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ABSTRACT

Monitoring zdravotniho stavu lesa

Souhrn

V rocence jsou uvedeny metody hodnoceni a vysledky
ziskané pii hodnoceni stavu lesa na plochach trovné I
i drovné II.

Vysledky z urovné I zahrnuji vysledky hodnoceni
lesnich porosti v roce 2003 a vyvoj zdravotniho stavu
vyjddfeny zménami ve stupnich defoliace a to pro jehlic-
nany od roku 1986 az do soucasnosti, a pro listnice od roku
1998 az do soucasnosti. Od roku 1998 jsou oddélené hodno-
ceny jehli¢naté porosty do stafi 59 let, porosty Sedesdtileté
a starsi.

Vysledky Setfeni na plochdch drovné II shrnuji v§echny
dostupné zdkladni informace ziskané na vSech 15 zaloze-
nych plochich a ddle pravidelné hodnoceni zdravotniho
stavu dfevin a vyvoj defoliace od doby zaloZeni plochy do
soucasnosti. Specidlni hodnoceni, které se provddi jen na
vybranych plochdch, zahrnuje meteorologickd méfeni,
vyhodnoceni zmén v trovni listové vyZzivy, vyhodnoceni
depozice a hodnoceni symptomil poskozeni vegetace ozo-
nem.

Je pripojen ptehled dulezitych akcei, které se v ramci pro-
jektu ICP Forests uskutecnily. Ddle je poddn piehled pro-
jektt a praci publikovanych v roce 2003, které data projek-
tu vyuzily.

Abstract

In the yearbook the methods of assessment and evalua-
tion are presented, and the results at Level I and Level 11
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.

Klicova slova: zdravotni stav korun, piidni typy, vegetacni typy, listova vyZziva, depozice, meteorologicka méfeni, poskozen{

ozonem
Key words:

injury

crown condition, soil units, vegetation units, leaf nutrition, deposition, meteorological measurements, ozone
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1 UVOD

Program ICP Forests byl ustaven v roce 1985 na tietim
zasedani Umluvy o ddlkovém pfenosu litek znecistujicich
ovzdusi pies hranice stiti (CLRTAP) jako reakce na
neustdlé zhorSovani zdravotniho stavu lest v Evropé. Rdmec
Programu, ktery koordinuje Programové koordina¢ni cen-
trum (PCC) se sidlem ve Federdlnim vyzkumném ustavu
pro lesnictvi a jeho produkty v Hamburku, byl vymezen
smérnici EEC ¢. 3528/86 a jejimi dodatky tak, aby naplio-
val zdkladn{ cile. V soucasné dobé je zpracovdno jiz 4. vy-
déani Manudlu pro harmonizaci metod odbéru vzorkt, hod-
noceni, monitoringu a analyz, které je pribézné dopliiovano
a upfesiovdno. Dodrzovdni postupti predepsanych Ma-
nudlem je pro ucast v programu zdvazné.

Potfeba podrobnéjsiho studia vztahu pficin a nasledkd
procest, probihajicich v lesnich ekosystémech, vedla v roce
1994 k vytvoreni trovné II monitoringu. Ustaveni evrop-
ského programu ,.Intenzivni monitoring lesnich ekosys-
tému* — droven II v roce 1994 bylo podpofeno rezoluci S1
(Strasburk, 1990), rezoluci H1 (Helsinky, 1993) a pozdéji
i rezoluci L2 (Lisabon, 1998) Ministerskych konferenci
o ochrané evropskych lest.

Program byl ukoncéen v prosinci 2003, v dal§im obdobi
budou Setfeni obdobnym zptisobem pokracovat v rdmci no-
vého programu EK, Forest Focus (smérnice ES ¢. 2152/
2003).

Cile programu, které jsou schvdleny do roku 2006, je
mozné formulovat takto:

o periodicky zjisfovat prostorové a Casové zmény ve stavu
lesa ve vztahu k antropogennim (zejména imisnim)
a prirodnim stresovym faktortim v evropském i ndrod-
nim méfritku (droven I),

o prispét k lepsimu porozuméni pfi¢innych vztahti mezi
stavem lesa a antropogennimi (zejména imisnimi) a pii-
rodnimi stresovymi faktory v evropském i ndrodnim
méfitku (droven II) a studovat vyvoj dilezitych lesnich
ekosystému v Evropé,

e prohloubit poznatky o vzdjemnych interakcich mezi
riznymi slozkami lesnich ekosystému prostfednictvim
dostupnych informaci z podrobnéjsich studii vlivu imis{
i ostatnich stresovych faktord,

