the Task Force meeting of
ICP Forests Programme, held in Ireland, and on the base of
the experience of the international intercalibration cour-
ses on visible ozone damage assessment. A coloured guide-
book for selected broadleaved species and herbs, with
photodocumentation of the symptoms of ozone damage of
different intensity on individual species (Innes, Skelly,
Schaub 2001) and other photodocuments available at the
web-site are used.

Site selection LESS

In vicinity of each monitoring plot one or several LESS
(light exposed sampling site) were selected, to study the
ozone impact. They are, as far as possible, sites fully
exposed to sunshine, i.e. forest edge, clear-cut, meadow
etc., south exposition when possible. The condition is maxi-
mum distance from the monitoring plot of 3 km, difference
in altitude max. 100 m, size of the plot min. 2 x 25 m. Sites
were selected to represent the tree species composition of
the near surroundings, sensitive to ozone. The plots were
marked in the stand maps and in terrain. Selected tree
species assessed were also marked.

Evaluation

Visual assessment of ozone injury to vegetation was
done in all 15 level II plots, during September 2001. In four
of the plots (äv˝c·rna, »erÚava, MÌseËky and Lazy) repea-
ted assessment was done in 2002, in MiseËky, in that year,
two assessments were done ñ first in early summer aspect,
in July, second in autumn aspect, beginning of October.
Both wood species and herbs were observed. The impact of
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d¯eviny, tak i byliny. Vliv ozonu na listech se projevuje nej-
ËastÏji ve formÏ teËkov·nÌ nebo hnÏdnutÌ, u nÏkter˝ch druh˘
doch·zÌ k Ëerven·nÌ. OkolÌ ûilek z˘st·v· p¯itom beze zmÏn.
D˘leûit˝m znakem je skuteËnost, ûe staröÌ listy jsou vÌce
poökozenÈ neû mladöÌ. VÏtöinou, alespoÚ p¯i slaböÌm stupni
poökozenÌ neb˝v· postiûena spodnÌ strana list˘ (na rozdÌl od
onemocnÏnÌ houbovÈho p˘vodu). P¯i silnÏjöÌm poökozenÌ
doch·zÌ k ploönÈmu nekrotickÈmu Ëern·nÌ list˘. P¯i vlast-
nÌm öet¯enÌ bylo provedeno vytypov·nÌ jedinc˘, resp. druh˘,
kterÈ vykazujÌ symptomy poökozenÌ ozonem. PotÈ byla
provedena vizu·lnÌ kvantifikace poökozenÌ a rozdÏlenÌ dru-
h˘ podle stupnÏ poökozenÌ do t¯Ì skupin:
0 ñ û·dnÈ symptomy
1 ñ m·lo symptomatick˝ch list˘ nebo viditelnÈ symptomy

v ranÈ f·zi ve formÏ svÏtle zelen˝ch teËek
2 ñ jasnÈ symptomy na mnoha listech 
3 ñ poökozenÌ ozonem na vöech listech ve formÏ teËkov·nÌ

nebo ploönÈho hnÏdnutÌ aû Ëern·nÌ (mimo okolÌ ûilek)
Od kaûdÈho druhu s viditeln˝m poökozenÌm ozonem

byly sebr·ny alespoÚ 3 listy na herb·¯ovÈ poloûky.
ProblematickÈ vzorky jsou ovÏ¯ov·ny specialisty fytopato-
logy a u nejasn˝ch p¯Ìpad˘ byly vzorky zasl·ny do region·l-
nÌho ovÏ¯ovacÌho centra pro st¯ednÌ Evropu v Birmensdorfu
ve äv˝carsku (Regional Validation Centre for Central
Europe, Swiss Federal Research Institute WSL). Vizu·lnÌ
öet¯enÌ je doplnÏno fotodokumentacÌ. Na z·kladÏ v˝sledk˘
öet¯enÌ byly pro kaûdou plochu sestaveny seznamy
nesymptomatick˝ch a symptomatick˝ch druh˘ se stupnÏm
poökozenÌ a byl sestaven n·rodnÌ seznam symptomatick˝ch
druh˘. 

Na z·kladÏ poslednÌch öet¯enÌ byl sestaven p¯edbÏûn˝
n·rodnÌ seznam symptomatick˝ch druh˘. Lze konstatovat,
ûe u jednotliv˝ch druh˘ na vöech ploch·ch probÌh· v˝voj
symptom˘ poökozenÌ na listech prakticky stejn˝m zp˘-
sobem v z·vislosti na mÌ¯e koncentracÌ, roËnÌ dobÏ a dÈlce
p˘sobenÌ ozonu. Mezi r˘zn˝mi jedinci tÈhoû druhu byly
p¯itom, podobnÏ jako v zahraniËnÌch experimentech a hod-
nocenÌch, pozorov·ny zcela diametr·lnÌ individu·lnÌ rozdÌ-
ly. V roce 2002 bylo u vÏtöiny druh˘ zaznamen·no slaböÌ
poökozenÌ s v˝jimkou plochy MÌseËky, coû je vöak
ovlivnÏno zaloûenÌm novÈho vhodnÏjöÌho stanoviötÏ LESS.

ozone on the leaves comes out mostly as dots or brownish
spots, in some species reddening can be observed. Around
veins mostly no changes observed. The fact that the older
leaves are more damaged than the younger ones is of
importance. The bottom part of the leaf, as usual ñ at least
when damage is only slight ñ is not affected (in contrary to
damage caused by fungi). More heavy damage develops as
vast necrotic black spots on leaves. During the assess-
ment the individuals, or species respective, were selected,
showing the symptoms of ozone injury. Then the visual
quantification was done and the species divided in three
groups according to level of damage:
0 ñ no symptoms
1 ñ few symptomatic leaves or visible symptoms of early

stage ñ light green spot
2 ñ clear symptoms in many leaves 
3 ñ ozone injury in all the leaves ñ dots or brown to black

(not around veins)
In each species showing the symptoms of visible ozone

injury at least three leaves were collected to herbaria. Not
clear samples are investigated by the experts in phytopatho-
logy, some samples were sent to the regional centre for
Central Europe, Birmensdorf, Switzerland (Regional
Validation Centre for Central Europe, Swiss Federal
Research Institute WSL). Visual assessment is completed
with photodocumentation. On the base of the results, lists of
symptomatic and non-symptomatic species with the level of
damage were worked out for each plot, and also the natio-
nal list of symptomatic species.

Preliminary national list of symptomatic species was
created on the base of the last investigation. It can be sta-
ted, that the development of symptoms is the same in all the
plots, depending on concentration, period, and exposition
time. Similarly to the experience from abroad, diametral
individual differencies were observed in the same species.
In 2002 the damage was lower with most of the species,
with the exclusion of the plot MÌseËky ñ this was affected by
establishing of more suitable LESS site.
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2.3 ListovÈ anal˝zy

U listov˝ch anal˝z jsou hodnoceny hlavnÌ ûiviny pro
hlavnÌ druhy d¯evin podle n·sledujÌcÌ tabulky:

2.3 Leaf analyses

With respect to foliar composition the major nutrients
are reported for the main tree species according to follo-
wing table:

Obsah živin [g.kg
-1

]
 

Nutrient content 

D evina/Species T ída/Class  

 

N P K Ca Mg S 

1 Nízký/Low < 12 < 1 < 3,5 < 1,5 < 0,6 < 1,1 

2 St ední/Moderate 12 – 17 1 – 2 3,5 – 9,0 1,5 – 6,0 0,6 – 1,5 1,1 – 1,8 

Smrk/Spruce 

3 Vysoký/High > 17 > 2 > 9,0 > 6,0 > 1,5 > 1,8 

1 Nízký/Low < 15 < 1,0 < 5,0 < 4,0 < 1,0 < 2,0 

2 St ední/Moderate 18 – 25 1,0 – 1,7 5,0 – 10 4,0 – 8,0 1,0 – 1,5 1,3 – 2,0 

Buk/Beech 

3 Vysoký/High > 25 > 1,7 > 10 > 8,0 > 1,5 > 2,0 

1 Nízký/Low < 15 < 1,0 < 5,0 < 3,0 < 1,0 – 

2 St ední/Moderate 15 – 25 1,0 – 1,8 5,0 – 10 3,0 – 8,0 1,0 – 2,5 – 

Dub/Oak 

3 Vysoký/High > 25 > 1,8 > 10 > 8,0 > 2,5 – 

 

Tab 2.3.1 KritÈria pro posouzenÌ obsahu hlavnÌch ûivin
Criteria used for the judgement of major nutrients
Pramen / Source: FFCC Report, 1997

2.4 Depozice

MÏ¯enÌ depozic se prov·dÌ standardnÌmi metodami na
pÏti ploch·ch II. ˙rovnÏ programu ICP Forests (B¯ezka,
Medlovice-Buchlovice, Lazy, MÌseËky, éelivka), na plo-
ch·ch VojÌ¯ov a VöeteË pokraËuje mÏ¯enÌ depozic v r·mci
jin˝ch projekt˘, v prvnÌ polovinÏ roku 2003 je pl·nov·na
instalace standardnÌho za¯ÌzenÌ v porostu a na volnÈ ploöe
i zde. V kvÏtnu roku 2002 bylo zaloûeno sledov·nÌ chemis-
mu sr·ûkovÈ vody (bulk) na volnÈ ploöe na MÌseËk·ch
z·roveÚ s instalacÌ meteostaniËky. 

Vzorky sr·ûkovÈ vody se odebÌrajÌ v desetidennÌm in-
tervalu (t¯i odbÏry za mÏsÌc), na MÌseËk·ch z technick˝ch
d̆ vod˘ ve Ëtrn·ctidennÌm intervalu (dva odbÏry za mÏsÌc).
Na ploch·ch VojÌ¯ov (L·senice) a Kam˝k (VöeteË) je
mÏ¯enÌ depozic prov·dÏno nestandardnÌ metodou a vzorky
se odebÌrajÌ takÈ s Ëtrn·ctidennÌm intervalem odbÏr˘ vzork˘.
Po odbÏru se vzorky zamrazÌ a p¯ed vlastnÌmi anal˝zami se
slÈvajÌ na mÏsÌËnÌ smÏsnÈ vzorky. ChemickÈ anal˝zy vzork˘
prov·dÌ laborato¯ V⁄LHM. StanovÌ se pH, alkalita, vodi-
vost p¯i 20 ∞C, SO4

2-, NO3
-, NH4

+, Cl-, F-, AL, Ca, Cu, Fe, K,
Mg, Mn, Na, P, Zn a Cox.

2.4 Deposition

Deposition is measured in five level II plots of the ICP-
Forests Programme ñ B¯ezka, Medlovice-Buchlovice, Lazy,
MÌseËky, éelivka ñ using the standard methods of the pro-
gramme. In the plots of VojÌ¯ov and VöeteË deposition
measuring is ongoing in frame of other projects, installing
of the standard measuring device in the open plot is
planned also here in the first half of 2003. In May 2002,
measuring of the bulk precipitation chemistry, and the small
meteo-station were installed in MÌseËky.

Samples of precipitation water are taken in ten-day
intervals (three samples per month), in MÌseËky the samples
are taken in two-week intervals (two samples per month),
for technical reasons. In the plots VojÌ¯ov (L·senice), and
Kam˝k (VöeteË) measuring is done using non-standard
method (another type of sampling equipment), and the sam-
ples are taken also in two-week intervals. After taking, the
samples are frozen, before analysing mixed monthly sam-
ples are prepared. Chemical analysis is done by the FGMRI
lab. Following values are stated: pH, alcality, conductivity
in 20∞ C, SO4

2-, NO3
-, NH4

+, Cl-, F-, Al, Ca, Cu, Fe, K, Mg,
Mn, Na, P, Zn and Cox.
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2.5 Stav koruny

Stav koruny se hodnotÌ v intervalu 5 %. Pro prezentaci
v˝sledk˘ se pouûÌv· pÏt z·kladnÌch t¯Ìd defoliace (viz tab.
2.5.1).

2.5 Crown condition

Crown conditions is reported in 5% steps. To give
a condensed overview of the results five defoliation classes
are generally used (see Tab. 2.5.1).

Tab. 2.5.1 T¯Ìdy charakterizujÌcÌ stav koruny podle hodnot defoliace a diskolorace
Classes used to describe the crown condition in terms of defoliation and discoloration
Pramen/Source: UN-ECE, EC 1992

T ída defoliace (diskolorace) 
Defoliation (discoloration) class 

 Procento defoliace (diskolorace)  
Defoliation  (discoloration) class 

0 Žádná nebo slabá / None or slight     0 – 10     0 – 10 

1 St ední /Moderate > 10 – 25 > 10 – 25 

2 Silná / Strong > 25 – 60 > 25 – 60 

3 Velmi silná /Very strong > 60 – 99  > 60 

4 Mrtvý strom /Dead    100  

Tab. 2.5.2 HodnocenÈ parametry na ploch·ch ˙rovnÏ II
Assessed parameters on plots level II

Povinné parametry / 

Mandatory parameters 

mortalita, sociální postavení, zastín ní koruny, viditelnost koruny, míra defoliace
a stupe  diskolorace / mortality, social status, crown shading, crown visibility, 
defoliation, discoloration 

Volitelné parametry / 

Optional parameters 

defoliace - typ; výskyt kv t ; výskyt plod ; diskolorace – míra, barva, typ, 
lokalizace v korun , stá í diskolorovaných jehlic; velikost list ; deformace list  – 
míra, typ; poškození list  – míra, typ; transparentnost olist ní; odumírání v tví – 
míra, typ; morfologie koruny; výskyt sekundárních výhon ; výskyt epifyt  v 
korun ; poškození v tví – typ, lokalizace; poškození kmene – typ, lokalizace / 
type, flowering, fruiting; discoloration - extent, type, localization, dominant age of 
foliage affected; foliage size; deformation of foliage (extent, type); damages to 
leaves or needles - extent, type;  foliage transparency; dieback - extent, type; 
crown morphology; secondary shoots; epiphytes in the crown; damages to 
branches - type, localization 
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3. KONTROLA KVALITY

3.1. Zajiöùov·nÌ kvality laboratornÌch
anal˝z v r·mci ICP Forests

Laborato¯ p¯i svÈ pr·ci pouûÌv· validovanÈ metody
podle vypracovan˝ch standardnÌch operaËnÌch postup˘. Pro
ovÏ¯enÌ spr·vnosti p¯i validacÌch jsou pouûÌv·ny certifiko-
vanÈ referenËnÌ materi·ly. Pro listovÈ anal˝zy jsou to
bukovÈ listy BCR 100 ñ Fagus sylvatica a pro jehlicovÈ
anal˝zy smrkovÈ jehlice BCR 101 ñ Picea abies, vydanÈ
Community Bureau of Reference, pro p˘dnÌ anal˝zy pÌsËit·
p˘da CRM 7001, certifikovan· »esk˝m metrologick˝m
institutem. 

InternÌ zabezpeËenÌ kvality analytick˝ch v˝sledk˘ je
monitorov·no vedenÌm regulaËnÌch diagram˘ kontrolnÌch
vzork˘, slep˝ch vzork˘, kontrol stability kalibraËnÌch liniÌ a
paralelnÌch stanovenÌ (u vöech anal˝z jsou prov·dÏny para-
lelnÌ anal˝zy kaûdÈho des·tÈho vzorku, u nÏkter˝ch anal˝z
se prov·dÌ kaûdÈ stanovenÌ paralelnÏ). U vzork˘ vod a p˘d-
nÌch roztok˘ se vypoËÌt·v· rozdÌl namÏ¯enÈ a vypoËtenÈ
elektrolytickÈ konduktivity a porovn·v· se souËet stanovo-
van˝ch kationt˘ a aniont˘. 

ExternÌ zabezpeËenÌ kvality je realizov·no mezilabora-
tornÌmi testy. Laborato¯ se pravidelnÏ ˙ËastnÌ porovn·v·nÌ
zkouöek na n·rodnÌ ˙rovni v oblasti vod ñ okruûnÌ testy
ASLAB Praha (dvakr·t roËnÏ z·kladnÌ chemick˝ rozbor a
jednou roËnÏ speci·lnÌ anorganick· anal˝za) a v oblasti p˘d
a rostlinn˝ch materi·l˘ ñ testy ⁄KZ⁄Z (dvakr·t roËnÏ). Na
mezin·rodnÌ ˙rovni se laborato¯ ˙ËastnÌ vöech test˘ po¯·-
dan˝ch v r·mci ICP Forests. V roce 2001 to byla ˙Ëast
v 5. mezilaboratornÌm porovn·v·nÌ po¯·danÈm expertnÌm
panelem listov˝ch anal˝z, v roce 2002 kruhov˝ test pro
vody a p˘dnÌ roztoky po¯·dan˝ expertnÌm panelem depozic
a kruhov˝ test pro p˘dy po¯·dan˝ expertnÌm panelem p˘d
ICP Forests. 

V budoucnu by laborato¯ chtÏla zv˝öit kvalitu sv˝ch
v˝sledk˘ zav·dÏnÌm nov˝ch metod doporuËovan˝ch
manu·lem ICP Forests. Vkl·d·nÌ nezn·m˝ch kontrolnÌch
vzork˘ a terÈnnÌch slep˝ch vzork˘ by vedlo k zlepöenÌ kva-
lity p¯i manipulaci se vzorky i p¯ed vstupem do laborato¯e.
Moûn· ˙Ëast v kruhov˝ch testech Wepal (Holandsko) pro
p˘dy a rostliny by pokryla öiröÌ spektrum stanovovan˝ch
parametr˘. Pl·novanÈ rekonstrukce prostor laborato¯Ì by
mÏly minimalizovat kontaminace vzork˘ vytvo¯enÌm
poûadovanÈho pracovnÌho prost¯edÌ. ZapoËat· spolupr·ce
se slovensk˝mi kolegy p¯i anal˝z·ch vzork˘ kontrolnÌch
odbÏr˘ v p¯ÌhraniËnÌch oblastech by se mÏla st·t dalöÌm
n·strojem zv˝öenÌ kvality.

3. QUALITY CONTROL

3.1 Ensuring of the quality of laboratory
analyses in frame of the ICP Forests 

The lab uses in its work the validated method based on
standard operations processes. To verify the results in vali-
dation, certified reference materials are used. These are
beech leaves BCR 100 ñ Fagus sylvatica, and for conifers
spruce needles BCR 101 ñ Picea abies, by the Community
Bureau of Reference for foliage analyses. For the soil
analyses it is the sand soil CRM 7001, certified by the
Czech Metrological Institute.

Internal quality assurance of the analytic results is
monitored by the regulation diagrams of the control sam-
ples, blind samples, stability control of calibration, and
parallel stating (for all the analyses, each tenth analyse is
done in parallel, for some analyses each one is done in par-
allel). In water and soil samples the difference in measured
and calculated electrolytic conductivity is calculated, and
the sum of stated cations and anions compared.

External quality assurance is realised by interlaborato-
ry tests. The lab regularly takes part in comparing of the
results at national level ñ for water ñ circle tests ASLAB
Prague (twice a year basic chemical analysis, once a year
a special anorganic analysis), for soils and plant materials
ñ UKZUZ tests (twice a year). At international level the lab
takes part in all the tests organised by ICP Forests. In 2001
it was 5 interlaboratory tests, organised by the EP on
Deposition, and the circle test for water and soil solution by
EP on Soils in 2002.

In the future the lab would like to improve the quality of
the results by adopting of the new methods, recommended
by the ICP Forests Manual. Use of anonymous samples and
blind samples should improve the quality in manipulation
with the samples before they enter the lab. Possible parti-
cipating in the circle tests Wepal (Holland) for soils and
plant material should cover the wider spectrum of parame-
ters stated. Supposed reconstruction of the lab should mini-
mise the contamination of the samples. Recently initiated
co-operation with the colleagues from Slovakia in analyses
of the control samples taken in the border region could be
another tool of the quality improvement. 
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Obr. 3.1.1 OvÏ¯enÌ spolehlivosti anal˝z vzork˘ vody ñ pomÏr kationt˘ a aniont˘

Verification of water sample analysis reliability ñ ratio of cations and anions

kationty / cations (mmol.l-1)

Obr. 3.1.2 OvÏ¯enÌ spolehlivosti anal˝z vzork˘ vody ñ porovn·nÌ vypoËtenÈ a namÏ¯enÈ vodivosti (µS.cm-1)
Verification of water sample analysis reliability ñ comparison of calculated and measured con-
ductivity (µS.cm-1)
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3.2. Model systÈmu vyrovn·nÌ a kontroly
dat p¯i hodnocenÌ defoliace

JednotlivÈ plochy pro pravidelnÈ hodnocenÌ jsou kaûd˝
rok rozdÏlov·ny mezi pracovnÌ skupiny n·hodn˝m
v˝bÏrem. V˝jimku tvo¯Ì p·te¯nÌ plochy, coû jsou typickÈ
plochy, kterÈ stabilnÏ reprezentujÌ urËitou jednotku ˙zem-
nÌho ËlenÏnÌ (lesnÌ oblast) a Ë·st ostatnÌch ploch, kter· neby-
la v poslednÌch dvou letech hodnocena referenËnÌm hod-
notitelem. ReferenËnÌ hodnotitel je stabilnÏ urËen˝ hodnoti-
tel z n·rodnÌho hodnotitelskÈho t˝mu, kter˝ pravidelnÏ hod-
notÌ vöechny p·te¯nÌ plochy a Ë·st z ostatnÌch bÏûn˝ch
ploch. Kaûd· monitorovacÌ plocha za¯azen· do pravidel-
nÈho hodnocenÌ je hodnocena minim·lnÏ jedenkr·t za t¯i
roky referenËnÌm hodnotitelem. P¯i n·hodnÈm v˝bÏru musÌ
b˝t dodrûena z·sada, aby jedna pracovnÌ skupina zcela
nemonopolizovala urËitou jednotku ˙zemnÌho ËlenÏnÌ.
Na pravidelnÏ hodnocen˝ch monitorovacÌch ploch·ch musÌ
b˝t zajiötÏna takÈ dostateËn· vÏkov· variabilita, aby bylo
moûnÈ konstruovat ËasovÈ ¯ady pro z·kladnÌ vÏkovÈ kate-
gorie. Kaûd˝ rok je z celkovÈho poËtu hodnocen˝ch ploch
n·hodnÏ vybr·no celkem 5 kontrolnÌch ploch, kterÈ
reprezentujÌ hlavnÌ druhy lesnÌch d¯evin zastoupen˝ch na
monitorovacÌch ploch·ch. »ty¯i plochy reprezentujÌ dospÏlÈ
porosty a jedna plocha mladÈ porosty. P¯itom u mlad˝ch
porost˘ doch·zÌ p¯i v˝bÏru kontrolnÌ plochy ke st¯Ìd·nÌ z·-
kladnÌch druh˘ d¯evin tak, aby kaûd˝ druh byl hodnocen
jednou za 4 roky. HodnocenÌ kontrolnÌch ploch prov·dÌ
vöechny pracovnÌ skupiny nez·visle na sobÏ tak, aby bylo
moûnÈ jejich hodnocenÌ vz·jemnÏ porovnat. To p¯edpo-
kl·d·, ûe tyto plochy bude vybÌrat a p¯idÏlovat hodnotÌcÌm
skupin·m nez·visl· instance odliön· od hodnotitel˘. SystÈm
kontrolnÌch ploch a p·te¯nÌch ploch m· zajistit dvÏ ˙rovnÏ
vyrovn·nÌ (kalibrace) dat defoliace. P·te¯nÌch plochy
zajiöùujÌ p¯edevöÌm prostorovÈ vyrovn·nÌ dat pro danou
jednotku ˙zemnÌho ËlenÏnÌ a s menöÌm v˝znamem se podÌlÌ
i na ËasovÈm vyrovn·nÌ. Priorita v˝znamu kontrolnÌ plochy
spoËÌv· naopak v ËasovÈm vyrovn·nÌ dat defolice.
KontrolnÌ plochy tÌmto zp˘sobem zÌsk·vajÌ i funkci
skuteËnÈ kalibrace mezi jednotliv˝mi pracovnÌmi skupina-
mi. Oba dva systÈmy jsou ve v˝slednÈm statistickÈm mo-
delu pro vyrovn·nÌ dat vz·jemnÏ propojeny.

3.2 System of quality control
in defoliation assessment

Individual plots, evaluated every year, are distributed
among the working teams randomly. So called "spinal
plots" are the only exclusion. These are typical plots, repre-
senting certain forest region, and part of the remaining
plots, not assessed by the reference person within the last
two years. The "reference" person is a stabile member of
the national team, who regularly assesses all the spinal
plots and part of the others. Each monitoring plot, inclu-
ded in regular evaluation, is assessed in minimum every
three years by the reference person. In a random selection
of the plots, the principal has to be followed not to "mono-
polise" certain part of the region by one team. At regularly
assessed plots also needed age variability is to be ensured,
which enables to construct the time series of basic age ca-
tegories. Every year 5 control plots are selected at random,
representing the main tree species of the monitoring plots.
Four plots are in the mature stands, one plot is in the young
stand. In the young stands, every year the plot of different
species (of the four main species) is selected, so the same
species is assessed every 4 years. Assessment of the control
plots is done by each team separately, the results are com-
pared. It supposes that the plots are selected and distri-
buted among the teams by an independent organ, not the
member of the working team. The system of the control and
spinal plots should ensure the calibration of data on defo-
liation at two levels. The spinal plots ensure mainly space
levelling in given region, partly also levelling in time.
Priority of the control plot is levelling in time. In this way
the control plots have also the function of real calibration
of individual working teams. The two systems are intercon-
nected in resulting statistical model of data evaluation.
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4. ICP FORESTS ñ ⁄ROVE“ I
systematick· sÌù

V souËasnÈ dobÏ se pravidelnÈ öet¯enÌ I. ˙rovnÏ ICP
Forests v »eskÈ republice prov·dÌ na monitorovacÌch
ploch·ch z·kladnÌ sÌtÏ 16 ◊ 16 km a vybran˝ch ploch·ch ze
sÌtÏ 8 ◊ 8 km v celkovÈm poËtu 306 ploch, kterÈ jsou
rozmÌstÏny rovnomÏrnÏ podle lesnatosti po celÈm ˙zemÌ
»eskÈ republiky. Plochy jsou umÌstÏny v lesnÌch porostech
tak, aby dob¯e charakterizovaly danÈ stanoviötnÌ a porostnÌ
podmÌnky. V nadmo¯sk˝ch v˝ök·ch od 150 m do 1 300 m
se hodnotÌ kaûd˝m rokem vÌce neû 14 tisÌc strom˘, repre-
zentujÌcÌch 28 druh˘ lesnÌch d¯evin v r˘zn˝ch vÏkov˝ch
t¯Ìd·ch. Na kaûdÈ monitorovacÌ ploöe jsou zjiöùov·ny z·-
kladnÌ stanoviötnÌ a porostnÌ charakteristiky. V pravidel-
n˝ch intervalech (1 ñ 5 let) se prov·dÌ tato odborn· öet¯enÌ:
hodnocenÌ stavu koruny (defoliace, barevnÈ zmÏny aj.),
zjiöùov·nÌ soci·lnÌho postavenÌ, mÏ¯enÌ dendrometrick˝ch
parametr˘ a fytocenologickÈ snÌmkov·nÌ. V nepravideln˝ch
intervalech se jako doplÚujÌcÌ öet¯enÌ prov·dÌ listovÈ, p˘dnÌ
a letokruhovÈ anal˝zy.

ZdravotnÌ stav strom˘ je charakterizov·n p¯edevöÌm
stupnÏm defoliace, kter· je definov·na jako relativnÌ ztr·ta
asimilaËnÌho apar·tu v korunÏ stromu v porovn·nÌ se zdra-
v˝m stromem, rostoucÌm ve stejn˝ch porostnÌch a sta-
noviötnÌch podmÌnk·ch. Je to ztr·ta, kter· je zp˘sobena
p¯edevöÌm vlivem nep¯Ìzniv˝ch zmÏn prost¯edÌ lesnÌch
ekosystÈm˘ jako d˘sledku dlouhodobÈho a nadmÏrnÈho
zneËiötÏnÌ ovzduöÌ r˘zn˝mi ökodlivinami (SO2, NOx, F, Cl,
O3, tÏûkÈ kovy, prachovÈ Ë·stice aj.).

Dynamika v˝voje defoliace u hospod·¯sky nejv˝znam-
nÏjöÌch jehliËnat˝ch druh˘ (porosty 60letÈ a staröÌ) je
v˝raznÏ odliön· v pr˘bÏhu konce osmdes·t˝ch let, kdy doölo
k prudkÈmu zhoröov·nÌ zdravotnÌho stavu, a v n·sledujÌcÌm
obdobÌ devades·t˝ch let s v˝razn˝m poklesem tÈto
dynamiky. Ve sledovanÈm obdobÌ 1986 ñ 2003 dos·hla
pr˘mÏrn· hodnota defoliace smrku a borovice v˝raznÈho
kulminaËnÌho bodu v roce 1992. N·sledovala stagnace,
v roce 1996 pr˘mÏrn· defoliace tÏchto d¯evin opÏt stoupla
a dos·hla maxim·lnÌ hodnoty (smrk 33,9 %, borovice
38,3 %). V dalöÌch letech n·sledoval pokles a od roku 1998
pr˘mÏrn· defoliace stagnuje kolem hodnoty 30 %. V jed-
notliv˝ch regionech »eskÈ republiky jsou v dlouhodobÈm
v˝voji defoliace jehliËnan˘ patrnÈ urËitÈ rozdÌlnosti.
NejvÏtöÌ rozkolÌsanost ve v˝voji defoliace, pravdÏpodobnÏ
ovlivnÏnÈ p¯edevöÌm nerovnomÏrnostÌ v pr˘bÏhu klimatic-
k˝ch podmÌnek, byla sledov·na v kraji JihomoravskÈm,
ZlÌnskÈm a PardubickÈm. RelativnÏ nejniûöÌ defoliace
jehliËnan˘ v roce 2003 (zastoupenÌ t¯Ìdy 2 ñ 4: defoliace
vÏtöÌ jak 25 %) se vyskytla v kraji OlomouckÈm (57,5 %)
a LibereckÈm (63,9 %). Naopak nejvyööÌ defoliace v roce
2003 se vyskytla v kraji Kr·lovÈhradeckÈm (76,8 %)
a PardubickÈm (75,3 %).

U listn·Ë˘ (porosty 60letÈ a staröÌ) je dlouhodob˝ v˝-
voj defoliace trochu odliön .̋ Ve sledovanÈm obdobÌ 1991 ñ
2003 dos·hla defoliace listn·Ë˘ nejvyööÌ ˙rovnÏ v roce 1993
(pr˘mÏrn· defoliace dubu 43,0 % a buku 22,5 %), v dalöÌch
letech klesala aû na nejniûöÌ ˙roveÚ v roce 1998 (pr˘mÏrn·
defoliace dubu 27,8 % a buku 14,6 %), n·sledoval vzestup

4. ICP FORESTS ñ LEVEL I,
systematic network 

Currently, regular assessment of the level I plots is done
within the plots of basic network of 16 x 16 km and selec-
ted plots of the 8 x 8 km network. In total it is 306 plots in
the Czech Republic, regularly distributed according to the
forestation. The plots are situated in the forests to charac-
terise well site and stand conditions. At the altitude from
150 m to 1,300 m above sea level, more than 14 thousand
trees are assessed, representing 28 forest tree species of dif-
ferent age classes. Basic stand and site conditions are stu-
died at each of the plots. In regular intervals (1 ñ 5 years)
following assessment is done: crown condition (defoliation,
colour changes etc.), social position, dendrometric para-
meters and phytocenology. In irregular intervals assess-
ment is completed with the leaf, soil and tree-ring analyses.

Health state of the trees is characterised mainly by
defoliation level, defined as relative loss of assimilation
apparatus in the tree crown, compared to the healthy tree,
growing at the same stand and site conditions. It is a loss,
caused mainly by unfavourable changes of the forest
ecosystem, as a result of long-term air pollution by harmful
substances (SO2, NOx, F, Cl, O3, heavy metals, dust parti-
cles etc.).

Dynamics of defoliation development of commercially
important conifer tree species (stands of 60 and more
years) differs significantly at the end of eighties, when
sharp deteriorating of the state has been observed, and in
the following period of the nineties, characterised with sig-
nificant decrease of the dynamics. During the period of
investigation of 1986 ñ 2003, average defoliation of spru-
ce and pine has culminated in 1992. This was followed
by stagnation, in 1996 the average defoliation increa-
sed again, reaching the maximum (spruce 33.9 %, pine
38.3 %). In following years certain decrease was observed,
and, since 1998, the average defoliation is stagnating
around 30 %. There are visible differences among regions
of the Czech Republic in the long-term defoliation develop-
ment. The highest oscillations, caused, most probably, by
irregularities of climatic conditions, have been observed in
Southern Moravia, ZlÌn and Pardubice regions. In 2003,
relatively lowest was the defoliation of conifers (class 2 ñ
4: defoliation over 25 %) in the Olomouc region (57.5 %)
and Liberec (63.9 %). In contrary, in 2003, the highest
defoliation was in Hradec KralovÈ (76.8 %) and Pardubice
(75,3 %) regions.

In broad-leaved (stands of 60 and more years) long-
term development of defoliation is slightly different. During
the period investigated of 1991 ñ 2003, defoliation was at
the highest level in 1993 (average oak defoliation was
43.0 % and beech 22.5 %), in following years it was
decreasing to 1998 (average oak defoliation 27.8 % and
beech 14.6 %), after that, an increase was recorded again,
and, since 2000 stagnation. High differences are among
species. In a long-term perspective, values for oak are more
oscillating, and they are higher, compared to beech. Oak is
stagnating in recent years, values of beech are slightly
oscillating. In 2003, relative the lowest was defoliation of
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a od roku 2000 defoliace stagnuje. Mezi jednotliv˝mi
druhy jsou v˝raznÈ rozdÌly. Dub m· z pohledu
dlouhodobÈho v˝voje vÏtöÌ rozkolÌsanost a vyööÌ ˙roveÚ
defoliace neû buk a zatÌmco defoliace dubu v poslednÌch
letech stagnuje, u buku je z¯eteln· mÌrn· rozkolÌsanost.
RelativnÏ nejniûöÌ defoliace listn·Ë˘ v roce 2003 se vyskyt-
la v kraji MoravskoslezskÈm, kde zastoupenÌ t¯Ìdy defolia-
ce 2 ñ 4 kleslo na 13,8 %. Naopak nejvyööÌ defoliace v roce
2003 se vyskytla v kraji Kr·lovÈhradeckÈm, kde procento
zastoupenÌ t¯Ìdy defoliace 2 ñ 4 dos·hlo hodnoty 66,7 % a
d·le pak v kraji JihomoravskÈm se zastoupenÌm t¯Ìdy 2 ñ 4
na ˙rovni 45,2 %.

MladöÌ porosty (do 59 let) dosahujÌ vöeobecnÏ niûöÌch
hodnot defoliace, p¯itom tento rozdÌl ve srovn·nÌ se staröÌ-
mi porosty je nejv˝raznÏjöÌ pr·vÏ u jehliËnan˘. 

U hlavnÌ d¯eviny smrku obou vÏkov˝ch kategoriÌ
(porosty do 59 let a porosty 60letÈ a staröÌ) nedoölo v po-
rovn·nÌ s minul˝m rokem k û·dn˝m v˝razn˝m zmÏn·m.
U borovice doölo k nepatrnÈmu zv˝öenÌ defoliace u mlad-
öÌch i staröÌch porost˘. K nejv˝raznÏjöÌm zmÏn·m doölo
u mod¯Ìnu v porostech 60let˝ch a staröÌch, kde doölo
k v˝raznÈmu poklesu zastoupenÌ strom˘ v t¯ÌdÏ defoliace 1
z 67,8 % na 51,7 % a souËasnÏ ke zv˝öenÌ zastoupenÌ v t¯Ì-
dÏ 2 z 28,9 % na 46,3 %. Ke stejnÏ v˝raznÈmu zv˝öenÌ
defoliace doölo takÈ u jedle v obou vÏkov˝ch kategoriÌch,
kde doölo k p¯esunu Ë·sti procentickÈho zastoupenÌ stro-
m˘ z t¯Ìdy defoliace 0 do t¯Ìdy 1 (55 % u mladöÌch porost˘)
a z t¯Ìdy  defoliace 1 do t¯Ìdy 2 (10,7 % u staröÌch porost˘).
K relativnÏ nejv˝raznÏjöÌmu zv˝öenÌ defoliace u staröÌch
jehliËnat˝ch porost˘ doölo v lesnÌch oblastech v jiûnÌch
a v˝chodnÌch »ech·ch. U vöech listnat˝ch druh˘ doölo
k rovnomÏrnÈmu a mÈnÏ v˝raznÈmu p¯esunu Ë·sti procen-
tickÈho zastoupenÌ strom˘ z niûöÌch t¯Ìd defoliace do vyö-
öÌch t¯Ìd. CelkovÈ mÌrnÈ zv˝öenÌ defoliace mohlo b˝t ovliv-
nÏno tepl˝m pr˘bÏhem vegetaËnÌho obdobÌ s nedostatkem
sr·ûek.

BÏhem letnÌho obdobÌ Ëerven - srpen byly lesnÌ porosty
v nÏkter˝ch lesnÌch oblastech, p¯edevöÌm v z·padnÌch
»ech·ch a na severnÌ MoravÏ, mechanicky poniËeny
bo¯iv˝m vÏtrem charakteru downburstu, v˝jimeËnÏ i torn·-
da. V pr˘bÏhu vegetaËnÌho obdobÌ byly v nÏkter˝ch lesnÌch
oblastech (p¯edevöÌm na severnÌ MoravÏ) zaznamen·ny p¯Ì-
pady v˝znamnÏjöÌho v˝skytu podkornÌho hmyzu na smr-
kov˝ch porostech.

PokraËujÌcÌ sniûov·nÌ emisÌ hlavnÌch zneËiöùujÌcÌch
l·tek (tuhÈ l·tky, SO2, CO, VOC) bylo v roce 2003 ve
srovn·nÌ s minul˝mi roky jiû mÈnÏ v˝raznÈ. U emise oxid̆
dusÌku (NOx) doölo v poslednÌch letech k mÌrnÈmu vze-
stupu. Na 67 % ˙zemÌ, vymezenÈm pro ochranu vegetace
(z·k. 86/2002 Sb.), doölo v roce 2002 k p¯ekroËenÌ limit˘
pro index AOT40 ozonu. Jednalo se p¯edevöÌm o ˙zemÌ
s vyööÌ nadmo¯skou v˝ökou.

broad-leaved in Moravia-Silesia where the representation
of defoliation classes 2 ñ 4 has decreased to 13.8 %. In con-
trary, the highest was the defoliation in Hradec Kr·lovÈ
region, where representation of class 2 ñ 4 was 66.7 % in
2003, and then in Southern Moravia region of 45.2 %.

With the younger stands (up to 59 years) the defolia-
tion values are lower in general, more significant is the dif-
ference in conifers. 

For the main tree species, spruce, in both categories
(stands to 59 years, and 60 years and older) no significant
changes recorded, compared to previous year. For pine
defoliation was slightly higher, both in young and older
stands. Most significant changes observed with larch, in the
stands of 60 years and older, where the representation of
class 1 decreased significantly, from 67.8 % to 51.7 %, in
the class 2 an increase from 28.9 % to 46.3 % was recor-
ded. Same significant increase of defoliation was recorded
for fir, in both categories. Same increase of defoliation was
observed also with fir, of both age categories, where part of
the stands changed from class 0 to class 1 (55 % of
the younger stands), and from class 1 to class 2 (10.7 % of
the older stands). Relative the highest was the defolia-
tion increase of older conifer stands in forest regions of
southern and eastern Bohemia. All broadleaves have
moved from lower defoliation classes towards the higher
ones, in proportional, less significant extent. Total mode-
rate defoliation increase could be affected by warm
weather course during the vegetation season and lack of
precipitation.

During the summer period, June to August, the forest
stands in some regions, mainly in Western Bohemia and
Northern Moravia, were damaged mechanically by down-
burst or strong wind of tornado character. During the ve-
getation period in some forest regions (mainly in Northern
Moravia) also more significant damage by bark beetles and
other insect pests in the spruce stands was recorded.

Ongoing lowering of emissions of the main pollutants
(solid matters, SO2, CO, VOC), compared to previous pe-
riod, was less significant in 2003. Nitrogen emission (NOx)
was slightly increased during the recent years. At 67 % of
the area of vegetation protection (by the law No. 86/2002),
the limits of  AOT40 ozone index were exceeded in 2002. It
was mainly in regions of higher altitude.

4 IC
P

 Fo
rests ñ Level I
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Obr. 4.1 Defoliace z·kladnÌch druh˘ d¯evin v roce 2003
Defoliation of the main tree species in 2003

Obr. 4.2 V˝voj defoliace listn·Ë˘ a jehliËnan˘ v letech 1986 aû 2003
Development of broadleaves and coniferous defoliation in 1986 - 2003
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Obr. 4.3 MonitorovacÌ plochy I. ˙rovnÏ na mapÏ lesnatosti podle satelitnÌho snÌmku
Level I monitoring plots in the map of forestation, by satellite snap
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Obr. 4.4 Smrkov˝ porost
Spruce stand
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5. ICP FORESTS ñ ⁄ROVE“ II

5.1 IntenzivnÌ monitoring lesnÌch ekosys-
tÈm˘ ICP Forests

PrvnÌ roky ¯eöenÌ programu ICP Forests uk·zaly, ûe
pouhÈ hodnocenÌ zdravotnÌho stavu d¯evin na z·kladÏ defo-
liace nem˘ûe vÈst k pozn·nÌ proces˘ vedoucÌch k poöko-
zov·nÌ lesnÌch ekosystÈm˘. Proto byl v roce 1994 do ¯eöenÌ
zaËlenÏn celoevropsk˝ program intenzivnÌho a trvalÈho
monitoringu lesnÌch ekosystÈm˘ (PanEuropean Programme
for Intensive Monitoring of Forest Ecosystems), kter˝ je
obecnÏ naz˝v·n II. ˙rovnÌ programu ICP Forests. 

HlavnÌm cÌlem intenzivnÌho monitoringu je poskytnout
öirok˝ pohled na vliv zneËiötÏnÌ ovzduöÌ a dalöÌch
stresov˝ch faktor˘ na lesnÌ ekosystÈmy v r·mci Evropy.
Program je strukturov·n tak, aby postihnul hlavnÌ procesy
v lesnÌch ekosystÈmech, kterÈ jsou relevantnÌ pro v˝voj
zdravotnÌho stavu d¯evin.

Vytv·¯enÈ datab·ze a modely slouûÌ k vyhodnocov·nÌ
strategiÌ kontroly zneËiöùov·nÌ ovzduöÌ, kterÈ jsou pouûÌv·ny
v r·mci ⁄mluvy o d·lkovÈm p¯enosu l·tek zneËiöùujÌcÌch
ovzduöÌ p¯es hranice st·t˘ (CLRTAP) OSN/EHK a EK.
Z hlediska zneËiötÏnÌ ovzduöÌ jsou hodnoceny:

5. ICP FORESTS ñ LEVEL II

5.1 Intensive monitoring of the forest
ecosystems of ICP Forests

The first years of the ICP Forests Programme have
shown, that evaluation of the stand condition only on the
base of crown condition assessment cannot explain the
processes causing the damage of the forest stands. That is
why, in 1994, the Pan-European Programme for Intensive
Monitoring of Forest Ecosystems was initiated, generally
called Level II of ICP Forests. 

The main target of intensive monitoring is to give an
explanation of the impact of air pollution and other stress
factors on the forest ecosystem in Europe. The structure of
the programme tries to comprehend the main processes in
the forest ecosystems, relevant for the development of the
health state of tree species. 

The databases and models created are used to evaluate
the strategies of the control of air pollution, used in fra-
me of the convention of CLRTAP UNO/EEC and EC.
Following aspects of air pollution are evaluated:

Obr. 5.1.1 Parametry lesnÌch ekosystÈm˘ sledovanÈ v r·mci programu intenzivnÌho monitoringu
Parameters of the forest ecosystems assessed within the intensive monitoring programme
Pramen / Source FIMCI 2002
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• Odezvy lesnÌch ekosystÈm˘ na zmÏny ve zneËiöùov·nÌ
ovzduöÌ odvozov·nÌm trend˘ v p˘sobenÌ stresov˝ch fak-
tor˘ a stavu ekosystÈm˘

• Chov·nÌ atmosfÈrick˝ch ökodlivin v ekosystÈmu z hle-
diska jejich akumulace, uvolÚov·nÌ a vym˝v·nÌ

• KritickÈ z·tÏûe a kritickÈ hladiny atmosfÈrick˝ch
ökodlivin (SO2, NOx, NH3, tÏûk˝ch kov˘) z hlediska
ekosystÈmov˝ch efekt˘ p¯i souËasnÈ ˙rovni z·tÏûe

• Vliv p¯edpokl·dan˝ch scÈn·¯˘ v˝voje zneËiötÏnÌ ovzduöÌ
na stav a chemickou rovnov·hu ekosystÈm˘
V poslednÌch letech se program intenzivnÌho moni-

toringu zamÏ¯uje takÈ na problÈmy zmÏn diverzity a glob·l-
nÌ zmÏny klimatu a p¯ispÌv· k definov·nÌ a monitoringu
kritÈriÌ a indik·tor˘ trvale udrûitelnÈho lesnÌho hospod·¯-
stvÌ. Z tohoto pohledu jsou sledov·ny dalöÌ cÌle:
• HodnocenÌ zadrûov·nÌ uhlÌku v evropsk˝ch lesÌch jako

prost¯edek pro zp¯esnÏnÌ glob·lnÌ bilance uhlÌku a
urËenÌ vlivu glob·lnÌch zmÏn klimatu, vyvolan˝ch
zv˝öenÌm koncentracÌ sklenÌkov˝ch plyn˘, na lesnÌ
ekosystÈmy

• DalöÌ v˝voj a monitoring indik·tor˘ spojen˝ch s plnÏ-
nÌm r˘zn˝ch funkcÌ lesnÌch ekosystÈm˘ a hodnocenÌ
trvalÈ udrûitelnosti zdravotnÌho stavu ekosystÈm˘,
produkce lesa, druhovÈho sloûenÌ p¯ÌzemnÌ vegetace
a ochrann˝ch funkcÌ les˘
IntenzivnÌ monitoring lesnÌch ekosystÈm˘ se opÌr· o sÌù

ploch odvozen˝ch z ˙rovnÏ I, na kter˝ch je podrobnÏ sle-
dov·na ¯ada faktor˘ charakterizujÌcÌch stav ekosystÈmu a
p¯ÌrodnÌch podmÌnek. Z·kladnÌmi parametry jsou podrobn·
sledov·nÌ stavu koruny strom˘, p¯Ìr˘stu, chemickÈho
sloûenÌ asimilaËnÌch org·n˘ a p˘dy. K tomu p¯istupujÌ dalöÌ
sledov·nÌ, kter· jsou pro jednotlivÈ st·ty z·vazn· pouze na
urËitÈm poËtu ploch. PovinnÈ a doporuËenÈ parametry hod-
nocenÌ ve srovn·nÌ s I. ˙rovnÌ jsou uvedeny v n·sledujÌcÌ
tabulce.

• The response of the forest ecosystems to the changes in
air pollution, based on the trends in the influence of
stressing factors and the state of ecosystems

• The reaction of atmospheric pollutants in the ecosys-
tems ñ accumulation, release, and leaching

• Critical load and critical levels of atmospheric pollu-
tants (SO2, NOx, NH3, heavy metals), with respect to the
effect on the ecosystems under current load

• The impact of supposed scenario of air pollution develop-
ment on the state and chemical balance of the ecosystems
In recent years the programme of intensive monitoring is

concentrated also on changes in biodiversity and global cli-
mate changes, and it contributes to the definition and moni-
toring of the criteria and indicators of sustainable forest
management. From this viewpoit other goals are followed:
• Evaluation of the carbon sequestration in European

forests, as a mean of precision of the global carbon ba-
lance, and explaining of the impact of global climate
changes, caused by an increased concentration of the
greenhouse gases on forest ecosystems

• Further development and monitoring of the indicators,
connected to different functions of the forest ecosystems,
and evaluation of sustainable maintenance of the
ecosystem health state, forest production, species vari-
ability of the ground vegetation, and protective forest
functions
Intensive monitoring of the forest ecosystems is based on

the network of Level I plots, where many factors, character-
ising the state of the ecosystem, and the natural conditions,
are studied in detail. Crown condition assessment, growth,
chemical composition of the assimilation organs and soils
are the basic parameters. Other types of investigation are
obligatory for individual states only at certain number of the
plots. The obligatory and voluntary parameters, compared
to the Level I plots, are presented in the table. 

  
I. úrove  ICP Forests

level I 
II. úrove  ICP Forests 

level II 

Hodnocení stavu korun / 
Crown condition  

každoro n  / 
every year 

každoro n  / 
every year 

všechny plochy / 
all plots 

Chemické analýzy listových orgán  / 
Leaf analyses 

1995 jednou za 2 roky / 
once in 2 years 

všechny plochy / 
all plots 

Chemické analýzy humusu a minerální p dy / 
Soil analyses 

1995 jednou za 10 let / 
once in 10 years 

všechny plochy / 
all plots 

Hodnocení p ír stu / 
Growth 

- jednou za 5 let / 
once in 5 years 

všechny plochy / 
all plots 

Sledování depozic / 
Deposition 

- pr b žn  / 
continuously 

vybrané plochy / 
selected plots 

Sledování chemismu p dního roztoku / 
Soil solution 

- pr b žn  / 
continuously 

vybrané plochy / 
selected plots 

Meteorologická m ení / 
Meteo 

- pr b žn  / 
continuously 

vybrané plochy / 
selected plots 

Hodnocení p ízemní vegetace / 
Ground vegetation 

- jednou za 5 let / 
once in 5 years 

vybrané plochy / 
selected plots 

Hodnocení kvality ovzduší / 
Air quality 

- pr b žn  / 
continuously 

vybrané plochy / 
selected plots 

Fenologická pozorování (doporu ený parametr) /
Ambient phenology 

- pr b žn  / 
continuously 

vybrané plochy / 
selected plots 

Dálkový pr zkum (doporu ený parametr) / 
Remote sensing 

- jednorázov  / 
single 

vybrané plochy / 
selected plots 

Tab. 5.1.1 PovinnÈ a doporuËenÈ parametry intenzivnÌho monitoringu lesnÌch ekosystÈm˘ (II. ˙roveÚ pro-
gramu ICP Forests)
Obligatory and voluntary parameters of intensive monitoring of the forest ecosystem, ICP
Forests

5.˙roveÚ II
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V roce 2003 probÌhalo hodnocenÌ na 866 ploch·ch
intenzivnÌho monitoringu, z toho bylo 510 ploch ve st·tech
EU a 356 v dalöÌch evropsk˝ch zemÌch.

V »eskÈ republice byla na ploch·ch intenzivnÌho moni-
toringu prov·dÏna n·sledujÌcÌ öet¯enÌ:

Meteorologick· mÏ¯enÌ

V˝voj meteorologick˝ch parametr˘ v pr˘bÏhu roku byl
sledov·n na 8 ploch·ch ˙rovnÏ II ñ MÌseËky, éelivka,
B¯ezka, VöeteË, L·senice, Luisino ˙dolÌ, Medlovice a Lazy.
V˝sledky jsou zpracov·ny v grafech a tabulk·ch.

HodnocenÌ viditelnÈho poökozenÌ ozonem

Vizu·lnÌ öet¯enÌ vlivu ozonu na vegetaci bylo provede-
no na vöech Ëtrn·cti ploch·ch ˙rovnÏ II bÏhem z·¯Ì 2001.
Na Ëty¯ech ploch·ch (äv˝c·rna, »erÚava, MÌseËky a Lazy)
bylo provedeno opakovanÈ hodnocenÌ v roce 2002, p¯iËemû
na ploöe MÌseËky byla v tomto roce provedena dvÏ hodno-
cenÌ ñ prvnÌ v ËasnÏ letnÌm aspektu v Ëervenci a druhÈ
v podzimnÌm aspektu zaË·tkem ¯Ìjna. V z·¯Ì 2003 bylo
provedeno dalöÌ hodnocenÌ na öesti ploch·ch (äv˝c·rna,
»erÚava, MÌseËky, Lazy, éelivka a B˝öù). Sledov·ny byly
jak d¯eviny, tak i byliny. Vliv ozonu na listech se projevuje
nejËastÏji ve formÏ teËkov·nÌ nebo hnÏdnutÌ, u nÏkter˝ch
druh˘ doch·zÌ k Ëerven·nÌ. OkolÌ ûilek z˘st·v· p¯itom beze
zmÏn. D˘leûit˝m znakem je skuteËnost, ûe staröÌ listy jsou
vÌce poökozenÈ neû mladöÌ. VÏtöinou, alespoÚ p¯i slaböÌm

In 2003, in total 866 plots of intensive monitoring were
assessed, 510 in the EU member states, 356 in other
European countries.

In the Czech Republic following parameters were
assessed:

Meteorological measuring

Development of meteorological parameters during the
year has been studied at 8 level II plots ñ MÌseËky, éelivka,
B¯ezka, VöeteË, L·senice, Luisino ˙dolÌ, Medlovice and
Lazy. The results are shown in the graphs and tables.

Visual assessment of ozone injury

Visual assessment of ozone injury to vegetation was
done in all 14 level II plots, during September 2001. In four
of the plots (äv˝c·rna, »erÚava, MÌseËky and Lazy) repea-
ted assessment was done in 2002, in MiseËky, in that year,
two assessments were done ñ first in early summer aspect,
in July, second in autumn aspect, beginning of October.
Both wood species and herbs were observed. The impact of
ozone on the leaves comes out mostly as dots or brownish
spots, in some species reddening can be observed. Around
veins mostly no changes observed. The fact that the older
leaves are more damaged than the younger ones is of
importance. The bottom part of the leaf, as usual ñ at least
when damage is only slight ñ is not affected (in contrary to
damage caused by fungi). More heavy damage develops as

Obr. 5.1.2 P¯ehled öet¯en˝ch parametr˘ na ploch·ch intenzivnÌho monitoringu
Parameters assessed at the intensive monitoring plots
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povinnÈ parametry / obligatory
depozice / deposition
p˘dnÌ roztok / soil solution
zneËiötÏnÌ ovzduöÌ / air pollution
meteorologie / meteo
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stupni poökozenÌ neb˝v· postiûena spodnÌ strana list˘ (na
rozdÌl od onemocnÏnÌ houbovÈho p˘vodu). P¯i silnÏjöÌm
poökozenÌ doch·zÌ k ploönÈmu nekrotickÈmu Ëern·nÌ list˘.
P¯i vlastnÌm öet¯enÌ bylo provedeno vytypov·nÌ jedinc˘
resp. druh˘, kterÈ vykazujÌ symptomy poökozenÌ ozonem.
PotÈ byla provedena vizu·lnÌ kvantifikace poökozenÌ a roz-
dÏlenÌ druh˘ podle stupnÏ poökozenÌ.

ListovÈ anal˝zy

V roce 2003 byly provedeny anal˝zy listov˝ch org·n̆
na vöech ploch·ch ˙rovnÏ II. Byly stanoveny obsahy
hlavnÌch ûivin a vyhodnocena z·soba ûivin.

Depozice

Depozice se sledujÌ na osmi ploch·ch II. ˙rovnÏ progra-
mu ICP Forests ñ B¯ezka, Medlovice, Lazy, Luisino ˙dolÌ,
MÌseËky, VojÌ¯ov, VöeteË, éelivka. Na ploöe VojÌ¯ov bylo
mÏ¯enÌ standardnÌ metodikou zah·jeno v Ëervenci 2003
v porostu smrku a na volnÈ ploöe, na VöetËi v z·¯Ì roku
2003 v porostu buku a na volnÈ ploöe. MÏ¯enÌ nav·zalo na
p¯edchozÌ sledov·nÌ prov·dÏnÈ od roku 1991 v r·mci jin˝ch
projekt˘. Na ploöe Luisino ˙dolÌ bylo sledov·nÌ depozi-
ce zah·jeno na novÏ zaloûenÈ ploöe v z·¯Ì 2003
v dospÏlÈm porostu smrku. Na vöech ploch·ch jsou postup-
nÏ doplÚov·ny odbÏry p˘dnÌ vody gravitaËnÌmi lyzimetry ve
dvou hloubk·ch ñ pod humusov˝m horizontem a v hloub-
ce 30 cm.

Vzorky se standardnÏ odebÌrajÌ t¯ikr·t mÏsÌËnÏ zhruba
v desetidennÌm intervalu, pouze na ploöe MÌseËky je z tech-
nick˝ch d˘vod˘ interval Ëtrn·ctidennÌ. OdebranÈ vzorky se
uchov·vajÌ v mrazniËce a k chemick˝m anal˝z·m se do la-
borato¯e p¯ed·vajÌ mÏsÌËnÌ smÏsnÈ vzorky. Anal˝zy prov·dÌ
analytick· laborato¯ V⁄LHM a ve vzorcÌch se stanovÌ pH,
vodivost, KNK, anionty NO3

-, SO4
2-, Cl-, F-, kationty

a kovy NH4
+, Al, Ca, Cu, Fe, K, Mg, Mn, Na, P, Zn.

K ovÏ¯enÌ spolehlivosti anal˝z a zÌskan˝ch v˝sledk˘
(QA/QC) slouûÌ srovn·nÌ vypoËtenÈ a namÏ¯enÈ vodivosti
a bilance iont˘ (pomÏr kationt˘ a aniont˘).

Rok 2003 byl sr·ûkovÏ podpr˘mÏrn ,̋ proto se mÌsty
vyskytly zv˝öenÈ koncentrace nÏkter˝ch l·tek ve sr·ûkovÈ
vodÏ p¯i nÌzk˝ch sr·ûkov˝ch ˙hrnech, kdy je vyööÌ podÌl
suchÈ depozice. Celkov· depozice se vöak i nad·le mÌrnÏ
sniûuje (H+, SO4

2-) nebo setrv·v· v rozmezÌ obvykl˝ch
hodnot s mÌrn˝m meziroËnÌm kolÌs·nÌm. Na nÏkter˝ch
ploch·ch byl zaznamen·n mÌrn˝ n·r˘st depozice nÏkter˝ch
prvk˘ pr·vÏ v souvislosti se zv˝öen˝mi koncentracemi tÏch-
to prvk˘ ve sr·ûkovÈ vodÏ. Celkov· depozice prvk˘ je pro
jednotlivÈ plochy uvedena v tabulk·ch a pro sÌru a dusÌk
takÈ v grafech.

vast necrotic black spots on leaves. During the assessment
the individuals, or species respective, were selected, show-
ing the symptoms of ozone injury. Then the visual quantifi-
cation was done and the species divided in groups accord-
ing to level of damage.

Leaf analyses

In 2003 analyses of assimilation organs were done in
all the level II plots. The content of main nutrients was sta-
ted and nutrient supply evaluated.

Deposition

Deposition is measured at 8 plots of intensive monitor-
ing (former ICP Forests, Level II plots) ñ B¯ezka,
Medlovice, Lazy, Luisino ˙dolÌ, MÌseËky, VojÌ¯ov, VöeteË,
éelivka. In the plot of Voji¯ov measuring was started by
standard method, in the spruce stand and open area (bulk),
in 2003. In the plot of VöeteË it was started in the beech
stand and in open area, in September 2003. Measuring
binds on previous investigation, initiated in 1991, in frame
of other projects. In the plot of Luisino ˙doli deposition
measuring was initiated within the newly installed plot, in
the mature spruce stand, in 2003. Within all the plots meas-
uring is gradually completed by taking of the soil water
samples by lysimeters, in two depths ñ under the humus
layer, and in 30 cm depth.

Samples are taken in about ten-day interval, only in
MÌseËky the interval is 14 days, for technical reasons.
Samples taken are kept in a freezer, mixed samples are
delivered to laboratory for chemical analyses monthly.
Analyses are done in the analytic laboratory of FGMRI, in
the samples pH is stated, conductivity, KNK, anions NO3

-,
SO4

2-, Cl-, F-, cations, and metals NH4
+, Al, Ca, Cu, Fe, K,

Mg, Mn, Na, P, Zn. To verify reliability of analyses and data
obtained (QA/QC), leveling of the calculated and measured
conductivity and ion balance (proportion of cations and
anions) is used.

The 2003 was under average in precipitation, that is
why in some areas higher concentrations of some elements
in precipitation water were measured, under low precipita-
tion amounts, when dry deposition is higher. However, total
deposition is decreasing gradually (H+, SO4

2-), or the va-
lues are stabile, of low inter-year oscillation. In some of the
plots, slight increase of deposition of some elements was
recorded, connected to higher concentration of these ele-
ments in precipitation water. Total deposition of elements at
individual plots is presented in the tables, for nitrogen and
sulphur also in the graphs.

5.˙roveÚ II
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Stav koruny

Stav koruny byl hodnocen v roce 2003 na vöech 15 plo-
ch·ch ˙rovnÏ II. VyhodnocenÌ hlavnÌch parametr˘ je shrnu-
to v grafech pro jednotlivÈ plochy, v˝voj parametr˘ je
komentov·n.

Crown condition

In 2003 crown conditions were assessed at all 15 level
II plots. Evaluation of the main parameters is shown in the
graphs, development of the parameters assessed is com-
mented in detail for individual plots.
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Obr. 5.1.3 Sledov·nÌ depozic
Deposition measurement

Obr. 5.1.4 OpadomÏry
Litter fall collectors
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5.˙roveÚ II ñ B
 151

5.2.1

B 151 ñ MÌseËky
International code: 2015

LesnÌ oblast : 22. Krkonoöe

P¯ÌrodnÌ rezervace ÑBaûinkyì

Krkonoösk˝ n·rodnÌ park

Základní charakteristiky plochy  / Plot characteristics 

Rozm r plochy v m / Plot area  50 x 50 m 
Datum založení plochy  / Plot established  18. 7. 1997 
Expozice  / Orientation  V / E 
Po et strom   / Number of trees  56 (platnost k 08. 2002) 
Nadmo ská výška / Altitude  940 m 
Porost / Forest stand  311A17 (LHP 1991) 
Rok založení hlavního porostu / 
Dominant storey established   

1787 

P vod porostu / History of forest stand  p irozené zmlazení / natural regeneration 
Hlavní d evina plochy / The main species    buk  / Fagus sylvatica 

Dopl ková d evina  / Other species  smrk ztepilý / Picea abies 
Zmlazování /Regeneration  velmi dobré / very good 
P dní typ / FAO Soil unit  Podzol modální / Haplic Podzols 
Humusový typ / Humus type m lový mor / mor 
Geologické podloží / Parent material biotitický svor / biotitic slate 
Lesní typ / Forest type 6F1- svahová smrková bu ina kapradinová 

s p echodem k typ m 6S2 (sv ží ada), 6K3 (kyselá 
ada) a 6A2 (klenová smrková bu ina) / slope spruce-

beech forest with ferns 
Celková pokryvnost p ízemní vegetace / 
Total cover of ground vegetation 

60 % 

Fytocenologická charakteristika / 
Phytocenological characteristics 
 

Horská acidofilní smrková bu ina asociace 
Calamagrostio villosae-Fagetum s p imíšenou jedlí a 
klenem.  Zachovaný zbytek p irozeného 
nestejnov kého lesa.  Dobré zásobení vodou a 
živinami. Velmi dobrá p irozená obnova všech d evin, 
zvlášt  buku, který p evládá v siln  vyvinutém ke ovém 
pat e. Pom rn  bohaté bylinné patro s typickými druhy 
horských bu in a smr in. Dominanta Vaccinium 
myrtillus, výskyt chrán ných druh   Blechnum spicant a 
Gentiana asclepiadea. /  
Acidophilous mountain spruce-beech forest, ass. 
Calamagrostio villosae-Fagetum with an admixture of fir 
and sycamore maple. Well preserved part of  forest of 
uneven age. Good water and nutrition supply. Very 
good natural regeneration of all tree species, mainly of 
beech, prevailing in the shrub layer. Relative rich herb 
layer with typical species of the mountain beech and 
spruce forests. Dominated by Vaccinium myrtillus, 
occurrence of  protected species Blechnum spicant and 
Gentiana asclepiadea. 
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Meteorologick· mÏ¯enÌ

Stanice mÏ¯Ì od kvÏtna 2002.

HodnocenÌ viditelnÈho poökozenÌ ozonem

Vliv ozonu na vegetaci se z¯etelnÏ projevil zejmÈna na
celÈ ¯adÏ bylin, vÏtöinou vöak jen stupnÏm poökozenÌ 1.
V˝raznÏjöÌ poökozenÌ bylo zaznamen·no u Alchemilla sp.,
Heracleum sphondylium, Chaerophyllum aromaticum,
Pimpinella major, Vaccinium myrtillus. U nÏkter˝ch druh˘
bylo v t¯ÌletÈ ¯adÏ pozorov·no poökozenÌ poprvÈ. Z d¯evin
bylo mÌrnÈ poökozenÌ zaznamen·no u buku (hnÏdnutÌ list˘)

Meteorological measuring

Station is measuring since May 2002.

Assessment of visible ozone injury

Ozone impact on vegetation was observed at many herb
species, mainly of level 1 only. More significant damage
was observed with Alchemilla sp., Heracleum sphondylium,
Chaerophyllum aromaticum, Pimpinella major, Vaccinium
myrtillus. With some species the damage was observed for
the first time, during the three-year period of investigation.
Of the tree species beech was slightly damaged (browning

Tab. 5.2.1.1 Pr˘mÏrnÈ mÏsÌËnÌ charakteristiky
Mean monthly values

T pr˘mÏrn· mÏsÌËnÌ teplota vzduchu / mean monthly air temperature
Tmax mÏsÌËnÌ pr˘mÏr maxim·lnÌch dennÌch teplot vzduchu / monthly mean of maximum daily air temperatures
Tmin mÏsÌËnÌ pr˘mÏr minim·lnÌch teplot vzduchu / monthly mean of minimum daily air temperatures
T+ nejvyööÌ namÏ¯en· teplota vzduchu v mÏsÌci / the highest temperature in given month
T- nejniûöÌ namÏ¯en· teplota vzduchu v mÏsÌci / the lowest temperature in given month
P mÏsÌËnÌ ˙hrn sr·ûek / total monthly precipitation

  I II III IV V VI VII VIII IX X XI XII pr˘m IV ñ X 

T ñ 5,3 ñ 5,9 0,0 2,6 10,4 14,4 13,8 15,2 9,6 0,8 2,1 ñ 3,1 4,5 11,0 
Tmax ñ 1,7 0,5 4,2 7,2 15,8 19,9 18,3 21,2 15,0 4,1 5,6 0,9 9,3 16,3 
Tmin ñ 8,5 ñ 9,6 ñ 4,0 ñ 1,5 5,9 9,2 9,7 10,3 5,4 ñ 2,1 ñ 0,2 ñ 5,9 0,7 6,5 
        
T+ 4,3 10,9 10,6 19,6 25,1 26,0 28,6 29,1 24,0 14,4 13,2 8,3   
Tñ ñ 17,0 ñ 16,8 ñ 11,2 ñ 9,7 0,3 5,7 6,8 5,6 1,2 ñ 9,6 ñ 5,5 ñ 15,3 Suma IV ñ IX 

P     56,0 92,0 69,6 165,6 64,8 82,8     530,8 
 

Obr. 5.2.1.1 V˝voj teplot v roce 2003
Development of temperatures in 2003
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Tab. 5.2.1.2

StupeÚ poökozenÌ MÌseËky 
9. 9. 2003 

SymptomatickÈ druhy:   
Acer pseudoplatanus  1   
Aegopodium podagraria 0 ñ 1 
Alchemilla sp. 2 
Artemisia vulgaris 0 ñ 1 
Cirsium arvense 0 ñ 1 
Cirsium heterophyllum 1 
Cirsium oleraceum 1 
Cirsium palustre 1 
Cirsium rivulare 1 
Epilobium angustifolium 1 
Fagus sylvatica 1 
Fraxinus excelsior 0 ñ 1 
Galeopsis bifida 1 
Gentiana asclepiadea 0 ñ 1 
Geranium sylvaticum 1 -2 
Heracleum sphondylium 2 
Hypericum maculatum 0 ñ 1 
Chaerophyllum hirsutum 1 
Charerophyllum aromaticum 2 
Luzula sylvatica 1 
Lysimachia nemorum 1 
Petasites albus 0 ñ 1 
Picea abies 0 ñ 1 
Pimpinella major 2 
Plantago major 1 
Polygonum bistorta 1 
Prenanthes purpurea 1 
Prunella vulgaris 1 
Ranunculus repens 1 
Rubus idaeus 1 
Rumex acetosa 1 
Rumex obtusifolius 1 
Salix aurita 0 ñ 1 
Salix capraea 0 ñ 1 
Salix cinerea  0 ñ 1 
Sambucus racemosa 1 
Scrophularia nodosa 0 ñ 1 
Senecio hercynicus 1 
Sorbus aucuparia 1 
Taraxacum officinale 0  ñ 1 
Urtica dioica 1 
Vaccinium myrtillus 2 
Veronica officinalis 1 
NesymptomatickÈ druhy:   
Alnus incana    
Betula pendula    
Galeobdolon luteum   
Homogyne alpina   
Oxalis acetosella    
Prunus cerasus   
Rumex alpinus   

Obr. 5.2.1.2 Bronzov·nÌ a ûloutnutÌ listu kontry-
hele Alchemilla sp. vlivem p¯Ìzem-
nÌho ozonu
Browning and yellowing of the
leaves due to ozone impact

Obr. 5.2.1.3 Bronzov·nÌ list˘ javoru klenu Acer
pseudoplatanus vlivem p¯ÌzemnÌho
ozonu
Browning and yellowing of the lea-
ves due to ozone impact
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a je¯·bu (Sorbus aucuparia), v nepatrnÈ mÌ¯e i u vrb (Salix
aurita, S. cinerea a S. capraea) a u smrku (chlorotickÈ
skvrnky s neostr˝m okrajem). BarevnÈ zmÏny (hnÏdnutÌ
a Ëerven·nÌ) nÏkter˝ch dalöÌch druh˘ byly patrnÏ  zp˘sobeny
poËÌnajÌcÌm podzimnÌm fyziologick˝m hnÏdnutÌm.

ListovÈ anal˝zy

V roce 2003 byl na monitoraËnÌ ploöe MÌseËky,
umÌstÏnÈ v KrkonoöÌch, proveden jiû Ëtvrt˝ odbÏr asimi-
laËnÌch org·n˘ pro stanovenÌ stavu v˝ûivy. V bukov˝ch lis-
tech byl v roce 2003 zjiötÏn dostateËn˝ obsah dusÌku,
pr˘mÏrn˝ obsah byl 22 349 mg.kg-1. Oproti odbÏru v roce
2001 doölo k mÌrnÈmu nav˝öenÌ obsahu dusÌku v listech,
p¯esto lze ¯Ìci, ûe bÏhem celÈho sledovanÈho obdobÌ 1997 ñ
2003 se projevuje jeho mÌrnÏ klesajÌcÌ trend.

Pr˘mÏrn˝ obsah fosforu v roce 2003 takÈ mÌrnÏ poklesl
na 1 156 mg.kg-1, jde o pokles o vÌce neû 200 mg.kg-1

ve srovn·nÌ s p¯edch·zejÌcÌmi odbÏry. Obsah fosforu leûÌ
v dolnÌ oblasti optim·lnÌho rozsahu v˝ûivy.

Pr˘mÏrn˝ obsah draslÌku v listech m· mÌrnÏ stoupajÌcÌ
trend bÏhem celÈho sledovanÈho obdobÌ. V roce 2003 obsah
draslÌku dos·hl hodnoty 8 948 mg.kg-1 a ta leûÌ v hornÌ
oblasti optima v˝ûivy.

V roce 2003 byl pr˘mÏrn˝ obsah v·pnÌku v bukov˝ch
listech 6 259 mg.kg-1. Ve srovn·nÌ s minul˝m odbÏrem do-
ölo k mÌrnÈmu poklesu, o 658 mg.kg-1). Je moûnÈ konstato-
vat, ûe stanovan˝ obsah v·pnÌku leûÌ uprost¯ed optim·lnÌho
rozmezÌ stavu v˝ûivy tÌmto prvkem.

ZajÌmavÈ v˝kyvy byly zjiötÏny u pr˘mÏrn˝ch obsah˘
ho¯ËÌku. V roce 1997 a 2001 byly obsahy ho¯ËÌku v listech
tÏsnÏ nad hranicÌ nedostatku (1 000 mg.kg-1), v odbÏrov˝ch
letech 1999 a 2003 pak leûely oblasti v˝raznÈ deficience.

of the leaves), and Sorbus aucuparia, in a small extent also
at Salix aurita, S. cinerea and S. capraea, and spruce
(chlorotic spots with no sharp edge). Colour changes
(browning, reddening) of some other species were, most
probably, caused by early autumn physiological browning. 

Leaf analyses

In 2003, in the plot MÌseËky, situated in Giant Mts.,
samples of assimilation organs were taken for the fourth
time, to state the nutrient status. In 2003, in the beech
leaves sufficient nitrogen content was found, the average
content was 22,349 mg.kg-1. Compared to 2001, slight in-
crease of nitrogen content in leaves was observed, howe-
ver, during the whole period of investigation, 1997 ñ 2003,
slightly decreasing trend of nitrogen content can be stated.

In 2003 the average content of phosphorus was also
slightly decreased, to 1,156 mg.kg-1, it is a decrease in more
than 200 mg.kg-1, compared to previous sample taking pe-
riods. The content of phosphorus is in the lower part of
optimum nutrition level.

Average content of potassium in leaves is of slightly
increasing trend during the period of investigation. In 2003
potassium content has reached the value of 8,948 mg.kg-1,
it means upper level of nutrition optimum.

In 2003 the average calcium content in the beech leaves
was 6,259 mg.kg-1. Compared to previous sample taking,
slight decrease can be observed (in 658 mg.kg-1). It can be
stated, that the content of calcium stated is in the middle of
optimum for this element.

In magnesium content interesting oscillation can be
observed. In 1997 and 2001 magnesium contents in leaves
were just over the insufficiency threshold (1,000 mg.kg-1),
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Obr. 5.2.1.4 Pr˘mÏrnÈ obsahy ûivin v bukov˝ch listech na ploöe MÌseËky
Average nutrient content in the beech leaves in the plot MÌseËky
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V roce 2003 byl stanoven velmi nÌzk˝ pr˘mÏrn˝ obsah
ho¯ËÌku 571 mg.kg-1. Na ploöe p¯etrv·v· problÈm s ne-
dostatkem ho¯ËÌku.  

Pr̆ mÏrn˝ obsah sÌry zjiötÏn˝ v roce 2003 (1 589 mg.kg-1)
je srovnateln˝ s poslednÌmi dvÏma odbÏry a v˝raznÏ niûöÌ
neû v roce 1997 (1 869 mg.kg-1). Z hlediska vlivu imisÌ sÌry
m˘ûeme plochu hodnotit jako slabÏ zatÌûenou.

NedostateËnÈ obsahy ho¯ËÌku v listech se odr·ûÌ v na-
ruöenÌ rovnov·hy v˝ûivy strom˘, zvl·ötÏ ve vztahu k dusÌku.
PomÏry obsah˘ dusÌku a ostatnÌch ûivin jsou uvedeny v ta-
bulce. 

Z tabulky je z¯ejmÈ, ûe v roce 1999 a v roce 2003 doölo
k v˝raznÈmu naruöenÌ vztahu mezi obsahy dusÌku a ho¯ËÌku
v listech buku. PomÏry mezi obsahy dusÌku a v·pnÌku jsou
bezproblÈmovÈ. Do norm·lu se vr·til pomÏr mezi obsahy
dusÌku a draslÌku.  

V˝raznÈ problÈmy s vyv·ûenosti v˝ûivy bukovÈho po-
rostu se dlouhodobÏ projevujÌ v pomÏru obsah˘ dusÌku
a fosforu, kdy doch·zÌ vzhledem k poklesu obsahu fosforu
k p¯ekraËov·nÌ optim·lnÌho rozmezÌ pomÏru N/P.

Depozice

Zde se hodnoty pH pohybujÌ mezi 5,46 a 6,90 v poros-
tu a mezi 4,84 a 6,77 na volnÈ ploöe, pr˘mÏrn· hodnota se
v roce 2003 zv˝öila v porostu z 5,46 na 6,15, na volnÈ ploöe
z 4,93 na 5,16. Koncentrace sÌran˘ se v porostu pohybu-
jÌ od 0,53 do 3,71 mg.kg-1, na volnÈ ploöe od 1,09
do 3,51 mg.l-1, koncentrace dusiËnan˘ se v porostu po-
hybujÌ od 0,21 do 6,47 mg.l-1, na volnÈ ploöe od 1,06
do 3,61 mg.l-1, koncentrace amonn˝ch iont˘ jsou v po-
rostu mezi 0,09 a 1,92 mg.l-1 a na volnÈ ploöe mezi 0,31 a
2,11 mg.l-1. Celkov· depozice sÌry se ve srovn·nÌ s rokem
2002 v porostu snÌûila z 8,10 na 7,78 kg.ha-1.rok-1,
na volnÈ ploöe se mÌrnÏ zv˝öila z 6,53 na 8,50 kg.ha-1.rok-1.
Celkov· depozice dusÌku v porostu mÌrnÏ vzrostla z 11,04
na 12,44 kg.ha-1.rok-1, v˝raznÏjöÌ n·r˘st byl zaznamen·n
na volnÈ ploöe ñ z 8,36 kg.ha-1.rok-1 v roce 2002
na 14,29 kg.ha-1.rok-1 v roce 2003.

in sample years of 1999 and 2003 they were of significant
insufficiency. In 2003 very low average magnesium content
was stated of 571 mg.kg-1. Problem with magnesium insuf-
ficiency is ongoing within the plot.  

Average content of sulphur, as found in 2003
(1,589 mg.kg-1) can be compared to previous two sample
takings, and it is significantly lower than in 1997
(1,869 mg.kg-1). From the viewpoint of sulphur emission
the plot can be characterized as low loaded.

Insufficient magnesium content in leaves is reflected in
disturbance of stand nutrition balance, mainly in relation to
nitrogen. The ratios of nitrogen and other nutrients are
shown in the Table.

The table confirms that in 1999, and in 2003 significant
disturbance of nitrogen/magnesium ratio was in the beech
leaves. The ration of nitrogen and calcium was without any
problem. Also nitrogen/potassium ratio got back to normal.

Significant problems of nutrition balance in the beech
stand are visible, in long-term perspective, in the ratio of
nitrogen and phosphorus, where, due to lowering of phos-
phorus content, the optimum N/P ratio is overreached. 

Deposition

The pH values are ranging between 5.46 and 6.90 in the
stand, and from 4.84 and 6.77 in open area, average value
in 2003 has increased in the stand from 5.46 to 6.15, in
open area from 4.93 to 5.16. Concentration of sulphates in
the stand is ranging between 0.53 and 3.71 mg . l-1, in open
area from 1.09 to 3.51 mg.l-1, concentration of nitrogen
compounds in the stand is 0.21 to 6.47 mg.l-1, in open area
from 1.06 to 3.61 mg.l-1, concentration of amonne ions in
the stand is 0.09 and 1.92 mg.l-1 and in open area between
0.31 and 2.11 mg.l-1. Total sulphur deposition in the stand
decreased from 8.10 to 7.78 kg.ha-1.year-1, compared to
2002, in open area it has increased slightly, from 6.53 to
8.50 kg.ha-1.year-1. Total nitrogen deposition in the stand
has increased slightly, from 11.04 to 12.44 kg.ha-1.year-1,
more significant increase was recorded in open area ñ from
8.36 kg.ha-1.year-1 in 2002 to 14.29 kg.ha-1.year-1 in 2003.
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Tab. 5.2.1.3 PomÏry ûivin v bukov˝ch listech na ploöe MÌseËky
Nutrient ratios in the beech leaves in the plot MÌseËky

MÌseËky Optimum 1995 1997 1999 2001 2003 
N / Mg (8 ñ 30)  20,35 35,39 18,86 39,05 
N / Ca (2 ñ 7)  4,38 4,70 3,12 3,56 
N / K (1 ñ 3)  3,71 3,22 2,47 2,49 
N / P (6 ñ 12)   16,90 17,48 15,22 19,29 
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HodnocenÌ stavu korun

Na tÈto ploöe byl zaznamen·n nejvÏtöÌ n·r˘st pr˘mÏrnÈ
hodnoty defoliace ze vöech monitorovan˝ch ploch II. ˙rov-
nÏ. Hodnota Ëinila 29,0 %, coû je n·r˘st o 4,8 % oproti p¯ed-
chozÌmu roku, ale nedosahuje ˙rovnÏ roku 2000 (32,4 %)
jak je patrnÈ z obr. 5.2.1.6. Z grafu lze vypozorovat trend
neust·lÈho mÌrnÈho zhoröov·nÌ stavu korun od r. 1998.
Neobvykle vysokou mÌru defoliace v roce 2000 ale m˘-
ûeme povaûovat do jistÈ mÌry za zkreslenou, neboù
v d˘sledku silnÈho sucha od ËasnÈho jara v tomto roce do-

Crown condition assessment

Within the plot the highest increase of average defolia-
tion was recorded, of all the plot of intensive monitoring.
The value was 29.0 %, which means an increase in 4.8 %,
compared to previous year, however, the value is still lower
than in 2000 (32.4 %) as visible at the Fig. 5.2.1.6. The
graph shows constantly increasing trend of defoliation,
since 1998. Very high was defoliation in 2000, however, it
can be explained by extremely dry weather at the beginning
of vegetation season, resulting in preliminary fall of the
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Tab. 5.2.1.4 Depozice vybran˝ch prvk˘ v roce 2003 (kg.ha-1.rok-1)
Deposition of selected elements in 2003 (kg.ha-1.year-1)

  Plocha / Plot   pH H+ NH4

+ NO3

- N SO4

2-  S  F- Cl- 

B151 Porost / throughfall 2003 6,15 0,0076 8,75 25,00 12,44 23,32 7,78 0,37 8,13
B151 Voln· plocha / bulk 2003 5,20 0,0848 11,65 23,23 14,29 25,46 8,50 0,31 9,59

 

Tab. 5.2.1.5 Depozice ostatnÌch prvk˘ v roce 2003 (kg.ha-1.rok-1)
Deposition of other elements in 2003 (kg.ha-1.year-1)

  Plocha / Plot Al  Ca Cu Fe  K  Mg Mn  Na P Zn 

B151 Porost / throughfall 0,075 5,947 0,032 0,123 20,438 1,625 0,328 3,276 0,540 0,202
B151 Voln· plocha / bulk 0,134 4,148 0,040 0,143 5,507 0,954 0,115 3,653 0,508 0,243

 

Obr. 5.2.1.5 Za¯ÌzenÌ pro sbÏr podkorunov˝ch sr·ûek
Equipment for throughfall deposition
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ölo k p¯edËasnÈmu opadu buku v druhÈ polovinÏ srpna.
Rok 2003 byl semenn˝m rokem pro buk na tÈto lokalitÏ
a pr·vÏ nejvyööÌ n·r˘st defoliace byl pozorov·n u hojnÏ
plodÌcÌch buk˘. Tyto mÏly z·roveÚ menöÌ listy a v later·lnÌ
Ë·sti koruny vÌce such˝ch vÏtviËek (dieback). Lze p¯ed-
pokl·dat, ûe aktu·lnÌ zv˝öenÌ mÌry odlistÏnÌ souvisÌ s v˝-
skytem plod˘ a ûe se tedy jedn· o p¯echodn˝ jev. V˝raznÏ
vzrostlo takÈ zastoupenÌ st¯ednÏ defoliovan˝ch strom˘
(odlistÏnÌ 25 ñ 60 %) ñ tÏchto bylo 50 % na ˙kor zcela
zdrav˝ch, kter˝ch bylo pouze 1,8 % (oproti 10,7 %
v r. 2002). PodÌl st¯ednÏ defoliovan˝ch strom˘ (odlistÏ-
nÌ 10 ñ 25 %) z˘stal tÈmÏ¯ nezmÏnÏn a Ëinil 48,2 %. Doölo
i ke zmÏnÏ v typu defoliace oproti p¯edchozÌm sezon·m,
kdy p¯evl·dala Ñmal· okna v korunÏì. V tÈto sezonÏ byl
nejËastÏji pozorovan˝m typem defoliace Ñmal· okna v la-
ter·lnÌ Ë·sti korunyì, coû z¯ejmÏ souvisÌ s extrÈmnÌm su-
chem a lze to povaûovat za prvnÌ projev p¯edËasnÈ-
ho opadu. U vÌce odlistÏn˝ch buk˘ p¯evl·dajÌ Ñvelk· okna
v later·lnÌ Ë·sti korunyì, coû byl druh˝ nejËetnÏjöÌ typ na
lokalitÏ.

PokraËujÌcÌ pozitivnÌ trend ˙bytku diskoloracÌ (ba-
revn˝ch zmÏn) listov˝ch org·n˘ se nezastavil ani v tomto
roce (obr. 5.2.1.7). Pouze 4 % strom˘ vykazovala barev-
nÈ zmÏny, coû je v porovn·nÌ s p¯edchozÌm rokem pokles
o 14 % a v porovn·nÌ s rokem 2001 dokonce o 57 %. 

StabilnÏ vysokÈ z˘stalo procento strom˘ s odumÌr·nÌm
koncov˝ch vÏtviËek v later·lnÌ Ë·sti koruny (dieback), a tak
plocha st·le z˘st·v· nejvÌce postiûena tÌmto symptomem ze
vöech sledovan˝ch ploch II. ˙rovnÏ, kde dominantnÌ porost
tvo¯Ì listnatÈ druhy. U naprostÈ vÏtöiny jedinc˘ se symptom
projevuje jen o slabÈ intenzitÏ. Zpozorov·n byl u 30,4 %
buk˘. P¯estoûe tato hodnota je st·le dosti vysok·, doölo
k v˝raznÈmu meziroËnÌmu poklesu o vÌce neû 20 %. PodÌl
strom˘ s poökozenÌm kmene se meziroËnÏ jemnÏ zv˝öil, ale
z hlediska dlouhodobÈho v˝voje je to rozdÌl bezv˝znamn .̋
Jedn· se zejmÈna o napadenÌ houbami zp˘sobujÌcÌmi
odumÌr·nÌ kmene (hnilobou) a mechanickÈ poökozenÌ
kmene.

O zhoröov·nÌ zdravotnÌho stavu porostu m˘ûe svÏdËit
stoupajÌcÌ podÌl strom˘ s v˝skytem sekund·rnÌch v˝hon˘
v korunÏ a na kmeni, kter˝ch bylo v roce 2003 na ploöe
62 %. Sekund·rnÌ v˝hony (epikormy) jsou stromem
vytv·¯eny zË·sti i jako kompenzace ztr·ty listov˝ch org·n̆
v prim·rnÌ korunÏ.

Jak bylo v˝öe uvedeno rok 2003 byl rokem plodn˝m pro
tuto lokalitu. Plodilo 49 % buk˘, p¯iËemû 11 % ÑhojnÏì,
u 38 % byl v˝skyt plod˘ klasifikov·n jako ÑbÏûn˝ì.

beech trees, in the second half of August. Year 2003 was
a seed year for beech in this locality, and mainly the trees
of rich fruiting were of higher defoliation values. These
trees had also smaller leaves, and drier small branches in
the lateral part of the crown (dieback). It can be supposed,
that actual worsening of the state could be connected with
fruiting, and thus it is a temporal episode. Also the propor-
tion of trees of medium defoliation has increased signi-
ficantly (defoliation 25 ñ 60 % ) ñ it was 50 %, to the detri-
ment of fully healthy trees which represented only 1.8 %
(compared to 10.7 % in 2002). Proportion of the trees of
medium defoliation (10 ñ 25 %) was nearly the same ñ
48.2 %. Also type of defoliation has changed, compared to
previous seasons, when "small windows in the crown" were
prevailing. It can be also connected with extremely dry
weather, and preliminary fall. With most of the beech trees
"big windows in the lateral part of the crown" were prevail-
ing. It was the second most frequented type of defoliation
within this locality.

Ongoing positive trend of lower discoloration (colour
changes) of assimilation organs could be observed also in
this year (Fig. 5.2.1.7). Only 4 % of trees had colour
changes recorded, which means a decrease in 14 %, com-
pared to previous year, and even 57 %, compared to 2001. 

Also number of trees with dry small branches in lateral
part of the crown (dieback) was high within this plot of
dominant broadleaved trees, the highest of all the level II
plots. Most of the individuals show this symptom in low
intensity, however. It was observed at 30.4 % of the beech
trees. The value is still high, although significant inter-year
decrease was recorded ñ more than 20 %. Number of trees
of stem damage has increased slightly, in a long-term per-
spective the change is not significant. Mainly stem rot and
mechanical damage were observed.

Increasing occurrence of the secondary shoots in the
crown and stem (62 % of trees in 2003) can confirm, in
a way, deterioration of the stand health state. Secondary
shoots ñ epicorms ñ can play a role of compensation of the
lost leaf organs in primary crown.

As mentioned above, 2003 was a seed year for the local-
ity, 49 % of beech trees were fruiting, 11 % rich fruiting,
with 38 % fruiting was common.
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Obr. 5.2.1.6 V˝voj zastoupenÌ t¯Ìd defoliace a hodnoty pr˘mÏrnÈ defoliace
Development of defoliation classes and average defoliation values
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Obr. 5.2.1.7 V˝voj zastoupenÌ t¯Ìd diskolorace
Development of discoloration classes
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ListovÈ anal˝zy

V roce 2003 byl na monitoraËnÌ ploöe Trutnov, umÌstÏnÈ
v PodkrkonoöÌ, proveden dalöÌ, jiû p·t ,̋ odbÏr asimilaËnÌch
org·n˘ pro stanovenÌ stavu v˝ûivy. V prvnÌm roËnÌku
smrkovÈho jehliËÌ byl zjiötÏn relativnÏ nÌzk˝ pr˘mÏrn˝ obsah
dusÌku ñ 13 224 mg.kg-1. Z pohledu celÈho sledovanÈho
obdobÌ 1995 ñ 2003 se od roku 1997 projevuje mÌrnÏ kle-
sajÌcÌ trend obsahu dusÌku v 1. roËnÌku jehliËÌ.

Pr˘mÏrn˝ obsah fosforu v 1. roËnÌku jehliËÌ v roce 2003
byl 1 604 mg.kg-1 a je srovnateln˝ s p¯edch·zejÌcÌmi od-
bÏry. BÏhem celÈho hodnocenÈho obdobÌ 1995 ñ 2003 leûe-
ly zjiötÏnÈ obsahy fosforu v jehliËÌ v hornÌ a nebo st¯ednÌ
oblasti optim·lnÌho rozsahu v˝ûivy. 

Leaf analyses

In 2003, within the monitoring plot of Trutnov, situated
in the foothills of Giant Mts., already the fifth sample ta-
king of assimilation organs was done, to state the nutrition
status. In the first needle-year-class comparatively low
nitrogen content was found ñ 13,224 mg.kg-1. Considering
the whole period investigated of 1995 ñ 2003, since 1997
slightly decreasing trend of nitrogen content can be
observed in the first needle year class.

Average phosphorus content in the first needle year
class was 16,04 mg.kg-1 in 2003, it is comparable to pre-
vious periods of sample taking. During the whole period of
1995 ñ 2003, the level of phosphorus content in needles
was the upper or medium of optimal nutrition. 
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5.2.2

C 171 ñ Trutnov
(Lanovka)

International code: 2029

LesnÌ oblast : 23. PodkrkonoöÌ

MÏstskÈ lesy Trutnov

Základní charakteristiky plochy / Plot characteristics 

Rozm r plochy v m / Plot area 50 x 50 m 
Datum založení plochy / Plot established  14. 8. 1995 
Expozice / Exposition  JV /SE 
Po et strom  / Number of trees  132 (platnost k 01. 2000) 
Nadmo ská výška / Altitude  510 m 
Porost / Forest stand  21F6b/5a (LHP 1997) 
Rok založení hlavního porostu / 
Dominant storey established 

1939 

P vod porostu / History of forest stand um le založen / artificially planted 
Hlavní d evina plochy / The main species    smrk ztepilý / Picea abies 

Dopl ková d evina / Other species  b íza b lokorá / Betula pendula 
Zmlazování / Regeneration  sporadicky / rare 
P dní typ 
FAO Soil unit  

kambizem dystrická, siln  oglejená 
Epidystric Cambisols  

Humusový typ / Humus type morový moder  / moder                   
Geologické podloží / Parent material ervené vápnité pískovce / red  calcareous sandstones 
Lesní typ / Forest type 4K3 - kyselá bu ina biková / acid beech woodland with 

Luzula sp. 
Celková pokryvnost p ízemní vegetace / 
Total cover of ground vegetation 

15 % 

Fytocenologická charakteristika/ 

Phytocenological characteristics 

 

Potenciální p irozená vegetace – acidofilní bu ina 
asociace Luzulo-Fagetum 

Potential natural vegetation – acidophilous beech 
woodland of Luzulo-Fagetum ass. 
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Pr˘mÏrn˝ obsah draslÌku v jehliËÌ m· od roku 1997
mÌrnÏ stoupajÌcÌ trend. V roce 2003 byl pr˘mÏrn˝
obsah draslÌku 8 580 mg.kg-1 a doölo k jeho nav˝öenÌ
o 736 mg.kg-1 ve srovn·nÌ s p¯edch·zejÌcÌm odbÏrem,
zjiötÏn· hodnota leûÌ v hornÌ Ë·sti optima v˝ûivy.

Obsah v·pnÌku v roce 2003 mÌrnÏ klesl ve srovn·nÌ
s rokem 2001 (o 309 mg.kg-1) a dos·hl hodnoty
2 445 mg.kg-1. BÏhem celÈho hodnocenÈho obdobÌ je pa-
trn· mÌrnÏ klesajÌcÌ tendence obsahu v·pnÌku v jehliËÌ. 

Pr˘mÏrnÈ obsahy ho¯ËÌku v 1. roËnÌku jehliËÌ se st·le po-
hybujÌ lehce nad hranicÌ nedostatku. Pouze v roce 1997 byl
zjiötÏn v˝raznÏ nedostateËn˝ obsah ho¯ËÌku (481 mg.kg-1).
V roce 2003 byl stanoven pr˘mÏrn˝ obsah ho¯ËÌku
na 761 mg.kg-1. 

Obsah sÌry v 1. roËnÌku jehliËÌ stanoven˝ v roce 2001
a v roce 2003 (1 073 mg.kg-1) v˝raznÏ poklesl ve srovn·nÌ
s obdobÌm 1995 aû 1999, kdy se obsahy sÌry pohybovaly
v rozmezÌ od 1 200 ñ 1 350 mg.kg-1. V roce 2003 se pr˘-
mÏrn˝ obsah sÌry v 1. roËnÌku jehliËÌ pohybuje na hranici
p¯irozenÈho pozadÌ.  

RelativnÏ vyrovnan· v˝ûiva bez vÏtöÌch nedostatk˘
(pouze v roce 1997 nedostatek ho¯ËÌku) se projevuje takÈ
v rovnov·ûnÈ v˝ûivÏ smrkovÈho porostu, viz tabulka.

Average content of magnesium in needle is of slightly
increasing trend, since 1997. In 2003 the average magne-
sium content was 8,580 mg.kg-1, it was increased in
736 mg.kg-1, compared to previous sample taking period.
The value corresponds to the upper level of optimum.

Calcium content has decreased slightly in 2003, com-
pared to 2001 (in 309 mg.kg-1), it reached the value of
2,445 mg.kg-1. During the whole period of evaluation
slightly decreasing tendency of calcium content in needles
is visible. 

Average contents of magnesium in the first needle year
class are constantly slightly over the insufficiency thresh-
old. Only in 1997 significant magnesium insufficiency was
found (481 mg.kg-1). In 2003 the average magnesium con-
tent was 761 mg.kg-1. 

Sulphur content in the first needle-year class, as stated in
2001 and in 2003 (1,073 mg.kg-1) has decreased signifi-
cantly, compared to the period of 1995 to 1999, when the sul-
phur content was ranging between 1,200 ñ 1,350 mg.kg-1.
In 2003 the average sulphur content in the first
needle year class was over the level of natural background.  

Relatively levelled nutrition without higher insufficien-
cies (only in 1997 magnesium insufficiency) is reflected
also in balanced nutrition of the spruce stand, see Table.

Obr. 5.2.2.1 Pr˘mÏrnÈ obsahy ûivin v 1. roËnÌku jehliËÌ na ploöe Trutnov
Average nutrient contents in the first needle-year class in the plot Trutnov
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Trutnov Optimum 1995 1997 1999 2001 2003 
N / Mg (8-30) 19,97 32,91 19,36 18,70 17,37 
N / Ca (2-7) 4,34 5,76 4,47 4,90 5,41 
N / K (1-3) 1,82 2,53 1,93 1,72 1,54 
N / P (6-12) 8,66 9,72 8,22 8,37 8,24 

Tab. 5.2.2.1 PomÏry ûivin v 1. roËnÌku jehliËÌ na ploöe Trutnov
Nutrient content in the first needle-year class in the plot Trutnov
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Z tabulky je z¯ejmÈ, ûe se v˝razn· deficience ho¯ËÌku
v roce 1997 projevila naruöenÌm rovnov·ûnÈho pomÏru
obsahu dusÌku a ho¯ËÌku. OstatnÌ hlavnÌ ûiviny majÌ svÈ
pomÏry k dusÌku v po¯·dku, leûÌ v doporuËen˝ch oblastech
rovnov·ûnÈ v˝ûivy. 

HodnocenÌ stavu korun

Na ploöe se prov·dÌ hodnocenÌ defoliace od roku 1995.
NejhoröÌ stav porostu byl zjiötÏn v roce 1996 (obr. 5.2.2.2),
kdy pr˘mÏrn· hodnota defoliace dos·hla 37,4 %, potÈ hod-
nota klesala aû k minimu v roce 1999 (24,0 %) a od tohoto
roku opÏt zaËala mÌrnÏ stoupat a v roce 2003 se rovnala
pr˘mÏrn· hodnota defoliace 28,7 %, coû v porovn·nÌ
s p¯edchozÌm rokem neznamen· û·dnou zmÏnu. Oproti
roku 2002 se aktu·lnÏ zv˝öil podÌl st¯ednÏ defoliovan˝ch
strom˘ (z 46 % na 55 %) na ˙kor slabÏ defoliovan˝ch,
jejichû podÌl meziroËnÏ poklesl z 49 % na 37 %. Naopak se
ale zv˝öilo zastoupenÌ zcela zdrav˝ch strom˘ ñ z 3 % na 5 %.
Z typ˘ defoliace jiû tak v˝raznÏ nep¯evaûuje ÑrovnomÏrn·ì
jako v p¯edchozÌch letech, i kdyû st·le z˘st·v· nejËetnÏjöÌ.
Druh˝m nejËastÏjöÌm typem jsou Ñmal· okna v korunÏì.

Co se t˝k· barevn˝ch zmÏn listovÈho apar·tu, byl rok
2003 nejp¯ÌznivÏjöÌ od zaË·tku sledov·nÌ tohoto parametru
na ploöe (obr. 5.2.2.3). BarevnÈ zmÏny se projevily pouze
u 2 % strom˘, a to v intenzitÏ slabÈ a st¯ednÌ. Dieback nebyl
kvantifikov·n ani u jednoho jedince, poökozenÌ kmene
ale byla ËetnÏjöÌ oproti p¯edchozÌm rok˘m (14 % jedin-
c˘). TÈmÏ¯ dos·hla procentu·lnÌho maxima z roku 1999
(14,7 %). Jednalo se hlavnÏ o mechanickÈ poökozenÌ n·bÏh˘
a hnilobu. Na rozdÌl od p¯edchozÌch let byl zjiötÏn vÏtöÌ
poËet plodÌcÌch strom˘ (21 %), v˝skyt plod˘ klasifikov·n
jako ÑbÏûn˝ì.

The table shows, that significant magnesium insufficien-
cy in 1997 resulted in disturbance of the balanced N/Mg
ratio. Ratios of other elements to nitrogen are in order, they
correspond to the level recommended of balanced nutri-
tion. 

Crown condition assessment

Defoliation is assessed within the plot since 1995. In
1996 (Fig. 5.2.2.2) the state was the worst, of average defo-
liation 37.4 %, since then the average defoliation was
decreasing, to minimum in 1999 (24.0 %). Then it started to
grow again moderately, in 2003 it was 28.7 %, the value is
comparable to that of previous year. Compared to 2002, the
proportion of trees of moderate defoliation has increased
(from 46 % to 55 %), in detriment of slightly defoliated, of
inter-year decrease from 49 % to 37 %. In contrary, num-
ber of fully healthy trees was  ñ from 3 % to 5%. Still pre-
vailing type of defoliation, proportional, was the most fre-
quent, although not that dominant. Small windows in the
crown are the second most frequent type.

Colour changes of assimilation apparatus were not fre-
quent in 2003, the year being the most favourable in this
aspect since beginning of investigation within the plot
(Fig. 5.2.2.3). Colour changes observed only with 2 % of
the trees, of slight to moderate intensity. Dieback was not
quantified, stem damage was more frequent, compared to
previous years (14 % of individuals). This value was near-
ly reaching the maximum of 14.7 % in 1999. It was mainly
mechanical damage of buttresses and stem rot. Contrary to
previous years, higher number of trees was fruiting (21%),
in common level.

Obr. 5.2.2.2 V˝voj zastoupenÌ t¯Ìd defoliace a hodnoty pr˘mÏrnÈ defoliace
Development of defoliation classes and average defoliation
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Obr. 5.2.2.3 V˝voj zastoupenÌ t¯Ìd diskolorace
Development of discoloration classes
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Meteorologick· mÏ¯enÌ

Automatick· stanice navazuje na mÏ¯enÌ manu·lnÌ
meteorologickÈ stanice, kter· je v provozu od roku 1986.

Meteorological measuring

Automatic measuring station is binding on measuring of

the manual meteo-station, working since 1986.

5.2.3

I 140 ñ éelivka
International code: 2161

LesnÌ oblast : 10. St¯edoËesk· pahorkatina 

LesnÌ druûstvo obcÌ LedeË nad S·zavou

Základní charakteristiky plochy / Plot characteristics 

Rozm r plochy v m / Plot area  50 x 50 m 
Datum založení plochy / Plot established  13. 8. 1995 
Expozice / Exposition  V / E 
Po et strom  / Number of trees  206 (platnost k 01. 2000) 
Nadmo ská výška / Altitude  440 m 
Porost / Forest stand 329 B3 (LHP 1994) 
Rok založení hlavního porostu / 
Dominant storey established  

1902 

P vod porostu / History of forest stand  um le založen / artificially planted 
Hlavní d evina plochy / The main species    smrk ztepilý / Picea abies 

Zmlazování / Regeneration  sporadické / rare 
P dní typ 
FAO Soil unit  

kambizem oglejená  
Entri-Stagnic Cambisols 

Humusový typ / Humus type morový moder / moder             
Geologické podloží / Parent material pararula  / paragneiss 
Lesní typ / Forest type 20 % 
Celková pokryvnost p ízemní vegetace / 
Total cover of ground vegetation 

3K1 – kyselá dubová bu ina metlicová / acid oak-beech 
woodland with Deschampsia flexuosa 

Fytocenologická charakteristika / 
Phytocenological characteristics 

 

Potenciální p irozená vegetace – acidofilní bu ina 
s vtroušeným dubem asociace Luzulo-Fagetum 

Potential natural vegetation – acidophilous beech 
woodland with incidental oak occurrence of Luzulo-
Fagetum association 
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Tab. 5.2.3.3 DÈlka teplotnÌch obdobÌ v˝znamn˝ch pro vegetaci
The length of temperature periods important for vegetation

  2002 2003 

Kontinu·lnÌ bezmrazovÈ obdobÌ / 
Continuing non-freezing period 

185 dnÌ / days 
(11. 4. ñ 12. 10.) 

176 dnÌ / days 
(20. 4. ñ 12. 10.) 

VelkÈ vegetaËnÌ obdobÌ (T > 5 ∞C) / 
Long vegetation period 

161 dnÌ / days 
(16. 4. ñ 23. 9.) 

177 dnÌ / days 
(19. 4. ñ 12. 10.) 

HlavnÌ vegetaËnÌ obdobÌ (T > 10 ∞C) / 
Main vegetation period 

130 dnÌ / days 
(6. 5. ñ 12. 9.) 

130 dnÌ / days 
(17. 5. ñ 23. 9.) 
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Tab. 5.2.3.1 Pr˘mÏrnÈ mÏsÌËnÌ charakteristiky
Mean monthly values

Tab. 5.2.3.2 PoËty dn˘ s p¯ekroËenÌm v˝znamn˝ch teplot
Number of days overreaching significant temperatures
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T pr˘mÏrn· mÏsÌËnÌ teplota vzduchu / mean monthly air temperature
Tmax mÏsÌËnÌ pr˘mÏr maxim·lnÌch dennÌch teplot vzduchu / monthly mean of maximum daily air temperatures
Tmin mÏsÌËnÌ pr˘mÏr minim·lnÌch teplot vzduchu / monthly mean of minimum daily air temperatures
T+ nejvyööÌ namÏ¯en· teplota vzduchu v mÏsÌci / the highest temperature in given month
T- nejniûöÌ namÏ¯en· teplota vzduchu v mÏsÌci / the lowest temperature in given month
P mÏsÌËnÌ ˙hrn sr·ûek / total monthly precipitation

  I II III IV V VI VII VIII IX X XI XII pr˘m IV ñ IX

T ñ 2,6 ñ 5,1 3,3 6,4 14,6 18,0 17,4 19,7 13,1 5,2 4,7 ñ 1,0 7,8 14,9 
Tmax ñ 0,1 ñ 0,3 8,4 11,8 20,5 24,6 23,8 27,3 19,4 9,4 8,1 1,8 12,9 21,2 
Tmin ñ 5,0 ñ 10,1 ñ 1,1 0,4 8,8 11,2 11,0 12,2 7,2 1,3 1,4 ñ 3,9 2,8 8,5 
        
T+ 7,2 9,0 17,2 23,1 28,9 30,6 33,2 34,6 29,5 21,6 13,3 7,1   
T- ñ 14,7 ñ 16,6 ñ 6,3 ñ 7,9 1,3 6,9 6,7 7,1 0,0 ñ 5,9 ñ 4,7 ñ 15,1 Suma IV ñ IX 

P     15,5 37,1 15,0 57,2 30,5 13,7     168,9 

 

Obr. 5.2.3.1 V˝voj teplot v roce 2003
Temperature development in 2003

  2002 2003 

ledovÈ dny / ice days 
(Tmax < 0 ∞C) 21 10 
mrazovÈ dny / frost days 
(Tmin < 0 ∞C) 43 50 
letnÌ dny / summer days 
(Tmax < 25 ∞C) 42 57 
tropickÈ dny / tropical days 
(Tmax < 30 ∞C) 5 16 
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HodnocenÌ viditelnÈho poökozenÌ ozonem

Vliv ozonu na vegetaci byl nejvÌce patrn˝ u buku, kde
doölo k ploönÈmu hnÏdnutÌ listov˝ch ËepelÌ (stupeÚ
poökozenÌ 2) a takÈ u bezu (Sambucus racemosa). Z dalöÌch
d¯evin byly nepatrnÈ p¯Ìznaky pozorov·ny u smrku, vrb
(Salix triandra, S. capraea) a topolu osiky. Z bylin byly
nejvÌce symptomatickÈ druhy Pimpinella saxifraga a Chae-
rophyllum aromaticum, v malÈ mÌ¯e i Angelica sylvestris,
Lathyrus sylvester, Scrophularia nodosa, Sonchus arvensis,
Trifolium medium a Vaccinium myrtillus.

Assessment of visible ozone injury

Ozone impact on vegetation was most visible at beech,
where area browning of the leaves has been observed (dam-
age level 2) and also at Sambucus racemosa. With the other
species, some slight symptoms were observed at spruce and
willow trees (Salix triandra, S. capraea) and aspen.
Pimpinella saxifraga and Chaerophyllum aromaticum were
the most symptomatic herb species, in smaller extent also
Angelica sylvestris, Lathyrus sylvestris, Scrophularia
nodosa, Sonchus arvensis, Trifolium medium and
Vaccinium myrtillus.
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Tab. 5.2.3.4

StupeÚ poökozenÌéelivka 
3. 9. 2003 

SymptomatickÈ druhy:   
Angelica sylvestris 1 
Fagus sylvatica 2 
Fragaria vesca 0 ñ 1 
Chaerophyllum aromaticum  1 ñ 2 
Lathyrus sylvester 1 
Picea abies 0 ñ 1 
Pimpinella saxifraga 2 
Populus tremula 0 ñ 1 
Rubus idaeus 0 ñ 1 
Salix capraea 0 ñ 1 
Salix triandra 0 ñ 1 
Sambucus racemosa 1 
Scrophularia nodosa 1 
Senecio ovatus 0 ñ 1 
Sonchus arvensis 1 
Sorbus aucuparia 0 ñ 1 
Trifolium medium 1 
Tussilago farfara 0 ñ 1  
Vaccinium myrtillus 1 
NesymptomatickÈ druhy:   
Abies alba   
Anthriscus sylvester   
Betula pendula   
Cirsium arvense   
Cirsium palustre   
Dryopteris filix mas   
Frangula alnus   
Galeopsis sp.   
Heracleum sphondylium   
Lathyrus pratensis   
Lupinus polyphyllus   
Potentilla erecta   
Pyrola sp.   
Ranunculus repens   
Rubus fruticosus   
Rumex obtusifolius   
Salix aurita   
Salix viminalis   
Sambucus nigra   

 

Obr. 5.2.3.2 TmavÈ skvrny na listech buku Fagus
sylvatica zp˘sobenÈ p¯ÌzemnÌm ozo-
nem, zastÌnÏnÈ Ë·sti list˘ z˘st·vajÌ
nepoökozenÈ
Dark spots on the leaves, shaded
parts are not affected

Obr. 5.2.3.3 BronzovÈ zabarvenÌ list˘ jetele pro-
st¯ednÌho Trifolium medium, zastÌ-
nÏnÈ Ë·sti list˘ z˘st·vajÌ zelenÈ
Browning of the leaves, shaded
parts are green
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ListovÈ anal˝zy

V roce 2003 byl na monitoraËnÌ ploöe éelivka, umÌstÏnÈ
ve St¯edoËeskÈ pahorkatinÏ, proveden jiû p·t˝ odbÏr asimi-
laËnÌch org·n˘ pro stanovenÌ stavu v˝ûivy. V prvnÌm roË-
nÌku smrkovÈho jehliËÌ byl zjiötÏn, stejnÏ jako v roce 2001,
nedostateËn˝ obsah dusÌku, pr˘mÏrn˝ obsah dusÌku v roce
2003 byl 11 862 mg.kg-1. Z pohledu celÈho hodnocenÈho
obdobÌ (1995 ñ 2003) se projevuje mÌrnÏ klesajÌcÌ trend
obsahu dusÌku v 1. roËnÌku jehliËÌ, viz obr.

V roce 2003 byl pr˘mÏrn˝ obsah fosforu v 1. roËnÌku
jehliËÌ 1 431 mg.kg-1. Ve srovn·nÌ s p¯edch·zejÌcÌm odbÏ-
rem obsah fosforu mÌrnÏ vzrostl, p¯esto lze ¯Ìci, ûe z pohle-
du celÈho hodnocenÈho obdobÌ lze zaznamenat pokles
obsahu fosforu v 1. roËnÌku jehliËÌ.

Pr˘mÏrnÈ obsahy draslÌku v 1. roËnÌku jehliËÌ po pokle-
su v roce 1997 neust·le stoupajÌ a v roce 2003 byl pr˘mÏrn˝
obsah draslÌku 6 607 mg.kg-1. Obsah leûÌ ve st¯ednÌ Ë·sti
optim·lnÌho rozsahu v˝ûivy.

Od roku 1999 pr˘mÏrnÈ obsahy v·pnÌku v 1. roË-
nÌku jehliËÌ mÌrnÏ klesajÌ, Pr˘mÏrn˝ obsah v·pnÌku v ro-
ce 2003 dos·hl hodnoty 4 006 mg.kg-1 a poklesl
o 580 mg.kg-1 ve srovn·nÌ s p¯edch·zejÌcÌm odbÏrem
v roce 2001, st·le vöak leûÌ ve st¯ednÌ oblasti optima
v˝ûivy.

Pr˘mÏrnÈ obsahy ho¯ËÌku v 1. roËnÌku jehliËÌ se bÏhem
hodnocenÈho obdobÌ pohybovaly v rozmezÌ od 800 do
1 250 mg.kg-1. V roce 2003 byl pr˘mÏrn˝ obsah ho¯ËÌku
976 mg.kg-1, leûel tedy v dolnÌ oblasti optim·lnÌho rozsahu
v˝ûivy.

Leaf analyses

In 2003 in the monitoring plot éelivka, situated in the
St¯edoËesk· pahorkatina, already the fifth sample taking of
assimilation organs was done, to state the nutrient status.
In the first needle-year class of spruce, same as in 2001,
insufficient content of nitrogen was revealed. Average nitro-
gen content was 11,862 mg.kg-1 in 2003. Evaluating the
whole period of investigation (1995 ñ 2003), slightly
decreasing trend of nitrogen content in the first needle year
class can be observed, see Fig.

In 2003 the average content of phosphorus in the first nee-
dle-year class was 1,431 mg.kg-1. Compared to previous peri-
od of sample taking, the content slightly increased, however,
evaluating the whole period of investigation, slight decrease
of phosphorus content in needles can be observed.

Average contents of potassium in the first needle-year
class, after the decrease in 1997, are increasing constantly, in
2003 the average potassium content was 6,607 mg.kg-1. This
means the average level of optimal nutrition.

Since 1999, the average contents of calcium in the first
needle-year class are decreasing slightly. In 2003 the ave-
rage content of calcium in the first needle-year class was
4,006 mg.kg-1, it means a decrease in 580 mg.kg-1, compared
to previous sample taking in 2001, however, the value is
still in medium of optimal nutrition.

Average contents of magnesium in the first needle-year
class were ranging from 800 to 1,250 mg.kg-1 during the
period of evaluation. In 2003 the average magnesium con-
tent was 976 mg.kg-1, so it was in the lower part of optimal
nutrition level.
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Obr. 5.2.3.4 Pr˘mÏrnÈ obsahy ûivin v 1. roËnÌku jehliËÌ na ploöe éelivka
Average nutrient contents in the first needle-year class in the plot éelivka
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Obsahy sÌry v 1. roËnÌku jehliËÌ kolÌsaly bÏhem obdobÌ
1995 ñ 2003 v rozsahu od 791 do 1 344 mg.kg-1. V posled-
nÌch dvou odbÏrov˝ch letech byly zjiötÏny v 1. roËnÌku
jehliËÌ obsahy sÌry pohybujÌcÌ se pod hranicÌ p¯irozenÈho
pozadÌ, v roce 2001 byl pr˘mÏrn˝ obsah sÌry 791 mg.kg-1 a
v roce 2003 pak 963 mg.kg-1. 

I kdyû na ploöe éelivka m˘ûeme indikovat mÌrn˝ nedos-
tatek dusÌku, pohybujÌ se obsahy ostatnÌch ûivin v oblasti
optim·lnÌ v˝ûivy. PomÏry jednotliv˝ch prvk˘ miner·lnÌ
v˝ûivy k dusÌku jsou uvedeny v tabulce. 

Z tabulky je z¯ejmÈ, ûe i p¯es pokles obsahu dusÌku
v jehliËÌ je na ploöe éelivka v˝ûiva vyv·ûen·, nejsou
naruöeny pomÏry obsah˘ jednotliv˝ch prvk˘ k dusÌku a po-
hybujÌ se v r·mci optim·lnÌch rozmezÌ. 

Depozice

Hodnoty pH se pohybujÌ v porostu v rozmezÌ 4,25
a 6,66, na volnÈ ploöe v rozmezÌ 4,69 a 7,42, pr˘mÏrnÈ hod-
nota pH v porostu je stejn· jako v p¯edchozÌm roce (4,88,
resp. 4,89 v roce 2002), na volnÈ ploöe se mÌrnÏ snÌûila
z 5,49 na 5,31. Pr˘mÏrnÈ koncentrace sÌran˘ se pohybujÌ od
4,03 do 19,84 mg.l-1 v porostu a od 1,08 do 4,14 mg.l-1

na volnÈ ploöe, koncentrace dusiËnan˘ (NO3
-) v rozmezÌ

1,86 a 15,95 mg.l-1 v porostu a mezi 1,00 a 13,13 mg.l-1

na volnÈ ploöe, koncentrace amonn˝ch iont˘ mezi 0,14 a
3,46 mg.l-1 v porostu a mezi 0,11 a 4,25 mg.l-1 na volnÈ
ploöe. Celkov· depozice sÌry se v porostu i na volnÈ ploöe
snÌûila, v porostu z 10,23 na 6,59 kg.ha-1. rok-1 a na volnÈ
ploöe z 5,16 na 2,74 kg.ha-1.rok-1. Celkov· depozice du-
sÌku v porostu vzrostla z 10,30 na 13,03 kg.ha-1.rok-1,
ale na volnÈ ploöe doölo k pomÏrnÏ v˝raznÈmu poklesu
z 15,00 na 7,22 kg.ha-1.rok-1.

Stanice éelivka je pozaÔovou stanicÌ pro mÏ¯enÌ oxidu
si¯iËitÈho. NejvyööÌ pr˘mÏrn· dennÌ koncentrace za rok 2003
byla namÏ¯ena 10. 2. a dos·hla pouze 14 µg.m-3. V pr˘bÏhu
roku 2003 se hodnoty SO2 pohybovaly na hranici mÏ¯itel-
nosti manu·lnÌmi metodami. 

During the period of 1995 ñ 2003, sulphur contents
in the first needle-year class were ranging from 791 to
1,344 mg.kg-1. During the last two years of sample taking, in
the first needle-year class, sulphur contents found were
lower the level of natural background, in 2001 the avera-
ge sulphur content was 791 mg.kg-1, and in 2003 it was
963 mg.kg-1. 

Although slight nitrogen insufficiency can be indicated
within the plot of éelivka, the content of other nutrients is in
optimum level. Ratios of individual elements of mineral
nutrition and nitrogen are presented in the Table. 

Table 1 shows, that in spite of nitrogen content decrease
in needles, nutrition is balanced within the plot of éelivka,
ratios of individual elements and nitrogen are not disturbed,
and they are in optimal range.

Deposition

The pH values are ranging from 4.25 to 6.66 in the
stand, and 4.69 and 7.42 in open area, average pH value in
the stand is the same as in previous year (4.88, or. 4.89
respective, in 2002), in open area it has decreased slightly,
from 5.49 to 5.31. Average concentration of sulphur com-
pounds is 4.03 to 19.84 mg.l-1 in the stand and 1.08 to
4.14 mg.l-1 in open area, concentration of nitrogen com-
pounds (NO3

-) is ranging between 1.86 and 15.95 mg.l-1 in
the stand and 1.00 and 13.13 mg.l-1 in open area, con-
centration of amonne ions between 0.14 and 3.46 mg.l-1 in
the stand, 0.11 and 4,25 mg.l-1 in open area. Total sulphur
deposition, both in the stand and in open area, has
decreased, in the stand from 10.23 to 6.59 kg.ha-1.year -1

and in open area from 5.16 to 2.74 kg.ha-1.year-1. Total
nitrogen deposition in the stand has increased from 10.30
to 13.03 kg.ha-1.year-1, in contrary, in open area rela-
tively significant decrease was observed, from 15.00 to
7.22 kg.ha-1.year-1.

From the viewpoint of sulphur dioxide concentration the
station of éelivka is of background values. The highest ave-
rage daily concentration in 2003 was measured in February
10, 2003, and it was only 14 µg.m-3. During 2003 the va-
lues of SO2 were at the border of the value, which can be
measured by manual methods.

Tab. 5.2.3.5 PomÏry ûivin v 1. roËnÌku jehliËÌ na ploöe éelivka
Ratio of nutrients in the first needle-year class in the plot éelivka

éelivka Optimum 1995 1997 1999 2001 2003 
N / Mg (8-30) 12,15 16,08 10,79 12,06 12,16
N / Ca (2-7) 2,87 2,88 2,60 2,59 2,96 
N / K (1-3) 1,53 2,31 2,18 1,86 1,80 
N / P (6-12) 6,52 6,65 7,50 8,71 8,29 
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Tab. 5.2.3.8 Pr˘mÏrnÈ mÏsÌËnÌ koncentrace oxidu si¯iËitÈho na stanici éelivka v roce 2003 (West-
Gaeck)
Average monthly concentrations of sulphur oxide in the station éelivka, in 2003 (West-
Gaeck)

  I II III IV V VI VII VIII IX X XI XII z.o. v.o. rok 

SO2 [µg.m-3] 2 5 4 2 3 2 2 2 2  -  -  - 4 2 3 

z.o. zimnÌ obdobÌ (I ñ III, X ñ XII) / winter season (I ñ III, X ñ XII)
v.o. vegetaËnÌ obdobÌ (IV ñ IX) / vegetation period (IV ñ IX)

Obr. 5.2.3.5 Celkov· depozice dusÌku a sÌry na ploöe éelivka (kg.ha-1.rok-1)
Total nitrogen and sulphur deposition in the plot éelivka (kg.ha-1.year-1)
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  Plocha / Plot   pH H+ NH4

+ NO3

- N SO4

2-  S  F-  Cl-  

I140 Porost / throughfall 2003 4,88 0,0282 9,02 26,70 13,03 19,75 6,59 0,24 5,45 
I140 Voln· plocha / bulk 2003 5,31 0,0180 4,33 17,05 7,22 8,22 2,74 0,10 12,58

 

Tab. 5.2.3.6 Depozice vybran˝ch prvk˘ v roce 2003 (kg.ha-1.rok -1)
Deposition of selected elements in 2003 (kg.ha-1.year -1)

Tab. 5.2.3.7 Depozice ostatnÌch prvk˘ a kov˘ na ploch·ch ˙rovnÏ II v roce 2003 (kg.ha-1.rok -1)
Deposition of other elements and metals on Level II plots  in 2003 (kg.ha-1.year -1)

  Plocha / Plot Al  Ca Cu Fe  K  Mg  Mn  Na P Zn 

I140 Porost / throughfall 0,132 4,154 0,006 0,108 11,578 1,302 1,521 1,535 0,596 0,099 
I140 Voln· plocha / bulk 0,060 4,170 0,011 0,053 4,520 0,641 0,451 6,239 0,664 0,178 
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HodnocenÌ stavu korun

Pr˘mÏrn· defoliace porostu se od roku 1999 pohybuje
vÌcemÈnÏ kolem 30 % (obr. 5.2.3.6). NejkritiËtÏjöÌ hodnota
byla zjiötÏna v roce 1996, kdy dos·hla 39 %, naopak
nejp¯ÌznivÏjöÌm rokem byl rok 2001 (27,8 %). Tato niûöÌ
hodnota ale neodr·ûÌ celkovÈ re·lnÈ meziroËnÌ zlepöenÌ
zdravotnÌho stavu porostu, ale je spÌöe d˘sledkem prove-
denÈ silnÈ probÌrky mezi roky 2000 a 2001, p¯i nÌû byly
odstranÏny silnÏ odlistÏnÈ stromy a souöe. Jiû n·sledujÌcÌho
roku byl zaznamen·n mÌrn˝ n·r˘st mÌry odlistÏnÌ ñ
pr˘mÏrn· defoliace stoupla na 29,9 %, aby opÏt nepatrnÏ
klesla v roce 2003 na 29,2 %. Z nevelkÈ ËasovÈ ¯ady hod-
not defoliace lze jen tÏûko p¯esnÏ odhadovat dlouhodob˝
v˝voj zdravotnÌho stavu porostu, ale je moûnÈ p¯edpokl·-
dat, pokud nedojde k mimo¯·dn˝m ud·lostem, ûe pr˘mÏrn·
hodnota defoliace se bude stabilizovat kolem 30 %. 

PodÌl zcela zdrav˝ch strom˘ se meziroËnÏ nezmÏnil, jen
nepatrnÏ klesl podÌl st¯ednÏ defoliovan˝ch strom˘ ve pro-
spÏch slabÏ defoliovan˝ch. Z typ˘ defoliace p¯evaûuje po
celou dobu hodnocenÌ od roku 1998 rovnomÏrn· ztr·ta
jehliËÌ, druh˝m nejËastÏjöÌm typem jsou Ñvelk· okna v ko-
runÏì.

Pomineme-li rok 1997, kdy bylo 75 % strom˘ postiûeno
diskoloracÌ, neb˝v· plocha v˝raznÏ tÌmto symptomem
zatÌûena (obr. 5.2.3.7). V roce 2003 se barevnÈ zmÏny pro-
jevily u 7 % strom˘, z nichû 5 % bylo postiûeno st¯ednÏ,
ostatnÌ slabÏ. V porovn·nÌ s rokem 2002 se diskolorace
snÌûila o 13 %. Plodnost v roce 2003 Ëinila 18 %, 14 %
strom˘ plodilo ÑbÏûnÏì, 4 % ÑhojnÏì. PoökozenÌ na kmeni,
zastoupenÈ p¯edevöÌm r˘znÏ intenzivnÌmi smolotoky a me-
chanick˝mi poranÏnÌmi p¯i tÏûbÏ, bylo pozorov·no u 15,5 %
jedinc˘, coû je identick· hodnota s hodnotou z roku 2001.

Crown condition assessment

Since 1999 the average defoliation is about 30 % (Fig.
5.2.3.6). The state was the most critical in 1996, of 39 %, in
contrary, the 2001 was the most favourable year (of 27.8 %).
However, this value is not reflecting real improvement of the
state, it was a result of strong tending measure, when the dry
and heavily defoliated trees were removed. Already in the next
year slight increase of defoliation was recorded ñ the average
defoliation has increased to 29.9 %. In 2003 it has decreased
slightly, to 29.2 %. Time series of the results are too short, to
be able to estimate long-term trends of the stand development,
it can be supposed, however, if nothing unexpected happens,
the average value will remain at about 30 %. 

The proportion of healthy trees did not change inter-year-
ly, only the proportion of moderately defoliated trees has
decreased slightly, in favour of slightly defoliated. ìPropor-
tionalì is the most frequent type of defoliation since 1998,
ìbig windows in the crownì are the second most frequent
type.

With the exclusion of 1997, when 75 % of the trees were
affected by discoloration, this symptom is not too frequent
within the plot (Fig. 5.2.3.7). In 2003, colour changes were
observed at 7 % of trees, in 5 % it was moderate discloration,
the rest was slightly discoloured. Compared to 2002, discol-
oration was decreased in 13 %. In 2003, 18 % was fruiting,
14 % moderately, with 4% fruiting was abundant. Stem dam-
age, mechanical damage after felling, and raisin flow of dif-
ferent intensity, were observed at 15.5 % individuals, the
value is identical to that of 2001.

5.˙roveÚ II ñ I 140

Obr. 5.2.3.6 V˝voj zastoupenÌ t¯Ìd defoliace a hodnoty pr˘mÏrnÈ defoliace
Development of defoliation classes and average defoliation
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Obr. 5.2.3.7 V˝voj zastoupenÌ t¯Ìd diskolorace
Development of discoloration classes
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5.2.4

I 102 ñ B¯ezka
International code: 2102

LesnÌ oblast: 10. St¯edoËesk· pahorkatina

V⁄LHM, obora

Z·kladnÌ charakteristiky plochy / Plot characteristics 
RozmÏr plochy v m / Plot area  50 x 50 m 
Datum zaloûenÌ plochy / Plot established  15. 10. 1999 
Expozice / Orientation  SV / NE 
PoËet strom  ̆/ Number of trees  109 (platÌ k 01. 2000) 
Nadmo¯ sk· v˝öka / Altitude  435 
Porost / Forest stand  55A4 (LHP 1991) 
Rok zaloûenÌ hlavnÌho porostu / 
Dominant storey established  

1952 

P˘vod porostu / History of forest stand  umÏle zaloûen / artificially planted 
HlavnÌ d¯ evina plochy / The main species    dub letnÌ Quercus robur 
DoplÚkovÈ d¯ eviny / Other species habr obecn˝ / Carpinus betulus, jasan ztepil˝ / 

Fraxinus excelsior, smrk ztepil˝ / Picea abies 
Zmlazov·nÌ / Regeneration  sporadickÈ / rare 
LesnÌ typ /  Forest type 2K2 ñ kysel· bukov· doubrava s ost¯ icÌ s p¯ echodem 

k oglejenÈ kyselÈ jedlovÈ doubravÏ 2P / acid beech-oak 
woodland with Carex sp., with a transition to gleic acid 
fir-oak  woodland 

Celkov· pokryvnost p¯ ÌzemnÌ vegetace / 
Total cover of ground vegetation 

13 % 

Fytocenologick· charakteristika / 
Phytocenological characteristics 
 

Potenci·lnÌ p¯ irozen· vegetace ñ acidofilnÌ doubrava 
svazu Genisto-Germanicae ñ Quercion s p¯ ÌmÏsÌ habru. 
V bylinnÈm pat¯ e patrn˝ vliv intenzivnÌho chovu zvÏ¯ e 
(obora) jednak p¯ ÌtomnostÌ nitrofilnÌch druh  ̆(Urtica 
dioica), a jednak okusem, seölapem aû mechanickou 
destrukcÌ. Dominanta Carex brizoides 
Potential natural vegetion ñ acidophilous oak woodland of  
Genisto-Germanicae ñ Quercion ass., with some horn-
beam admixture. In herb layer visible impact of intensive 
game breeding (game preserve), partly presence of 
nitrophile species (Urtica dioica), partly game-feeding, 
ramming of vegetation, or even mechanical destruction. 
Carex brizoides dominates. 

Meteorologick· mÏ¯enÌ

Stanice mÏ¯Ì od Ëervna 2003.

Meteorological measuring

Station is measuring since June 2003.

Tab. 5.2.4.2 PoËty dn˘ s p¯ekroËenÌm v˝znamn˝ch teplot
Number of days overreaching significant temperatures

  2003 

tropickÈ dny / tropical 
days (Tmax > 30 ∞C) 21 
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Tab. 5.2.4.3 DÈlka teplotnÌch obdobÌ v˝znamn˝ch pro vegetaci
The length of temperature periods important for vegetation
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T pr˘mÏrn· mÏsÌËnÌ teplota vzduchu / mean monthly air temperature
Tmax mÏsÌËnÌ pr˘mÏr maxim·lnÌch dennÌch teplot vzduchu / monthly mean of maximum daily air temperatures
Tmin mÏsÌËnÌ pr˘mÏr minim·lnÌch teplot vzduchu / monthly mean of minimum daily air temperatures
T+ nejvyööÌ namÏ¯en· teplota vzduchu v mÏsÌci / the highest temperature in given month
T- nejniûöÌ namÏ¯en· teplota vzduchu v mÏsÌci / the lowest temperature in given month
P mÏsÌËnÌ ˙hrn sr·ûek / total monthly precipitation

Tab. 5.2.4.1 Pr˘mÏrnÈ mÏsÌËnÌ charakteristiky
Mean monthly values

  I II III IV V VI VII VIII IX X XI XII 

T      19,2 18,2 20,2 13,4 5,0 4,0 ñ 0,9 
Tmax      26,2 25,0 28,4 20,3 9,7 7,8 2,2 
Tmin      11,8 11,8 12,1 7,1 0,8 0,4 ñ 3,9 
              
T+      33,2 33,9 36,9 30,6 21,2 13,8 8,7 
T-           5,7 6,6 5,8 0,0 ñ 6,2 ñ 5,7 ñ 16,1 

P           23,4 71,8 29,8 33,6    
 

Obr. 5.2.4.1 V˝voj teplot v roce 2003
Temperature development in 2003

  2003 

Kontinu·lnÌ bezmrazovÈ obdobÌ  / 
Continuing non-freezing period 

od poË·tku mÏ¯ enÌ do 12. 10. / 
since beginning to 12/10  

VelkÈ vegetaËnÌ obdobÌ (T > 5 ∞C) / 
Long vegetation period 

od poË·tku mÏ¯ enÌ do 12. 10. / 
since beginning to 12/10 

HlavnÌ vegetaËnÌ obdobÌ (T > 10 ∞C) / 
Main vegetation period 

od poË·tku mÏ¯ enÌ do 29. 9. / 
since beginning to 29/9 
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ListovÈ anal˝zy

V roce 2003 byl na monitoraËnÌ ploöe B¯ezka, umÌstÏnÈ
ve St¯edoËeskÈ pahorkatinÏ, proveden druh˝ odbÏr asimi-
laËnÌch org·n˘ pro stanovenÌ stavu v˝ûivy. V dubov˝ch
listech byl zjiötÏn relativnÏ vysok˝ obsah dusÌku ñ
25 300 mg.kg-1 (viz obr.). Ve srovn·nÌ s odbÏrem prove-
den˝m v roce 2001 doölo k jeho mÌrnÈmu poklesu
(o 3 900 mg.kg-1), p¯esto obÏ pr˘mÏrnÈ hodnoty obsahu
dusÌku leûÌ v hornÌ oblasti optim·lnÌho rozsahu v˝ûivy.

Pr˘mÏrn˝ obsah fosforu v dubov˝ch listech v roce 2003
poklesl na hodnotu 1 680 mg.kg-1, tedy o 809 mg.kg-1,
ve srovn·nÌ s rokem 2001 je st·le v optim·lnÌ oblasti v˝ûi-
vy.

TakÈ pr˘mÏrn˝ obsah draslÌku v dubov˝ch listech
v roce 2003 poklesl o 365 mg.kg-1 na pr˘mÏrn˝ obsah
9 031 mg.kg-1. I p¯es pokles leûÌ zjiötÏn· hodnota v hornÌ
Ë·sti optim·lnÌho rozsahu v˝ûivy.

V roce 2003 byl zjiötÏn velmi vysok˝ pr˘mÏrn˝ obsah
v·pnÌku v listech ñ 6 825 mg.kg-1. Oproti roku 2001 vöak
doölo k poklesu o 1 077 mg.kg-1. V obou odbÏrech leûÌ
obsahy v hornÌ oblasti optim·lnÌho rozmezÌ v˝ûivy.

Pr̆ mÏrn˝ obsah ho¯ËÌku vzrostl z hodnoty 1 967 mg.kg-1

v roce 2001 na hodnotu 2 134 mg.kg-1 v roce 2003, kter·
leûÌ ve st¯ednÌ oblasti optim·lnÌ v˝ûivy.

Pr˘mÏrn˝ obsah sÌry stanoven˝ v dubov˝ch listech klesl
z hodnoty 1 776 mg.kg-1 (rok 2001) na pr˘mÏrn˝ obsah
1 660 mg.kg-1 v roce 2003. Hodnota stanoven· v roce 2003
ukazuje na slabou z·tÏû imisemi sÌry.

PomÏry obsah˘ jednotliv˝ch prvk˘ v˝ûivy k obsahu
dusÌku jsou uvedeny v tabulce.

Z tabulky vypl˝v·, ûe pomÏry obsah˘ ho¯ËÌku a v·pnÌku
k obsahu dusÌku jsou v po¯·dku a pohybujÌ se v dopo-
ruËen˝ch intervalech. PomÏr mezi obsahem dusÌku a dras-

Leaf analyses

In 2003, in the monitoring plot B¯ezka, situated in
St¯edoËesk· pahorkatina, second sample taking of assimila-
tion organs was done, to state the nutrient status. In the oak
leaves relatively high content of nitrogen was stated ñ
25,300 mg.kg-1 (see Fig.). Compared to the sampling year of
2001, it was slight decrease (in 3,900 mg.kg-1), however, the
two values of nitrogen are in the upper level of optimal
nutrition.

Average phosphorus content in the oak leaves has
decreased to 1,680 mg.kg-1, i.e. in 809 mg.kg-1 in 2003, com-
pared to 2001, however, it is still optimal nutrition level.

Also average potassium content in the oak leaves has
decreased in 365 mg.kg-1 in 2003, to the average content of
9,031 mg.kg-1. In spite of the decrease the value still corre-
sponds to the upper level of optimum.

In 2003 high average content of calcium in the leaves
was found ñ 6,825 mg.kg-1. Compared to 2001 it was a de-
crease in 1,077 mg.kg-1. However, in the two sample takings
the contents are in the upper level of optimal nutrition.

Average content of magnesium increased from
1,967 mg.kg-1 in 2001, to the value of 2,134 mg.kg-1 in 2003,
which is in the middle of optimal nutrition level.

Average sulphur content stated in the oak leaves has
decreased from 1,776 mg.kg-1 (in 2001) to average content
of 1,660 mg.kg-1 in 2003. The value as stated in 2003 shows
low load by sulphur emission.

Ratio of the content of individual nutrients and nitrogen
is presented in the Table.

Table shows that the ratios of magnesium and calcium
to nitrogen are ranging in the intervals recommended.
Ratio of nitrogen and potassium was disturbed in 2001,
however, it was normal in 2003. In contrary, in 2003, the

Obr. 5.2.4.2 Pr˘mÏrnÈ obsahy ûivin v dubov˝ch listech na ploöe B¯ezka
Average content of nutrients in the oak leaves in the plot B¯ezka
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lÌku byl naruöen v roce 2001, ale v roce 2003 je jiû v nor-
m·lu. Naopak v roce 2003 doölo k naruöenÌ pomÏru mezi
obsahem dusÌku a fosforu, Pokles v p¯Ìjmu fosforu byl
v˝raznÏjöÌ neû pokles v p¯Ìjmu dusÌku.

Depozice

Hodnoty pH v porostu se ve srovn·nÌ s p¯edchozÌm
rokem mÌrnÏ snÌûily z 6,16 na 5,70, pohybujÌ se v rozmezÌ
4,64 a 7,36, na volnÈ ploöe naopak doölo k n·r˘stu z 5,47 na
6,66 a hodnoty se pohybujÌ mezi 5,44 a 6,71. Koncen-
trace sÌran˘ (SO4

2-) v porostu se pohybuje mezi 4,03 a
22,95 mg.l-1, koncentrace dusiËnan˘ (NO3

--) mezi 0,02 a
24,08 mg.l-1, amonn˝ch iont˘ (NH4

+) pak mezi 0,5 a
6,28 mg.l-1, na volnÈ ploöe se koncentrace sÌran˘ pohybujÌ
v rozmezÌ 2,54 a 6,33 mg.l-1, koncentrace dusiËnan˘ v roz-
mezÌ 2,97 a 25,21 mg.l-1, koncentrace amonn˝ch iont˘ mezi
0,18 a 6,99 mg.l-1. Celkov· depozice sÌry se v porostu
i na volnÈ ploöe ve srovn·nÌ s rokem 2002 snÌûila (z 7,59
na 5,19 kg.ha-1.rok-1 v porostu a z 5,26 na 3,74 kg.ha-1.rok-1

na volnÈ ploöe), stejnÏ tak i depozice dusÌku v porostu
(z 10,06 na 7,46 kg.ha-1.rok-1). Na volnÈ ploöe se celkov·
roËnÌ depozice dusÌku mÌrnÏ zv˝öila z hodnoty 9,88 na
12,91 kg.ha-1.rok-1.

ratio of nitrogen and phosphorus was disturbed. The
decrease of phosphorus input was more significant than
that of nitrogen.  

Deposition

The pH values have decreased slightly, compared to
previous year, from 6.16 to 5.70, they vary from 4.64 and
7.36. In contrary, bulk deposition increased, from 5.47 to
6.66, the values are ranging between 5.44 and 6.71.
Sulphate concentration (SO4

2-) in the stand is between 4.03
and 22.95 mg.l -1, concentration of nitrates (NO3

-) between
0.02 and 24.08 mg.l-1, amonne ions (NH4

+) between 0.5 and
6.28 mg.l-1. In open area the sulphate concentrations are
between 2.54 and 6.33 mg.l-1, concentration of nitrogen is
ranging between 2.97 and 25.21 mg.l-1, concentration of
amonne ions between 0.18 and 6.99 mg.l-1. Total sulphur
deposition, both throughfall and bulk, has decreased,
compared to 2002, from 7.59 to 5.19 kg.ha-1.year-1 in the
stand, and from 5.26 to 3.74 kg.ha-1.year-1 in open
area, same as nitrogen deposition in the stand (of 10.06
to 7.46 kg.ha-1.year-1). In open area the total year de-
position of nitrogen has increased slightly, of 9.88 to
12.91 kg.ha-1.year-1.

Tab. 5.2.4.4 PomÏry ûivin v dubov˝ch listech na ploöe B¯ezka
Ratio of nutrients in the oak leaves in the plot B¯ezka

B ezka Optimum 1995 1997 1999 2001 2003 

N / Mg (8 – 30)    14,84 11,86 
N / Ca (2 – 7)    3,70 3,71 
N / K (1 – 3)    3,11 2,80 
N / P (6 – 12)       11,73 15,06 
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  Plocha / Plot   pH H+ NH4

+ NO3

- N SO4

2- S  F-  Cl-  
Q102 Porost / throughfall 2003 5,70 0,0051 5,77 12,67 7,46 15,56 5,19 0,23 7,20 
Q102 Voln· plocha / bulk 2003 6,66 0,0007 9,08 25,95 12,91 11,22 3,74 0,10 8,66 
 

Tab. 5.2.4.5 Depozice vybran˝ch prvk˘ v roce 2003 (kg.ha-1.rok-1)
Deposition of selected elements in 2003 (kg.ha-1.year-1)

  Plocha / Plot Al  Ca Cu Fe  K  Mg  Mn  Na P Zn 
Q102 Porost / throughfall 0,084 5,127 0,006 0,082 14,672 1,831 0,688 1,274 1,135 0,100
Q102 Voln· plocha / bulk 0,055 6,770 0,009 0,068 8,549 1,562 0,104 1,636 1,827 0,082

Tab. 5.2.4.6 Depozice ostatnÌch prvk˘ a kov˘ na ploch·ch II. ˙rovnÏ v roce 2003 (kg.ha-1.rok-1)
Deposition of other elements and metals on Level II plots in 2003 (kg.ha-1.year-1)
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Obr. 5.2.4.3 Celkov· depozice dusÌku a sÌry na ploöe B¯ezka
Total nitrogen and sulphur deposition in the plot B¯ezka
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HodnocenÌ stavu korun

Na ploöe se prov·dÌ hodnocenÌ zdravotnÌho stavu ko-
run od roku 1999, kdy pr˘mÏrn· hodnota defoliace Ëinila
21,8 %, coû je dosavadnÌ minimum (obr. 5.2.4.4).
N·sledovalo zhoröenÌ zdravotnÌho stavu a mÌrnÈ meziroË-
nÌ zlepöenÌ v roce 2002 se uk·zalo jen jako p¯echodnÈ.
Pr˘mÏrn· hodnota defoliace v roce 2003 dos·hla ˙rovnÏ
hodnot z let 2000 a 2001 a Ëinila 27,7 %. Oproti roku 2002
to znamen· n·r˘st o 1,6 %, p¯iËemû se silnÏ zv˝öil podÌl
slabÏ defoliovan˝ch strom˘ na ˙kor zcela zdrav˝ch.
Nejv˝raznÏji se zhoröil zdravotnÌ stav jasanu a habru,
u nichû byla zjiötÏna nejvÏtöÌ mÌra odlistÏnÌ od zaË·tku mo-
nitorov·nÌ tÈto plochy (obr. 5.2.4.6). Na stejnÈ ˙rovni
s rokem 2002 se drûÌ pr˘mÏrn· defoliace dubu, takûe st·le
p¯evyöuje 30 %. Nad·le pokraËovalo sniûov·nÌ pr˘mÏrnÈ
hodnoty defoliace u dubu ËervenÈho a zjiötÏn· hodnota se
nynÌ nach·zÌ pod 30 %, na 28,3 %. Tento druh ale nenÌ tak
z·sadnÌ pro hodnocenÌ plochy, neboù se zde vyskytuje jen
v malÈm poËtu. NejËastÏjöÌm typem defoliace st·le z˘st·va-
jÌ Ñmal· okna v korunÏì, kter˝ je n·sledov·n typem
Ñp¯ev·ûnÏ velk· okna v korunÏì.

Na tÈto lokalitÏ, kde bylo stabilnÏ pozorov·no vysokÈ
zastoupenÌ strom˘ s barevn˝mi zmÏnami, jich v roce 2003
radik·lnÏ ubylo (obr. 5.2.4.5). Ze vöech ploch II. ˙rovnÏ,
pr·vÏ tato zaznamenala nejvÏtöÌ meziroËnÌ pokles podÌlu
takto poökozen˝ch strom˘. Aktu·lnÏ bylo zjiötÏno 80 %
strom˘ bez diskolorace, p¯iËemû o rok d¯Ìve to bylo
pouh˝ch 47,3 %. V drtivÈ vÏtöinÏ se jednalo o diskoloraci
slabÈ intenzity. PoökozenÌ listov˝ch org·n˘ listoûrav˝m
hmyzem bylo zaznamen·no u necel˝ch 15 % jedinc˘ ñ
zejmÈna u obou druh˘ dub˘.

O zhoröov·nÌ zdravotnÌho stavu porostu m˘ûe svÏdËit
stoupajÌcÌ podÌl strom˘ s v˝skytem sekund·rnÌch v˝hon˘

Crown condition assessment

Crown condition assessment is done since 1999, when
the average defoliation was 21.8 %, which is the minimum
value, up to date (Fig. 5.2.4.4). This state was followed with
worsening, moderate improvement, observed in 2002, was
only temporary. In 2003 average defoliation was reaching
the values of 2000 and 2001, it was 27.7 %. Compared to
2002 it means an increase in 1.6 %, the proportion of fully
healthy trees decreased significantly, in favour of slightly
defoliated. The highest worsening of the health state
observed with ash and hornbeam, of the highest defoliation
values since beginning of investigation within the plot
(Fig. 5.2.4.6). Average oak defoliation is at the same level
as in 2002, it is over 30 %. Decrease of defoliation of the
red oak was ongoing, so it is below 30 % today, at about
28.3 %. However, this species is not that important for the
plot assessment, as only few individuals are represented.
The most frequent type of defoliation are still "small win-
dows in the crown", followed with "prevailing big win-
dows".

Within the locality, where colour changes were quite
frequent in the past, the occurrence of discoloured trees has
decreased radically in 2003 (Fig. 5.2.4.5). The inter-year
decrease of discoloration in this plot was the highest of all
level II plots. Actually observed 80 % of trees, not showing
any symptoms of discoloration. In previous year there were
only 47.3 % of such trees, however, discoloration was of
low intensity. Damage of the assimilation organs by leaf-
eating insects was recorded at almost 15 % of individuals ñ
mainly the two oak species were affected.

Deterioration of the health state can be confirmed by an
increasing number of trees with secondary shoots, both in
the crown and stem. In 2003 about 70 % of trees had epi-



48 Monitoring zdravotnÌho stavu lesa 

v korunÏ a na kmeni, kter˝ch bylo v roce 2003 na ploöe
70 %. Sekund·rnÌ v˝hony (epikormy) jsou stromem
vytv·¯eny zË·sti i jako kompenzace ztr·ty listov˝ch org·n̆
v prim·rnÌ korunÏ. Tak velk˝ podÌl strom˘ s epikormy nebyl
zaznamen·n na û·dnÈ jinÈ ploöe II. ˙rovnÏ. PoökozenÌ
kmene bylo pozorov·no u 14,5 % jedinc˘, jednalo se o hni-
lobu kmene habr˘. V˝skyt plod˘ byl klasifikov·n jako
ÑbÏûn˝ì u 10 % habr˘ a 13 % jasan˘.

corms. Not at any other level II plot such a high occurrence
of epicormic shooting was recorded. Stem damage record-
ed at 14.5 % individuals, it was mainly stem rot of horn-
beams. About 10 % of hornbeams, and 13 % of ash trees
were fruiting.

Obr. 5.2.4.4 V˝voj zastoupenÌ t¯Ìd defoliace a
hodnoty pr˘mÏrnÈ defoliace
Development of defoliation classes
and average defoliation
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Obr. 5.2.4.6 V˝voj pr˘mÏrnÈ defoliace pro jednotlivÈ druhy d¯evin
Development of average defoliation of individual tree species
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Obr. 5.2.4.5 V˝voj zastoupenÌ t¯Ìd diskolorace
Development of discoloration classes  
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5.2.5

Q 103 ñ VöeteË
International code: 2103

LesnÌ oblast: 10. St¯edoËesk· pahorkatina

L»R, s. p., LS VodÚany

Základní charakteristiky plochy / Plot characteristics 

Rozm r plochy v m / Plot area  50 x 50 m 
Datum založení plochy / Plot established  23. 5. 2000 
Expozice / Orientation  JZ / SW 
Po et strom  / Number of trees  101 (platí k 01. 2001) 
Nadmo ská výška / Altitude  615 
Porost / Forest stand  204 C11 (LHP 1998) 
Rok založení hlavního porostu / 
Dominant storey established  

1894 

P vod porostu / History of forest stand  um le založen / artificially planted 
Hlavní d evina plochy / The main species    buk lesní / Fagus sylvatica  

Zmlazování / Regeneration  dobré / good 
P dní typ 
FAO Soil unit  

kambizem dystrická 
Epidystric Cambisosl  

Humusový typ / Humus type mulový  moder / moder 
Geologické podloží / Parent material biotitická pararula / biotitic paragneiss 
Lesní typ / Forest type 5K7 – kyselá jedlobu ina metlicová / acid fir-beech 

woodland with Deschampsia flexuosa 
Celková pokryvnost p ízemní vegetace / 
Total cover of ground vegetation 

7 % 

Fytocenologická charakteristika / 
Phytocenological characteristics 

 

Potenciální p irozená vegetace – acidofilní 
jedlobu ina blízká asociaci Deschampsio flexuosae-
Abietinum. Dnes vyšší podíl smrku, ale buk a 
áste n  i jedle se velmi dob e zmlazují. V druhov  

velmi chudém a málo vyvinutém pat e p evládá 
vedle semená k  d evin Deschampsia flexuosa.   

Potential natural vegetation – acidophilous fir-beech, 
close to Deschampsio flexuosae-Abietinum 
association. Today higher proportion of spruce, 
beech and fir regenerates well, however. In very 
poor and not well-developed herb layer, besides tree 
species seedlings, Deschampsia flexuosa prevails 

 

5.˙roveÚ II ñ Q
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Meteorologick· mÏ¯enÌ

Stanice mÏ¯Ì od z·¯Ì 2003.

ListovÈ anal˝zy

V roce 2003 byl na monitoraËnÌ ploöe VöeteË, umÌstÏnÈ
ve St¯edoËeskÈ pahorkatinÏ, proveden druh˝ odbÏr asimi-
laËnÌch org·n˘ pro stanovenÌ stavu v˝ûivy. V bukov˝ch lis-
tech doölo v roce 2003 k mÌrnÈmu poklesu (o 500 mg.kg-1)
obsahu dusÌku a byla dosaûena pr˘mÏrn· hodnota
23 500 mg.kg-1, leûÌcÌ v hornÌ oblasti optim·lnÌho rozsahu
v˝ûivy.

Meteorological measuring

Station is measuring since September 2003.

Leaf analyses

In 2003, within the monitoring plot of VöeteË, situated in
St¯edoËesk· pahorkatina, samples of assimilation organs
were taken for the second time, to state the nutrient status.
In 2003, in the beech leaves slight decrease (in 500 mg.kg-1)
of nitrogen content was stated, the average value was
23,500 mg.kg-1, laying in the upper level of optimal nutrient
range.

Tab. 5.2.5.1 Pr˘mÏrnÈ mÏsÌËnÌ charakteristiky
Mean monthly values

  I II III IV V VI VII VIII IX X XI XII 

T          4,2 3,6 ñ 1,6 
Tma
x          8,0 6,4 0,9 
Tmin          0,8 1,1 ñ 4,2 
              
T+          22,6 11,6 6,9 
T-          ñ 6,6 ñ 3,6 ñ 15,5 
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T pr˘mÏrn· mÏsÌËnÌ teplota vzduchu / mean monthly air temperature
Tmax mÏsÌËnÌ pr˘mÏr maxim·lnÌch dennÌch teplot vzduchu / monthly mean of maximum daily air temperatures
Tmin mÏsÌËnÌ pr˘mÏr minim·lnÌch teplot vzduchu / monthly mean of minimum daily air temperatures
T+ nejvyööÌ namÏ¯en· teplota vzduchu v mÏsÌci / the highest temperature in given month
T- nejniûöÌ namÏ¯en· teplota vzduchu v mÏsÌci / the lowest temperature in given month

Obr. 5.2.5.1 Pr˘mÏrnÈ obsahy ûivin v bukov˝ch listech na ploöe VöeteË
Average nutrient contents in the beech leaves in the plot VöeteË

2350024000

2023

1576

10265 8068

9416
11239

2097,352286

1471
1716

0

5000

10000

15000

20000

25000

30000

1995 1997 1999 2001 2003

m
g.

kg
-1

N

P

K

Ca

Mg

S



51Monitoring zdravotnÌho stavu lesa 

Pr˘mÏrn˝ obsah fosforu v listech v roce 2003 poklesl na
hodnotu 1 576 mg.kg-1, tedy o 447 mg.kg-1 ve srovn·nÌ
s rokem 2001, leûÌ vöak st·le v optim·lnÌ oblasti v˝ûivy.

TakÈ pr˘mÏrn˝ obsah draslÌku v bukov˝ch listech v ro-
ce 2003 poklesl o 2 197 mg.kg-1 na pr˘mÏrn˝ obsah
8 068 mg.kg-1. I p¯es pokles leûÌ zjiötÏn· hodnota v hornÌ
Ë·sti optim·lnÌho rozsahu v˝ûivy.

V roce 2003 byl zjiötÏn velmi vysok˝ pr˘mÏrn˝ obsah
v·pnÌku v listech ñ 9 416 mg.kg-1. Oproti roku 2001 vöak
doölo k poklesu o 1 823 mg.kg-1. V obou p¯Ìpadech jde
o velmi vysokÈ obsahy v·pnÌku, leûÌcÌ na hornÌ hranici
optima v˝ûivy.

Pr˘mÏrn˝ obsah ho¯ËÌku klesl z hodnoty 2 286 mg.kg-1

v roce 2001 na hodnotu 2 097 mg.kg-1 v roce 2003, kter·
leûÌ v oblasti vysokÈ aû luxusnÌ v˝ûivy.

Pr˘mÏrn˝ obsah sÌry stanoven˝ v bukov˝ch listech klesl
z hodnoty 1 716 mg.kg-1 v roce 2001, na pr˘mÏrn˝ obsah
1 660 mg.kg-1 stanoven˝ v roce 2003. Hodnota obsahu sÌry
stanoven· v roce 2003 ukazuje na slabou z·tÏû bukovÈho
porostu imisemi sÌry.

PomÏry obsah˘ jednotliv˝ch prvk˘ v˝ûivy k obsahu
dusÌku v bukov˝ch listech jsou uvedeny v tabulce 5.2.5.2.

Z tabulky vypl˝v·, ûe v roce 2001 byly vöechny pomÏry
mezi ûivinami a dusÌkem v po¯·dku a pohybovaly se v opti-
m·lnÌch intervalech. V roce 2003 doölo k minim·lnÌm
zmÏn·m. PomÏry ho¯ËÌku, v·pnÌku a draslÌku k dusÌku
mÌrnÏ stouply, a st·le z˘staly v doporuËen˝ch intervalech.
Pouze v˝raznÏjöÌ pokles obsahu fosforu v roce 2003
vyvolal naruöenÌ rovnov·ûnÈ v˝ûivy mezi obsahy dusÌku
a fosforu.

Depozice

StandardnÌ odbÏrovÈ za¯ÌzenÌ bylo nainstalov·no na
poË·tku z·¯Ì 2003 a nav·zalo na p¯edchozÌ mÏ¯enÌ. Hodnoty
pH se v porostu pohybujÌ od 4,52 do 7,51, na volnÈ ploöe
od 4,22 do 7,09, ve srovn·nÌ s p¯edchozÌm rokem se v po-
rostu i na volnÈ ploöe mÌrnÏ zv˝öily. Koncentrace sÌran˘
(SO4

2-) se pohybujÌ od 1,51 do 11,32 mg.l-1 v porostu a od
0,56 do 4,71 mg.l-1 na volnÈ ploöe, koncentrace dusiËna-
n˘ (NO3

-) v porostu od 0,13 do 26,39 mg.l-1 a od 0,02
do 20,21 mg.l-1 na volnÈ ploöe a koncentrace amonn˝ch
iont˘ (NH4

+) od 0,03 do 9,68 mg.l-1 v porostu a od 0,03 do
6,79 mg.l-1 na volnÈ ploöe. Celkov· depozice sÌry je v po-
rostu 3,86 kg.ha-1.rok-1, na volnÈ ploöe 2,36 kg.ha-1.rok-1 a
celkov· depozice dusÌku v porostu je 7,20 kg.ha-1.rok-1 a

In 2003 the average content of phosphorus in leaves has
decreased to 1,576 mg.kg-1, it means in 447 mg.kg-1, com-
pared to 2001, however, it is still in optimal nutrient level.

Also average content of potassium in the beech leaves in
2003 has decreased in 2,197 mg.kg-1, to the average value
of 8,068 mg.kg-1. In spite of the decrease the value stated
is still in the upper level of optimal nutrition status.

In 2003 very high content of calcium was found in the
leaves ñ 9,416 mg.kg-1. Compared to 2001 it was a de-
crease in 1,823 mg.kg-1. In both cases it is very high cal-
cium content, at the upper level of optimal nutrition.

Average content of magnesium has decreased from
2,286 mg.kg-1 in 2001 to 2,097 mg.kg-1 in 2003, which
means high to luxury nutrition.

Average content of sulphur stated in the beech leaves
has decreased from 1,716 mg.kg-1 in 2001, to average con-
tent of 1,660 mg.kg-1 , stated in 2003. The value of sulphur
content stated in 2003 shows low load of the beech stand by
sulphur emission.

Ratio of individual nutrients and nitrogen in the beech
leaves is presented in the Table 5.2.5.2.

Table shows that in 2001 all the ratios of the nutrients
and nitrogen were OK, they were ranging in optimal inter-
vals. In 2003 the changes were minimal. Ratios of magne-
sium, calcium and potassium to nitrogen have increased
slightly, they were still in the intervals recommended. Only
more significant decrease of phosphorus in 2003 called dis-
turbance of the balanced nutrition in nitrogen/phosphorus
ratio. 

Deposition

Standard equipment for sample taking was installed in
beginning of September 2003, it binds on previous measur-
ing within the plot. The pH values in the stand are from 4.52
to 7.51, in open area they are from 4.22 to 7.09, compared
to previous year they increased slightly both in the stand
and in open area. Concentrations of sulphur compounds
(SO4

2-) range from 1.51 to 11.32 mg.l-1 in the stand and from
0.56 to 4.71 mg.l-1 in open area, concentrations of nitro-
gen compounds (NO3

-) in the stand from 0.13 to
26.39 mg.l-1, and from 0.02 to 20.21 mg.l-1 in open area, and
concentration of amonne ions (NH4

+) from 0.03 to
9.68 mg.l-1 in the stand, and from 0.03 to 6.79 mg.l-1 in
open area. Total deposition of sulphur in the stand is
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Tab. 5.2.5.2 PomÏry ûivin v bukov˝ch listech na ploöe VöeteË
Ratio of nutrients in the beech leaves in the plot VöeteË

VöeteË Optimum 1995 1997 1999 2001 2003 
N / Mg (8 ñ 30)    10,50 11,21 
N / Ca (2 ñ 7)    2,35 2,50 
N / K (1 ñ 3)    2,34 2,91 
N / P (6 ñ 12)       11,86 14,91 
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na volnÈ ploöe 5,59 kg.ha-1.rok-1, coû znamen· ve srovn·nÌ
s p¯edchozÌm rokem pokles v porostu i na volnÈ ploöe.

3.86 kg.ha-1.year-1, in open area 2.36 kg.ha-1.year-1, and total
nitrogen deposition in the stand is 7.20 kg.ha-1.year-1 and in
open area 5.59 kg.ha-1.year-1, meaning the decrease both in
the stand and in open area, compared to previous year.

Obr. 5.2.5.2 Celkov· depozice dusÌku a sÌry na ploöe VöeteË (kg.ha-1.rok-1)
Total nitrogen and sulphur deposition in the plot VöeteË (kg.ha-1.year-1)5.
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Tab. 5.2.5.3 Depozice vybran˝ch prvk˘ v roce 2003 (kg.ha-1.rok-1)
Deposition of selected elements in 2003 (kg.ha-1.year-1)

  Plocha / Plot   pH H
+
 NH4

+
 NO3

-
  N SO4

2- 
 S  F-  Cl-  

Q103 Porost / throughfall 2003 5,48 0,0098 4,81 15,34 7,20 11,57 3,86 0,16 3,95 
Q103 Volná plocha / bulk 2003 5,24 0,0250 4,36 9,77 5,59 7,06 2,36 0,12 11,74 

 

Tab. 5.2.5.4 Depozice ostatnÌch prvk˘ a kov˘ na ploch·ch II. ˙rovnÏ v roce 2003 (kg.ha-1.rok-1)
Deposition of other elements and metals on the Level II plots in 2003 (kg.ha-1. year-1)

  Plocha / Plot Al  Ca Cu Fe  K  Mg  Mn  Na P Zn 

Q103 Porost / throughfall 0,055 5,284 0,009 0,074 11,362 1,601 0,354 0,853 1,248 0,057
Q103 Volná plocha / bulk 0,037 6,539 0,013 0,051 8,456 1,610 0,242 1,057 1,492 0,059

kg.ha-1.rok-1
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HodnocenÌ stavu korun

Plocha je monitorov·na od roku 2000 a tvo¯Ì ji zapojen˝
m˝tnÌ bukov˝ porost s korunami viditeln˝mi vÏtöinou
pouze odspodu, coû znesnadÚuje hodnocenÌ nÏkter˝ch para-
metr˘. V prvnÌm roce hodnocenÌ byla pr˘mÏrn· hodnota
defoliace na plochu nejvyööÌ (16 %) a od tÈ doby se tato
hodnota jiû pohybuje jen pod hranicÌ 15 %, coû ËinÌ tuto
plochu z hlediska zdravotnÌho stavu porostu nejkvalitnÏjöÌ
ze vöech sledovan˝ch ploch ˙rovnÏ II. Pr˘mÏrn· defoliace
v roce 2003 Ëinila 14,7 %. Oproti roku 2002 se snÌûilo za-
stoupenÌ st¯ednÏ a zejmÈna slabÏ defoliovan˝ch strom˘ ve
prospÏch strom˘ zcela zdrav˝ch (obr. 5.2.5.3). NÌzkÈ mÌ¯e
defoliace odpovÌd· i p¯evl·dajÌcÌ typ defoliace ñ Ñmal·
okna v korunÏì. O dobrÈm zdravotnÌm stavu svÏdËÌ i nulov˝
v˝skyt strom˘ s barevn˝mi zmÏnami (obr. 5.2.5.4). TaktÈû
dieback nebyl zaznamen·n ani u jednoho stromu.

EpikormnÌ v˝hony, kterÈ mohou svÏdËit o zhoröenÈm
zdravotnÌm stavu, se vyskytovaly jen slabÏ v nÏkter˝ch
Ë·stech koruny a kmene, a to i vzhledem k uzav¯enÈmu
z·poji porostu. PoökozenÌ kmene se objevilo u 17,7 %
strom˘, coû je zcela totoûn˝ podÌl s p¯edchozÌmi dvÏma
roky. Byla to poökozenÌ mechanick· v d˘sledku tÏûebnÌ Ëin-
nosti a hniloba. Na ploöe plodilo 37 % buk˘, jednalo se
o jednotlivÈ roztrouöenÈ bukvice v korunÏ. V˝skyt plod˘
mÏl jen mal˝ vliv na stupeÚ odlistÏnÌ.

Crown condition assessment

The plot is monitored since 2000. It is a mature beech
stand of closed canopy, which makes the assessment of
some parameters quite difficult. In the first year of the
assessment the average plot defoliation was of the highest
value (16 %), since then the value is slightly decreasing,
today being slightly below 15 %. It is the best value of all
the level II plots. In 2003 the average defoliation was
14.7 %. Compared to 2002 the percentage of moderate-
ly and mainly slightly defoliated trees, in favour of fully
healthy trees decreased (Fig. 5.2.5.3). Also prevailing type
of defoliation corresponds to the low level ñ small windows
in the crown. Null occurrence of the colour changes con-
firms good health state of the stand as well (Fig. 5.2.5.4).

Epicorms, which can illustrate worse health state, have
been observed only rarely in the crown and stem, also due
to close canopy of the stand. Stand damage was recorded at
17.7 % of the trees. Same number was observed also two
years ago. It was mainly mechanical damage during felling
operations, and stem rot. About 37 % of the beech trees
were fruiting, scars beechnut observed within the crowns.
Fruit occurrence was of low impact on defoliation level.

5.˙roveÚ II ñ Q
 103Obr. 5.2.5.3 V˝voj zastoupenÌ t¯Ìd defoliace a hodnoty pr˘mÏrnÈ defoliace

Development of defoliation classes and average defoliation

Q 103

0%

20%

40%

60%

80%

100%

20
00

20
01

20
02

20
03

100%

>60%

>25 - 60%

>10 - 25%

0 - 10%

pr˘m. defoliace
mean defoliation



54 Monitoring zdravotnÌho stavu lesa 

5.
˙r

ov
eÚ

 II
 Q

 1
03

Obr. 5.2.5.4 V˝voj zastoupenÌ t¯Ìd diskolorace
Development of discoloration classes
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5.2.6

Q 163 ñ L·senice
(VojÌ¯ov)

International code: 2163

LesnÌ oblast: 16. »eskomoravsk· vrchovina

L»R, s. p., LS Jind¯ich˘v Hradec

Základní charakteristiky plochy / Plot characteristics 

Rozm r plochy v m / Plot area  50 x 50 m 
Datum založení plochy / Plot established  24. 5. 2000 
Expozice / Orientation  JZ / SW 
Po et strom  / Number of trees  121 (platí k 01. 2001) 
Nadmo ská výška / Altitude  595 
Porost / Forest stand  227B9 (LHP 1996) 
Rok založení hlavního porostu / 
Dominant storey established  

1914 

P vod porostu / History of forest stand  um le založen / artificially planted 
Hlavní d evina plochy / The main species    smrk ztepilý / Picea abies 

Dopl kové d eviny  buk lesní / Fagus sylvatica, jedle b lokorá / Abies alba, 
dub zimní / Quercus petraea 

Zmlazování / Regeneration  sporadické / rare 
P dní typ 
FAO Soil unit  

humusový podzol  
Haplic Podzols  

Humusový typ / Humus type mocný surový moder /moder 
Geologické podloží / Parent material eolitický písek mezi balvany dvojslídného granitu  / 

dune sands 
Lesní typ / Forest type 4S4  - sv ží bu ina s ma inkou / fresh beech woodland 

with Gallium odoratum 
Celková pokryvnost p ízemní vegetace / 
Total cover of ground vegetation 

8 % 

Fytocenologická charakteristika / 
Phytocenological characteristics 

 

Kv tnatá bu ina p irozeného charakteru svazu Fagion 
s dominancí Galium odoratum. Místy indikace okyselení 
(výskyt Luzula luzuloides). Vynikající p irozené 
zmlazení buku. 
Herb-rich beech stand of natural character, of Fagion 
ass., Galium odoratum dominates. In some spots 
indications of acidification (occurrence of Luzula 
luzuloides). Extraordinary regeneration of beech. 
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Meteorologick· mÏ¯enÌ

Stanice mÏ¯Ì od Ëervence 2003.

Meteorological measuring

Station is measuring since July 2003.

Tab. 5.2.6.1 Pr˘mÏrnÈ mÏsÌËnÌ charakteristiky
Mean monthly values

Obr. 5.2.6.1 V˝voj teplot v roce 2003
Temperature development in 2003
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º C

T

Tmax

Tmin

T pr˘mÏrn· mÏsÌËnÌ teplota vzduchu / mean monthly air temperature
Tmax mÏsÌËnÌ pr˘mÏr maxim·lnÌch dennÌch teplot vzduchu / monthly mean of maximum daily air temperatures
Tmin mÏsÌËnÌ pr˘mÏr minim·lnÌch teplot vzduchu / monthly mean of minimum daily air temperatures
T+ nejvyööÌ namÏ¯en· teplota vzduchu v mÏsÌci / the highest temperature in given month
T- nejniûöÌ namÏ¯en· teplota vzduchu v mÏsÌci / the lowest temperature in given month
P mÏsÌËnÌ ˙hrn sr·ûek / total monthly precipitation

  I II III IV V VI VII VIII IX X XI XII 

T        19,9 12,5 4,4 4,1 ñ 1,3 
Tmax        28,2 19,5 8,7 7,6    2,0 
Tmin        12,4 6,7 0,6 1,2 ñ 4,2 
              
T+        35,8 28,6 22,4 15,0     7,1 
T-               6,5 ñ 0,6 ñ 7,0 ñ 2,3 ñ 15,5

P               72,4 34,2    

Tab. 5.2.6.2 DÈlka teplotnÌch obdobÌ v˝znamn˝ch pro vegetaci
The length of temperature periods important for vegetation

  2003 

Kontinu·lnÌ bezmrazovÈ obdobÌ  / 
Continuing non-freezing period 

od poË·tku mÏ¯ enÌ do 24. 9. / 
since beginning to 24/9  

VelkÈ vegetaËnÌ obdobÌ (T > 5 ∞C) / 
Long vegetation period 

od poË·tku mÏ¯ enÌ do 7. 10./ 
since beginnig to  7/10 

HlavnÌ vegetaËnÌ obdobÌ (T > 10 ∞C) / 
Main vegetation period 

od poË·tku mÏ¯ enÌ do 1. 9. / 
since beginning to 1/9 
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ListovÈ anal˝zy

V roce 2003 byl na monitoraËnÌ ploöe L·senice,
nach·zejÌcÌ se v jiûnÌch »ech·ch, proveden druh˝ odbÏr
asimilaËnÌch org·n˘ pro stanovenÌ stavu v˝ûivy. V 1. roË-
nÌku jehliËÌ doölo v roce 2003 k poklesu obsahu dusÌku,
pr˘mÏrn˝ obsah dusÌku byl 12 646 mg.kg-1 a leûel tÏsnÏ nad
hranicÌ nedostatku (12 000 mg.kg-1). V roce 2001 (viz obr.
5.2.6.2) byl pr˘mÏrn˝ obsah dusÌku 13 085 mg.kg-1.

V roce 2003 doölo takÈ k mÌrnÈmu poklesu pr˘mÏr-
nÈho obsahu fosforu v 1. roËnÌku jehliËÌ a to z hodno-
ty 2 220 mg.kg-1 zjiötÏnÈ v roce 2001 na hodnotu
2 003 mg.kg-1. V obou p¯Ìpadech jde o obsahy, kterÈ lze
charakterizovat jako vysokÈ, leûÌcÌ na hornÌ hranici
optima v˝ûivy fosforem.

Pr̆ mÏrn˝ obsah draslÌku klesl v roce 2003 o 901 mg.kg-1

na 5 665 mg.kg-1 ve srovn·nÌ s rokem 2001, kdy dos·-
hl pr˘mÏrn˝ obsah draslÌku hodnoty 6 566 mg.kg-1.
Jak v roce 2001, tak v roce 2003 leûÌ obsahy ve st¯ednÌ
oblasti optim·lnÌho intervalu v˝ûivy.

TakÈ obsah v·pnÌku v 1. roËnÌku jehliËÌ poklesl v ro-
ce 2003 a dos·hl pr˘mÏrnÈ hodnoty 3 889 mg.kg-1.
V roce 2001 byl obsah v·pnÌku o 843 mg.kg-1 vyööÌ, tedy
4 732 mg.kg-1. Obsah v·pnÌku se v roce 2003 pohyboval
ve st¯ednÌ Ë·sti optima v˝ûivy.

Pr˘mÏrnÈ obsahy ho¯ËÌku v 1. roËnÌku jehliËÌ v obou
letech dos·hly hodnoty leûÌcÌ v dolnÌ Ë·sti optim·lnÌho
rozsahu v˝ûivy. V roce 2001 byl pr˘mÏrn˝ obsah ho¯ËÌku
831 mg.kg-1 a v roce 2003 klesl na 789 mg.kg-1. 

Pr˘mÏrn˝ obsah sÌry v roce 2003 klesl na 928 mg.kg-1,
a stejnÏ jako v roce 2001 (1 140 mg.kg-1) byly zjiötÏnÈ
hodnoty na ˙rovni p¯irozenÈho obsahu a neindikovaly
û·dnou imisnÌ z·tÏû sÌrou.

Obsahy ûivin na ploöe nevykazujÌ û·dn˝ nedostatek
a svÏdËÌ o vyv·ûenÈ v˝ûivÏ. PomÏry mezi obsahy hlavnÌch
ûivin a dusÌkem jsou uvedeny v tabulce.

Leaf analyses

In 2003, it the monitoring plot L·senice, situated in
Southern Bohemia, samples of assimilation organs were
taken for the second time, to state the nutrient con-
tent. In the first needle-year class nitrogen decrease was
recorded in 2003, average nitrogen content was
12,646 mg.kg-1, it was just over the insufficiency thresh-
old (12,000 mg.kg-1). In 2001 (see Fig. 5.2.6.2) average
nitrogen content was 13,085 mg.kg-1.

In 2003 also slight decrease of phosphorus content
was found in the first needle-year class, from 2,220 mg.kg-1

in 2001 to 2,003 mg.kg-1. Both the values can be characte-
rized as high, in the upper level of optimal nutrition for
phosphorus.

Average potassium content has decreased in 901 mg.kg-1,
to 5,665 mg.kg-1 , in 2003, compared to the 2001, when the
average potassium content was 6,566 mg.kg-1. Same as in
2001, also in 2003 the content is medium level of optimal
nutrition.

Also calcium content in the first needle-year class
has decreased in 2003, reaching the average value of
3,889 mg.kg-1. In 2001 calcium content was in 843 mg.kg-1

higher, i.e. 4,732 mg.kg-1. In 2003 calcium content was in
medium of optimal nutrition level.

Average magnesium contents in the first needle-
year class in the two years were at the lower part of
optimal nutrition range. In 2001 average magnesium
content was 831 mg.kg-1, in 2003 it has decreased to
789 mg.kg-1. 

Average sulphur content in 2003 has decreased to
928 mg.kg-1. Same as in 2001 (1,140 mg.kg-1) the values
have corresponded to the natural content of this element,
they did not indicate any emission load by sulphur.

Nutrient contents within the plot do not show any insuf-
ficiency, they confirm good nutrition level. Ratio of the main
nutrients and nitrogen is shown in the Table. 

Obr. 5.2.6.2 Pr˘mÏrnÈ obsahy ûivin v 1. roËnÌku jehliËÌ na ploöe L·senice
Average nutrient contents in the first needle-year class in the plot L·senice
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V roce 2001 byly pomÏry mezi obsahem dusÌku a obsa-
hy ho¯ËÌku, v·pnÌku a draslÌku v po¯·dku, pohybovaly se
v optim·lnÌch rozmezÌch. Pouze pomÏr mezi obsahem
dusÌku a obsahem fosforu byl tÏsnÏ pod hranicÌ optim·lnÌho
pomÏru. V roce 2003 byly vöechny pomÏry v optim·lnÌch
rozmezÌch a svÏdËily o vyv·ûenÈ v˝ûivÏ porostu.

Depozice

Na ploöe bylo standardnÌ odbÏrovÈ za¯ÌzenÌ instalov·no
v porostu smrku mÌsto p˘vodnÌch odbÏrov˝ch n·dob v Ëer-
venci 2003. Hodnoty pH v porostu se pohybujÌ od 4,02 do
6,70, na volnÈ ploöe od 4,05 do 7,17, pr˘mÏrnÈ hodnoty se
v porostu zv˝öily z 4,74 na 5,10, na volnÈ ploöe z 4,42
na 4,68. Koncentrace sÌran˘ (SO4

2-) se pohybujÌ mezi 2,58
a 18,76 mg.l-1 v porostu a mezi 0,60 a 3,32 mg.l-1 na volnÈ
ploöe, koncentrace dusiËnan˘ (NO3

-) v porostu mezi 0,68
a 17,44 mg.l-1 a na volnÈ ploöe mezi 0,64 a 5,57 mg.l-1, kon-
centrace amonn˝ch iont˘ v porostu mezi 0,75 a 9,20 mg.l-1

a na volnÈ ploöe mezi 0,20 a 4,16 mg.l-1. Celkov· depozice
sÌry je v roce 2003 v porostu 6,88 kg.ha-1.rok-1, na volnÈ
ploöe 2,92 kg.ha-1.rok-1, celkov· depozice dusÌku v porostu
je 11,50 kg.ha-1.rok-1 a na volnÈ ploöe 8,78 kg.ha-1.rok-1.
Depozice dusÌku i sÌry se ve srovn·nÌ s rokem 2002 snÌûi-
la.

In 2001 the ratio of nitrogen content and contents of
magnesium, calcium and potassium was OK, ranging in
optimal values. Only the ratio of nitrogen to phosphorus
was just under the level of optimum. In 2003 all the ratios
were in optimal range, confirming good health state of the
stand.

Deposition

Standard measuring equipment was installed in the spru-
ce stand, instead of original sampling containers, in July
2003. The pH values in the stand are 4.02 to 6.70, in open
area from 4.05 to 7.17, average values in the stand have
increased from 4.74 to 5.10, in open area from 4.42 to 4.68.
Concentration of sulphur compounds (SO4

2-) are ranging
between 2.58 and 18.76 mg.l-1 in the stand and between 0.60
and 3.32 mg.l-1 in open area, concentration of nitrogen com-
pounds (NO3

-) in the stand between 0.68 and 17.44 mg.l-1 and
in open area between 0.64 and 5.57 mg.l-1, concentration of
amonne ions in the stand was between 0.75 and 9.20 mg.l-1

and in open area between 0.20 and 4.16 mg.l-1. In 2003
total sulphur deposition in the stand was 6.88 kg.ha-1.year-1,
in open area 2.92 kg.ha-1.year-1, total nitrogen deposition
in the stand was 11.50 kg.ha-1.year-1 and in open area
8.78 kg.ha-1.year-1. Both nitrogen and sulphur deposition
decreased, compared to 2002.

Tab. 5.2.6.3 PomÏry ûivin v 1. roËnÌku jehliËÌ na ploöe L·senice
Nutrient ratio in the first needle-year class in the plot L·senice

Lásenice Optimum 1995 1997 1999 2001 2003 

N / Mg (8-30)    15,74 16,02 
N / Ca (2-7)    3,36 3,25 
N / K (1-3)    1,99 2,23 
N / P (6-12)       5,89 6,31 
 

Obr. 5.2.6.3 Celkov· depozice dusÌku a sÌry na ploöe L·senice (kg.ha-1.rok-1)
Total nitrogen and sulphur deposition in the plot L·senice (kg.ha-1.year-1)
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MÏ¯enÌ koncentracÌ oxidu si¯iËitÈho na stanici L·-
senice/VojÌ¯ov vykazuje pozaÔovÈ hodnoty. BÏhem vege-
taËnÌho obdobÌ jsou zjiötÏnÈ hodnoty prakticky na hranici
mÏ¯itelnosti manu·lnÌmi metodami. V zimnÌm obdobÌ jsou
mÌrnÏ vyööÌ, p¯esto vöak nedosahujÌ v˝znamn˝ch hodnot.

HodnocenÌ stavu korun

I v roce 2003 pokraËoval pozvoln˝ trend r˘stu pr˘mÏrnÈ
defoliace na aktu·lnÌch 29 %. Trvale zejmÈna stoup· podÌl
st¯ednÏ defoliovan˝ch strom˘ na ˙kor strom˘ slabÏ defolio-
van˝ch (obr. 5.2.6.4). PodÌl zcela zdrav˝ch a silnÏ defolio-
van˝ch strom˘ z˘stal meziroËnÏ stejn .̋ Podle hodnoty
pr˘mÏrnÈ defoliace m˘ûeme d¯eviny se¯adit v sestupnÈm
po¯adÌ takto: dub zimnÌ (33,3 %), jedle (31,8 %), smrk
(29,4 %), mod¯Ìn (28,3 %), buk (25,0 %) ñ obr. 5.2.6.5.
V porovn·nÌ s rokem 2002 zaznamenal nejvÏtöÌ pokles hod-
noty pr˘mÏrnÈ defoliace dub zimnÌ, u nÏhoû tato hodnota
poklesla na nejniûöÌ ˙roveÚ od zaË·tku hodnocenÌ plochy
v roce 2000. NepatrnÈ meziroËnÌ zlepöenÌ zdravotnÌho stavu
bylo podchyceno i u jedle, naopak ostatnÌ d¯eviny na ploöe
prok·zaly mÌrnÈ zhoröenÌ. U smrku v˝raznÏ p¯evaûoval
ÑrovnomÏrn˝ì typ defoliace (84 %), u 16 % se vyskytovala
Ñvelk· okna v korunÏì. U buku p¯evl·dala Ñmal· okna v ko-
runÏì.

Measuring of sulphur oxide concentration shows the
background values at the station L·senice/VojÌ¯ov. During
the vegetation period the values measured are practically
border values which can be measured by manual methods,
In winter period concentrations are slightly higher, still
under the level of significance, however.

Crown condition assessment

Also in 2003, slowly increasing trend of average defoli-
ation was ongoing, to actual 29 %. Mainly the proportion
of moderately defoliated trees is permanently growing, in
detriment of the slightly defoliated (Fig. 5.2.6.4). The pro-
portion of the healthy trees and heavily defoliated trees was
the same interyearly. According to the value of average
defoliation, individual tree species can be ordered decrea-
singly in following way: oak (33.3 %), fir (31.8 %), spruce
(29.4 %), larch (28.3 %), beech (25.0 %) ñ Fig. 5.2.6.5.
Compared to 2002, the highest decrease of the average
defoliation was recorded with oak, of a decrease to lowest
value since the beginning of investigation, in 2000. Slight
inter-year improvement of the health state was observed
also with fir, in contrary, the rest of the tree species was of
slightly worse health state. Spruce was of prevailing pro-
portional type of defoliation (84 %), in 16 % ìbig windows
in the crownì observed. Prevailing type of defoliation of
beech was "small windows in the crown".

Tab. 5.2.6.6 Pr˘mÏrnÈ mÏsÌËnÌ koncentrace oxidu si¯iËitÈho na stanici L·senice v roce 2003 (West-
Gaeck)
Average monthly concentration of sulphur oxide in the station L·senice in 2003 (West-
Gaeck)

  I II III IV V VI VII VIII IX X XI XII z.o. v.o. rok

SO2 [µg.m-3] 3 5 6 3 2 2 3 2 3 3 3 3 4 2 3 
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Tab. 5.2.6.4 Depozice vybran˝ch prvk˘ v roce 2003 (kg.ha-1.rok-1)
Deposition of selected elements in 2003 (kg.ha-1.year-1)

  Plocha / Plot   pH H+ NH4

+ NO3

- N SO4

2-  S  F- Cl-  

Q163 Porost / throughfall 2003 5,10 0,0223 9,12 19,56 11,50 20,61 6,88 0,23 6,03 
Q163 Voln· plocha / bulk 2003 4,68 0,1010 8,20 10,69 8,78 8,75 2,92 0,11 10,21

 

  Plocha / Plot Al  Ca Cu Fe  K  Mg  Mn  Na P Zn 

Q163 Porost / throughfall 0,167 6,281 0,008 0,115 14,343 1,386 1,268 1,357 1,080 0,073
Q163 Voln· plocha / bulk 0,145 5,464 0,014 0,055 3,018 0,741 0,081 1,156 0,636 0,080

 

Tab. 5.2.6.5 Depozice ostatnÌch prvk˘ a kov˘ na ploch·ch II. ˙rovnÏ v roce 2003 (kg.ha-1.rok-1)
Deposition of other elements and metals on the Level II plots in 2003 (kg.ha-1.year-1)

z.o. zimnÌ obdobÌ (I ñ III, X ñ XII) / winter season (I ñ III, X ñ XII)
v.o. vegetaËnÌ obdobÌ (IV ñ IX) / vegetation period (IV ñ IX)
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Od poË·tku monitorov·nÌ plochy bylo pr·vÏ v roce 2003
zaznamen·no nejvÌce strom˘ vykazujÌcÌch barevnÈ zmÏny
(33 %) ñ obr. 5.2.6.6. NejvÌce tÌmto poökozenÌm byla dotËe-
na jedle (85 %), n·sledoval dub zimnÌ (33 %) a buk (31 %),
nejmÈnÏ zasaûen byl smrk (8 %). U mod¯Ìnu se barevnÈ
zmÏny nevyskytovaly v˘bec. Jednalo se o diskoloraËnÌ
intenzitu Ñslabouì, Ñst¯ednÌì a Ñsilnouì v tomto procentu·l-
nÌm pomÏru: 16 : 10 : 7, 67 % strom˘ z˘stalo bez barev-
n˝ch zmÏn. U jehliËnan˘ p¯evl·dal celkov˝ typ diskolorace
(na celÈ ploöe listovÈho org·nu), u listn·Ë˘ se vyskytovala
diskolorace ve formÏ skvrn. U dubu zimnÌho byla po-
zorov·na diskolorace mezi ûilnatinou.

Od roku 2000 bylo pr·vÏ v tomto roce zjiötÏno i nejvÌce
strom˘ s poökozenÌm kmene (11,5 %). P¯evaûovala
mechanick· poranÏnÌ vznikl· p¯i tÏûbÏ a vyklizov·nÌ, n·sle-
dovaly hniloby. NejpostiûenÏjöÌ byl smrk. Sekund·rnÌ
v˝hony byly hodnoceny u listnat˝ch d¯evin a jedle ñ ËetnÈ
aû hojnÈ epikormy se vyskytovaly u 32 % strom˘, coû je
nejniûöÌ podÌl tÏchto jedinc˘ na plochu ze vöech moni-
torovan˝ch ploch II. ˙rovnÏ. Z d¯evin v˝raznÏ plodil jen
buk ñ u 75 % jedinc˘ byl v˝skyt plod˘ kvantifikov·n jako
ÑbÏûn˝ì. Toto vysokÈ zastoupenÌ plodÌcÌch buk˘ korespon-
duje se zhoröenÌm zdravotnÌho stavu tÈto d¯eviny na ploöe,
neboù pr·vÏ u tÏchto doölo i k n·r˘stu mÌry odlistÏnÌ.
Z d¯evin jeötÏ sporadicky plodil smrk (4 % jedinc˘).

Since beginning of investigation, just in 2003 the
highest number of colour changes was recorded (33 % of
the trees) ñ Fig. 5.2.6.6. The highest occurrence observed
with fir (85 %), followed with oak (33 %) and beech
(31 %), spruce was much less affected (8 %). With larch no
colour changes observed at all. Intensity of disco-
loration was slight to moderate and strong, in following
proportion: 16 : 10 : 7. With 67 % no colour changes
observed. In conifers prevailing type of defoliation was pro-
portional (the whole assimilation organ affected), in broad-
leaved mainly spots were observed. Oak was discoloured in
between the veins.

Since 2000, the stem damage was the highest in the last
year (2003), about 11.5 % of the trees were affected.
Mechanical damage due to felling and skidding operations
was prevailing, followed with stem rot. Spruce was the most
affected tree species. Secondary shooting was assessed at
broadleaved and fir. Moderate to frequent occurrence of
epicorms recorded at 32 % of the trees, this is the lowest
number of all the level II plots. Only beech was fruiting ñ
75 % of the individuals fruit occurrence was quantified as
common. This high percentage of fruiting beech trees cor-
responds to the worsening of the health state of the species
within the plot. Of the other tree species only spruce was
fruiting sporadically (4 %).

Obr. 5.2.6.4 V˝voj zastoupenÌ t¯Ìd defoliace a hodnoty pr˘mÏrnÈ defoliace
Development of defoliation classes and average defoliation5.
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Obr. 5.2.6.6 V˝voj zastoupenÌ t¯Ìd diskolorace
Development of discoloration classes

Obr. 5.2.6.5 V˝voj pr˘mÏrnÈ defoliace pro jednotlivÈ druhy d¯evin
Development of average defoliation of individual tree species
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Obr. 5.2.6.7 DÏlenÌ roËnÌk˘ jehliËÌ
Separation of needle-yearclasses

Obr. 5.2.6.8 Kontrola sr·ûkomÏru
Control of precipitationmeter
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HodnocenÌ viditelnÈho poökozenÌ ozonem

Vliv ozonu na vegetaci byl oproti roku 2001 znaËn .̋
V˝raznÈ poökozenÌ bylo zaznamen·no na lÌpÏ (tmavÈ
teËkov·nÌ), na brölici (Aegopodium podagraria), kde se
objevilo ploönÈ hnÏdnutÌ a na ostruûinÌku, kde doölo
k ploönÈmu Ëerven·nÌ a hnÏdnutÌ. SlaböÌ p¯Ìznaky byly
pozorov·ny na buku a habru. Symptomy byly zjiötÏny i na
celÈ ¯adÏ bylin, i kdyû jen na nÏkter˝ch exempl·¯Ìch. VÌce
poökozenÈ byly rostliny fertilnÌ neû sterilnÌ. 

Assessment of visible ozone injury

Compared to 2001, ozone impact on vegetation was sig-
nificant. Visible damage was observed at the lime tree (dark
dots), Aegopodium podagraria, where area browning was
observed, and at blackberry of area browning and redden-
ing of the leaves. Moderate symptoms observed at beech
and hornbeam. Symptoms observed also at many herb
species, only at some individuals, however. Fertile plants
were more damaged, compared to the sterile ones.

5.2.7

Q 171 ñ B˝öù

International code: 2171

LesnÌ oblast: 17. PolabÌ

L»R, s. p., LS ChoceÚ

Z·kladnÌ charakteristiky plochy / Plot characteristics 
RozmÏr plochy v m / Plot area  50 x 50 m 
Datum zaloûenÌ plochy / Plot established  5. 5. 1999 
Expozice / Orientation  rovina / plate 
PoËet strom  ̆/ Number of trees  91 (platnost k 08. 2002) 
Nadmo¯ sk· v˝öka / Altitude  250 
Porost / Forest stand  273A1 (LHP 1995) 
Rok zaloûenÌ hlavnÌho porostu / 
Dominant storey established  

1912 

P˘vod porostu / History of forest stand  umÏle zaloûen / artificially planted 
HlavnÌ d¯ evina plochy /The main species    habr obecn˝ / Carpinus betulus  
DoplÚkovÈ d¯ eviny /Other species lÌpa malolist· / Tilia cordata, dub letnÌ / Quercus robur 
Zmlazov·nÌ / Regeneration  dobrÈ / good 
P˘dnÌ typ 
FAO Soil unit  

fluvizem glejov· eubazick· 
Entri-Gleyic Fluvisols  

Humusov˝ typ / Humus type semimul / mull 
GeologickÈ podloûÌ / Parent material slÌny / marls 
LesnÌ typ / Forest type 1O-lipov· doubrava s p¯ echodem k bohatÈ habrovÈ 

doubravÏ s ma¯ inkou 1B6   
lime-oak woodland with a transition to rich hornbeam 
woodland 

Celkov· pokryvnost p¯ ÌzemnÌ vegetace / 
Total cover of ground vegetation 

70 % 

Fytocenologick· charakteristika/ 
Phytocenological characteristics 
 

P¯ irozen· habrov· a lipov· doubrava svazu Carpinion. 
éivnÈ stanoviötÏ s oglejenou p˘dou. DruhovÏ bohatÈ 
bylinnÈ patro s typick˝mi h·jov˝mi bylinami bez v˝raz-
nÈ dominanty. IntenzivnÌ zmlazov·nÌ d¯ evin (habr, lÌpa, 
dub). 
Natural hornbeam and lime-oak woodland of Carpinion 
ass. Fertile site with gleyic soil. Herb layer rich in 
species, with typical grove species. No significant 
dominant species. Intensive regeneration (hornbeam, 
lime, oak). 
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Tab. 5.2.7.1

StupeÚ poökozenÌ 
B˝öù  

5. 9. 2003 

SymptomatickÈ druhy:   

Aegopodium podagraria 2 

Carpinus betulus 1 

Centaurea jacea 1 

Cirsium rivulare 1 

Fagus sylvatica 1 

Frangula alnus 1 

Plantago major 0 ñ 1 

Polygonum amphibium 1 

Prunus spinosa 0 ñ 1 

Ranunculus repens 0 ñ 1 

Rubus fruticosus agg. 2 

Taraxacum officinale 0 ñ 1 

Tilia cordata 2 

NesymptomatickÈ druhy:   

Betula pendula   

Cirsium arvense   

Euonymus europaea   

Galium odoratum   

Glechoma hederacea   

Impatiens parviflora   

Phalaris arundinacea   

Plantago lanceolata   

Obr. 5.2.7.1 »ernÈ skvrnky na svrchnÌ stranÏ lÌpy
Tilia cordata zp˘sobenÈ p¯ÌzemnÌm
ozonem, spodnÌ strana list˘ z˘st·v·
nezbarven·
Black spots on the upper part of the
leaves, lower part unchanged

Obr. 5.2.7.2 BronzovÈ zabarvenÌ na oslunÏn˝ch
Ë·stech listu brölice kozÌ nohy
Aegopodium podagraria zp˘sobenÈ
p¯ÌzemnÌm ozonem, zastÌnÏnÈ Ë·sti
list˘ z˘st·vajÌ zelenÈ
Browning of leaves in the sun-expo-
sed part, shaded parts are green

Obr. 5.2.7.3 BronzovÈ zabarvenÌ svrchnÌ strany
list˘ ostruûinÌku Rubus fructicosus
p¯ÌzemnÌm ozonem, spodnÌ strana
list˘ z˘st·v· nezbarven·
Browning of the upper part of the
leaves, lower part is not changed
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ListovÈ anal˝zy

V roce 2003 byl na monitoraËnÌ ploöe B˝öù, umÌstÏnÈ
v PolabÌ, proveden t¯etÌ odbÏr asimilaËnÌch org·n˘ pro
stanovenÌ stavu v˝ûivy. V listech habru doölo v roce 2003
k poklesu obsahu dusÌku, pr˘mÏrn˝ obsah dusÌku byl
25 900 mg.kg-1 a leûel v hornÌ oblasti optim·lnÌ aû luxusnÌ
v˝ûivy.

V roce 2003 doölo takÈ k v˝raznÈmu poklesu
pr˘mÏrnÈho obsahu fosforu v listech habru a to z hodnoty
1 755 mg.kg-1 zjiötÏnÈ v roce 2001 na hodnotu 1 110 mg.kg-1.
V roce 2003 se obsah fosforu blÌûÌ ke hranici nedostateË-
nÈ v˝ûivy. V p¯edch·zejÌcÌch letech leûely obsahy fosforu
ve st¯ednÌ Ë·sti optim·lnÌho rozsahu v˝ûivy fosforem.

Pr˘mÏrn˝ obsah draslÌku v klesl v roce 2003
o 3 150 mg.kg-1 na 9 509 mg.kg-1 ve srovn·nÌ s ro-
kem 2001, kdy dos·hl pr˘mÏrn˝ obsah draslÌku hodnoty
12 655 mg.kg-1. Jak v roce 1999 a 2001, tak i v roce 2003
leûely obsahy draslÌku ve st¯ednÌ oblasti optim·lnÌho
intervalu v˝ûivy.

TakÈ obsah v·pnÌku v listech poklesl v roce 2003 a do-
s·hl pr˘mÏrnÈ hodnoty 8 118 mg.kg-1. V roce 2001 byl
obsah v·pnÌku o 1 269 mg.kg-1 vyööÌ, tedy 9 387 mg.kg-1.
Obsah v·pnÌku se v pr˘bÏhu celÈho sledovanÈho obdobÌ,
vËetnÏ roku 2003, pohyboval v hornÌ oblasti optim·lnÌho
rozsahu v˝ûivy.

Pr˘mÏrnÈ obsahy ho¯ËÌku v listech p¯i vöech t¯ech hod-
nocenÌch dos·hly hodnot leûÌcÌch v dolnÌ Ë·sti optim·lnÌho
rozsahu v˝ûivy. V roce 1999 byl pr˘mÏrn˝ obsah ho¯ËÌku
1 343 mg.kg-1, v roce 2001 pak 1 317 mg.kg-1 a v roce 2003
klesl na 1 153 mg.kg-1. 

Pr˘mÏrn˝ obsah sÌry dosahuje relativnÏ vysok˝ch hod-
not v celÈm hodnocenÈm obdobÌ (1999 ñ 2003). V roce
1999 a 2001 byl pr˘mÏrn˝ obsah sÌry 2 055 mg.kg-1, v ro-
ce 2003 klesl na 1 616 mg.kg-1. I p¯es pokles obsahu sÌry
v roce 2003 svÏdËÌ zjiötÏnÈ hodnoty obsahu sÌry o vyööÌ
z·tÏûi lokality imisemi sÌry.

Leaf analyses

In 2003 in the monitoring plot of B˝öù, situated in the
Elbe basin, samples of assimilation organs were taken for
the third time, to state the nutrient status. In the leaves of
hornbeam, decrease of nitrogen content was measured in
2003, the average nitrogen content was 25,900 mg.kg-1,
it means the upper level of optimal, even luxury nutrition. 

In 2003 also significant decrease of phosphorus content
in hornbeam leaves was observed, from 1,755 mg.kg-1

in 2001, to 1,110 mg.kg-1. In 2003 the content of phos-
phorus was approaching the level of insufficient nutrition.
In previous years phosphorus contents were in medium part
of optimal nutrition level for phosphorus.

In 2003 the average content of potassium has decreased
in 3,150 mg.kg-1, to 9,509 mg.kg-1, compared to 2001, when
the average content of potassium was 12,655 mg.kg-1. Same
as in 1999 and 2001, also in 2003 the contents of potassi-
um were in medium level of optimal nutrition.

Also the content of calcium in the leaves has decrea-
sed in 2003, reaching the value of 8,118 mg.kg-1. In 2001
the content of calcium was in 1,269 mg.kg-1 higher, i.e.
9,387 mg.kg-1. Calcium content was in the upper level of
optimal nutrition during the whole period of investigation,
including the 2003.

Average contents of magnesium in the leaves, in all
three measurings, were in the lower level of optimum.
In 1999 the average magnesium content was 1,343 mg.kg-1,
in 2001 it was 1,317 mg.kg-1, and in 2003 it has decrea-
sed to 1,153 m  kg-1. 

Average content of sulphur was reaching high values
during the whole period of evaluation (1999 ñ 2003).
In 1999 and 2001 the average sulphur content was
2,055 mg.kg-1, in 2003 it has decreased to 1,616 mg.kg-1.
In spite of sulphur content decrease in 2003,
the values measured confirm higher load of the locality
by the sulphur emissions.
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Obr. 5.2.7.4 Pr˘mÏrnÈ obsahy ûivin v listech habru na ploöe B˝öù
Average content of nutrients in the leaves of hornbeam in the plot B˝öù
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Obsahy ûivin na ploöe nevykazujÌ û·dn˝ nedostatek
a svÏdËÌ o vyv·ûenÈ v˝ûivÏ. PomÏry mezi obsahy hlavnÌch
ûivin a dusÌkem jsou uvedeny v tabulce. 

Z tabulky vypl˝v·, ûe pomÏry obsah˘ dusÌku a obsah˘
ho¯ËÌku, v·pnÌku a draslÌku jsou bÏhem celÈho hodno-
cenÈho obdobÌ v po¯·dku a pohybujÌ se v optim·lnÌm inter-
valu. Ve vöech t¯ech hodnocenÌch od roku 1999 do roku
2003 naopak jsou pomÏry obsahu dusÌku a fosforu naruöe-
ny a vysoce p¯ekraËujÌ optim·lnÌ doporuËen˝ interval a uka-
zujÌ na naruöenou rovnov·hu mezi tÏmito prvky.

HodnocenÌ stavu korun

Pr˘mÏrn· hodnota mÌry odlistÏnÌ na ploöe B˝öù v roce
2003 Ëinila 21,1 %, coû je oproti p¯edchozÌmu roku n·r˘st
o 2,4 %. NiûöÌ hodnotu z roku 2002 (18,7 %) ale lze
povaûovat za ponÏkud mÈnÏ vypovÌdajÌcÌ o re·lnÈm
zdravotnÌm stavu porostu, neboù byla v tomto roce provede-
na zdravotnÌ probÌrka a takÈ z hodnocenÌ Ñvypadlyì i nÏ-
kterÈ stromy, kterÈ se vyvr·tily p¯i silnÈ vich¯ici poË·tkem
lÈta. ZhoröenÌ zdravotnÌho stavu v roce 2003 se projevilo
u dvou d¯evin na ploöe ñ dubu a habru. Vzrostl podÌl strom˘
se st¯ednÌ mÌrou odlistÏnÌ na ˙kor strom˘ zdrav˝ch a slabÏ
defoliovan˝ch (obr. 5.2.7.5). ZdravotnÌ stav t¯etÌ d¯eviny ñ
lÌpy ñ z˘stal v porovn·nÌ s p¯edchozÌm rokem beze zmÏny
(obr. 5.2.7.6), lÌpa i nad·le vykazovala slabou mÌru odlistÏnÌ
(pr˘mÏrn· hodnota 15,5 %). Z typ˘ defoliace u vöech d¯evin
zcela p¯evl·dal stejnÏ jako v p¯edchozÌch letech typ Ñmal·
okna v korunÏì. Neobvykle ËastÈ bylo odlistÏnÌ later·lnÌch
Ë·stÌ koruny (nejËastÏji vrcholu koruny), coû z¯ejmÏ souvisÌ
s extrÈmnÌm suchem a lze to povaûovat za prvnÌ projev
p¯edËasnÈho opadu. S nedostatkem vl·hy souvisÌ i v˝skyt
zkroucen˝ch list˘ u vÏtöiny lip, v pr˘mÏru zaznamen·na
deformace t¯etiny list˘ v korunÏ. U 10 % habr˘ pozorov·n
na listech slab˝ ûÌr (postiûeno od 5 do 20 % list˘) blÌûe
neurËen˝m druhem listoûravÈho hmyzu (dÏrov·nÌ list˘).
V˝skyt barevn˝ch zmÏn na listech byl v roce 2003 zaned-
bateln˝ (postiûeno mÈnÏ neû 2 % strom˘) ñ obr. 5.2.7.7. 

Strom˘ s v˝skytem sekund·rnÌch v˝hon˘ v korunÏ a na
kmeni bylo na ploöe 65 %. Epikormy se nejintenzivnÏji
vyskytovaly u dubu a habru, u lÌpy jen v malÈ intenzitÏ nebo
v˘bec. Strom˘ s poökozenÌm kmene bylo na ploöe 16 %
a oproti loÚskÈmu roku nedoölo tedy k û·dnÈ zmÏnÏ. Jednalo
se p¯edevöÌm o mechanickÈ poökozenÌ (od¯enÈ b·ze kmen˘
a ko¯enovÈ n·bÏhy) vzniklÈ p¯i vyklÌzenÌ polomu a probÌrce

Nutrient contents within the plot do not show any insuf-
ficiency, they confirm balanced nutrition. Ratios of the main
nutrients and nitrogen are presented in the Table. 

Table shows that the ratios of nitrogen to magnesium,
calcium and potassium are in order during the whole peri-
od, they range in optimal interval. In contrary, in all the
three sample years, since 1999 to 2003, the ratios of nitro-
gen and phosphorus are disturbed, they highly exceed the
interval recommended, and show disturbed balance of
these elements. 

Crown condition assessment

In 2003, an average defoliation at the plot B˝öù was
21.1 %, which means an increase in 2.4 %, compared to
previous year. However, lower value of 2002 (18.7 %) was
recorded mainly in connection with tending operation, and
due to windblast at beginning of summer, excluding some
trees of the evaluation, it was not reflecting real health state
of the stand. Worsening in 2003 was observed mainly with
oak and hornbeam. The proportion of trees of moderate
defoliation increased, and the number of healthy and slight-
ly defoliated trees has decreased (Fig. 5.2.7.5). The health
state of the third tree species ñ lime ñ was not changed,
compared to previous year results (Fig. 5.2.7.6), lime was
of low defoliation (average value 15.5 %). Prevailing type
of defoliation, same as in previous years, was "small win-
dows in the crown". Defoliation of the lateral part of the
crown, mainly the crown top, was unusually frequent,
which was, most probably, connected with the extremely
dry weather, and could be considered to be preliminary fall.
Also frequently observed deformed leaves, mainly of the
lime tree, were the result of dry conditions, about one third
of the leaves was deformed in the average. 10 % of horn-
beams were slightly damaged by leaf-eating insect (about 5
ñ 20 % of the leaves). Insect species was not stated pre-
cisely. Colour changes on leaves were negligible in 2003
(less than 2 % of the trees) ñ Fig. 5.2.7.7. 

About 65 % of the trees within the plot had epicormic
shoots. Most intensive epicormic shooting was observed at
oak and hornbeam, lime had epicormics only sporadically.
Trees of damaged stem have represented 16 %, no change
recorded, compared to previous year. It was mainly
mechanical damage (stem bases and buttresses) caused
during felling and skidding operations after windblast and
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Tab. 5.2.7.2 PomÏry ûivin v 1. roËnÌku jehliËÌ na ploöe B˝öù
Nutrient ratio in the first needle-year class in the plot B˝öù

B˝öù  Optimum 1995 1997 1999 2001 2003 
N / Mg (8-30)   19,08 20,67 22,46 
N / Ca (2-7)   3,08 2,90 3,19 
N / K (1-3)   2,86 2,15 2,72 
N / P (6-12)     17,49 15,47 23,33 
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Obr. 5.2.7.5 V˝voj zastoupenÌ t¯Ìd defoliace a hodnoty pr˘mÏrnÈ defoliace
Development of defoliation classes and average defoliation

Obr. 5.2.7.6 V˝voj pr˘mÏrnÈ defoliace pro jednotlivÈ druhy d¯evin
Development of defoliation of individual tree species
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v roce 2002. V˝skyt plod˘ byl zaznamen·n u 85 % lip
a 52 % habr˘. P¯edevöÌm lÌpa plodila ÑhojnÏì. U 4 % strom˘
pozorov·no odumÌr·nÌ koruny, jednalo se hlavnÏ o poË·-
teËnÌ stadium, kdy jsou postiûeny nejtenËÌ vÏtviËky v later·l-
nÌ Ë·sti koruny.

tending, in 2002. Fruiting observed mainly at lime 85 %,
and hornbeam 52 %. Fruiting of lime was abundant.
Dieback observed at 4 % of the tree, it was mostly the ini-
tial stage, where only small branches in lateral part of the
crown were affected.
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Obr. 5.2.7.7 V˝voj zastoupenÌ t¯Ìd diskolorace
Development of discoloration classes
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Obr. 5.2.7.8 HodnocenÌ stavu koruny
Crown condition assessment
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Meteorologick· mÏ¯enÌ

Stanice mÏ¯Ì od ¯Ìjna 2002.

Meteorological measuring

Station is measuring since October 2002.

5.2.8

Q 251 ñ Luisino ˙dolÌ

International code: 2251

LesnÌ oblast: 25. OrlickÈ hory

Z·kladnÌ charakteristiky plochy /Plot characteristics 

RozmÏr plochy v m / Plot area  50 x 50 m 
Datum zaloûenÌ plochy / Plot established  2003 
Expozice  / Orientation  JJZ I SSW 
PoËet strom  ̆/ Number of trees  199 
Nadmo¯ sk· v˝öka / Altitude  940 m 
P˘vod porostu / History of forest stand  umÏle zaloûen˝ / artificially planted 
HlavnÌ d¯ evina plochy / The main species    smrk ztepil˝ / Picea abies 
Zmlazov·nÌ / Regeneration   dobrÈ / good 
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Tab. 5.2.8.1 Pr˘mÏrnÈ mÏsÌËnÌ charakteristiky
Mean monthly values

T pr˘mÏrn· mÏsÌËnÌ teplota vzduchu / mean monthly air temperature
Tmax mÏsÌËnÌ pr˘mÏr maxim·lnÌch dennÌch teplot vzduchu / monthly mean of maximum daily air temperatures
Tmin mÏsÌËnÌ pr˘mÏr minim·lnÌch teplot vzduchu / monthly mean of minimum daily air temperatures
T+ nejvyööÌ namÏ¯en· teplota vzduchu v mÏsÌci / the highest temperature in given month
T- nejniûöÌ namÏ¯en· teplota vzduchu v mÏsÌci / the lowest temperature in given month
P mÏsÌËnÌ ˙hrn sr·ûek / total monthly precipitation

  I II III IV V VI VII VIII IX X XI XII pr˘m IV ñ IX

T -6,2 -6,8 -0,5 2,5 10,8 14,8 14,1 15,7 9,9 0,4 2,0 -3,6 4,4 11,3 
Tmax -3,5 -1,8 2,9 6,1 15,2 19,4 18,4 20,6 14,1 3,0 4,7 -0,8 8,2 15,6 
Tmin -8,8 -10,2 -3,8 -1,1 6,6 10,0 10,2 10,8 6,3 -2,0 -0,1 -6,0 1,0 7,1 
                 
T+ 1,5 11,2 10,9 18,8 23,0 25,1 26,7 28,6 22,4 14,2 12,6 7,6   
T- -18,5 -17,2 -12,5 -11,3 -0,2 4,3 6,5 3,3 1,4 -9,2 -5,1 -15,9 Suma IV ñ IX 

P       2,4 0,0 53,8 86,0 83,2 53,2       278,6 
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ListovÈ anal˝zy

V roce 2003 byl na monitoraËnÌ ploöe Luisino ˙dolÌ,
umÌstÏnÈ v Orlick˝ch hor·ch, proveden prvnÌ odbÏr asimi-
laËnÌch org·n˘ pro stanovenÌ stavu v˝ûivy. V 1. roËnÌku
jehliËÌ v roce 2003 byl stanoven pr˘mÏrn˝ obsah dusÌku

Leaf analyses

In 2003 in the monitoring plot Luisino ˙dolÌ, situated in
OrlickÈ Mts., samples of assimilation organs were taken for
the first time, to state the nutrient status. In 2003, in the first
needle-year class, the content of nitrogen was stated of

Tab. 5.2.8.2 PoËty dn˘ s p¯ekroËenÌm v˝znamn˝ch teplot
Number of days overreaching significant temperatures
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Tab. 5.2.8.3 DÈlka teplotnÌch obdobÌ v˝znamn˝ch pro vegetaci
The length of temperature periods important for vegetation

Obr. 5.2.8.1 V˝voj teplot v roce 2003
Temperature development in 2003

  2003 

ledovÈ dny / ice days 
(Tmax < 0 ∞C) 39 
mrazovÈ dny / frost days 
(Tmin < 0 ∞C) 67 
letnÌ dny / summer days 
(Tmax < 25 ∞C) 6 
tropickÈ dny / tropical 
days (Tmax < 30 ∞C) 0 

 

  2003 

Kontinu·lnÌ bezmrazovÈ obdobÌ  / 
Continuing non-freezing period 

143 dnÌ / days 
(17. 5. ñ 6. 10.) 

VelkÈ vegetaËnÌ obdobÌ (T > 5∞ C) / 
Long vegetation period 

108 dnÌ / days 
(17. 5. ñ 1. 9.) 

HlavnÌ vegetaËnÌ obdobÌ (T > 10∞ C) / 
Main vegetation period 

53 dni / days  
(8. 7. ñ 29. 8.) 
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15 123 mg.kg-1, kter˝ leûel ve st¯ednÌ oblasti optim·lnÌ
v˝ûivy tÌmto prvkem. 

Pr˘mÏrn˝ obsah fosforu leûel v dolnÌ oblasti optim·lnÌ
v˝ûivy a dos·hl hodnoty 1 358 mg.kg-1. Uprost¯ed inter-
valu optim·lnÌ v˝ûivy byl pr˘mÏrn˝ obsah draslÌku v 1. roË-
nÌku jehliËÌ ñ 5 820 mg.kg-1. Pr˘mÏrn˝ obsah v·pnÌku ñ
4 641 mg.kg-1 v 1. roËnÌku jehliËÌ rovnÏû indikuje optim·lnÌ
stav v˝ûivy. ZjiötÏn˝ pr˘mÏrn˝ obsah ho¯ËÌku 1 209 mg.kg-1

se rovnÏû nach·zÌ v hornÌ oblasti optim·lnÌho rozsahu
v˝ûivy. Stanoven˝ pr˘mÏrn˝ obsah sÌry ñ 1 095 mg.kg-1

leûÌ na hranici p¯irozenÈho obsahu a svÏdËÌ o minim·lnÌm
zatÌûenÌ sledovanÈho porostu imisemi sÌry.

Obsahy ûivin v 1. roËnÌku jehliËÌ na ploöe stanovenÈ
v roce 2003 nevykazujÌ û·dn˝ nedostatek. PomÏry mezi
obsahy hlavnÌch ûivin a obsahem dusÌku jsou uvedeny v ta-
bulce.

Jak je z¯ejmÈ z tabulky 1, jsou vöechny pomÏry obsah˘
dusÌku k ostatnÌm ûivin·m v roce 2003 v po¯·dku, pohybu-
jÌ se v optim·lnÌch intervalech a svÏdËÌ o vyv·ûenÈ v˝ûivÏ
porostu.

15,123 mg.kg-1, which means medium level of optimal nutri-
tion for this element. 

Average content of phosphorus was in the lower level of
optimal nutrition, reaching the value of 1,358 mg.kg-1.
Average content of potassium in the first needle-year class
ñ 5,820 mg.kg-1. was in the middle of the interval for opti-
mal nutrition. Average content of calcium ñ 4,641 mg.kg-1in
the first needle-year class also indicates optimal nutrition
status. Average content of magnesium, of 1,209 mg.kg-1 is
also in the upper of optimal nutrition. Stated average sul-
phur content ñ 1,095 mg.kg-1 is in the border of natural con-
tent, it confirms minimal load of the stand investigated by
sulphur emissions.

Nutrient contents in the first needle-year class in the
plot, as stated in 2003, do not show any insufficiency.
Ratios of the main nutrients and nitrogen are presented in
the Table.

As shown in the Table 5.2.8.4, ratios of nitrogen and
other nutrients are satisfactory, they range within the opti-

mal interval and confirm balanced nutrition of the stand.

Obr. 5.2.8.2 Pr˘mÏrnÈ obsahy ûivin v 1. roËnÌku jehliËÌ na ploöe Luisino ˙dolÌ
Average contents of nutrients in the first needle-year class in the plot Luisino ˙dolÌ

15123

5820

4641

1209 1095
1358

0

2000

4000

6000

8000

10000

12000

14000

16000

N P K Ca Mg S

prvky

m
g.

kg
-1

Tab. 5.2.8.4 PomÏr hlavnÌch ûivin a dusÌku na ploöe Luisino ˙dolÌ
Ratio of the main nutrients and nitrogen in the plot Luisino ˙dolÌ

Luisino 
˙dolÌ 

Optimum 1995 1997 1999 2001 2003 

N / Mg (8-30)     12,51 
N / Ca (2-7)     3,26 
N / K (1-3)     2,60 
N / P (6-12)         11,14 
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Depozice

Na tÈto ploöe bylo sledov·nÌ chemismu sr·ûkovÈ vody
v porostu smrku zah·jeno v z·¯Ì roku 2003, proto jsou
k dispozici ˙daje pouze za poslednÌ t¯i mÏsÌce roku.
Hodnoty pH se pohybujÌ mezi 4,31 a 6,41, pr˘mÏrn· kon-
centrace sÌran˘ je 8,78 mg.l-1, dusiËnan˘ 6,55 mg.l-1

a amonn˝ch iont˘ 2,31 mg.l-1.

HodnocenÌ stavu korun

Tato smrkov· plocha v Orlick˝ch hor·ch byla za¯azena
mezi monitorovanÈ plochy ˙rovnÏ II v roce 2003. Para-
metry zdravotnÌho stavu porostu byly hodnoceny u 73 stro-
m˘ (27 strom˘ na ploöe odstranÏno v minulosti). Ze vöech
ploch ˙rovnÏ II, kde dominantnÌ d¯evinu tvo¯Ì smrk, byla
pr·vÏ na tÈto lokalitÏ pr˘mÏrn· hodnota defoliace porostu
nejniûöÌ. Stromy zcela zdravÈ nebo slabÏ defoliovanÈ zaujÌ-
maly tÈmÏ¯ 80 % ñ obr. 5.2.8.3. Z typ˘ defoliace tÏsnÏ
p¯evaûovala ÑrovnomÏrn·ì nad Ñmal˝mi okny v korunÏì.
UspokojivÈmu zdravotnÌmu stavu porostu odpovÌdal i za-
nedbateln˝ podÌl jedinc˘ s barevn˝mi zmÏnami (2,7 %),
v tomto p¯ÌpadÏ intenzity st¯ednÌ (obr. 5.2.8.4).

OdumÌr·nÌ koncov˝ch Ë·stÌ vÏtviËek v later·lnÌ Ë·sti
koruny (dieback) bylo zaznamen·no u 5,5 % strom˘.
PoökozenÌ kmene, zastoupenÈ nejËastÏji hnilobami a smolo-
toky r˘znÈ intenzity, se objevilo u 23,3 % jedinc˘. Plodilo
26 % strom˘, v˝skyt klasifikov·n p¯ev·ûnÏ jako bÏûn .̋ 

Deposition

Measuring of precipitation water chemistry in the
spruce stand was initiated within this plot in September
2003, that is why only the data for the last three months of
the year are at disposal. The pH values are ranging
between 4.31 and 6.41, average concentration of sulphur
compounds is 8.78 mg.l-1, nitrogen compounds 6.55 mg.l-1 and
amonne ions 2.31 mg.l-1.

Crown condition assessment

This spruce plot, situated in OrlickÈ Mts. has been
included in the network of intensive monitoring plots in
2003. Parameters of the health state have been assessed at
73 trees (27 of trees were removed in the past). In this loca-
lity, of dominant spruce, the average defoliation value was
the lowest. Healthy and slightly defoliated trees were repre-
senting nearly 80 % ñ Fig. 5.2.8.3. Prevailing type of defo-
liation was "proportional", followed with "small windows
in the crown". Satisfactory state of the trees was confirmed
also by negligible number of individuals showing colour
changes (2.7 %), of moderate intensity (Fig. 5.2.8.4).

Dieback of small branches in lateral part of the crown
was recorded at 5.5 % of the trees. Stem damage, represent-
ed mainly by stem rot and resinosis of different intensity
observed at 23.3 % of the trees. About 26 % of the trees
were  fruiting, occurrence of cones was common. 

Obr. 5.2.8.3 V˝voj zastoupenÌ t¯Ìd defoliace a
hodnoty pr˘mÏrnÈ defoliace
Development of defoliation classes
and average defoliation
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5.2.9

Q 361 - Medlovice
International code: 2361

LesnÌ oblast: 36. St¯edomoravskÈ Karpaty, poho¯Ì Ch¯iby

L»R, s. p., LS Buchlovice

Z·kladnÌ charakteristiky plochy / Plot characteristics 
RozmÏr plochy  / Plot area 50 x 50 m 
Datum zaloûenÌ plochy / Plot established 28. 4. 1998 
Expozice /Orientation SV / NE 
PoËet strom  ̆ / Number of trees 97 (platnost k 08. 2002) 
Nadmo¯ sk· v˝öka / Altitude 350 m 
Porost / Forest stand 215 C 10 (LHP 1995) 
Rok zaloûenÌ hlavnÌho porostu / 
Dominant storey established 

 
1900 

P˘vod porostu / History of forest stand umÏle zaloûen / artificially planted 
HlavnÌ d¯ evina plochy / The main species dub zimnÌ / Quercus petraea  

buk / Fagus sylvatica 

DoplÚkovÈ d¯ eviny / Other species mod¯ Ìn / Larix  decidua 
borovice lesnÌ / Pinus sylvestris 

Zmlazov·nÌ / Regeneration SporadickÈ / rare 
P˘dnÌ typ 
FAO Soil unit  

kambizem pelick·, mÌrnÏ oglejen·, p¯ ekryt·, 
vyluhovan·, s n·znaky luvizace  
Endoeutri-Stagnic Cambisols 

Humusov˝ typ / Humus type mullov˝ moder / moder   
GeologickÈ podloûÌ / Parent material flyöovÈ st¯ Ìd·nÌ jÌlovc  ̆(zË·sti v·pnit˝ch) a pÌskovc ,̆ 

p¯ ev·ûnÏ glaukonitick˝ch  
claystone to sandstone glauconic rocks 

LesnÌ typ / Forest type 2S4 svÏûÌ bukov· doubrava bikov· se svÌzelem vonn˝m, 
p¯ echod k 2B (bohat· ¯ ada) 
 fresh beech-oak forest with Luzula luzuloides and 
Galium odoratum 

Celkov· pokryvnost p¯ ÌzemnÌ vegetace / 
Total cover of ground vegetation 

1 % 

Fytocenologick· charakteristika / 
Phytocenological characteristics 
 

Potenci·lnÌ p¯ irozen· vegetace - kvÏtnat· dubobuËina, 
asociace  Melico-Fagetum, Carici pilosae-Fagetum, 
s p¯ echodem  ke karpatskÈ ost¯ icovÈ habrovÈ 
doubravÏ. Ke¯ ovÈ patro chybÌ, bylinnÈ patro velmi m·lo 
vyvinuto. Dominanta Luzula luzuloides, v˝skyt Melica 
uniflora a Carex pilosa. 
Potential natural vegetation - herb-rich beech-oak 
forest, ass. Melico-Fagetum, Carici pilosae- Fagetum   
with a  transition to Carpathian oak-hornbeam forest. 
Shrub layer missing, herb layer little developed, 
dominated by  Luzula luzuloides with occurrence of 
Melica uniflora and Carex pilosa. 
 

 



74 Monitoring zdravotnÌho stavu lesa 

5.
˙r

ov
eÚ

 II
 ñ

 Q
 3

61

Meteorologick· mÏ¯enÌ

Stanice mÏ¯Ì od listopadu 1999, v roce 2001 byly zazna-
men·ny z·vaûnÏjöÌ v˝padky, datov· ¯ada z tohoto roku nenÌ
komplexnÌ. 

Meteorological measuring

Station is measuring since November 1999, in 2001 fre-
quent fails, data series of that year are incomplete.

Tab. 5.2.9.1 Pr˘mÏrnÈ mÏsÌËnÌ charakteristiky
Mean monthly values

Tab. 5.2.9.2 PoËty dn˘ s p¯ekroËenÌm v˝znamn˝ch teplot
Number of days overreaching significant temperatures

T pr˘mÏrn· mÏsÌËnÌ teplota vzduchu / mean monthly air temperature
Tmax mÏsÌËnÌ pr˘mÏr maxim·lnÌch dennÌch teplot vzduchu / monthly mean of maximum daily air temperatures
Tmin mÏsÌËnÌ pr˘mÏr minim·lnÌch teplot vzduchu / monthly mean of minimum daily air temperatures
T+ nejvyööÌ namÏ¯en· teplota vzduchu v mÏsÌci / the highest temperature in given month
T- nejniûöÌ namÏ¯en· teplota vzduchu v mÏsÌci / the lowest temperature in given month
P mÏsÌËnÌ ˙hrn sr·ûek / total monthly precipitation

  I II III IV V VI VII VIII IX X XI XII pr˘m IV ñ IX 

T -5,0 -6,1 3,5 7,7 15,6 19,5 18,7 20,8 13,8 5,4 5,0 -0,6 8,2 16,0 
Tmax -1,7 -0,6 8,7 13,6 21,6 26,0 24,7 28,0 20,2 9,1 8,0 1,8 13,3 22,3 
Tmin -8,2 -10,3 -0,6 2,3 10,0 13,3 13,4 14,4 8,7 2,1 2,6 -3,0 3,7 10,3 
                
T+ 4,5 5,9 18,8 25,4 28,9 31,8 32,5 35,5 28,3 20,7 16,7 8,1   
T- -19,8 -17,9 -7,4 -6,7 1,8 8,5 9,6 9,7 4,3 -6,4 -4,2 -12,8 Suma IV ñ IX 

P    38,4 39,4 51,3 85,6 27,2 61,0    302,8 
 

Tab. 5.2.9.3 DÈlka teplotnÌch obdobÌ v˝znamn˝ch pro vegetaci
The length of temperature periods important for vegetation

  2000 2001 2002 2003 
ledovÈ dny / 
ice days (Tmax < 0 ∞C) 

33 - 38 43 

mrazovÈ dny / 
frost days (Tmin < 0 ∞C) 

88 - 91 126 

letnÌ dny / 
summer days (Tmax < 25 ∞C) 

52 - 55 68 

tropickÈ dny / 
tropical days (Tmax < 30 ∞C) 

10 - 7 19 

  2000 2001 2002 2003 

Kontinu·lnÌ bezmrazovÈ obdobÌ  / 
Continuing non-freezing period 

215 dnÌ / days 
(10. 4. ñ 10. 11.)  - 

199 dnÌ / days  
(29. 3. ñ 13. 10.) 

187 dnÌ / days 
(13. 4. ñ 16. 10) 

VelkÈ vegetaËnÌ obdobÌ (T > 5 ∞C) / 
Long vegetation period 

209 dnÌ / days 
(10. 4. ñ 5. 11.)  - 

193 dnÌ / days 
(29. 3. ñ 7. 10.) 

182 dnÌ / days 
(13. 4. ñ 12. 10.) 

HlavnÌ vegetaËnÌ obdobÌ (T > 10 ∞ C) / 
Main vegetation period 

105 dnÌ / days 
(23. 5. ñ 4. 9.)  - 

142 dnÌ / days 
(28. 4. ñ 16. 9.) 

131 dnÌ / days 
(22. 5. ñ29. 9.) 



75Monitoring zdravotnÌho stavu lesa 

5.⁄
roveÚ II ñ Q

 361

ListovÈ anal˝zy

V roce 2003 byl na monitoraËnÌ ploöe Medlovice,
umÌstÏnÈ v poho¯Ì Ch¯iby, proveden t¯etÌ odbÏr asimilaËnÌch
org·n˘ pro stanovenÌ stavu v˝ûivy. V listech buku doölo
v roce 2003 k mÌrnÈmu n·r˘stu obsahu dusÌku ve srovn·nÌ
s rokem 2001 o 1 100 mg.kg-1 a byl dosaûen pr˘mÏrn˝ obsah
23 500 mg.kg-1. To jest hodnoty srovnatelnÈ s odbÏrem pro-
veden˝m v roce 1999 viz obr. Obsahy dusÌku leûÌ v hor-
nÌ oblasti optim·lnÌho rozmezÌ v˝ûivy.

Pr˘mÏrn˝ obsah fosforu v listech buku v roce 2003
mÌrnÏ poklesl o 135 mg.kg-1 na hodnotu 1 176 mg.kg-1.

Obr. 5.2.9.2 Pr˘mÏrnÈ obsahy ûivin v listech buku na ploöe Medlovice
Average contents of nutrients in the beech leaves in the plot Medlovice

Leaf analyses

In 2003, in the monitoring plot Medlovice, situated in
Ch¯iby Hills, samples of assimilation organs were taken for
the third time, to state the nutrition status. In 2003, in the
beech leaves, slight increase of nitrogen content was stated,
compared to 2001, in 1,100 mg.kg-1, the average content
was 23,500 mg.kg-1.  It is the value comparable to sample
taking 1999 ñ see Fig. Nitrogen contents are of the upper
level of optimum nutrition.

In 2003 the average content of phosphorus in the beech
leaves has decreased slightly, in 135 mg.kg-1, to the value of
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1,176 mg.kg-1. In all the three sample taking years, mainly
in 2003, the average phosphorus contents were in the lower
level of optimal nutrition.

In 2003 also the average content of potassium has
decreased slightly, from 11,097 mg.kg-1 in 2001 to
9,869 mg.kg-1, it means the value still in the upper level of
optimal nutrition, which ensures very good supply of this
element.

In 2003, same as with potassium, also the average
content of calcium has decreased slightly, to the value of
10,276 mg.kg-1, which is comparable to 1999. In all the
three sample taking periods the average values were over-
reaching the upper level of optimal nutrition, it means lu-
xury nutrient supply.

Average contents of magnesium in the beech leaves are
comparable in the last two sample taking, in 2001 and
2003. In 2001 the average content was 1,569 mg.kg-1 , and
in 2003 it was 1,527 mg.kg-1. In all the three sample ta-
kings the average magnesium contents were in the upper
layer of optimal magnesium supply.

Average contents of sulphur in the beech leaves are
decreasing, from 2,047 mg.kg-1 stated in 2001 to
1,575 mg.kg-1 in 2003. The values stated confirm de-
creasing load of the beech stand by sulphur emissions.

Nutrient contents in the plot do not show any inssufi-
ciency. Ratio of the main nutrients and nitrogen is shown in
the table.

The table shows that the ratios of nitrogen, magnesium
and calcium are at optimal level or slightly below it during
the period of investigation. However, low phosphorus con-
tent and higher content of nitrogen in the beech leaves are
significantly over the optimal interval in the three years of
investigation, confirming disturbed nutrition of the beech
stand.

Deposition

The pH values in the stand have decreased slightly, from
5.47 to 5.33, they range from 4.25 and 7.16, in open area
they increased in contrary, from 5.33 to 5.71, ranging
from 4.51 to 7.31. Concentration of sulphur compounds
(SO4

2-) in the stand is ranging from  3.61 to 19.65 mg.l-1,
concentration of nitrogen compounds (NO3

-) from 0.36 to
29.63 mg.l-1, concentration of amonne ions from 0.24 to
9.41 mg .l-1. Bulk concentrations of sulphur compounds are
ranging from 1.74 to 7.91 mg.l-1, concentration of nitrogen
compounds 1.45 to 8.91 mg.l-1, concentration of amonne

Ve vöech t¯ech odbÏrov˝ch letech a zvl·ötÏ pak v roce 2003
leûely pr˘mÏrnÈ obsahy fosforu v dolnÌ oblasti optima
v˝ûivy.

V roce 2003 takÈ mÌrnÏ poklesl pr˘mÏrn˝ obsah dras-
lÌku a to z 11 097 mg.kg-1 stanoven˝ch v roce 2001
na 9 869 mg.kg-1, tedy na hodnotu, kter· je st·le v hornÌ
oblasti rozsahu optim·lnÌ v˝ûivy a kter· zaruËuje velmi
dobrou v˝ûivu tÌmto prvkem.

StejnÏ jako obsah draslÌku poklesl v roce 2003 takÈ
pr˘mÏrn˝ obsah v·pnÌku a to na hodnotu 10 276 mg.kg-1,
kter· je srovnateln· s rokem 1999. Ve vöech t¯ech odbÏrech
byly dosaûeny pr˘mÏrnÈ obsahy, kterÈ p¯ekraËujÌ hornÌ
hranici optima v˝ûivy a leûÌ v oblasti luxusnÌ v˝ûivy.

Pr˘mÏrnÈ obsahy ho¯ËÌku v listech buku jsou v posled-
nÌch dvou odbÏrech 2001 a 2003 srovnatelnÈ. V roce 2001
byl pr˘mÏrn˝ obsah ñ 1 569 mg.kg-1 a v roce 2003 pak
1 527 mg.kg-1. Ve vöech t¯ech odbÏrech leûely pr˘mÏrnÈ
obsahy ho¯ËÌku v hornÌ Ë·sti optim·lnÌho rozsahu v˝ûivy
ho¯ËÌkem.

Pr˘mÏrnÈ obsahy sÌry v listech buku klesajÌ, a to
z 2 047 mg.kg-1 stanoven˝ch v roce 2001 na 1 575 mg.kg-1

stanoven˝ch v roce 2003. ZjiötÏnÈ hodnoty svÏdËÌ o kle-
sajÌcÌ z·tÏûi bukovÈho porostu imisemi sÌry. 

Obsahy ûivin na ploöe nevykazujÌ û·dn˝ nedostatek.
PomÏry mezi obsahy hlavnÌch ûivin a dusÌkem jsou uvede-
ny v tabulce. 

Z tabulky je z¯ejmÈ, ûe pomÏry obsah˘ dusÌku a obsahu
ho¯ËÌku, v·pnÌku a draslÌku jsou v oblasti optima a nebo
tÏsnÏ pod jeho hranicÌ (N/Ca) bÏhem sledovanÈho obdobÌ.
NÌzkÈ obsahy fosforu a vyööÌ obsahy dusÌku v listech buku
vöak ve vöech t¯ech hodnocen˝ch letech v˝raznÏ p¯evyöujÌ
optim·lnÌ interval a svÏdËÌ o naruöenÈ rovnov·ze ve v˝ûivÏ
bukovÈho porostu.

Depozice

Hodnoty pH v porostu se mÌrnÏ snÌûily z 5,47 na 5,33,
pohybujÌ se mezi 4,25 a 7,16, na volnÈ ploöe se naopak
zv˝öily z 5,33 na 5,71, pohybujÌ se od 4,51 do 7,31.
Koncentrace sÌran˘ (SO4

2-) se v porostu pohybuje mezi 3,61
a 19,65 mg.l-1, koncentrace dusiËnan˘ (NO3

-) mezi 0,36
a 29,63 mg.l-1, koncentrace amonn˝ch iont˘ mezi 0,24
a 9,41 mg.l-1, na volnÈ ploöe se koncentrace sÌran˘ po-
hybujÌ v rozmezÌ 1,74 a 7,91 mg.l-1, koncentrace du-
siËnan˘ v rozmezÌ 1,45 a 8,91 mg.l-1, koncentrace amon-
n˝ch iont˘ (NH4

+) v rozmezÌ 0,42 a 10,03 mg.l-1. Celko-

Tab. 5.2.9.4 PomÏry ûivin v bukov˝ch listech na ploöe Medlovice
Ratio of nutrients in the beech leaves in the plot Medlovice

Medlovice Optimum 1995 1997 1999 2001 2003 

N / Mg (8-30)   18,96 14,28 15,39 
N / Ca (2-7)   2,29 1,97 2,29 
N / K (1-3)   2,56 2,02 2,30 
N / P (6-12)     18,28 17,09 19,98 
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v· depozice sÌry se v porostu i na volnÈ ploöe snÌûila
(z 9,12 na 6,29 kg.ha-1.rok-1 v porostu a z 5,73
na 4,19 kg.ha-1.rok-1 na volnÈ ploöe), snÌûila se i depo-
zice dusÌku (v porostu z 9,65 na 9,02 kg.ha-1.rok-1 a na vol-
nÈ ploöe z 11,82 na 10,73 kg.ha-1.rok-1).

ions (NH4
+) is ranging from 0.42 to 10.03 mg.l-1. Total

deposition of sulphur, both in the stand and open area,
has decreased (from 9.12 to 6.29 kg.ha-1.year-1 in the
stand, and from 5.73 to 4.19 kg.ha-1.year-1 in open area),
also nitrogen deposition decreased (in the stand from
9.65 to 9.02 kg.ha-1.year-1, and in open area from 11.82 to
10.73 kg.ha-1.year-1).

Tab. 5.2.9.5 Depozice vybran˝ch prvk˘  v roce 2003 (kg.ha-1.rok-1)
Deposition of selected elements  in 2003 (kg.ha-1.year1)

  Plocha / Plot   pH H+ NH4

+ NO3

- N SO4

2-  S  F- Cl- 

Q361 Porost / throughfall 2003 5,33 0,0144 6,68 16,97 9,02 18,84 6,29 0,24 8,32

Q361 Voln· plocha / bulk 2003 5,71 0,0078 10,09 12,84 10,73 12,56 4,19 0,14 3,06

Tab. 5.2.9.6 Depozice ostatnÌch prvk˘ a kov˘ na ploch·ch II. ˙rovnÏ v roce 2003 (kg.ha-1.rok-1)
Deposition of other elements and metals in the Level II plots in 2003  (kg.ha-1.year1)

  Plocha / Plot Al  Ca Cu Fe  K  Mg  Mn  Na P Zn 

Q361 Porost / throughfall 0,144 6,745 0,008 0,124 20,887 1,755 1,107 2,253 0,740 0,113
Q361 Voln· plocha / bulk 0,066 6,481 0,012 0,068 4,449 1,139 0,121 2,604 1,819 0,291
 

Tab. 5.2.9.7 Pr˘mÏrnÈ koncentrace l·tek ñ stok po kmeni (mg.l-1)
Stemflow - average concentrations (mg.l-1)

  pH H+ NH4

+  F-  Cl-  NO3

-  SO4

2-  Cox P 
1999 5,76 0,0018 3,73 0,08 3,65 8,07 10,01 10,36 0,37 
2000 5,93 0,0012 4,00 0,08 1,31 8,11 8,90 15,73 0,39 
2001 6,22 0,0006 2,76 0,09 1,08 8,62 8,48 18,19 0,39 
2002 5,55 0,0028 2,09 0,09 1,29 6,20 7,33 12,72 0,24 
2003 6,14 0,0007 2,74 0,14 2,08 4,86 10,11 40,91 0,54 

  Al  Ca Cu Fe  K  Mg  Mn  Na Zn 
1999 0,035 2,752 0,011 0,046 7,16 0,623 0,056 0,562 0,012 
2000 0,041 0,927 0,003 0,056 8,18 0,213 0,162 0,210 0,011 
2001 0,025 1,008 0,005 0,036 11,57 0,306 0,164 0,214 0,018 
2002 0,028 1,118 < 0,003 0,031 7,59 0,231 0,168 0,218 0,009 
2003 0,056 1,75 0,002 0,053 14,78 0,505 0,294 0,663 0,012 
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Obr. 5.2.9.3 Celkov· depozice dusÌku a sÌry na ploöe Medlovice (kg.ha-1.rok-1)
Total nitrogen and sulphur deposition in the plot Medlovice (kg.ha-1.year-1)
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Obr. 5.2.9.4 Stok po kmeni
Stemflow measurement
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HodnocenÌ stavu korun

Hodnota pr˘mÏrnÈ defoliace na plochu stoupla z 24,1 %
v roce 2002 na 26,2 % v roce 2003. Za celou dobu hodno-
cenÌ tÈto plochy tak dos·hla mÌra odlistÏnÌ nejvyööÌ hodno-
ty (obr. 5.2.9.5). Oproti p¯edchozÌm let˘m klesl poËet strom˘
se slabou defoliacÌ a naopak vzrostl podÌl strom˘ se st¯ednÌ
mÌrou odlistÏnÌ ñ takov˝chto strom˘ bylo v roce 2003 na
ploöe 46,6 %. I nad·le pokraËoval trend zhoröov·nÌ zdravot-
nÌho stavu buku (obr. 5.2.9.6) ñ pr˘mÏrn· defoliace tÈto
d¯eviny v roce 2003 Ëinila 22,8 %, coû znamen· n·r˘st o
11,1 % od roku 2000. VyööÌ mÌra odlistÏnÌ buku m˘ûe sou-
viset jednak s nedostatkem vl·hy a jednak se semenn˝m
rokem buku. Semenn˝ rok se opakoval po dvou letech
(2001, 2003), na ploöe plodila tÈmÏ¯ polovina buk˘ a u tÏch-
to strom˘ byl zaznamen·n v˝razn˝ vzestup mÌry odlistÏnÌ (v
porovn·nÌ s hodnotami z p¯edchozÌho roku aû o 20 %).
Defoliace dubu vzrostla v porovn·nÌ s rokem 2002 jen
mÌrnÏ a dos·hla hodnoty 30,2 %, coû je st·le o tÈmÏ¯ 8 %
mÈnÏ neû v roce 2000, kdy byl zdravotnÌ stav dubu v d˘sled-
ku ûÌru obaleËe dubovÈho nejhoröÌ. Jedinou d¯evinou, u nÌû
doölo k meziroËnÌmu zlepöenÌ zdravotnÌho stavu, byl mod-
¯Ìn; borovice z˘stala na stejnÈ ˙rovni. Z typ˘ defoliace
p¯evaûoval u buku typ Ñmal· okna v later·lnÌ Ë·sti korunyì,
respektive Ñvelk· okna v later·lnÌ Ë·sti korunyì u strom˘
s vyööÌ mÌrou odlistÏnÌ. Later·lnÌ Ë·stÌ koruny byla v tomto
p¯ÌpadÏ oslunÏn· vrcholov· Ë·st koruny s hojn˝m v˝skytem
plod˘. U dubu byl typ defoliace pops·n jako Ñp¯ev·ûnÏ vel-
k· okna v korunÏì, p¯ÌpadnÏ Ñlisty jen na konci vÏtvÌì u nej-
vÌce poökozen˝ch jedinc˘. Slab· diskolorace (postiûeno do
25 % listov˝ch org·n˘ v korunÏ) se objevila u 6 % strom˘ ñ
p¯ev·ûnÏ u borovic. V˝voj mÌry diskolorace v p¯edchozÌch
letech je patrn˝ z obr. 5.2.9.7. U tÈmÏ¯ Ëtvrtiny dub˘ byly
pozorov·ny deformace list˘ (zkroucenÌ listovÈ Ëepele podÈl
hlavnÌ osy) vyskytujÌcÌ se hlavnÏ v hornÌ oslunÏnÈ Ë·sti
koruny a svÏdËÌcÌ o silnÈm vl·hovÈm deficitu v tomto roce. 

O zhoröov·nÌ zdravotnÌho stavu porostu m˘ûe svÏdËit
i stoupajÌcÌ podÌl strom˘ s v˝skytem sekund·rnÌch v˝hon˘
v korunÏ a na kmeni, kter˝ch bylo v roce 2003 na ploöe jiû
60 %. K odumÌr·nÌ vÏtvÌ od konce doölo u 4,6 % strom˘,
jednalo se o odumÌr·nÌ o slabÈ aû st¯ednÌ intenzitÏ. V˝skyt
poökozenÌ kmene na ploöe Medlovice je pouze mÌrn˝ ñ
hnilobou a mechanick˝m poökozenÌm kmene postiûeno
necel˝ch 5 % strom˘. V porovn·nÌ s 43 % plodÌcÌch buk̆
byl v˝skyt plod˘ u dub˘ zanedbateln˝ (6 %).

Crown condition assessment

The average defoliation of the plot has increased from
24.1 % in 2002 to 26.2 % in 2003. During the whole pe-
riod of evaluatio this was the highest value (Fig. 5.2.9.5).
Comppared to previous years, number of trees of low defo-
liation decreased, and number of moderate defoliated
trees increased, in contrary ñ they were of 46.6 % in 2003.
The trend of beech state deteriorating was ongoing
(Fig. 5.2.9.6) ñ average defoliation of this tree species was
22.8 % in 2003, which means an increase in 11.1 % since
2000. Higher level of defoliation could be connected with
lack of precipitation, and the seed year of beech, repeated
after two years (2001, 2003). About a half of the beech trees
within the plot was fruiting, and mainly these trees were
more defoliated, significant defoliation increase was re-
corded (up to 20 %, compared to the previous year values).
Defoliation of oak has increased only slightly, compared to
the values of 2002, it reached the value of 30.2 %, which is
still in nearly 8 % less than in 2000, when the health state
of oak trees was the worst, due to feeding of oak leaf roller
moth. Larch was the only tree species showing inter-year
improvement; pine was of the same state. "Small windows
in the lateral part of crown" was the prevailing type of defo-
liation for beech, followed with "big windows in lateral part
of the crown" with the trees of higher defoliation level. In
this case "lateral part of the crown" was the sun-exposed
top part of the crown with abundant beech nuts. For oak the
most frequent type of defoliation was "prevailing big win-
dows in the crown", or "leaves only in the branch tops" with
trees of higher defoliation. Slight discoloration (less than
25 % of the leaves affected) was observed at 6 % of trees ñ
mainly of pines. Development of discoloration in previous
years is shown in Fig. 5.2.9.7. At more than a quarter of the
oak trees assessed leaf deformities were observed (twisted
leaves along the main axis), mainly in the upper part of the
crown, exposed to the sunshine, confirmes strong moisture
deficite in this year. 

Deterioration of the health state of the trees within the
plot can be supported also by growing number of trees with
secondary shoots, both in the crown and stem. They have
represented nearly 60 % in 2003. Dieback was observed at
about 4.6 % of trees, low to moderate intensity. Stem dam-
age at the plot of Medlovice is only moderate ñ less than
5 % of trees were affected by stem rot and mechanical
damage. Compared to the 43 % of the beech trees fruiting,
fruiting of oak was negligible (6 %).
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Obr. 5.2.9.7 V˝voj zastoupenÌ t¯Ìd diskolorace
Development of discloration classes
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Obr. 5.2.9.5 V˝voj zastoupenÌ t¯Ìd defoliace a hodnoty pr˘mÏrnÈ defoliace
Development of defoliation classes and average defoliation
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Obr. 5.2.9.6 V˝voj pr˘mÏrnÈ defoliace pro jednotlivÈ druhy d¯evin
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ListovÈ anal˝zy

V roce 2003 byl na monitoraËnÌ ploöe Kolov·, umÌstÏnÈ
v KarlovarskÈ vrchovinÏ, proveden jiû p·t˝ odbÏr asimi-
laËnÌch org·n˘ pro stanovenÌ stavu v˝ûivy. V 1. roËnÌku
jehliËÌ doölo v roce 2003 k poklesu obsahu dusÌku a to na
pr˘mÏrn˝ obsah 11 038 mg.kg-1, leûÌcÌ pod hranicÌ defi-
cience. Z pohledu celÈho sledovanÈho obdobÌ 1995 ñ 2003
lze konstatovat, ûe se projevuje z¯eteln˝ klesajÌcÌ trend
obsahu dusÌku v 1. roËnÌku jehliËÌ,

Pr˘mÏrn˝ obsah fosforu v 1. roËnÌku jehliËÌ v roce
2003 mÌrnÏ vzrostl ve srovn·nÌ s rokem 2001 na hodnotu
1 891 mg.kg-1, leûÌcÌ v hornÌ oblasti optim·lnÌho rozmezÌ
v˝ûivy fosforem. BÏhem celÈho obdobÌ obsahy fosforu
mÌrnÏ kolÌsajÌ a projevuje se minim·lnÌ klesajÌcÌ trend.

V roce 2003 pr˘mÏrn˝ obsah draslÌku mÌrnÏ,
o 932 mg.kg-1, narostl na hodnotu 5 288 mg.kg-1. Tento
pr˘mÏrn˝ obsah i p¯edch·zejÌcÌ hodnoty leûÌ v hornÌ a st¯ed-
nÌ oblasti optim·lnÌho rozsahu v˝ûivy. Z pohledu celÈho

Leaf analyses

In 2003, in the monitoring plot Kolov·, situated in
Karlovarsk· vrchovina, assimilation organs were taken for
the fifth time, to state the nutrient status. In 2003, in the first
needle-year class, nitrogen content was decreased to the
average of 11,038 mg.kg-1, below the deficiency level.
From the viewpoint of the whole period investigated of 1995
ñ 2003, significant decreasing trend of nitrogen content can
be stated in the first needle-year class.

Average phosphorus content in the first needle-year
class has increased slightly in 2003, compared to 2001, to
the value of 1,891 mg.kg-1, which is in the upper layer of
optimal nutrition range for phosphorus. During the whole
period of investigation the contents of phosphorus are oscil-
lating slightly, minimal decreasing trend can be observed.

In 2003 average content of potassium has increased
slightly, in 932 mg.kg-1, to the value of 5,288 mg.kg-1.
This average content, same as previous values, represents

5.˙roveÚ II ñ Q
 511

5.2.10

Q 511 - Kolov·
International code: 511

LesnÌ oblast: 3. Karlovarsk· vrchovina

Spr·vce: L·zeÚskÈ lesy Karlovy Vary

                                        
Z·kladnÌ charakteristiky plochy / Plot characteristics 
RozmÏr plochy v m  / Plot area  50 x 50 m 
Datum zaloûenÌ plochy / Plot established  7. 9. 1995 
Expozice / Orientation  JZ / SW 
PoËet strom  ̆ / Number of trees  159 (platÌ k 08. 2002) 
Nadmo¯ sk· v˝öka / Altitude  570 m 
Porost / Forest stand  3C9 (LHP 2001) 
Rok zaloûenÌ hlavnÌho porostu / 
Dominant storey established  

1910 

P˘vod porostu / History of forest stand  umÏle zaloûen / artificially planted 
HlavnÌ d¯ evina plochy / The main species    smrk ztepil˝ / Picea abies 

DoplÚkovÈ d¯ eviny / Other species  mod¯ Ìn opadav˝ / Larix decidua 
Zmlazov·nÌ / Regeneration  velmi dobrÈ / very good 
P˘dnÌ typ 
FAO Soil unit  

kambizem dystrick· 
Dystric Cambisols   

Humusov˝ typ / Humus type surov˝ moder aû mocn˝ morov˝ moder  /moder 
GeologickÈ podloûÌ / Parent material st¯ ednÏ hrubozrnn˝ biotitick˝ granit / moderately 

grained biotitic granite 
LesnÌ typ / Forest type 4K1 - kysel· buËina metlicov· / acid beech woodland 

with Luzulo-Fagetum ass. 
Celkov· pokryvnost p¯ ÌzemnÌ vegetace / 
Total cover of ground vegetation 

65 % 

Fytocenologick· charakteristika / 
Phytocenological characteristics 
 

Potenci·lnÌ p¯ irozen· vegetace ñ acidofilnÌ buËina 
asociace Luzulo-Fagetum 
Potential natural vegetation ñ acidophilous beech 
woodland with Luzulo-Fagetum ass. 
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sledovanÈho obdobÌ doch·zÌ k mÌrnÈmu poklesu obsahu
draslÌku v 1. roËnÌku jehliËÌ. 

MÌrn˝ pokles pr˘mÏrnÈho obsahu v·pnÌku byl takÈ za-
znamen·n v roce 2003. Pr˘mÏrn˝ obsah v·pnÌku v 1. roË-
nÌku jehliËÌ byl 5 863 mg.kg-1. MÌrnÏ poklesl ve srovn·nÌ
s rokem 2001, je vöak vyööÌ neû p¯i p¯edch·zejÌcÌch
odbÏrech. Za celÈ hodnocenÈ obdobÌ se projevuje z¯eteln˝
trend n·r˘stu obsahu v·pnÌku.

r˘mÏrn˝ obsah ho¯ËÌku v 1. roËnÌku jehliËÌ byl
1 000 mg.kg-1 a byl srovnateln˝ s hodnotami stanoven˝mi
v letech p¯edch·zejÌcÌch. Ve vöech p¯Ìpadech jsou obsahy
ho¯ËÌku ve st¯ednÌ Ë·sti optim·lnÌho rozsahu v˝ûivy tÌmto
prvkem.

Obsahy sÌry v 1. roËnÌku jehliËÌ od roku 1999 klesa-
jÌ a to z hodnoty 1 265 mg.kg-1 na pr˘mÏrn˝ obsah
953 mg.kg-1 stanoven˝ v roce 2003. NÌzkÈ hodnoty obsa-
hu sÌry, pohybujÌcÌ se v roce 2003 na hranici p¯iroze-
nÈho pozadÌ, svÏdËÌ o nÌzkÈ z·tÏûi porostu imisemi sÌry.

Obsahy ûivin na ploöe vykazujÌ pouze nedostatek du-
sÌku. PomÏry mezi obsahy hlavnÌch ûivin a obsahem dusÌku
jsou uvedeny v tabulce.

Z tabulky vypl˝v·, ûe bÏhem hodnocenÈho obdobÌ 1995
ñ 2003 jsou pomÏry mezi obsahy dusÌku a ho¯ËÌku v po¯·d-
ku. Nedostatkov˝ obsah dusÌku v roce 2003 se odrazil

the upper to medium level of optimal nutrition. From the
perspective of the whole period investigated, slight decrease
of potassium content in the first needle-year class can be
observed.

Slight decrease of average calcium content was also
recorded in 2003. Average calcium content in the first nee-
dle-year class was 5,863 mg.kg-1. It is slight decrease, com-
paring to 2001, the values are higher than in previous peri-
ods of sample taking, however. Visible trend of  increase of
calcium content can be observed.

Average magnesium content in the first needle-year class
of 1,000 mg.kg-1 was comparable to the values as stated in
previous years. In all the cases the contents of magnesium
are in the middle of optimal nutrition range for this element.

The contents of sulphur in the first needle-year class are
decreasing since 1999, from 1,265 mg.kg-1 to the average of
953 mg.kg-1 stated in 2003. Low values of sulphur content,
oscillating in 2003 at the border of natural background,
confirm low load of the stand by sulphur emission.

Nutrient contents within the plot show only nitrogen
insufficiency. Ratio of the main nutrients and nitrogen are
presented in the Table.  

Table shows that during the period of investigation of
1995 ñ 2003, ratios of nitrogen and magnesium are good.
Insufficient nitrogen content in 2003 was reflected in the
decrease of N/Ca ratio under the optimum level. Ratios of

5.
˙r

ov
eÚ

 II
ñ 

Q
 5

11

Obr. 5.2.10.1 Pr˘mÏrnÈ obsahy ûivin v 1. roËnÌku jehliËÌ na ploöe Kolov·
Average nutrient contents in the first needle-year class in the plot Kolov·
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Tab. 5.2.10.1 PomÏry ûivin v 1. roËnÌku jehliËÌ na ploöe Kolov·
Ratios of nutrient contents in the first needle-year class in the plot Kolov·

Kolov· Optimum 1995 1997 1999 2001 2003 
N / Mg (8-30) 13,45 15,12 12,21 12,43 11,04 
N / Ca (2-7) 3,22 3,99 3,05 2,10 1,88 
N / K (1-3) 2,41 2,79 2,22 2,92 2,09 
N / P (6-12) 6,04 6,23 5,74 7,59 5,84 
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v poklesu pomÏru obsahu dusÌku a v·pnÌku pod hranici
optima. PomÏry mezi obsahem dusÌku a draslÌku leûÌ takÈ
v oblasti optima. Nedostatek dusÌku v 1. roËnÌku jehliËÌ se
v roce 2003 takÈ projevil v naruöenÌ vyv·ûenosti pomÏru
obsahu dusÌku a fosforu.

HodnocenÌ stavu korun

Pr˘mÏrn· hodnota defoliace se na ploöe Kolov· po celou
dobu sledov·nÌ od roku 1995 neust·le pohybuje nad 30 %
(obr. 5.2.10.2). Vrcholu dos·hla v roce 1996 (36,4 %),
n·sledoval mÌrn˝ pokles a v poslednÌch letech se tÈmÏ¯
nemÏnÌ a z˘st·v· cca 32 %. V roce 2003 Ëinila 33,2 %, coû
znaËÌ mÌrn˝ meziroËnÌ n·r˘st o 1,1 %. Na dosti vysokÈ mÌ¯e
odlistÏnÌ se p¯edevöÌm podÌlÌ öpatn˝ zdravotnÌ stav smrku
(obr. 5.2.10.3), jehoû pr˘mÏrn· hodnota defoliace v roce
2003 byla 36,6 %, zatÌmco tato hodnota pro druhou d¯evi-
nu na ploöe ñ mod¯Ìn ñ Ëinila 20,0 %. Z obr·zku je takÈ
patrn˝ trend mÌrnÈho zhoröov·nÌ a naopak mÌrnÈho
zlepöov·nÌ zdravotnÌho stavu smrku, respektive mod¯Ìnu.
Tomuto stavu odpovÌd· i intenzita odlistÏnÌ: zatÌmco tÈmÏ¯
vöechny mod¯Ìny byly slabÏ defoliovanÈ nebo zcela zdravÈ,
u drtivÈ vÏtöiny smrk˘ se jednalo o defoliaci st¯ednÌ. Z typ˘
defoliace p¯evaûovala ÑrovnomÏrn·ì nad Ñvelk˝mi okny
v korunÏì. V roce 2003 byl zaznamen·n v˘bec nejvyööÌ
podÌl strom˘ s barevn˝mi zmÏnami od zaË·tku sledov·nÌ
tohoto parametru na ploöe ñ obr. 5.2.10.4. Diskolorace
s p¯evaûujÌcÌ intenzitou st¯ednÌ a slabou se objevily u 30 %
jedinc˘. Postiûenou d¯evinou byl opÏt smrk.

StabilnÏ vysokÈ z˘st·v· zastoupenÌ strom˘ s poökozenÌm
kmene. Jedn· se o smolotoky r˘znÈ intenzity, mechanick·
poökozenÌ vznikl· p¯i tÏûbÏ a vyklizov·nÌ, hnilobu a takÈ
rakovinu kmene. TÏchto v roce 2003 bylo 38 %, coû ËinÌ
tuto plochu nejv˝raznÏji postiûenou v tomto ohledu mezi
vöemi ostatnÌmi plochami II. ˙rovnÏ a svÏdËÌ o celkovÏ öpat-
nÈm zdravotnÌm stavu porostu na lokalitÏ. P¯esto bylo za-
znamen·no 29 % smrk˘ a 40 % mod¯Ìn˘, kterÈ plodily.

nitrogen to potassium are also in optimal range. In 2003,
nitrogen insufficiency in the first needle-year class was
reflected also by disturbance of the nitrogen/phosphorus
ratio.

Crown condition assessment

At the plot Kolov· the average defoliation is over 30 %
(Fig. 5.2.10.2) during the whole period of investigation,
since 1995. In 1996  the value has reached its peak
(36.4 %), followed with a slight decrease. In recent years
it is not changing significantly, ranging around 32 %.
In 2003 it was 33.2 %. It means moderate inter-year
growth, in 1.1 %. Quite a high average defoliation is main-
ly due to bad health state of spruce  (Fig. 5.2.10.3), the
average defoliation of which was 36.6 % in 2003. Average
defoliation of the other tree species within the plot ñ larch
ñ was only 20.0 %. The figure shows also the trend of slight
deterioration of the state of spruce, and improvement of
larch. Intensity of defoliation corresponds to this trend:
nearly all the larch trees were of slight defoliation only,
or fully healthy, most of the spruce trees was of moderate
defoliation. Prevailing type of defoliation was "propor-
tional", then "big windows in the crown". In 2003 the
highest ever discoloration was recorded, since the begin-
ning of assessment of this parameter within the plot ñ
Fig. 5.2.10.4. Discoloration of prevailing moderate and low
intensity was observed at 30 % of individuals. Spruce was
again the tree species affected.

Also number of trees with stem damage remains high.
It is mainly resinosis of different intensity, mechanical dam-
age caused during felling and skidding operations, and
stem rot and stem cancer. In 2003 about 38 % of the trees
were affected, this number is the highest of all  the level II
plots, and it confirms generally bad state of the stand in this
locality. However, about 29 % of spruce trees, and 40 % of
larches were fruiting.

5.˙roveÚ IIñ Q
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Obr. 5.2.10.2 V˝voj zastoupenÌ t¯Ìd defoliace a hodnoty pr˘mÏrnÈ defoliace
Development of defoliation classes and average defoliation
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Obr. 5.2.10.4 V˝voj zastoupenÌ t¯Ìd diskolorace
Development of discoloration classes
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Obr. 5.2.10.3 V˝voj pr˘mÏrnÈ defoliace pro jednotlivÈ druhy d¯evin
Development of average defoliation of individual tree species
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5.2.11

Q 521 - Lazy
International code: 521

LesnÌ oblast: 3. Karlovarsk· vrchovina

Spr·vce: Lesy »R, s. p., LZ Kladsk·

Z·kladnÌ charakteristiky plochy / Plot characteristics 
RozmÏr plochy v m / Plot area  50 x 50 m 
Datum zaloûenÌ plochy / Plot established  12. 10. 1994 
Expozice / Orientation  SV / NE 
PoËet strom  ̆/ Number of trees  94 (platnost k 08. 2002)  
Nadmo¯ sk· v˝öka / Altitude  875 m 
Porost / Forest stand  84B12 (LHP 1994) 
Rok zaloûenÌ hlavnÌho porostu / 
Dominant storey established  

1887 

P˘vod porostu / History of forest stand  umÏle zaloûen / artificially planted 
HlavnÌ d¯ evina plochy / The main species    smrk ztepil˝ / Picea abies 

Zmlazov·nÌ / Regeneration  dobrÈ / good 
P˘dnÌ typ 
FAO Soil unit  

kryptopodzol mod·lnÌ mÏlce umbrick˝  
Dystric Cambisols 

Humusov˝ typ / Humus type mocn˝ surov˝ moder / moder 
GeologickÈ podloûÌ / Parent material hrubozrnn˝ biotitick˝ granit / coarse-grained biotitic 

granite 
LesnÌ typ / Forest type 90 % 
Celkov· pokryvnost p¯ ÌzemnÌ vegetace / 
Total cover of ground vegetation 

6K1 - kysel· smrkov· buËina metlicov· / acid 
spruce-beech woodland 

Fytocenologick· charakteristika / 
Phytocenological characteristics 
 

Potenci·lnÌ p¯ irozen· vegetace ñ horsk· acidofilnÌ 
smrkov· buËina asociace Luzulo-Fagetum 
montanum s p¯ echodem ke smrËinÏ  
Potential natural vegetation ñ mountain acidophilous 
spruce-beech woodland of Luzulo-Fagetum 
montanum  ass., with a transition to spruce 
woodland 
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Tab. 5.2.11.1 Pr˘mÏrnÈ mÏsÌËnÌ charakteristiky
Mean monthly values

T pr˘mÏrn· mÏsÌËnÌ teplota vzduchu / mean monthly air temperature
Tmax mÏsÌËnÌ pr˘mÏr maxim·lnÌch dennÌch teplot vzduchu / monthly mean of maximum daily air temperatures
Tmin mÏsÌËnÌ pr˘mÏr minim·lnÌch teplot vzduchu / monthly mean of minimum daily air temperatures
T+ nejvyööÌ namÏ¯en· teplota vzduchu v mÏsÌci / the highest temperature in given month
T- nejniûöÌ namÏ¯en· teplota vzduchu v mÏsÌci / the lowest temperature in given month
P mÏsÌËnÌ ˙hrn sr·ûek / total monthly precipitation

  I II III IV V VI VII VIII IX X XI XII pr˘m IV ñ IX 

T -4,4 -5,2 2,2 4,3 11,6 16,9 15,2 18,3 11,4 2,0 2,9 -1,9 6,1 12,9 
Tmax -1,9 -0,9 6,3 9,0 16,1 22,0 20,1 23,9 16,2 5,0 6,2 0,7 10,2 17,9 
Tmin -6,8 -8,6 -1,3 0,1 7,1 11,8 10,9 12,8 7,4 -0,7 0,2 -4,3 2,4 8,4 
                 
T+ 6,4 9,1 14,5 19,1 26,3 28,0 29,0 32,2 25,3 14,8 13,3 5,7   
T- -15,4 -13,6 -8,5 -10,5 -0,2 5,3 6,8 5,9 2,0 -8,6 -5,3 -11,0 Suma IV ñ IX 

P       24,0 24,7 5,3 43,0 20,4 50,4       167,8 
              

Tab. 5.2.11.2 PoËty dn˘ s p¯ekroËenÌm v˝znamn˝ch teplot
Number of days overreaching significant temperatures

  2003 

ledovÈ dny / 
ice days (Tmax < 0 ∞C) 19 
mrazovÈ dny / 
frost days (Tmin < 0 ∞C) 64 
letnÌ dny / 
summer days (Tmax < 25 ∞C) 29 
tropickÈ dny / 
tropical days (Tmax < 30 ∞C) 2 

 

Meteorologick· mÏ¯enÌ Meteorological measuring

Obr. 5.2.11.1 V˝voj teplot v roce 2003
Temperature development in 2003
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HodnocenÌ viditelnÈho poökozenÌ ozonem

Vliv ozonu na vegetaci byl velmi mal .̋ Z d¯evin byly
z¯etelnÏjöÌ symptomy poökozenÌ zjiötÏny pouze na p·mel-
nÌku (Symphoricarpos albus) a ËernÈm bezu (Sambucus
nigra). Zcela nepatrnÈ a ojedinÏlÈ symptomy byly zazna-
men·ny jeötÏ  u nÏkolika m·lo dalöÌch d¯evin, nikoliv vöak
na vrb·ch.  Z bylin se jako symptomatickÈ jevily druhy
Cirsium heterophyllum, Crepis paludosa, Heracleum man-
tegazzianum, Tanacetum vulgare, Rubus idaeus a Urtica
dioica. U dalöÌch druh˘ bylo poökozenÌ nepatrnÈ nebo neby-
lo zaznamen·no v˘bec.

Assessment of visible ozone injury

Ozone impact on vegetation was negligible. Sympho-
ricarpos albus and Sambucus nigra were the only tree
species showing more visible symptoms of damage.
Negligible, rare symptoms were recorded with some other
tree species, not on willow trees. Following herb species
were symptomatic: Cirsium heterophyllum, Crepis palu-
dosa, Heracleum mantegazzianum, Tanacetum vulgare,
Rubus idaeus and Urtica dioica. With other species the
damage was negligible, or none.

Tab. 5.2.11.3 DÈlka teplotnÌch obdobÌ v˝znamn˝ch pro vegetaci
The length of temperature periods important for vegetation

  2003 

Kontinu·lnÌ bezmrazovÈ obdobÌ  / 
Continuing non-freezing period 

144 dnÌ / days 
(17. 5. ñ 7. 10.) 

VelkÈ vegetaËnÌ obdobÌ (T > 5 ∞ C) / 
Long vegetation period 

142 dnÌ / days 
(16. 5. ñ  4. 10.) 

HlavnÌ vegetaËnÌ obdobÌ (T > 10 ∞ C) / 
Main vegetation period 

69 dnÌ / days 
(22. 6. ñ 29. 8.) 

 

Obr. 5.2.11.2 TmavÈ skvrny a ËervenÈ zbarvenÌ
oslunÏn˝ch list˘ Prenanthes pur-
purea vyvolanÈ p¯ÌzemnÌm ozonem
Dark spots and red colour of the
sun-exposed parts of Prenanthes
purpurea leaves

Obr. 5.2.11.3 BronzovÈ zabarvenÌ svrchnÌ strany
list˘ malinÌku Rubus idaeus p¯Ìzem-
nÌm ozonem, spodnÌ strana list˘
z˘st·v· nezbarven·
Browning of the upper part of the
Rubus idaeus leaves, lower part of
leaves is uncoloured
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StupeÚ poökozenÌ Lazy 
16. 9. 2003 

SymptomatickÈ druhy:   
Aegopodium podagraria 0 ñ 1 
Antriscus sylvestris 0 ñ 1 
Artemisia vulgaris 0 ñ 1 
Cirsium heterophyllum 1 
Crepis paludosa 1 
Heracleum mantegazzianum 1 
Heracleum sphondylium 0 ñ 1 
Hieracium argillaceum 0 ñ 1 
Hypericum maculatum 1 
Picea abies 0 ñ 1 
Populus tremula 0 ñ 1 
Rosa sp. 0 ñ 1 
Rubus fruticosus 0 ñ 1 
Rubus idaeus 0 ñ 1 
Sambucus nigra 1 
Symphoricarpos albus 1 ñ 2 
Tanacetum vulgare 1 
Urtica dioica 1 
NesymptomatickÈ druhy:   
Acer pseudoplatanus    
Alnus glutinosa   
Betula pendula   
Cirsium palustre   
Fraxinus excelsior   
Prunus avium   
Prunus avium    
Quercus robur   
Rubus fruticosus   
Salix aurita   
Salix capraea   
Sambucus racemosa   
Sorbus aucuparia   
Vaccinium myrtillus   
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Tab. 5.2.11.4

ListovÈ anal˝zy

V roce 2003 byl na monitoraËnÌ ploöe Lazy, umÌstÏnÈ
v KarlovarskÈ vrchovinÏ, proveden jiû p·t˝ odbÏr asimi-
laËnÌch org·n˘ pro stanovenÌ stavu v˝ûivy. V 1. roËnÌku
jehliËÌ doölo v roce 2003 k mÌrnÈmu n·r˘stu obsahu
dusÌku a to na pr˘mÏrn˝ obsah 13 344 mg.kg-1, ten  leûÌ
v dolnÌ oblasti optim·lnÌho rozsahu v˝ûivy. Z pohledu
celÈho sledovanÈho obdobÌ 1995 ñ 2003 lze konstatovat,
ûe obsahy dusÌku v 1. roËnÌku se pohybujÌ v rozmezÌ
od 12 000 do 13 000 mg.kg-1 a jsou bez z¯ejmÈho tren-
du. 

Pr˘mÏrn˝ obsah fosforu v 1. roËnÌku jehliËÌ v roce 2003
mÌrnÏ poklesl ve srovn·nÌ s rokem 2001 na hodnotu
1 766 mg.kg-1, leûÌcÌ v hornÌ oblasti optim·lnÌho rozmezÌ
v˝ûivy fosforem. BÏhem celÈho obdobÌ obsahy fosforu
mÌrnÏ kolÌsaly nad obsahem 2 000 mg.kg-1 a neprojevovaly
û·dnou tendenci k poklesu nebo n·r˘stu.

Leaf analyses

In 2003, in the monitoring plot of Lazy, situated in
Karlovarsk· vrchovina, assimilation organs were taken for
the fifth time, to state the nutrient status. In 2003, in the first
needle-year class, slight increase of nitrogen was stated,
average content was 13,344 mg.kg-1, which means lower
layer of optimal nutrition. From the perspective of the
whole period investigated of 1995 ñ 2003, it can be stated
that the nitrogen contents in the first needle-year class are
ranging between 12,000 and 13,000 mg.kg-1, no visible
trend observed. 

Average content of phosphorus in the first needle-year
class has decreased slightly, compared to 2001, to the value
of 1,766 mg.kg-1, i.e. upper layer of optimal nutrition for
phosphorus. During the whole period the contents of phos-
phorus were oscillating around 2,000 mg.kg-1, they did not
show any tendency to increase or decrease.

Obr. 5.2.11.4 BronzovÈ zabarvenÌ list˘ bor˘vky
ËernÈ Vaccinium myrtillus, spodnÌ
strana list˘ z˘st·v· nezbarven·
Browning of the leaves and dark
spots and red colour of the sun-
exposed Vaccinium myrtillus leaves,
lower part not coloured
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In 2003 the average content of potassium has increased
slightly, in 188 mg.kg-1 , to the value of 5,414 mg.kg-1. This
average content, same as previous values, is in the middle
of optimal nutrition. From the viewpoint of the whole peri-
od investigated slight decrease of potassium content in the
first needle-year class can be observed. 

Significant increase of average calcium content was
recorded in 2003. Average calcium content in the first nee-
dle-year class was 3,705 mg.kg-1. An increase of calcium
content in the first needle-year class is visible since 1999,
and, for the whole period of investigation, significantly
increasing trend can be observed for calcium.

In 2003 average magnesium content in the first needle-
year class was 1,107 mg.kg-1 , it was comparable to the va-
lues stated in previous years. Since 2001 the contents of
magnesium are in the middle of optimum for this element.

Sulphur contents in the first needle-year class are de-
creasing since 1997, from 1,330 mg.kg-1 to the average
of 973 mg.kg-1 , stated in 2003. Low values of sulphur,
ranging at the border of natural background in 2003,
confirm low load of the stand by sulphur emissions.

Nutrient contents within the plot do not show any insuf-
ficiency in 2003. Ratios of the main nutrients and nitrogen
are shown in the Table.  

V roce 2003 pr˘mÏrn˝ obsah draslÌku mÌrnÏ vzrostl
o  188 mg.kg-1 na hodnotu 5 414 mg.kg-1. Tento pr˘mÏrn˝
obsah i p¯edch·zejÌcÌ hodnoty leûÌ v st¯ednÌ oblasti opti-
m·lnÌho rozsahu v˝ûivy. Z pohledu celÈho sledovanÈho
obdobÌ doch·zÌ k mÌrnÈmu poklesu obsahu draslÌku
v 1. roËnÌku jehliËÌ. 

Z¯eteln˝ n·r˘st pr˘mÏrnÈho obsahu v·pnÌku byl zazna-
men·n v roce 2003. Pr˘mÏrn˝ obsah v·pnÌku v 1. roËnÌ-
ku jehliËÌ byl 3 705 mg.kg-1. Zvyöov·nÌ obsahu v·pnÌku
v 1. roËnÌku jehliËÌ je z¯ejmÈ od roku 1999 a za celÈ hodno-
cenÈ obdobÌ lze hovo¯it o v˝raznÈm trendu n·r˘stu obsahu
v·pnÌku.

V roce 2003 byl pr˘mÏrn˝ obsah ho¯ËÌku v 1. roËnÌku
jehliËÌ 1 107 mg.kg-1 a byl srovnateln˝ s hodnotami sta-
noven˝mi v p¯edch·zejÌcÌch letech. Od roku 2001 jsou
obsahy ho¯ËÌku ve st¯ednÌ Ë·sti optim·lnÌho rozsahu v˝ûivy
tÌmto prvkem.

Obsahy sÌry v 1. roËnÌku jehliËÌ od roku 1997 klesa-
jÌ a to z hodnoty 1 330 mg.kg-1 na pr˘mÏrn˝ obsah
973 mg.kg-1 stanoven˝ v roce 2003. NÌzkÈ hodnoty obsahu
sÌry, pohybujÌcÌ se v roce 2003 na hranici p¯irozenÈho
pozadÌ, svÏdËÌ o nÌzkÈ z·tÏûi porostu imisemi sÌry.

Obsahy ûivin na ploöe stanovenÈ v roce 2003 nevykazu-
jÌ û·dn˝ nedostatek. PomÏry mezi obsahy hlavnÌch ûivin
a obsahem dusÌku jsou uvedeny v tabulce.  

Obr. 5.2.11.5 Pr˘mÏrnÈ obsahy ûivin v 1. roËnÌku jehliËÌ na ploöe Lazy
Average nutrient contents in the first needle-year class in the plot Lazy
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Tab. 5.2.11.5 PomÏry ûivin v 1. roËnÌku jehliËÌ na ploöe Lazy
Ratios of nutrients in the first needle year-class in the plot Lazy

Lazy Optimum 1995 1997 1999 2001 2003 
N / Mg (8-30) 13,80 14,78 16,08 11,04 12,05 
N / Ca (2-7) 4,39 5,20 4,48 4,00 3,60 
N / K (1-3) 2,06 2,66 2,61 2,51 2,46 
N / P (6-12) 6,03 6,07 6,88 5,60 7,55 
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Jak je z¯ejmÈ z tabulky,  tak se v celÈm hodnocenÈm ob-
dobÌ pomÏry obsah˘ dusÌku a obsah˘ ho¯ËÌku, v·pnÌku,
draslÌku a fosforu (aû na jednu v˝jimku v roce 2001) pohy-
bujÌ v optim·lnÌm intervalu a ukazujÌ na vyv·ûenou v˝ûivu
sledovanÈho porostu.

Depozice

Hodnoty pH se v porostu pohybujÌ od 4,00 do 6,45,
pr˘mÏrn· hodnota se zv˝öila z 4,47 na 4,57, na volnÈ ploöe
od  4,89 do 6,52, pr˘mÏrn· hodnota se nepatrnÏ zv˝öila
z 5,24 na 5,35 ve srovn·nÌ s rokem 2002. Koncentrace
sÌran˘ se pohybujÌ v porostu v rozmezÌ 0,98 a 19,15 mg.l-1,
na volnÈ ploöe v rozmezÌ 1,04 a 3,36 mg.l-1, koncentrace du-
siËnan˘ (NO3

-) se pohybujÌ v rozmezÌ 0,31 a 29,79 mg.l-1

v porostu a v rozmezÌ 2,12 a 5,96 mg.l-1 na volnÈ ploöe,
koncentrace amonn˝ch iont˘ (NH4

+) mezi 0,50 a 9,22 mg.l-1

v porostu a mezi 0,71 a 1,80 mg.l-1 na volnÈ ploöe. Celkov·
depozice sÌry v porostu ËinÌ 10,86 kg.ha-1.rok-1, na volnÈ
ploöe 3,74 kg.ha-1.rok-1, celkov· depozice dusÌku v porostu
je 18,41 kg.ha-1.rok-1 a na volnÈ ploöe 9,42 kg.ha-1.rok-1.
Ve srovn·nÌ s rokem 2002 depozice sÌry a dusÌku na volnÈ
ploöe mÌrnÏ poklesla, celkov· depozice dusÌku v porostu se
nepatrnÏ zv˝öila.

Plocha Lazy spad· do oblasti, kter· byla v sedmde-
s·t˝ch a osmdes·t˝ch letech v˝raznÏ zatÌûena vysok˝mi
koncentracemi oxidu si¯iËitÈho. V souËasnÈ dobÏ lze kon-
centrace tÈto ökodliviny charakterizovat jako pozaÔovÈ.
Pr˘mÏrnÈ mÏsÌËnÌ hodnoty se drûÌ i v zimnÌm obdobÌ v roz-
sahu 2 ñ 3 µg.m-3, pr˘mÏrnÈ dennÌ koncentrace p¯esahujÌcÌ
10 µg.m-3 byly zjiötÏny jen v nÏkolika p¯Ìpadech v ˙noru,
dubnu a v kvÏtnu 2003, nejvyööÌ namÏ¯en· dennÌ koncen-
trace byla v roce 2003 pouze 17 µg.m-3.

Table shows that the ratios of nitrogen content and con-
tents of magnesium, calcium, potassium and phosphorus
(with the only exclusion of 2001) are ranging in optimal
interval, and they show balanced nutrition of the stand
investigated.

Deposition

The pH values in the stand are ranging between 4.00
and 6.45, average value has increased from  4.47 to 4.57.
In open area (bulk) pH was 4.89 to 6.52, average value has
increased slightly, from 5.24 to 5.35, compared to 2002.
Concentrations of sulphates are ranging in the stand be-
tween 0.98 and 19.15 mg.l-1, in open area they are 1.04 to
3.36 mg.l-1, concentration of nitrogen compounds (NO3

-) are
ranging between 0.31 and 29.79 mg.l-1 in the stand, and
between 2.12 and 5.96 mg.l-1 in open area, concentration
of amonne ions (NH4

+) is between 0.50 and 9.22 mg.l-1 in the
stand and between 0.71 and 1.80 mg.l-1 in open area. Total
sulphur deposition in the stand was 10.86 kg.ha-1.year-1, in
open area 3.74 kg.ha-1.year-1, total nitrogen deposition
in the stand was 18.41 kg.ha-1.year-1 and in open area
9.42 kg.ha-1.year-1. Compared to 2002, deposition of sul-
phur and nitrogen in open area decreased slightly, total
nitrogen deposition in the stand has increased slightly.

The plot Lazy is situated in the region heavily loaded by
sulphur dioxide concentrations in seventies and eighties.
Today the concentration of this pollutant can be charac-
terised as bakground. Average monthly value is, even in
winter period,  about 2 ñ 3 µg.m-3, average daily concentra-
tions, overreaching 10 µg.m-3, in several cases, in February,
April and May 2003, the highest daily concentration mea-
sured was only 17 µg.m-3 in 2003.
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Obr. 5.2.11.6 Celkov· depozice dusÌku a sÌry na ploöe Lazy (kg.ha-1.rok1)
Total nitrogen and sulphur deposition at the plot Lazy (kg.ha-1.year-1)



HodnocenÌ stavu korun

NejvyööÌ pr˘mÏrn· hodnota defoliace byla zjiötÏna hned
v prvnÌm roce monitoringu tÈto plochy ñ v roce 1995, a to
34,5 %. PotÈ doch·zÌ uû jen k postupnÈmu mÌrnÈmu
zlepöov·nÌ zdravotnÌho stavu porostu a tento trend se neza-
stavil ani v roce 2003, kdy pr˘mÏrn· hodnota defoliace Ëini-
la 29,6 % a poprvÈ tedy klesla pod 30 %. Oproti p¯ed-
chozÌm rok˘m se dosti snÌûil podÌl st¯ednÏ defoliovan˝ch
strom˘ ve prospÏch strom˘ slabÏ defoliovan˝ch, kter˝ch
v roce 2003 bylo 40 % ñ obr. 5.2.11.7. Z typ˘ defoliace
v˝raznÏ p¯evl·d· rovnomÏrn· ztr·ta jehliËÌ v korunÏ. 

S mÌrn˝m zlepöov·nÌm zdravotnÌho stavu porostu, resp.
sniûov·nÌm pr˘mÏrnÈ hodnoty defoliace nekoreluje para-
metr diskolorace. V roce 2003 bylo barevn˝mi zmÏnami
postiûeno 19 % strom˘, coû znamen· nejvÏtöÌ podÌl
postiûen˝ch strom˘ tÌmto symptomem od zaË·tku sledov·nÌ
plochy ñ obr. 5.2.11.8. V drtivÈ vÏtöinÏ se jednalo o barevnÈ
zmÏny slabÈ intenzity (postiûeno maxim·lnÏ 10 % jehliËÌ
v korunÏ).

Rok 2003 byl velmi plodn˝m pro smrk na tÈto lokalitÏ.
35 % smrk˘ plodilo ÑbÏûnÏì, u 23 % byl v˝skyt plod˘ klasi-
fikov·n jako Ñhojn˝ì. PodÌl strom˘ s poökozen˝m kmenem
se v tomto roce zv˝öil o 1 % oproti p¯edchozÌmu roku a ËinÌ
24 %. NejËastÏjöÌm typem poökozenÌ jsou hniloba a smolo-
toky.

Crown condition assessment

The highest average defoliation was observed in the
first year of evaluation in the plot ñ in 1995, it was 34.5 %.
After that slow improvement of the stand state can be
observed, this trend was not stopped either in 2003, when
the average defoliation value was 29.6 %, for the first time
under 30 %. Compared to previous years, the proportion of
trees of moderate defoliation has decreased in favour of
low defoliation class. They have represented 40 % in 2003
ñ Fig. 5.2.11.7. Prevailing type of defoliation was "propor-
tional" needle loss in the crown. 

Parameter of discoloration is not correlating to mode-
rate improvement of the stand health state. In 2003 about
19 % of trees were affected by colour changes, which
means the highest number since the beginning of investiga-
tion within the plot ñ Fig. 5.2.11.8. Low intensity discol-
oration was prevailing (max. 10 % of needles in the crown).

The year 2003 was very fertile for spruce within this
locality, 35 % of the spruce trees were fruiting in "common"
level, with 23 % the cone occurrence were classified as
"abundant". Number of trees with stem damage has
increased in 1 %, compared to previous year, it was 24 %.
Stem rot and resinosis flow are the most frequent types of
stem damage.
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Tab. 5.2.11.8 Pr˘mÏrnÈ mÏsÌËnÌ koncentrace oxidu si¯iËitÈho na stanici Lazy v roce 2003 (West-Gaeck)
Average monthlly concentrations of sulphur oxide in the station Lazy in 2003 (West-Gaeck)

Tab. 5.2.11.6 Depozice vybran˝ch prvk˘ v roce 2003 (kg.ha-1.rok-1)
Deposition of selected elements  in 2003 (kg.ha-1.year-1)

  Plocha / Plot   pH H+ NH4

+ NO3

- N SO4

2- S  F-  Cl-  

Q521 Porost / throughfall 2003 4,57 0,1207 12,02 40,18 18,41 32,54 10,86 0,45 10,49
Q521 Voln· plocha / bulk 2003 5,35 0,0262 7,01 17,62 9,42 11,20 3,74 0,09 3,21 

 

Tab. 5.2.11.7 Depozice ostatnÌch prvk˘ a kov˘ na ploch·ch II. ˙rovnÏ v roce 2003 (kg.ha-1.rok-1)
Deposition of other elements and metals on the Level II plots in 2003 (kg.ha-1.year-1)

  Plocha / Plot Al  Ca Cu Fe  K  Mg  Mn  Na P Zn 

Q521 Porost / throughfall 0,309 10,386 0,007 0,165 21,225 2,619 1,368 4,145 0,875 0,137
Q521 Voln· plocha / bulk 0,068 4,216 0,013 0,239 1,796 0,587 5,892 3,016 10,234 0,311

 

  I II III IV V VI VII VIII IX X XI XII z.o. v.o. rok 

SO2 [µg.m-3] 2 3 2 3 3 2 2 2 2 2 2 2 2 2 2 
 
z.o. zimnÌ obdobÌ (I-III, X-XII) / winter season (I-III, X-XII)
v.o. vegetaËnÌ obdobÌ (IV-IX) / vegetation period (IV-IX)
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Obr. 5.2.11.7 V˝voj zastoupenÌ t¯Ìd defoliace a hodnoty pr˘mÏrnÈ defoliace
Development of defoliation classes and average defoliation
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Obr. 5.2.11.8 V˝voj zastoupenÌ t¯Ìd diskolorace
Development of discoloration classes
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HodnocenÌ viditelnÈho poökozenÌ ozonem

Vliv ozonu na vegetaci byl v roce 2003 v r˘znÈ mÌ¯e
pozorovateln˝ u velkÈ vÏtöiny druh˘, nejv˝raznÏji na nÏ-
kter˝ch bylin·ch. Vzhledem k p¯evaûujÌcÌ severnÌ expozici
je vöak poökozenÌ mnohem mÌrnÏjöÌ neû na ploöe äv˝c·rna.
Z d¯evin byly nejvÌce symptomatick˝ javor klen (Acer
pseudoplatanus), v menöÌ mÌ¯e smrk, topol osika (Populus
tremula), je¯·b ptaËÌ (Sorbus aucuparia). NepatrnÈ bylo
poökozenÌ buku. Z bylin byly v˝raznÏjöÌ symptomy  zazna-
men·ny u druh˘ Rubus idaeus, Senecio hercynicus a
Plantago major, v menöÌ mÌ¯e pak nap¯. u druh˘ rodu
Hieracium, Ranunculus nemorosus, R. repens, Rumex ace-
tosella, R. obtusifolius, Tancetum vulgare, Taraxacum offi-
cinale, Tussilago farfara a pravdÏpodobnÏ i Vaccinium myr-
tillus.

Assessment of visible ozone injury

In  2003 the ozone impact on vegetation was visible, in
different level, with most of the species, the impact on some
herb species was the most significant. Due to mainly north
exposition, the damage is much less serious than in the plot
äv˝c·rna. Acer pseudoplatanus was the most symptomatic
tree species, spruce was less significant, then Populus tre-
mula,  and Sorbus aucuparia. Effect on beech was negligi-
ble. Rubus idaeus,  Senecio hercynicus and Plantago major,
in smaller extent also Hieracium, Ranunculus nemorosus,
R. repens, Rumex acetosella, R. obtusifolius, Tancetum vul-
gare, Taraxacum officinale, Tussilago farfara, and probably
also Vaccinium myrtillus were the herb species affected.

5.2.12

Q 531 - »erÚava
International code: 531

LesnÌ oblast: 27. Hrub˝ JesenÌk

Spr·vce: Lesy »R, LS Hanuöovice
 

Z·kladnÌ charakteristiky plochy / Plot characteristics 
RozmÏr plochy v m / Plot area  50 x 50 m 
Datum zaloûenÌ plochy / Plot established  17. 8. 1995 
Expozice / Orientation  SZ /NW 
PoËet strom  ̆/ Number of trees  109 (platnost k 01. 2000) 
Nadmo¯ sk· v˝öka / Altitude  1000 m 
Porost / Forest stand  354C10a (LHP 1995) 
Rok zaloûenÌ  hlavnÌho porostu / 
Dominant storey established  

1903 

P˘vod porostu / History of forest stand  umÏle zaloûen / artificially planted 
HlavnÌ d¯ evina plochy / The main species    smrk ztepil˝ / Picea abies 

Zmlazov·nÌ / Regeneration  dobrÈ / good 
P˘dnÌ typ 
FAO Soil unit  

kryptopodzol mod·lnÌ 
Dystric Cambisols  

Humusov˝ typ / Humus type surov˝ moder / moder 
GeologickÈ podloûÌ / Parent material svorov· rula / slate-gneiss 
LesnÌ typ / Forest type 7K1 - kysel· bukov· smrËina metlicov· / 

acid beech-spruce woodland with Deschampsia 
flexuosa 

Celkov· pokryvnost p¯ ÌzemnÌ vegetace / 
Total cover of ground vegetation 

80 % 

Fytocenologick· charakteristika / 
Phytocenological characteristics 
 

Potenci·lnÌ p¯ irozen· vegetace ñ horsk· 
klimaxov· smrËina svazu Piceion excelsae 
s p¯ echodem k horskÈ acidofilnÌ buËinÏ asociace 
Luzulo-Fagetum montanum 
Potential natural vegetation ñ mountain climax 
spruce stand of Piceion excelsae group with 
a transition to mountain acidophilous beech ass. 
of Luzulo-Fagetum montanum  
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ListovÈ anal˝zy

V roce 2003 byl na monitoraËnÌ ploöe »erÚava, umÌstÏnÈ
v HrubÈm JesenÌku, proveden jiû p·t˝ odbÏr asimilaËnÌch
org·n˘ pro stanovenÌ stavu v˝ûivy. V 1. roËnÌku jehliËÌ doölo
v roce 2003 k v˝raznÈmu n·r˘stu v obsahu dusÌku ve srov-
n·nÌ s rokem 2001 a to na pr˘mÏrn˝ obsah 16 242 mg.kg-1,
leûÌcÌ v hornÌ oblasti optim·lnÌho rozsahu v˝ûivy. Z pohle-
du celÈho sledovanÈho obdobÌ 1995 ñ 2003 lze konstatovat,
ûe obsahy dusÌku v 1. roËnÌku jehliËÌ kolÌsajÌ kolem hodno-
ty 15 000 mg.kg-1. 

Pr˘mÏrn˝ obsah fosforu v 1. roËnÌku jehliËÌ v roce 2003
mÌrnÏ poklesl ve srovn·nÌ s rokem 2001 na hodnotu
1 556 mg.kg-1, leûÌcÌ ve st¯ednÌ oblasti optim·lnÌho rozmezÌ

Leaf analyses

In 2003 in the monitoring plot of »erÚava, situated in
Hrub˝ JesenÌk, samples of assimilation organs were taken,
for the fifth time, to state the nutrient status. In 2003, in the
first needle-year class, significant increase of nitrogen con-
tent was measured, compared to 2001, reaching the ave-
rage of 16,242 mg.kg-1, which means the upper level of opti-
mal nutrition range. Evaluating the whole period of investi-
gation of 1995 ñ 2003, it can be stated that the contents of
nitrogen in the first needle-year class are around
15,000 mg.kg-1.

In 2003 the average phosphorus content in the first nee-
dle-year class has decreased slightly, compared to 2001,

Tab. 5.2.12.1

StupeÚ poökozenÌ
»erÚava 

4. 9. 2003 
SymptomatickÈ druhy:   
Acer pseudoplatanus 2 
Alchemilla sp. 0 ñ 1 
Betula pendula 0 ñ 1 
Cirsium arvense 0 ñ 1 
Fagus sylvatica  0 ñ 1 
Hieracium argillaceum 1 
Hieracium murorum 1 
Hieracium pilosella 1 
Luzula sylvatica 1 
Picea abies 1 
Plantago major 1 ñ 2 
Populus tremula 1 
Prenanthes purpurea  1 
Ranunculus nemorosus 1 
Ranunculus repens 1 
Rubus idaeus 2 
Rumex acetosella 1 
Rumex obtusifolius 1 
Salix aurita 0 ñ 1 
Scrophularia nodosa 0 ñ 1 
Senecio hercynicus 1 ñ 2 
Sorbus aucuparia 0 ñ 1 
Tanacetum vulgare 1 
Taraxacum officinale 1 
Tussilago farfara 1 
Urtica dioica 0 ñ 1 
Vaccinium myrtillus 1 
NesymptomatickÈ druhy:  
Epilobium angustifolium   
Hypericum maculatum   
Potentilla anserina   
Salix capraea    
Trifolium alpestre   
Trifolium repens   

 

Obr. 5.2.12.1 TmavÈ skvrny oslunÏn˝ch list˘
starËeku Senecio hercynicus vyvo-
lanÈ p¯ÌzemnÌm ozonem
Dark spots on the sun-exposed part
of the Senecio hercynicus leaves



95Monitoring zdravotnÌho stavu lesa 

5.˙roveÚ II ñ Q
 531

v˝ûivy fosforem. BÏhem celÈho obdobÌ (kromÏ odbÏru
v roce 2003) obsahy fosforu mÌrnÏ kolÌsaly nad obsahem
1 900 mg.kg-1 a neprojevovaly tendenci k poklesu.

V roce 2003 pr˘mÏrn˝ obsah draslÌku mÌrnÏ vzrostl
o 198 mg.kg-1 na hodnotu 4 877 mg.kg-1. Tento pr˘mÏrn˝
obsah i p¯edch·zejÌcÌ hodnoty leûÌ v st¯ednÌ aû niûöÌ oblasti
optim·lnÌho rozsahu v˝ûivy. Z pohledu celÈho sledovanÈ-
ho obdobÌ doch·zÌ k mÌrnÈmu poklesu obsahu draslÌku
v 1. roËnÌku jehliËÌ. 

MÌrn˝ pokles pr˘mÏrnÈho obsahu v·pnÌku byl zazna-
men·n v roce 2003. Pr˘mÏrn˝ obsah v·pnÌku v 1. roËnÌku
jehliËÌ byl 2 674 mg.kg-1. BÏhem celÈho hodnocenÈho
obdobÌ obsahy v·pnÌku v 1. roËnÌku jehliËÌ kolÌsajÌ mezi
2 000 ñ 4 000 mg.kg-1 a lze vysledovat slab˝ trend poklesu
obsahu v·pnÌku.

V roce 2003 byl pr˘mÏrn˝ obsah ho¯ËÌku v 1. roËnÌku
jehliËÌ 1 212 mg.kg-1 a byl srovnateln˝ s hodnotami sta-
noven˝mi v p¯edch·zejÌcÌch letech. V pr˘bÏhu celÈho sle-
dovanÈho obdobÌ se obsahy ho¯ËÌku pohybovaly ve st¯ednÌ
Ë·sti optim·lnÌho rozsahu v˝ûivy tÌmto prvkem.

Obsahy sÌry v 1. roËnÌku jehliËÌ od roku 1999 klesajÌ
a to z hodnoty 1 148 mg.kg-1 na pr˘mÏrn˝ obsah 979 mg.kg-1

stanoven˝ v roce 2003. NÌzkÈ hodnoty obsahu sÌry, pohy-
bujÌcÌ se v roce 2003 na hranici p¯irozenÈho pozadÌ, svÏdËÌ
o nÌzkÈ z·tÏûi porostu imisemi sÌry.

Obsahy ûivin v 1. roËnÌku jehliËÌ na ploöe stanovenÈ
v roce 2003 nevykazujÌ û·dn˝ nedostatek. PomÏry mezi
obsahy hlavnÌch ûivin a obsahem dusÌku jsou uvedeny
v tabulce. 

Z tabulky je z¯ejmÈ, ûe bÏhem sledovanÈho obdobÌ exis-
tovaly problÈmy s vyv·ûenou v˝ûivou. PomÏry obsah˘
dusÌku, ho¯ËÌku a fosforu byly bÏhem 9 let v po¯·dku.
K naruöenÌ pomÏru obsahu dusÌku a v·pnÌku doölo v roce

to the value of 1,556 mg.kg-1, meaning the medium of opti-
mal nutrition for phosphorus. During the whole period of
investigation (with the exclusion of 2003), the contents of
phosphorus were oscillating around 1 900 mg.kg-1, no ten-
dency to decrease observed.

In 2003 average content of potassium has increased
slightly, in 198 mg.kg-1, to the value of  4,877 mg.kg-1. This
average content, same as previous values measured, is in the
middle to lower part of the level of optimal nutrition. Evalua-
ting the whole period of investigation, slight decrease of po-
tassium content can be observed in the first needle-year class.

Slight decrease of calcium content was recorded in
2003. Average  content of calcium in the first needle-year
class was 2,674 mg.kg-1. During the whole period evalua-
ted, the contents of calcium in the first needle year class are
ranging between 2,000 ñ 4,000 mg.kg-1 , slightly decreasing
trend of calcium content can be observed.

In 2003 the average content of magnesium in the first
needle-year class was 1,212 mg.kg-1 , it was comparable to
the values measured in previous years. During the whole
period of investigation, the magnesium contents were in the
central part of optimal nutrition level for this element.

Sulphur contents in the first needle-year class are
decreasing since 1999, from 1,148 mg.kg-1 to the average
content of 979 mg.kg-1, as stated in 2003. Low values of sul-
phur, ranging at the natural background level in 2003, con-
firm low air pollution load of the stand.

Nutrient contents in the first needle-year class, as sta-
ted within the plot in 2003, do not show any insufficiency.
Ratios of the main nutrients and nitrogen are presented in
the Table.  

Table shows, that during the period of investigation
there were some problems of balanced nutrition. Ratios of

Obr. 5.2.12.2 Pr˘mÏrnÈ obsahy ûivin v 1. roËnÌku jehliËÌ na ploöe »erÚava
Average nutrient contents in the first needle-year class in the plot »erÚava
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1997. V˝raznÈ naruöenÌ vyv·ûenosti v˝ûivy  bylo zjiötÏno
u pomÏru obsahu dusÌku a draslÌku v letech 1997, 1999
a 2003 a bylo spojeno s niûöÌmi obsahy draslÌku v 1. roË-
nÌku jehliËÌ.

HodnocenÌ stavu korun

Po celou dobu sledov·nÌ zdravotnÌho stavu se pr˘mÏrn·
hodnota defoliace pohybuje nad 30 %, v prvnÌch t¯ech
letech dokonce dosahovala tÈmÏ¯ 40 % (obr. 5.2.12.2).
V˝jimkou byl pouze rok 2001, kdy hodnota klesla na
29,6 % . Od tohoto roku opÏt stoupala aû na 31,9 % v roce
2003. Z obr. 5.2.12.3 je takÈ patrnÈ, ûe zastoupenÌ jed-
notliv˝ch t¯Ìd defoliace se v meziroËnÌm porovn·nÌ s ro-
kem 2002 tÈmÏ¯ nezmÏnilo a v roce 2003 bylo n·sledujÌcÌ:
slab· defoliace 30 %, st¯ednÌ defoliace 68 %, siln· defolia-
ce 2 %. Z typ˘ defoliace p¯evl·dala ÑrovnomÏrn·ì.

Od roku 1999 se sniûuje podÌl strom˘ s v˝skytem
barevn˝ch zmÏn, i kdyû meziroËnÌ pokles v roce 2003 byl
tÈmÏ¯ zanedbateln˝ ñ obr. 5.2.12.4. Strom˘ zatÌûen˝ch
diskoloracemi r˘znÈ intenzity se v roce 2003 vyskytovalo
6 %, p¯iËemû u 4 % jedinc˘ se barevnÈ zmÏny projevily
st¯ednÏ intenzivnÏ, u 2 % slabÏ. U 6 % strom˘ bylo
pozorov·no slabÈ poökozenÌ jehliËÌ listoûrav˝m hmyzem
(postiûeno bylo maxim·lnÏ 15 % jehliËÌ v korunÏ). K odu-
mÌr·nÌ vÏtvÌ od konc˘ doölo u 13,2 % strom˘, vÏtöinou se
jednalo o odumÌr·nÌ relativnÏ slab˝ch vÏtvÌ o pr˘mÏru do
10 cm. PodÌl strom˘ s poökozenÌm kmene se oproti roku
2002 zv˝öil o 2,2 %, na 22,6 %, a je nejvyööÌ za celou dobu
sledov·nÌ tohoto parametru na ploöe (od roku 1998). Mezi
typy poökozenÌ p¯evl·dajÌ mechanick· poranÏnÌ zp˘soben·
ËlovÏkem a hniloba kmene. 23 % smrk˘ plodilo, z toho
19 % v kategorii ÑbÏûnÏì.

nitrogen, magnesium, phosphorus were OK during the
9-year period. In 1997 the ratio of nitrogen and calcium
was disturbed. Significant disturbance of balanced nutri-
tion was observed in nitrogen and potassium ratio, in 1997,
1999 and 2003, it was connected to lower potassium level
in the first needle-year class. 

Crown condition assessment

During the whole period of investigation the average
value of defoliation is over 30 %, during the first three
years it was even about 40 % (Fig. 5.2.12.2). Only the year
2001, was the exclusion, where the value was 29.6 %. Since
then the average defoliation was increasing again, up to
31.9 % in 2003. Fig. 5.2.12.3 also shows, that the pro-
portion of trees in different defoliation classes did not
change significantly, compared to 2002, in 2003 it was fol-
lowing: low defoliation 30 %, moderate defoliation 68 %,
strong defoliation 2 %. "Proportional" was prevailing type
of defoliation.

Since 1999 the number of trees with colour changes is
decreasing, the inter-year decrease in 2003 was negligible,
however ñ Fig. 5.2.12.4. In 2003 only 6 % of trees had
colour changes of different intensity, 4 % of them of mode-
rate level, 2 % low level. 6 % of the trees were affected also
by insect feeding (max. 15 % of needles in the crown affec-
ted). Dieback observed at 13.2 % of trees, mostly of relative
thin branches, of the diameter less than 10 cm. Number of
trees with stem damage has increased in 2.2 %, compared
to 2002, it is the highest increase since this parameter is
assessed (1998). Mostly mechanical damage caused by
man and stem rot are prevailing types of damage. 23 % of
spruce trees were fruiting, 19 % of them in common level.
Similarly to 2001, ozone impact in 2003 was significant.
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Tab. 5.2.12.2 PomÏry ûivin v 1. roËnÌku jehliËÌ na ploöe »erÚava
Nutrient ratios in the first needle-year class in the plot »erÚava

»erÚava Optimum 1995 1997 1999 2001 2003 
N / Mg (8-30) 11,51 14,14 15,60 11,82 13,40 
N / Ca (2-7) 4,16 7,09 6,24 4,81 6,07 
N / K (1-3) 1,96 3,09 3,39 2,89 3,33 
N / P (6-12) 7,39 7,41 7,60 6,90 10,44 
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Obr. 5.2.12.3 V˝voj zastoupenÌ t¯Ìd defoliace a hodnoty pr˘mÏrnÈ defoliace
Development of defoliation classes and average defoliation

Obr. 5.2.12.4 V˝voj zastoupenÌ t¯Ìd diskolorace
Development of discoloration classes
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Obr. 5.2.12.5 OzonovÈ filtry
Ozone filters
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HodnocenÌ viditelnÈho poökozenÌ ozonem

Vliv ozonu na vegetaci byl v roce 2003 velmi v˝razn˝
podobnÏ jako v roce 2001. Projevil se v r˘znÈ mÌ¯e tÈmÏ¯
u vöech sledovan˝ch bylin i d¯evin, p¯iËemû na nÏkter˝ch
bylin·ch bylo poökozenÌ pozorov·no poprvÈ. Nejv˝raznÏjöÌ
prokazatelnÈ symptomy poökozenÌ ozonem byly zjiötÏny
nap¯. na tÏchto bylin·ch: Senecio hercynicus, Cicerbita
alpina a Taraxacum officinale, kde bylo zaznamen·no po-
ökozenÌ stupnÏ 2 ñ 3. DalöÌmi prokazatelnÏ symptomatick˝-
mi druhy byly nap¯. Adenostyles alliariae, Campanula bar-
bata, Cirsium arvense, Crepis paludosa, Geum urbanum,
Plantago mnajor, Chaerophyllum aromaticum, Silene
dioica, Geranium sylvaticum, G. palustre, Alchemilla sp.,
Rubus idaeus. U nÏkter˝ch bylin (nap¯. Tussilago farfara,
Heracleum sphondylium) bylo p¯itom procento zasaûen˝ch

Assessment of visible ozone injury

In different level it was observed with all the species
studied (both trees and herbs), at some species it was
observed for the first time. Folowing herbs show the most
typical symptoms of ozone damage: Senecio hercynicus,
Cicerbita alpina and Taraxacum officinale, where damage
of level 2 ñ 3 was recorded. Other, undoubtly symptomatic
species were e.g.  Adenostyles alliariae, Campanula barba-
ta, Cirsium arvense, Crepis paludosa, Geum urbanum,
Plantago mnajor, Chaerophyllum aromaticum, Silene
dioica, Geranium sylvaticum, G. palustre, Alchemilla sp.,
Rubus idaeus. Some herbs (e.g. Tussilago farfara,
Heracleum sphondylium) have shown only small percen-
tage of individuals affected, the syptomatic species, howe-
ver, were strongly affected in some cases (reddening,
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5.2.13

Q 541 - äv˝c·rna
International code: 541

LesnÌ oblast: 27. Hrub˝ JesenÌk

Spr·vce: L»R, LS LouËn· n. Desnou, CHKO JesenÌky

 

Z·kladnÌ charakteristiky plochy / Plot characteristics 
RozmÏr plochy v m  / Plot area 50 x 50 m 
Datum zaloûenÌ plochy / Plot established 17. 8. 1995 
Expozice / Orientation J / S 
PoËet strom  ̆/ Number of trees 106 (platnost k 01. 2000)  
Nadmo¯ sk· v˝öka / Altitude 1300 m 
Porost / Stand 320A11/0p (LHP 1996) 
Rok zaloûenÌ hlavnÌho porostu / 
Dominant storey establishment 

1891 

P˘vod porostu / History of forest stand p¯ irozenÈ zmlazenÌ, Ë·steËnÏ dosazeno / 
natural regeneration, partly planted 

HlavnÌ d¯ evina plochy / Main tree species    smrk ztepil˝ / Picea abies 

VedlejöÌ d¯ evina plochy / Other species je¯ ·b ptaËÌ / Sorbus aucuparia 
Zmlazov·nÌ / Regeneration û·dnÈ / none 
P˘dnÌ typ 
FAO Soil unit  

podzol  mod·lnÌ 
Haplic Podzols 

Humusov˝ typ / Humus type typick˝ surov˝ humus / mor 
GeologickÈ podloûÌ / Parent material fylonitizovanÈ ruly / gneiss 
LesnÌ typ / Forest type 8Z4 ñ je¯ ·bov· smrËina t¯ tinov· bor˘vkov· / 

ash-spruce woodland with Calamagrostis 
and Vaccinium myrtillus. 

Celkov· pokryvnost p¯ ÌzemnÌ vegetace / 
Total cover of ground vegetation 

99 % 

Fytocenologick· charakteristika / 
Phytocenological characteristics 
 

P¯ irozen· horsk· klimaxov· smrËina s vtrouöen˝m 
je¯ ·bem ptaËÌm svazu Piceion excelsae 
Natural climax mountain woodland with an 
incidental occurrence of Sorbus aucuparia, type 
Piceion excelsae 

 
 



100 Monitoring zdravotnÌho stavu lesa 

5.
˙r

ov
eÚ

 II
 ñ

 Q
 5

41

Tab. 5.2.13.1

StupeÚ poökozenÌ 
äv˝c·rna 

4. 9. 2003 
SymptomatickÈ druhy:   
Adenostyles alliariae 2 
Alchemilla sp. 2 
Alnus viridis 1 
Arctium tomentosum  1 
Artemisia vulgaris 1 
Betula pendula 0 ñ 1 
Campanula barbata 2 
Cicerbita alpina  2 ñ 3 
Cirsium arvense 2 
Crepis paludosa 2 
Epilobium angustifolium 0 ñ 1 
Epilobium montanum  1 
Geranium palustre 2 
Geranium sylvaticum 2 
Geum urbanum  2 
Heracleum sphondylium 1 ñ 2 
Hieracium aurantiacum 1 
Hieracium lachenali 1 
Hypericum maculatum 1 
Chaerophyllum aromaticum 2 
Chaerophyllum hirsutum 1 
Leontodon hispidus 1 
Luzula sylvatica 2 
Picea abies 2 
Plantago major 2 
Polygonum bistorta 1 
Potentilla aurea 1 
Potentilla erecta 1 
Potentilla reptans 1 
Ranunculus acer 1 
Rubus idaeus 2 
Rumex acetosa 1 
Rumex alpinus 1 
Rumex obtusifolius 1 
Salix aurita 2 
Salix capraea 1 
Sambucus racemosa 2 
Senecio hercynicus 2 ñ 3 
Silene dioica 2 
Solidago virgaurea 1 
Tanacetum vulgare 1 ñ 2 
Taraxacum officinale 2 ñ 3 
Trifolium hybridum 1 ñ 2 
Tussilago farfara 1 
Urtica dioica 1 
Vaccinium myrtillus 1 ñ 2 
NesymptomatickÈ druhy:    
Lathyrus sylvester   
Sorbus aucuparia   
Phyteuma spicatum   

Obr. 5.2.13.1 BronzovÈ zabarvenÌ list˘ kakostu
Geranium palustre vlivem p¯Ìzem-
nÌho ozonu
Browning of the Geranium palustre
leaves

Obr. 5.2.13.2 TmavÈ skvrny a bronzovÈ zbarvenÌ
oslunÏn˝ch list˘ Cicerbita alpina
vyvolanÈ p¯ÌzemnÌm ozonem
Dark spots and brown colour of the
sun-exposed leaves
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rostlin sice velmi malÈ, avöak symptomatickÈ rostliny byly
v nÏkter˝ch p¯Ìpadech zasaûeny velmi silnÏ (Ëerven·nÌ,
hnÏdnutÌ pop¯. i Ëern·nÌ aû 80 % povrchu list˘). Kulminace
poökozenÌ na bylin·ch z¯ejmÏ  nastala v ¯adÏ p¯Ìpad˘ jiû
v d¯ÌvÏjöÌch mÏsÌcÌch. ZaË·tkem z·¯Ì jiû byly nÏkterÈ starÈ
listy suchÈ pop¯. i opadanÈ, pravdÏpodobnÏ zË·sti i vlivem
poökozenÌ ozonem. MladÈ listy byly na tÏchûe rostlin·ch
v nÏkter˝ch p¯Ìpadech zcela bez poökozenÌ. Symptomatic-
k˝m druhem je i bor˘vka (Vaccinium myrtillus), i kdyû
p¯edËasnÈ hnÏdnutÌ je zv˝raznÏno soubÏhem dalöÌch faktor˘.
ProblematickÈ a nejasnÈ jsou symptomy u travin a kapradin,
kde m˘ûe soubÏûnÏ probÌhat p¯edËasnÈ fyziologickÈ hnÏd-
nutÌ, kterÈ je pak prakticky nerozliöitelnÈ od symptom˘
poökozenÌ ozonem. Z travin se jako pravdÏpodobnÏ nejvÌce
symptomatick˝ druh jevÌ öirokolist· Luzula sylvatica, kde
na b·zi staröÌch list˘ se hnÏdoËervenÈ teËky postupnÏ slÈvajÌ
v plochy a zp˘sobujÌ p¯edËasnÈ hnÏdnutÌ rostlin. Na d¯evi-
n·ch byly z¯etelnÈ symptomy poökozenÌ pozorov·ny na
bezu (Sambucus racemosa), olöi (Alnus viridis), smrku
(Picea abies) a vrb·ch (Salix capraea, S. aurita).

ListovÈ anal˝zy

V roce 2003 byl na monitoraËnÌ ploöe äv˝c·rna,
umÌstÏnÈ v HrubÈm JesenÌku, proveden jiû p·t˝ odbÏr asi-
milaËnÌch org·n˘ pro stanovenÌ stavu v˝ûivy. V 1. roËnÌku

browning, even blackening of up to 80 % of the leaf sur-
face). With the herbs the ozone damage has culminated,
most probably, before the assessment was done. At the
beginning of September some leaves were dry, even fallen,
most probably due to ozone damage. Young leaves of the
same species did not show, in some cases, any symptoms of
damage. Vaccinium myrtillus is one of the symptomatic
species, preliminary brown colour of leaves was caused by
coincicidence of several factors, however. Problematic and
unclear are the symptoms of some grass species and ferns,
where preliminary physiological browning can be hardly
differed of the ozone damage. Luzula sylvatica  is one of the
grass species which may be symptomatic, red-brown dots,
observed at the leaf base form more extent area, and they
cause preliminary brown colour of the plant. Of the tree
species following were showing visible symptoms of dam-
age Sambucus racemosa, Alnus viridis, Picea abies, and
Salix capraea, S. aurita.

Leaf analyses

In 2003, in the monitoring plot äv˝c·rna, situated in
Hrub˝ JesenÌk, already fifth sample taking of assimilation
organs was done, to state the nutrition status. In 2003, in
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Obr. 5.2.13.3 »ernÈ a svÏtlÈ skvrny na oslunÏnÈ
Ë·sti list˘ kop¯ivy Urtica dioica
vyvolanÈ p¯ÌzemnÌm ozonem
Black and light spots in the sun-
exposed part of the leaves

Obr. 5.2.13.4 SvÏtlÈ chlorotickÈ skvrny na jedno-
letÈm a v˝raznÏjöÌ na dvouletÈm
jehliËÌ smrku Picea abies vyvolanÈ
p¯ÌzemnÌm ozonem
Light chlorotic spots on the first and
second needle-year classes
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jehliËÌ doölo v roce 2003 k n·r˘stu v obsahu dusÌku
ve srovn·nÌ s rokem 2001 a to na pr˘mÏrn˝ obsah
14 723 mg.kg-1, leûÌcÌ ve st¯ednÌ oblasti optim·lnÌho
rozsahu v˝ûivy. Z pohledu celÈho sledovanÈho obdobÌ
1995 ñ 2003 lze konstatovat, ûe obsahy dusÌku v 1. roËnÌku
jehliËÌ projevujÌ mÌrnou klesajÌcÌ tendenci. 

Pr˘mÏrn˝ obsah fosforu v 1. roËnÌku jehliËÌ v roce 2003
mÌrnÏ poklesl ve srovn·nÌ s rokem 2001 na hodnotu
1 543 mg.kg-1, leûÌcÌ ve st¯ednÌ oblasti optim·lnÌho roz-
mezÌ v˝ûivy fosforem. BÏhem celÈho obdobÌ obsahy fos-
foru mÌrnÏ kolÌsaly mezi obsahy 1 500 ñ 1 900 mg.kg-1

a neprojevovaly tendenci k poklesu.
V roce 2003 pr˘mÏrn˝ obsah draslÌku vzrostl

o 662 mg.kg-1 na hodnotu 5 377 mg.kg-1. Tento pr˘-
mÏrn˝ obsah i p¯edch·zejÌcÌ hodnoty leûÌ v st¯ednÌ
aû niûöÌ oblasti optim·lnÌho rozsahu v˝ûivy. Z pohledu
celÈho sledovanÈho obdobÌ doch·zÌ k mÌrnÈmu poklesu
obsahu draslÌku v 1. roËnÌku jehliËÌ. 

V˝raznÏjöÌ pokles pr˘mÏrnÈho obsahu v·pnÌku byl za-
znamen·n v roce 2003. Pr˘mÏrn˝ obsah v·pnÌku v 1. roË-
nÌku jehliËÌ byl 2 098 mg.kg-1. BÏhem celÈho hodnocenÈho
obdobÌ obsahy v·pnÌku v 1. roËnÌku jehliËÌ kolÌsajÌ mezi
2 000 ñ 4 000 mg.kg-1 a lze vysledovat z¯eteln˝ trend
poklesu obsahu v·pnÌku v jehliËÌ.

V roce 2003 byl pr˘mÏrn˝ obsah ho¯ËÌku v 1. roËnÌku
jehliËÌ 1 543 mg.kg-1 a byl v˝raznÏ vyööÌ neû hodnoty
stanovenÈ v p¯edch·zejÌcÌch letech. V pr˘bÏhu celÈho sle-
dovanÈho obdobÌ, kromÏ roku 2003, se obsahy ho¯ËÌku
pohybovaly v dolnÌ oblasti optim·lnÌho rozsahu v˝ûivy
tÌmto prvkem.

Obsahy sÌry v 1. roËnÌku jehliËÌ od roku 1999 kle-
sajÌ a to z hodnoty 1 129 mg.kg-1 na pr˘mÏrn˝ obsah
1 011 mg.kg-1 stanoven˝ v roce 2003. NÌzkÈ hodnoty

the first needle-year class, nitrogen content was increased,
compared to 2001, to an average of 14,723 mg.kg-1, i.e.
medium of optimal level. From the viewpoint of the whole
period of investigation, of 1995 ñ 2003, it can be stated that
the contents of nitrogen in the first needle-year class are of
slightly decreasing trend. 

In 2003 the average phosphorus content  in the first nee-
dle-year class has slightly decreased, compared to 2001, to
the value of 1,543 mg.kg-1, i.e. medium level of the optimum
for this element. During the whole period of investigation, the
phosphorus contents were oscillating slightly, between 1,500
ñ 1,900 mg.kg-1, there was no decreasing tendency observed.

In 2003 average potassium content has decreased in
662 mg.kg-1, to the value of 5,377 mg.kg-1. This average con-
tent, same as previous values stated, is in the middle to lower
level of the optimal nutrient status. From the perspective of
the whole period investigated, slight decrease of pota-
ssium content in the first needle-year class can be observed.

More significant decrease of average calcium content
was recorded in 2003. Average calcium content in the first
needle-year class was 2,098 mg.kg-1. During the whole peri-
od of investigation, the contents of calcium in the first nee-
dle-year class are ranging between 2,000 ñ 4,000 mg.kg-1, sig-
nificantly decreasing trend of calcium content in needles
can be observed.

In 2003 average magnesium content in the first needle-
year class was 1,543 mg.kg-1, it was significantly higher,
compared to the values stated in previous years. During the
whole period of investigation, with the exclusion of 2003,
magnesium contents were in the lower part of optimal level
for this element.

The contents of sulphur in the first needle-year class are
decreasing since 1999, from the value of 1,129 mg.kg-1 to
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Obr. 5.2.13.5 Pr˘mÏrnÈ obsahy ûivin v 1. roËnÌku jehliËÌ na ploöe äv˝c·rna
Average nutrient contents in the first needle-year class in the plot äv˝c·rna
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obsahu sÌry, pohybujÌcÌ se v roce 2003 na hranici
p¯irozenÈho pozadÌ, svÏdËÌ o nÌzkÈ z·tÏûi porostu imisemi
sÌry.

Obsahy ûivin v 1. roËnÌku jehliËÌ na ploöe stanovenÈ
v roce 2003 nevykazujÌ û·dn˝ nedostatek. PomÏry mezi
obsahy hlavnÌch ûivin a obsahem dusÌku jsou uvedeny
v tabulce.  

Jak vypl˝v· z tabulky, byly pomÏry obsah˘ dusÌku
s ho¯ËÌkem, v·pnÌkem a fosforem bÏhem celÈho hodno-
cenÈho obdobÌ v po¯·dku a pohybovaly se v optim·l-
nÌch intervalech. K mÌrnÈmu naruöenÌ vyv·ûenosti v˝ûi-
vy doölo v letech 1997 a 1999 u pomÏru obsahu dusÌku
a draslÌku. 

HodnocenÌ stavu korun

Od poË·tku sledov·nÌ plochy v roce 1995 se pr˘mÏrn·
hodnota defoliace permanentnÏ pohybuje kolem 40 % a tu-
dÌû hodnota defoliace je zde stabilnÏ nejvyööÌ ze vöech sle-
dovan˝ch ploch II. ˙rovnÏ. äpatn˝ zdravotnÌ stav porostu je
ovlivnÏn i n·roËnostÌ stanoviötnÌch a klimatick˝ch pod-
mÌnek, plocha se nach·zÌ v h¯ebenovÈ poloze v nadmo¯skÈ
v˝öce 1 250 m n. m. Na ploöe je dosti vysok· mortalita ñ od
roku 1995 uhynulo 10 strom˘ z celkem 57 hodnocen˝ch.
AËkoliv se dalo usuzovat podle trendu defoliaËnÌ k¯ivky,
ûe by se mohl zdravotnÌ stav st·le mÌrnÏ zlepöovat, v po-
slednÌch dvou letech zaËala pr˘mÏrn· hodnota defoliace
stoupat ñ obr. 5.2.13.6. V roce 2003 dos·hla 40,5 %, coû
znaËÌ nejvÏtöÌ ploön˝ n·r˘st tÈto hodnoty mezi vöemi ostat-
nÌmi smrkov˝mi plochami ˙rovnÏ II. MeziroËnÌ zv˝öenÌ
Ëinilo tÈmÏ¯ 3 %. Z grafu 5.2.13.6 je takÈ patrnÈ sniûov·nÌ
podÌlu slabÏ defoliovan˝ch strom˘ od roku 2000 a z·roveÚ
zvyöov·nÌ podÌlu strom˘ s vyööÌ mÌrou defoliace. Oproti
p¯edchozÌm rok˘m se rapidnÏ zv˝öilo zastoupenÌ zcela
odum¯el˝ch strom˘ (defoliace 100 %), tÏchto v roce 2003
bylo 15 %. NejvÌce zastoupeny byly stromy se st¯ednÌ defo-
liacÌ (65 %), slabÏ defoliovan˝ch bylo 16 %, silnÏ defolio-
van˝ch a zcela zdrav˝ch po 2 %. VysokÈ mÌ¯e odlistÏnÌ
odpovÌdajÌ i zjiötÏnÈ typy defoliace ñ p¯evl·dajÌ Ñvelk·
okna v korunÏì a ÑrovnomÏrn·ì defoliace.

TakÈ podÌl strom˘ s barevn˝mi zmÏnami  byl v roce
2003 (a dlouhodobÏ takÈ je) zde nejvyööÌ mezi moni-
torovan˝mi plochami II. ˙rovnÏ. Po p¯echodnÈm snÌûenÌ
v roce 2002 se podÌl postiûen˝ch strom˘ v roce 2003 opÏt
p¯iblÌûil 40 % jako v p¯edchozÌch nÏkolika letech

average content of 1,011 mg.kg-1, as stated in 2003. Low
values of sulphur content, in 2003 close to the level of nat-
ural background, confirm low load of the stand by sulphur
emission.

Nutrient contents in the first needle-year class in the
plot, in 2003 do not show any insufficiency. Ratios of the
main nutrients and nitrogen are presented in the Table.  

As shown in the Table  the ratios of nitrogen to calcium,
magnesium, phosphorus were good during the whole period
of evaluation, they were ranging in optimal intervals. Slight
disturbance was observed in 1997 and 1999 in nitro-
gen/potassium ratio.

Crown condition assessment

Since the beginning of investigation in 1995, the ave-
rage defoliation is permanently around 40 %, the highest
value of all the plots of intensive monitoring. Bad health
state is influenced by harsh site and climate conditions, the
plot is situated at the altitude of 1,250 m about sea level.
Also mortality within the plot is high, since 1995 ten trees
of the total of 57 evaluated have died. Although the curve
of defoliation development shows certain improvement, du-
ring the last two years the average defoliation is worsening
ñ Fig. 5.2.13.6. In 2003 it was 40.5 %, which means the
highest area increase of this value of all the spruce plots of
level II. Inter-year fall was nearly 3 %. Graph 5.2.13.6 also
shows decrease of the number of slightly defoliated trees
since 2000, and simultaneous increase of trees of higher
defoliation level. Compared to previous years, percentage
of dead trees has increased rapidly (defoliation 100 %),
they represented 15 % in 2003. Number of trees of moder-
ate defoliation was the highest (65 %), 16 % were of low
defoliation, strongly defoliated and healthy have represent-
ed the same percentage ñ 2 %. Also observed types of defo-
liation have corresponded to the high level - prevailing "big
windows in the crown" and "proportional" defoliation.

Also the number of trees with colour changes was the
highest of all level II plots in 2003 (same as in previous
years). After temporal lowering in 2002, the proportion
of trees affected was 37 % in 2003 (Fig. 5.2.13.7). Number
of trees of slight and strong discoloration was the same
(11 %), about 15 % of trees were moderately discoloured.

Also, the highest of all the spruce level II plots remains
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Tab. 5.2.13.2 PomÏry ûivin v 1. roËnÌku jehliËÌ na ploöe äv˝c·rna
Ratio of nutrients in the first needle-year class in the plot äv˝c·rna

äv˝c·rna Optimum 1995 1997 1999 2001 2003 
N / Mg (8-30) 15,00 22,92 19,32 15,46 17,76 
N / Ca (2-7) 4,25 4,52 5,62 4,49 7,02 
N / K (1-3) 2,36 3,61 3,24 2,91 2,74 
N / P (6-12) 8,40 9,41 8,70 7,07 9,54 
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(obr. 5.2.13.7) a Ëinil 37 %. ZastoupenÌ slabÏ a silnÏ
diskolorovan˝ch strom˘ bylo stejnÈ (po 11 %), st¯ednÏ
diskolorovan˝ch strom˘ bylo 15 %. 

StabilnÏ nejvyööÌ mezi sledovan˝mi smrkov˝mi plocha-
mi II. ˙rovnÏ zde z˘st·v· takÈ zastoupenÌ strom˘, u kte-
r˝ch je pozorov·no odumÌr·nÌ vÏtvÌ od konc˘ (dieback).
TÌmto jevem byly zasaûeny p¯ev·ûnÏ relativnÏ slaböÌ
vÏtviËky (o pr˘mÏru do 10 cm). V roce 2003 bylo zasaûeno
38 % strom˘ na ploöe, coû znaËÌ meziroËnÌ ˙bytek takto
postiûen˝ch strom˘ o 6 %. Typick· pro plochu jsou i Ëetn·
poökozenÌ vÏtvÌ snÏhovou pokr˝vkou (prol·m·nÌ vÏtvÌ,
vrcholovÈ a Ë·steËnÏ i korunovÈ zlomy). Kmenov· po-
ökozenÌ nejsou dlouhodobÏ Ëetn·, v roce 2003 byla
pozorov·na u 6 % jedinc˘. P¯es dlouhodobÏ öpatn˝ zdravot-
nÌ stav plodilo 67 % smrk˘, z toho 20 % ÑhojnÏì. Takto vy-
sok· plodnost smrk˘ nebyla zjiötÏna na û·dnÈ jinÈ lokalitÏ
II. ˙rovnÏ a z¯jemÏ ovlivnila i nejvyööÌ meziroËnÌ n·r˘st
mÌry defoliace, kter˝ byl zaznamen·n pr·vÏ na äv˝c·rnÏ.

the number of trees with a dieback. It is affecting mostly the
thin branches (of the diameter up to 10 cm). In 2003 it was
observed at 38 % of the trees within the plot, which means
inter-year decrease in 6 %. Frequent damage of branches
by snow is also typical for this plot (broken branches,
top and partly even stem breaks). Stem damage is not fre-
quent in a long-term perspective; in 2003 it was observed
at 6 % of individuals. In spite of not very good health state
of the stand about 67 % of the spruce trees were fruiting,
in 20 % fruiting was abundant. Such an abundant fruiting
was not observed at any other level II plot. It may affect
also a high inter-year increase of defoliation, recorded
at the plot of äv˝c·rna.
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Obr. 5.2.13.6 V˝voj zastoupenÌ t¯Ìd defoliace a hodnoty pr˘mÏrnÈ defoliace
Development of defoliation classes and average defoliation
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Obr. 5.2.13.7 V˝voj zastoupenÌ t¯Ìd diskolorace
Development of discoloration classes
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ListovÈ anal˝zy

V roce 2003 byl na monitoraËnÌ ploöe Zho¯, umÌstÏnÈ na
»eskomoravskÈ vrchovinÏ, proveden jiû p·t˝ odbÏr asimilaË-
nÌch org·n˘ pro stanovenÌ stavu v˝ûivy. V 1. roËnÌku jehliËÌ
doölo v roce 2003 k n·r˘stu v obsahu dusÌku ve srovn·nÌ
s rokem 2001 a to na pr˘mÏrn˝ obsah 15 342 mg.kg-1, leûÌcÌ
v hornÌ oblasti optim·lnÌho rozsahu v˝ûivy. Z pohledu
celÈho sledovanÈho obdobÌ 1995 ñ 2003 lze konstatovat, ûe
obsahy dusÌku v 1. roËnÌku jehliËÌ kolÌsajÌ a projevujÌ mÌrnÏ
vzr˘stajÌcÌ tendenci. 

Pr˘mÏrn˝ obsah fosforu v 1. roËnÌku jehliËÌ v roce 2003
mÌrnÏ poklesl ve srovn·nÌ s rokem 2001 na hodnotu
1 635 mg.kg-1, leûÌcÌ ve st¯ednÌ oblasti optim·lnÌho roz-
mezÌ v˝ûivy fosforem. BÏhem celÈho obdobÌ obsahy fos-
foru mÌrnÏ kolÌsaly pod hranicÌ 2 000 mg.kg-1 a neprojevo-
valy tendenci k poklesu.

V roce 2003 pr˘mÏrn˝ obsah draslÌku v 1. roËnÌku jehli-
ËÌ mÌrnÏ poklesl o  249 mg.kg-1 na hodnotu 6 835 mg.kg-1.

Leaf analyses

In 2003, within the monitoring plot Zho¯, situated in the
Bohemian-Moravian Upland, samples of assimilation
organs were taken for the fifth time, to state the nutrient sta-
tus. In the first needle-year class increase of nitrogen was
recorded in 2003, compared to 2001, to the average value
of 15,342 mg.kg-1, which is in the upper level of optimal
nutrient range. With respect to the whole period investiga-
ted of 1995 ñ 2003, it can be stated that the nitrogen con-
tents in the first needle-year class are oscillating with
slightly increasing tendency. 

In 2003 average content of phosphorus in the first nee-
dle-year class has decreased slightly, compared to 2001,
to the value of 1,635 mg.kg-1, laying in the middle of opti-
mal nutrition level for phosphorus. During the whole peri-
od the contents of phosphorus were oscillating slightly be-
low the border of 2,000 mg.kg-1, they did not show tenden-
cy to decrease.
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5.2.14

Q 551 - Zho¯
International code: 551

LesnÌ oblast: 16. »eskomoravsk· vrchovina

Spr·vce: LesnÌ druûstvo v PolnÈ

Z·kladnÌ charakteristiky plochy / Plot characteristics 
RozmÏr plochy v m / Plot area 50 x 50 m 
Datum zaloûenÌ plochy / Plot established 23. 11. 1994 
Expozice  / Orientation rovina / flat plain 
PoËet strom  ̆/ Number of trees 117 (platnost k 01. 2002) 
Nadmo¯ sk· v˝öka / Altitude 580 m 
Porost  / Stand 9B7 (LHP 1999) 
Rok zaloûenÌ hlavnÌho porostu / 
Dominant storey establishment 

1929 

P˘vod porostu / History of forest stand  umÏle zaloûen / artificially planted 
HlavnÌ d¯ evina plochy / Main tree species   smrk ztepil˝ / Picea abies 

DoplÚkovÈ d¯ eviny / Other species jasan ztepil˝ / Fraxinus excelsior 
Zmlazov·nÌ / Regeneration sporadickÈ / rare 
P˘dnÌ typ 
FAO Soil unit  

kambizem oglejen· mezobazick· 
Stagnic Cambisols  

Humusov˝ typ / Humus type morov˝ moder / moder 
GeologickÈ podloûÌ / Parent material rula / gneiss 
LesnÌ typ / Forest type 5O1 - svÏûÌ bukov· jedlina öù avelov· / 

fresh beech-fir woodland   
Celkov· pokryvnost p¯ ÌzemnÌ vegetace / 
Total cover of ground vegetation 

15 % 

Fytocenologick· charakteristika / 
Phytocenological characteristics 
 

Potenci·lnÌ p¯ irozen· vegetace ñ kvÏtnat· jedlobuËina 
podsvazu Eu-Fagenion 
Potential natural vegetation ñ herb-rich fir-beech 
woodland, Eu-Fagenion sub-type 
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Tento pr˘mÏrn˝ obsah i p¯edch·zejÌcÌ hodnoty leûÌ ve st¯ed-
nÌ a hornÌ oblasti optim·lnÌho rozsahu v˝ûivy. Z po-
hledu celÈho sledovanÈho obdobÌ p¯es poË·teËnÌ v˝kyv
nenÌ vidÏt z¯eteln˝ trend k poklesu nebo n·r˘stu obsahu
draslÌku v 1. roËnÌku jehliËÌ. 

V˝raznÏjöÌ pokles pr˘mÏrnÈho obsahu v·pnÌku byl za-
znamen·n v roce 2003. Pr˘mÏrn˝ obsah v·pnÌku v 1. roË-
nÌku jehliËÌ byl 3 367 mg.kg-1. BÏhem celÈho hodnocenÈho
obdobÌ obsahy v·pnÌku v 1. roËnÌku jehliËÌ kolÌsaly mezi
3 000 ñ 5 000 mg.kg-1 a lze vysledovat trend k jeho pokle-
su.

V roce 2003 byl pr˘mÏrn˝ obsah ho¯ËÌku v 1. roËnÌku
jehliËÌ 920 mg.kg-1 a mÌrnÏ poklesl z pohledu p¯edch·ze-
jÌcÌch odbÏr˘. V pr˘bÏhu celÈho sledovanÈho obdobÌ se
obsahy ho¯ËÌku pohybovaly v dolnÌ oblasti optim·lnÌho
rozsahu v˝ûivy tÌmto prvkem.

Obsahy sÌry v 1. roËnÌku jehliËÌ od roku 1999 klesajÌ a
to z hodnoty 1 121 mg.kg-1 na pr˘mÏrn˝ obsah 943 mg.kg-1

stanoven˝ v roce 2003. NÌzkÈ hodnoty obsahu sÌry, pohy-
bujÌcÌ se v roce 2003 na hranici p¯irozenÈho pozadÌ, svÏdËÌ
o nÌzkÈ z·tÏûi porostu imisemi sÌry.

Obsahy ûivin v 1. roËnÌku jehliËÌ na ploöe stanovenÈ
v roce 2003 nevykazujÌ û·dn˝ nedostatek. PomÏry mezi
obsahy hlavnÌch ûivin a obsahem dusÌku jsou uvedeny
v tabulce.  

Jak je z¯ejmÈ z tabulky, kromÏ naruöenÌ pomÏru obsahu
dusÌku a draslÌku v roce 1997 jsou ostatnÌ pomÏry bÏhem
hodnocenÈho obdobÌ v po¯·dku, pohybujÌ se v optim·lnÌch
intervalech a svÏdËÌ o vyv·ûenÈ v˝ûivÏ porostu.

In 2003 average content of potassium in the first needle-
year class has decreased slightly, in 249 mg.kg-1, to the
value of 6,835 mg.kg-1. This average content, same as pre-
vious values, is the middle and upper level of optimal nutri-
tion range. From the viewpoint of the whole period investi-
gated, in spite of oscillation in the beginning, no trend to
decrease or increase is visible of potassium content in the
first needle-year class. 

More significant decrease of calcium content was
recorded in 2003. Average content of calcium in the first
needle-year class was 3,367 mg.kg-1. During the whole
pe-riod of investigation the contents of calcium in the
first needle-year class were oscillating between 3,000 ñ
5,000 mg.kg-1, trend to decrease can be observed.

In 2003 the average content of magnesium in the first
needle-year class was 920 mg.kg-1, which is slight decrea-
se, compared to previous sampling. During the whole peri-
od of investigation the magnesium contents were ranging in
the lower part of optimal level of nutrition for this element.

Sulphur contents in the first needle-year class are de-
creasing since 1999, from 1,121 mg.kg-1 to the average con-
tent of 943 mg.kg-1, stated in 2003. Low values of the sulphur
content, ranging in 2003 at the border of the natural back-
ground, confirm low load of the stand by sulphur emission.

Nutrient contents in the first needle-year class within
the plot, stated in 2003, do not show any insufficiency.
Ratio of the main nutrients and nitrogen content is presen-
ted in the Table.  

As visible in the Table, besides disturbance of the nitro-
gen/potassium ratio in 1997, all the other ratios during the
whole period of investigation are in order, they range in
optimal intervals, and they confirm balanced nutrition of
the stand.

Obr. 5.2.14.1 Pr˘mÏrnÈ obsahy ûivin v 1. roËnÌku jehliËÌ na ploöe Zho¯
Average contents of nutrients in the first needle-year class in the plot Zho¯
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HodnocenÌ stavu korun

NejvyööÌ mÌra defoliace byla zaznamen·na v roce 1996
(36,2 %), od tÈ doby se postupnÏ sniûuje aû na 25,7 %
v roce 2003 (obr. 5.2.14.2). ZastoupenÌ jednotliv˝ch defo-
liaËnÌch t¯Ìd v roce 2003 se v porovn·nÌ s p¯edchozÌm
rokem tÈmÏ¯ nezmÏnilo: st¯ednÏ defoliovan˝ch strom˘ bylo
33 %, slabÏ defoliovan˝ch 65 % a zdrav˝ch 2 %. Z dlou-
hodobÈho hlediska je ale markantnÌ snÌûenÌ podÌlu st¯ednÏ
defoliovan˝ch strom˘ ve prospÏch strom˘ se slabou mÌrou
odlistÏnÌ ñ viz obr. 5.2.14.2. P¯evaûujÌcÌmi formami
odlistÏnÌ byla ÑrovnomÏrn·ì (56 %) a Ñmal· okna v korunÏì
(30 %).

Jako v p¯edchozÌm roce z˘stalo nad·le zanedbatelnÈ
a zcela identickÈ zastoupenÌ strom˘ s barevn˝mi zmÏnami
listov˝ch org·n˘ ñ obr. 5.1.14.3 (2 % strom˘ bylo postiûeno
diskoloracÌ st¯ednÌ intenzity). PodÌl strom˘ s poökozenÌm
kmene v roce 2003 se meziroËnÏ takÈ v˘bec nezmÏnil
a i dlouhodobÏ se tÈmÏ¯ nemÏnÌ. U 22 % strom˘, jichû se
tato poökozenÌ t˝kala, p¯evaûovala mechanick· poranÏnÌ
spodnÌ Ë·sti kmene a ko¯enov˝ch n·bÏh˘ vznikl· p¯i tÏûbÏ
a vyklÌzenÌ d¯eva, a smolotoky. Po p¯edchozÌch dvou zcela
neplodn˝ch letech plodilo 36 % smrk˘, 7 % z nich ÑhojnÏì.

Crown condition assessment

The highest defoliation level was recorded in 1996
(36.2 %), since then it is decreasing gradually, up to
25.7 % in 2003 (Fig. 5.2.14.2). Proportion od individual
defoliation classes in  2003 did not change, compared to
previous year: about 33 % of trees were moderately defo-
liated, 65 % slightly defoliated, and 2 % were healthy.
In the long-term perspective decrease of moderately defo-
liated trees was significant in favour of slightly defoliated ñ
Fig. 5.2.14.2. Prevailing type of defoliation was "propor-
tional" ñ 56 %, and "small windows in the crown" (30 %).

Same as in previous year, the number of trees showing
the colour changes was negligible, and representation of
colour changes of leaves in individual classes identical.
Fig. 5.2.14.3 (2 % of trees showing moderate intensity of
colour changes). Number of trees with stem damage in
2003 did not change, compared to previous year, and it is
not changing either in a long-term perspective. Of the
22 % of trees with stem damage, most of them had mecha-
nically damaged lower part of the stem and buttresses,
caused in logging and skidding operations, and resinosis
flow. After two fully infertile years, about 36 % spruce trees
were fruiting, 7 % of them abundantly.
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Obr. 5.2.14.2 V˝voj zastoupenÌ t¯Ìd defoliace a hodnoty pr˘mÏrnÈ defoliace
Development of defoliation classes and average defoliation

Tab. 5.2.14.1 PomÏry ûivin v 1. roËnÌku jehliËÌ na ploöe Zho¯
Ratio of nutrient in the first needle-year class in the plot Zho¯

Zho¯ Optimum 1995 1997 1999 2001 2003 
N / Mg (8-30) 8,72 17,61 12,72 14,35 16,68 
N / Ca (2-7) 2,58 4,99 4,23 3,66 4,56 
N / K (1-3) 1,57 3,31 2,48 1,88 2,24 
N / P (6-12) 7,81 9,11 8,74 6,56 9,38 
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Obr. 5.2.14.3 V˝voj zastoupenÌ t¯Ìd diskolorace
Development of discoloration classes
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Leaf analyses

In 2003, in the monitoring plot Nov· Brtnice, situated in
Czech-Moravian Upland, samples of assimilation organs
were taken for the fifth time, to state the nutrition status.
In the first needle-year class nitrogen decrease was sta-
ted in 2003, compared to 2001, to the average value of
12,908 mg.kg-1, just over the border of nutrition insufficien-
cy. From the viewpoint of the whole period of monitoring of
1995 ñ 2003, it can be stated, that the nitrogen contents in
the first needle-year class are decreasing since 1997, and
they show significant decreasing tendency. 

Average content of phosphorus in the first needle-year
class has decreased slightly in 2003, compared to 2001, to
the value of 1,199 mg.kg-1, in the lower level of optimal
nutrition for phosphorus. During the whole period of eva-
luation the contents of phosphorus in the first needle-year
class were of slightly decreasing tendency.

In 2003 the average content of potassium has decreased
slightly, in 158 mg.kg-1, to the value of 6,245 mg.kg-1. This
average content, same as previous values, is in the middle

ListovÈ anal˝zy

V roce 2003 byl na monitoraËnÌ ploöe Nov· Brtnice,
umÌstÏnÈ na »eskomoravskÈ vrchovinÏ, proveden jiû p·-
t˝ odbÏr asimilaËnÌch org·n˘ pro stanovenÌ stavu v˝ûivy.
V 1. roËnÌku jehliËÌ doölo v roce 2003 k poklesu obsahu
dusÌku ve srovn·nÌ s rokem 2001 a to na pr˘mÏrn˝ obsah
12 908 mg.kg-1, leûÌcÌ tÏsnÏ nad hranicÌ nedostatku v˝ûivy.
Z pohledu celÈho sledovanÈho obdobÌ 1995 ñ 2003 lze kon-
statovat, ûe obsahy dusÌku v 1. roËnÌku jehliËÌ od roku 1997
klesajÌ a vykazujÌ  z¯etelnou klesajÌcÌ tendenci. 

Pr˘mÏrn˝ obsah fosforu v 1. roËnÌku jehliËÌ v roce 2003
mÌrnÏ poklesl ve srovn·nÌ s rokem 2001 na hodnotu
1 199 mg.kg-1, leûÌcÌ v dolnÌ oblasti optim·lnÌho rozmezÌ
v˝ûivy fosforem. BÏhem celÈho hodnocenÈho obdobÌ
obsahy fosforu v 1. roËnÌku jehliËÌ projevovaly mÌrnÏ kle-
sajÌcÌ tendenci.

V roce 2003 pr˘mÏrn˝ obsah draslÌku v 1. roËnÌku jehliËÌ
mÌrnÏ vzrostl o  158 mg.kg-1 na hodnotu 6 245 mg.kg-1.
Tento pr˘mÏrn˝ obsah i p¯edch·zejÌcÌ hodnoty leûÌ ve st¯ed-
nÌ a hornÌ oblasti optim·lnÌho rozsahu v˝ûivy. Z pohledu
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5.2.15

Q 561 - Nov· Brtnice
International code: 561

LesnÌ oblast: 16. »eskomoravsk· vrchovina

Spr·vce: L»R, s. p., LS Jihlava

Z·kladnÌ charakteristiky plochy /Plot characteristics 
RozmÏr plochy v m  / Plot area 50 x 50 m 
Datum zaloûenÌ plochy / Plot established 23. 11. 1994 
Expozice  / Orientation rovina / flat plain 
PoËet strom  ̆/ Number of trees 123 (platnost k 01. 2000) 
Nadmo¯ sk· v˝öka  / Altitude 640 m 
Porost / Stand 826A10 (LHP 1998) 
Rok zaloûenÌ hlavnÌho porostu / 
Dominant storey established  

1902 

P˘vod porostu / History of forest stand umÏle zaloûen / artificially planted 
HlavnÌ d¯ evina plochy / Main tree species    smrk ztepil˝ / Picea abies 

Zmlazov·nÌ / Regeneration sporadickÈ / rare 
P˘dnÌ typ 
FAO Soil unit  

kambizem dystrick· 
Endoskeleti Dystric Cambisols  

Humusov˝ typ / Humus type morov˝ moder aû mocn˝ morov˝ moder /moder  
GeologickÈ podloûÌ / Parent material biotitick· pararula / biotitic paragneiss 
LesnÌ typ / Forest type 5K - kysel· (jedlo)buËina / acid (fir)beech-woodland 
Celkov· pokryvnost p¯ ÌzemnÌ vegetace / 
Total cover of ground vegetation 

15 % 

Fytocenologick· charakteristika / 
Phytocenological characteristics 
 

Potenci·lnÌ p¯ irozen· vegetace ñ acidofilnÌ 
(jedlo)buËina asociace Luzulo-Fagetum 
Potential natural vegetation ñ acidophilous (fir) beech 
association Luzulo-Fagetum 
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celÈho sledovanÈho obdobÌ m˘ûeme hovo¯it o mÌrnÏ kle-
sajÌcÌm trendu obsahu draslÌku v 1. roËnÌku jehliËÌ. 

V˝raznÏjöÌ pokles pr˘mÏrnÈho obsahu v·pnÌku byl za-
znamen·n v roce 2003. Pr˘mÏrn˝ obsah v·pnÌku v 1. roË-
nÌku jehliËÌ byl 3 851 mg.kg-1. BÏhem celÈho hodnocenÈho
obdobÌ obsahy v·pnÌku v 1. roËnÌku jehliËÌ kolÌsajÌ kolem
hodnoty 4 000 mg.kg-1 a nelze vysledovat û·dn˝ trend
k jeho poklesu Ëi n·r˘stu.

V roce 2003 byl pr˘mÏrn˝ obsah ho¯ËÌku v 1. roËnÌku
jehliËÌ 976 mg.kg-1 a mÌrnÏ vzrostl z pohledu p¯edch·ze-
jÌcÌch odbÏr˘. V pr˘bÏhu celÈho sledovanÈho obdobÌ se
obsahy ho¯ËÌku pohybovaly v dolnÌ oblasti optim·lnÌho
rozsahu v˝ûivy tÌmto prvkem.

Obsahy sÌry v 1. roËnÌku jehliËÌ od roku 1997 klesajÌ
a to z hodnoty 1 427 mg.kg-1 na pr˘mÏrn˝ obsah 1 011 mg.kgJ

stanoven˝ v roce 2003. NÌzkÈ hodnoty obsahu sÌry, pohy-
bujÌcÌ se v roce 2003 na hranici p¯irozenÈho pozadÌ, svÏdËÌ
o nÌzkÈ z·tÏûi porostu imisemi sÌry.

Obsahy ûivin v 1. roËnÌku jehliËÌ na ploöe stanovenÈ
v roce 2003 nevykazujÌ û·dn˝ nedostatek. PomÏry mezi
obsahy hlavnÌch ûivin a obsahem dusÌku jsou uvedeny
v tabulce.

and upper part of optimal nutrition range. Evaluating the
whole period of investigation we can talk on slightly
decreasing trend of potassium content in the first needle-
year class. 

More significant decrease of average calcium content
was recorded in 2003. Average content of calcium in the
first needle-year class was 3,851 mg.kg-1. During the whole
period of investigation the contents of calcium in the first
needle-year class are oscillating around 4,000 mg.kg-1, no
trend to the increase or decrease can be observed.

In 2003 the average content of magnesium in the first
needle-year class was 976 mg.kg-1, it has increased slightly,
compared to previous sample taking. During the whole pe-
riod of investigation the contents of magnesium were oscilla-
ting in the lower level of optimal nutrition for this element.

Sulphur contents in the first needle-year class are
decreasing since 1997, from 1,427 mg.kg-1 to the average
value of 1,011 mg.kg-1, stated in 2003. Low values of sul-
phur, ranging in 2003 at the border of natural background,
confirm low load of the stand by sulphur emission.

The content of nutrients in the first needle-year class
within the plot, as stated in 2003, does not confirm any
insufficiency. Ratios of the main nutrients and nitrogen are
presented in the Table.  
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Obr. 5.2.15.1 Pr˘mÏrnÈ obsahy ûivin v 1. roËnÌku jehliËÌ na ploöe Nov· Brtnice
Average nutrient contents in the first needle-year class in the plot Nov· Brtnice
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Tab. 5.2.15.1 PomÏry ûivin v 1. roËnÌku jehliËÌ na ploöe Nov· Brtnice
Nutrient ratios in the first needle-year class in the plot Nov· Brtnice

Brtnice Optimum 1995 1997 1999 2001 2003 
N / Mg (8-30) 14,14 25,43 15,71 15,61 13,22 
N / Ca (2-7) 3,16 4,93 3,57 3,30 3,35 
N / K (1-3) 1,62 2,55 2,30 2,30 2,07 
N / P (6-12) 9,46 9,36 10,79 10,00 10,76 
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Z tabulky vypl˝v·, ûe pomÏr dusÌku a dalöÌch ûivin je
v po¯·dku po celou dobu sledov·nÌ, pohybujÌ se v optim·l-
nÌm intervalu a potvrzujÌ vyv·ûenou v˝ûivu porostu.

HodnocenÌ stavu korun

Za celou dobu monitorov·nÌ plochy klesla pr˘mÏrn·
hodnota defoliace pod 30 % jen v prvnÌm roce hodnocenÌ ñ
v roce 1995, a to na 28,9 %. Z minim·lnÌ pr˘mÏrnÈ hodno-
ty defoliace se stala n·sledujÌcÌho roku maxim·lnÌ (44,6 %)
ñ obr. 5.2.15.2. Takto velk˝ n·r˘st defoliace byl zap¯ÌËinÏn
poökozenÌm korun strom˘ snÏhem a n·mrazou v zimnÌm
obdobÌ 1995/1996 (ËetnÈ vrcholovÈ a korunovÈ zlomy).
V n·sledujÌcÌch letech se projevila klesajÌcÌ tendence mÌry
odlistÏnÌ, vyjma mÌrnÈho zv˝öenÌ v roce 1999. V roce 2003
Ëinila pr˘mÏrn· hodnota defoliace  31,0 % a ve srovn·nÌ
s p¯edchozÌm rokem nedoölo tÈmÏ¯ k û·dnÈ zmÏnÏ. TakÈ
pomÏr st¯ednÏ a slabÏ defoliovan˝ch strom˘ z˘stal cca 3 : 1.
Zcela zdravÈ stromy se jiû od roku 1999 na ploöe nevysky-
tujÌ. Stromy jsou vÏtöinou odlistÏny ÑrovnomÏrnÏì (53 %),
druhou nejËastÏjöÌ formou odlistÏnÌ jsou Ñvelk· okna v ko-
runÏì (32 %).

AsimilaËnÌ org·ny strom˘ na ploöe Nov· Brtnice neb˝-
vajÌ p¯Ìliö postiûeny diskoloracemi (obr. 5.2.15.3). élout-
nutÌm o slabÈ nebo st¯ednÌ intenzitÏ bylo v roce 2003
dotËeno 3 % smrk˘. K odumÌr·nÌ vÏtvÌ od konce (dieback)
o slabÈ aû st¯ednÌ intenzitÏ doölo u 4,8 % strom˘. Jak jiû
bylo v˝öe zmÌnÏno, na ploöe se vyskytujÌ i Ëetn· poökozenÌ
vÏtvÌ v podobÏ vrcholov˝ch a Ë·steËnÏ i korunov˝ch zlom˘
staröÌho data. U tÏchto jedinc˘ vöak v poslednÌch letech
doch·zÌ k zjevnÈ regeneraci. PodÌl strom˘ s poökozenÌm
kmene je na lokalitÏ stabilnÏ dosti vysok˝ a meziroËnÏ jeötÏ
stoupl o 3,3 %, na 32,3 %. JasnÏ p¯evl·dajÌ mechanick·
poranÏnÌ spodnÌch partiÌ kmene zp˘soben· neöetrn˝m vy-
klizov·nÌm d¯eva. Po zanedbatelnÈm v˝skytu plod˘ v mi-
nulÈm roce v roce 2003 plodilo 15 % smrk˘.

As shown in the Table, all the nitrogen ratios to other
nutrients are OK during the whole period of evaluation,
they range in optimal intervals, and they confirm balanced
nutrition of the stand.

Crown condition assessment

During the whole period of investigation within the plot,
defoliation was under 30 % only in the first year ñ in 1995,
of 28.9 %. In the next year the value was maximal (44.6 %)
ñ Fig. 5.2.15.2. Such a high defoliation increase was caused
by heavy damage of trees by frost deposit during the winter
period of 1995/1996 (many top and crown breaks). In fol-
lowing period the defoliation was decreasing slowly, with
the exclusion of 1999, characterised by slight increa-
se of this parameter. In 2003 the average defoliation was
31.0 %, and, compared to previous year, practically no
change was recorded. Also the ratio of moderately to slight-
ly defoliated trees was the same, about 3 : 1. Healthy trees
were not recorded within the plot, since 1999. Trees are
mostly proportionally defoliated (53 %), "big windows in
the crown" are the second most frequent type of defoliation
(32 %).

Assimilation organs of trees within the plot of Nov·
Brtnice are, as usually, not affected by colour changes too
much (Fig. 5.2.15.3). Yellowing of low to moderate intensi-
ty was observed at 3 % of spruces, in 2003. Dieback of
slight to moderate intensity was observed at 4.8 % of trees.
As mentioned above, within the plot there are frequent bro-
ken branches, top and crown breaks, caused few years ago.
Nearly all the trees are regenerating. Number of trees of
stem damage is quite high within this plot, during the last
year it was even increased in 3.3 %, to 32.3 %. Mechanical
damage of the lower part of the stem is prevailing, mainly
caused due to careless skidding. After negligible fruiting in
the last year, about 15 % of the spruce trees were fruiting
in 2003.
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Obr. 5.2.15.2 V˝voj zastoupenÌ t¯Ìd defoliace a hodnoty pr˘mÏrnÈ defoliace
Development of defoliation classes and average defoliation

Obr. 5.2.15.3 V˝voj zastoupenÌ t¯Ìd diskolorace
Development of discoloration classes
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6 AKCE ICP FORESTS 2003

6.1 EP p˘dy ñ 24. ñ 26. 3. 2003, Ghent,
Belgie

Nov· strategie monitoringu p˘d v EvropÏ se bude za-
mÏ¯ovat na monitoring p˘d v n·vaznosti na 8 hlavnÌch typ˘
ohroûenÌ p˘d (eroze, kontaminace, zhutÚov·nÌ p˘dy, pokles
obsahu organickÈho materi·lu, degradace p˘d, biodiverzita,
zasolov·nÌ, z·plavy a sesuvy p˘d). Pl·novan˝ dalöÌ pr˘zkum
p˘d prov·dÏn˝ v sÌti ploch 16 x 16 km by mÏl slouûit jako
z·kladnÌ podklad pro manu·l, realizace tohoto pr˘zkumu
byla odloûena a v˝sledky by mÏly b˝t k dispozici v roce
2008. Byly p¯ijaty zmÏny v manu·lu, hlavnÏ v Ë·sti labora-
tornÌch anal˝z, p¯ed zah·jenÌm pr˘zkumu p˘d bude zorgani-
zov·n kruhov˝ test. V˝sledky mohou b˝t vyuûity takÈ
v r˘zn˝ch studiÌch t˝kajÌcÌch se kolobÏhu a z·sob uhlÌku
(carbon studies). »innost ad hoc skupiny pro p˘dnÌ roztoky
byla nad·le prodlouûena, zamÏ¯Ì se na zajiötÏnÌ kvality la-
boratornÌch anal˝z (workshop) a spolupr·ci s EPD.

6.2 19. zased·nÌ V˝konnÈ rady ICP pro
hodnocenÌ a monitoring vlivu zneËiötÏnÌ
ovzduöÌ na lesy (TFM), 24. ñ 28. 5.
2003, Z·h¯eb, Chorvatsko

Zased·nÌ se z˙Ëastnil RNDr. B. Lomsk˝ jako z·stupce
NFC »R. Z·sadnÌmi body jedn·nÌ byly aktivity ICP Forests,
projedn·nÌ technickÈ a exekutivnÌ zpr·vy a dalöÌ organi-
zaËnÌ z·leûitosti.

SouË·stÌ akce byla exkurze do oblasti N·rodnÌho parku
Plitvicka jezera a oblast »orkova uvala, kter· je zamÏ¯ena na
p¯ÌrodÏ blÌzkÈ hospoda¯enÌ a v oblasti je ponech·n prales.

BÏhem pracovnÌho jedn·nÌ byla ocenÏna dobr· pr·ce
v oblasti hodnocenÌ koncentracÌ ozonu v lesÌch s podÏko-
vanÌm G. Krausemu a M. Sanzovi za pr·ci na manu·lu
a rozvoj ÑValidaËnÌch centerì ve äv˝carsku, äpanÏlsku a
Finsku. 

TFM schv·lil Ëinnost pracovnÌ skupiny Biodiverzita
a doporuËil vöem z˙ËastnÏn˝m st·t˘m vyvinutÈ metody pro
testovacÌ f·zi v obdobÌ 2003 ñ 2005 a z·vÏrem po diskusi
p¯ijal Executive Report. äiroce byla diskutov·na  budoucÌ
spolupr·ce ICP Forests s EU programem Forest Focus, byl
p¯edloûen n·vrh ÑMemorandum of Common Under-
standingì a TFM povÏ¯il p¯edsedu T. Haussmanna dalöÌm
jedn·nÌm s EU.

Z·stupce EK B. Winkler naznaËil z·jem o spolupr·ci
s ICP Forests v r·mci vÏdeckÈ rady (SAG), v p¯izv·nÌ
expert˘ z EP ICP a expert˘ v oblasti metodologie, ve spo-
lupr·ci s JRC EU p¯i validaci dat, odpovÌdajÌcÌ forma
spolupr·ce bude dohodnuta.

6 ICP FORESTS EVENTS 2003

6.1 Expert Panel on Soils ñ March 24 ñ 26,
2003, Ghent, Belgium

The new monitoring strategy of soils in Europe will be
based on 8 main types of soil risks (erosion, contamination,
compaction, decrease of organic material content, bio-
diversity, salination, and landslides). Next planned investi-
gation within the network of sample plots 16 x 16 km,
should be a base for the manual. However, realisation of
the project was postponed, and the results should be at dis-
posal in 2008. Changes in the manual were adopted, main-
ly in the part dealing with laboratory analyses. Before the
investigation will be initiated, circle test will be organised.
The results can be used also in different types of carbon
studies. Activity of ad-hoc group on soil solution is ongoing,
it will be focused on the quality of laboratory analyses
(workshop), and co-operation with the EP on Deposition.

6.2 19th Task Force Meeting (TFM) of the
ICP on Assessment and Monitoring of
Air Pollution Effects on Forests (ICP
Forests), May 24 ñ 28, 2003, Zagreb,
Croatia

Dr. Lomsk ,̋ NFC of the Czech Republic took part in the
meeting. Activities of ICP Forests, considering of the
Technical and Executive Report and other organisation
items have been discussed.

Excursion to the National Park of Plitwice and »orkova
uvala was a part of the meeting. The region is focused on
nature close way of management, with a virgin forest well
preserved.

Good work in the field of assessment of ozone injury has
been stressed, with the thanks to G. Kraus and M. Sanz for
their work on the Manual and development of validation
centres in Switzerland, Spain and Finland. 

TFM has agreed the activity of the working group on
biodiversity and recommended to all the participants to
adopt the methods developed within the testing period of
2003 ñ 2005. After a discussion the Executive Report has
been adopted. Future co-operation of the ICP Forests with
the EU programme of Forest Focus was widely discussed.
Proposal on Memorandum of Common Understanding has
been adopted, and the TFM has assigned Dr. T. Hauss-
mann for the future negotiating to the EU. 

Representative of the EU, Dr. B. Winkler, has expressed
an interest in future co-operation with the ICP Forests in
the SAG, and co-operation with the experts on methodolo-
gy, JRC EU, in data validation. Future co-operation will be
agreed.
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⁄koly vypl˝vajÌcÌ z 19. zased·nÌ: 
• NFC zaölou zÌskanÈ ˙daje z ˙rovnÏ II za rok 2003
do PCC Hamburk do konce roku 2003 a ˙daje z ˙rovnÏ I
za rok 2003 do 15. 11. 2003. 
• InterkalibraËnÌ hodnocenÌ defoliace korun se bude v  »R
opakovat v roce 2005.  
• TFM doporuËil pro rok 2004 n·rodnÌm trÈninkov˝m
kurz˘m  zahrnout takÈ fotohodnocenÌ defoliace ke zv˝öenÌ
QA/QC. 
• EP Foli·rnÌ anal˝za p¯ipravuje 6. kruhov˝ test, labora-
to¯e se registrovaly do konce kvÏtna 2003.

6.3 Mezin·rodnÌ interkalibraËnÌ kurs pro
hodnocenÌ stavu koruny ICP Forests
ñ ICC
Bad Gottleuba, Sasko, NÏmecko
ve dnech 10. ñ 13. 8. 2003

Kurs se konal v Bad Gottleuba, Sasko, odkud byli ˙Ëast-
nÌci dopravov·ni na v˝zkumnÈ plochy, kterÈ byly hodnoce-
ny. Organiz·tory kursu byli pracovnÌci OT Graupa pod
vedenÌm Mr. Mario Helbiga.

Mezin·rodnÌ interkalibraËnÌ kurs ICP Forests byl
po¯·d·n s cÌlem harmonizovat a zp¯esnit v˝sledky hodno-
cenÌ p¯edstaviteli jednotliv˝ch ˙Ëastnick˝ch zemÌch. Kurs
je po¯·d·n kaûdoroËnÏ. ZamÏ¯uje se vûdy na urËitÈ druhy
d¯evin. Kurs v Bad Gottleuba byl zamÏ¯en na hodnocenÌ
smrku a buku. Porosty byly lokalizov·ny v r˘znÈ nad-
mo¯skÈ v˝öce a r˘zn˝ch stanoviötnÌch podmÌnk·ch. P¯i
hodnocenÌ se ˙ËastnÌci ¯Ìdili metodikou Manu·lu ICP
Forests, vyuûÌvali i n·rodnÌ zkuöenosti. V˝sledky byly
Ë·steËnÏ zpracov·ny jiû v z·vÏru kursu a prezentov·ny
v z·vÏreËnÈ diskusi, kter· probÏhla po hodnocenÌ fotogra-
fiÌ. Dle r·mcov˝ch v˝sledk˘ byla »esk· republika spÌöe
nad pr˘mÏrn˝mi hodnotami p¯i hodnocenÌ smrku, coû je
obvykl˝ trend. V hodnocenÌ bukov˝ch ploch byly v˝sledky
spÌöe pod pr˘mÏrem. PodrobnÈ v˝sledky byly zpracov·ny a
distribuov·ny po dokonËenÌ kursu. 

6.4 EP depozice  28. ñ 29. 10. 2003, ÿÌm,
It·lie

Jedn·nÌ expertnÌho panelu bylo zamÏ¯eno hlavnÏ na
˙pravy Manu·lu pro depozice (Ë·st t˝kajÌcÌ se laboratornÌch
anal˝z a validace v˝sledk˘), p¯Ìpravu kruhovÈho testu
(WRT 2004) a na prezentaci evropsk˝ch projekt˘. Ze z·vÏr̆
EP vyplynulo, ûe n·vrhy zmÏn v manu·lu znamenajÌ v˝z-
namn˝ pokrok v zajiötÏnÌ kvality zÌskan˝ch v˝sledk˘ a byla
vytvo¯ena mal· skupina informujÌcÌ o QA/QC v labora-
to¯Ìch. ZmÏny v manu·lu jsou hlavnÏ zamÏ¯eny na
metodiky stanovenÌ jednotliv˝ch element˘ (ISO normy),
pouûÌv·nÌ referenËnÌch materi·l˘, standard˘, pravidelnÈ
kalibrace, validace v˝sledk˘ (bilance iont˘, pomÏr
vypoËtenÈ a namÏ¯enÈ vodivosti, pomÏr Na/Cl, v p¯Ì-

Main targets of the TFM: 
• NFC will send the data of level II assessment for 2003
to PCC in Hamburg by the end of 2003 and data of level I
for 2003 by November 15, 2003. 
• Cross-calibration Course will be repeated in the Czech
Republic in 2005. 
• TFM has recommended to include into the national
assessment of crown condition also assessment of tree pho-
tos in 2004. This should be included also in the national
training courses, to improve QA/QC. 
• EP Foliar analyses prepares the 6th circle test, individ-
ual labs had to be registered by the end of May 2003.

6.3 International cross-calibration course
for crown condition assessment ñ ICC
Bad Gottleuba, Saxony, Germany,
August 10 ñ 13, 2003

The course took place in Bad Gottleuba, Saxony, from
where the participants travelled to individual plots
assessed. The course was organised by the Forestry
Institute in Graupa, under the leadership of Mr. Mario
Helbig.

The international course has been organised with the
aim to harmonise and make more precise the results of
assessment by individual countries. Course is organised
every year, it is focused always on particular tree species.
In Bad Gottleuba it was spruce and beech. The stands were
localised in different altitudes and site conditions.
Assessment was based on the Manual ICP Forests, also
some national experiences were applied. The results have
been partly processed in the closing discussion, when also
the photographs of trees were evaluated. The Czech
Republic was slightly over the average in spruce evalua-
tion, which is a normal trend. In beech the results were
slightly under the average. Detailed results were worked
out and distributed after the course.

6.4 EP Deposition, October 28 ñ 29,
2003, Rome, Italy

The discussion of the EP was concentrated mainly to
the correction of the Manual for deposition (a part dealing
with the method of laboratory analyses and validation of
the results), preparation of the circle test (WRT 2004), pres-
entation of the European projects. The conclusions of the
EP confirm that changes in the manual mean real progress
in the way to quality ensuring of the results, small group
was formed to inform on QA/QC in the labs. Changes in the
Manual are concentrated mainly on methods of stating of
individual elements (ISO standards), use of reference mate-
rials, standards, regular calibration, validation of results
(ion balance, ratio of calculated and measured conductivi-



115Monitoring zdravotnÌho stavu lesa 

mo¯sk˝ch oblastech. PrezentovanÈ projekty (WRT 2004,
Harmondepo aj.) budou dobr˝m z·kladem pro zlepöenÌ
kvality zÌsk·van˝ch dat. Do projektu Harmondepo se zapo-
jil i V⁄LHM, tento projekt je zamÏ¯en na moûnosti sjedno-
cenÌ metodik mÏ¯enÌ depozic na evropskÈ ˙rovni, dostateË-
nou spolehlivost p¯i pr·ci v terÈnu (odbÏry vzork˘ apod.).
V roce 2005 je pl·nov·no spoleËnÈ jedn·nÌ panel˘ EPD
a EPSS (Finsko nebo Norsko), kde bude projedn·v·no hod-
nocenÌ kruhov˝ch test˘, metodiky odbÏru vzork˘ p˘dnÌ
vody, moûnÈ zmÏny v submanu·lu pro p˘dnÌ vody, depo-
zice, zajiötÏnÌ QA/QC.

ty, Na/Cl ratio) in coastal regions. The projects presented
(WRT 2004, Harmondepo etc.) will be a good base for
quality improvement of the data obtained. Also the FGMRI
took part in the Harmondepo project, the project is focused
on possibilities of unification of the methods of deposition
measuring at European level, sufficient reliability of the
field work (sample taking etc.). In 2005, common meeting
of the EP on Deposition and EP on Soil Solution is planned
(Finland or Norway), where evaluation of the circle tests
will be discussed, as well as methods of soil water sample
taking, possible changes in the manual for soil water and
deposition, and ensuring of QA/QC.
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7 PÿEHLED PROJEKTŸ VYUéÕ-
VAJÕCÕCH DATA ICP FORESTS

IntegrovanÈ vyhodnocenÌ r˘stov˝ch dat 

Projekt RECOGNITION (EFI Joensu, IWW Freiburg)
ñ skonËil v roce 2001, zkoumal ËasovÈ a prostorovÈ zmÏny

produktivity lesnÌch stanoviöù v r·mci Evropy. Indik·tory
r˘stov˝ch zmÏn byly zmÏny klimatu (sr·ûek a teplot)
a stav v˝ûivy (obsah dusÌku v listov˝ch org·nech).
Projekt dospÏl k z·vÏru, ûe dusÌk nynÌ hraje v˝znamnou
roli, ale v budoucnosti bude jeho v˝znam klesat, naopak
poroste vliv a v˝znam teploty a sr·ûek ve vztahu k p¯Ì-
r˘st˘m. Projekt vyuûÌval data z vybran˝ch ploch II. ˙rovnÏ
monitoringu ICP Forests.

Projekt PrognEU (BOKU VÌdeÚ, BFW VÌdeÚ)
ñ zah·jen v roce 2002, cÌlem projektu je aplikovat indi-

vidu·lnÌ r˘stov˝ model na r˘stov· data z ploch ˙rovnÏ II.
V prvnÌ f·zi byla shrom·ûdÏna pot¯ebn· vstupnÌ data
a byl parametrizov·n model pro p¯Ìr˘st na kruhovÈ v˝Ëet-
nÌ z·kladnÏ. 

Projekt DEFOGROW (WSL Birmensdorf, NFRI As) 
ñ prvnÌ etapa projektu probÏhla v roce 2002 a zab˝vala se

vztahem defoliace a p¯Ìr˘stu v r·mci jednotliv˝ch ploch
˙rovnÏ II. CÌlem bylo zodpovÏdÏt ot·zku, zda doch·zÌ
k redukci p¯Ìr˘st˘ s n·r˘stem hodnoty defoliace a zda je
nÏjak˝ rozdÌl v reakci pro r˘znÈ druhy d¯evin. Vyhod-
nocov·na byla data pro smrk, borovici a buk z ploch
intenzivnÌho monitoringu, kde byla k dispozici dvÏ
mÏ¯enÌ p¯Ìr˘st˘ (pouûit p¯Ìr˘st na v˝ËetnÌ z·kladnÏ).
V˝sledky ukazujÌ, ûe existuje z·porn· korelace mezi
p¯Ìr˘stem a defoliacÌ pro celÈ rozpÏtÌ defoliaËnÌch t¯Ìd
a pro vöechny druhy d¯evin, p¯iËemû nejsilnÏjöÌ reakce
byla pozorov·na u smrku.

Projekty MéP
ñ Monitoring cizorod˝ch l·tek v potravnÌch ¯etÏzcÌch,

pod˙kol  HodnocenÌ vybranÈ lokality metodikou pro-
jektu ICP Forests 

ñ VaV 340/1/01: Vliv chemickÈho zneËiötÏnÌ ûivotnÌho
prost¯edÌ na kontaminaci a kvalitu biotick˝ch sloûek
ekosystÈm˘, pod˙kol G.2 HodnocenÌ vybran˝ch lokalit
metodikou mezin·rodnÌho kooperativnÌho programu
ÑLesyì
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7 SURVEY OF PROJECTS USING
THE ICP FORESTS DATA

Integrated evaluation of the growth data

RECOGNITION project (EFI Joensu, IWW Freiburg)
ñ it was finished in 2001 dealing with the time and space

changes in productivity of forest sites in Europe. Changes
of climate (precipitation and temperatures), and nutrition
status (nitrogen content in the leaves) were the indica-
tors. The projects got to the conclusion that nitrogen
plays an important role today, its importance will be
lower in the future, however, in contrary the impact of
temperature and precipitation on growth will be higher.
The project had used the data of selected Level II plots of
the ICP Forests Programme.

PrognEU (BOKU Vienna, BFW Vienna)
ñ initiated in 2002, the aim of the project is to apply indi-

vidual growth model on the growth data of Level II plots.
In the first stage the input data were collected and the
parameters of the model of growth in circle basal stand
area were stated.

DEFOGROW (WSL Birmensdorf, NFRI As)
ñ the first stage of the project was initiated in 2002, it was

dealing with the relation between defoliation and growth
in individual Level II plots. The aim was to answer the
question whether the growth is lower with growing defo-
liation, and whether there is a difference in different tree
species. Data of the intensive monitoring plots for spruce,
pine, and beech were evaluated, where the two different
measurings of growth were at disposal (growth of stand
basal area used). The results show a negative correlation
of the growth and defoliation in all defoliation classes
and all tree species, the highest was the negative correla-
tion of spruce.

Projects by the Ministry of Environment
ñ Monitoring of foreign matters in the food chain, sub-

project Evaluation of selected locality using the ICP
Forests methodology

ñ VaV 340/1/01: The impact of air pollution on contami-
nation and quality of biotic components of the ecosys-
tem, sub-project G.2 Evaluation of selected localities
using the ICP Forests methodology program "Lesy"
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8  PÿEHLED PUBLIKOVAN›CH PRACÕ VYUéÕVAJÕCÕCH DATA ICP
FORESTS
SURVEY OF PUBLICATIONS USING THE ICP FORESTS DATA

Badea, O., Tanase, M., Georgeta, J.,  Anisoara, L., Peiov, A., UhlÌ¯ov·, H., Pajtik, J., Wawrzoniak, J., Shparyk, Y.:
Forest health status in the Carpathian Mountains over the period 1997 ñ 2001. / ZdravotnÌ stav karpatsk˝ch les˘ v letech
1997 ñ 2001. / Environmental pollution 130,  2004, s. 93 ñ 98.  

Fabi·nek, P. (ed.) a kolektiv: Monitoring stavu lesa v »eskÈ republice 1984 ñ 2003. / Forest Condition Monitoring in the
Czech Republic 1984 ñ 2003. / MZe »R a V⁄LHM 2004, 432 s.

Fabi·nek, P., Hejdov·, J.: Stav lesa v »R podle ICP Forests v roce 2002.  / CR Forest Conditions by ICP Forests in 2002. /
Lesnick· pr·ce, 82 (7), s. 22 ñ 23.

UhlÌ¯ov·, H., Novotn ,̋ R., Matucha, M.: Projevy poökozenÌ lesnÌch d¯evin pod vlivem abiotick˝ch stres˘ / Symptoms of fo-
rest species damage by abiotic stress. / SbornÌk p¯ÌspÏvk˘ semin·¯e ÑVliv abiotick˝ch a biotick˝ch stresor˘ na vlastnosti
rostlinì, V⁄VR a »ZU Praha, 8. 10. 2003, s. 76 ñ 89.
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