e v kooperaci s ICP Modelovani a mapovdni piispét k ur-
¢enf hladin kritickych zatéZi a jejich prekracovani v les-
nich ekosystémech a zlepsit spolupraci s dal§imi pro-
gramy monitorovani uvnitf ,,Umluvy“ i mimo ni,

e monitoraénimi aktivitami pfispét k dalsim aspektim
dilezitym pro lesni politiku na ndrodni, evropské a glo-
balni drovni, jako jsou uc¢inky zmény klimatu na lesy,
trvale udrzitelné hospodareni a biodiverzita v lesich,

e poskytovat politikim a vefejnosti relevantni informace.

Zdravotni stav lesa se v Ceské republice hodnoti pozem-
nim Setfenim na monitoranich plochach trovné I jiz od
pocatku, tj. od roku 1986. V soucasné dobé se pravidelné
Setfeni provadi na 146 monitoracnich plochach nadndrodni
sité (16 x 16 km) a na vybranych 100 — 150 plochidch nérod-
ni sit€ 8 x 8 km schematicky rozmisténych po celém tze-
mi CR, rovnomérné podle lesnatosti. Plochy jsou umistény

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 SI of the Strasbourg
(1990), the resolution HI 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 2000,
can be formulated as follows:

e 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 1),

e 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 11) and to study the develop-
ment of important forest ecosystems in Europe,

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

e 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,

e 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,

e 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 lesnich porostech tak, aby dobfe charakterizovaly dané
stanovistni a porostni podminky. V nadmorskych vyskach
od 150 m do 1 300 m se hodnoti vice nez 14 tisic stromu,
reprezentujicich 28 druhd lesnich dfevin v rdznych
vékovych tfidach. Na kazdé monitoracni ploSe jsou
zjistovany zakladni stanoviStni a porostni charakteristiky
(soutadnice, vyska n. m., orientace, vék, zastoupeni dfevin,
dostupnost vody aj.). V pravidelnych intervalech (1 — 5 let)
se provadi dalsi odbornd Setfeni: hodnoceni stavu koru-
ny (defoliace, barevné zmény aj.), zjiStovani socidlniho
postaveni, méfeni dendrometrickych parametrd a fytoceno-
logické snimkovani. V nepravidelnych intervalech se jako
dopliujici Setfeni provadi listové, pidni a letokruhové
analyzy.

Toto pozemni Setfeni pokryva svou ¢innosti celé nase
uzemi a poskytuje informace v souladu s jednotnou evrop-
skou metodikou, coz ma z hlediska dlouhodobého charak-
teru sledovaného problému a jeho celoevropského rozsahu
prvorady vyznam. Neméné dilezity je i vyznam téchto
informaci pfi vyhodnocovani leteckych nebo satelitnich
snimkd pro ucely stanoveni vyvoje stavu lesa.

Na drovni II se kromé kazdoro¢niho hodnoceni stavu
koruny, hodnoceni stavu ptid (1x za 10 let), listové analyzy
(kazdy druhy rok), provddi hodnoceni pfirGstu a prizemni
vegetace (1x za pét let), a na vybranych plochich se méfi
depozice a provadi se méfeni meteorologickych charakte-
ristik a ptdnich roztokti. Pomoci indikatorovych rostlin se
od roku 2001 kazdoro¢né hodnoti vliv pfizemniho ozonu.

Vsechny aktivity provadéné na drovni I a Setfeni na pat-
ndcti plochdch drovné II jsou hrazeny z financnich pro-
sttedki poskytovanych resortem zemédé€lstvi, monitoring
na dvou plochdach Q 171 — Byst a Q 361 — Medlovice byl
hrazen z projektu VaV 340/1/01, ktery navazal na projekt
MR14/95. Oba projekty byly garantovdny resortem Zivot-
niho prostiedi a v prosinci 2003 byly ukonceny.

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 — 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 11, 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 11
plots are covered by the financial means of the agriculture
branch (Ministry of Agriculture), monitoring at the two
plots, Q 171-Byst 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 KRITERIA A METODY
HODNOCENI

2.1 Méreni meteorologickych
parametri

Meteorologické paramtery jsou méfeny na 8 plochdch
intenzivnitho monitoringu, jsou vyuZzivdny automatické
méfici stanice i rucni stani¢ky, méftici koncentrace Skodlivin.

2.2  Metodika hodnoceni viditelného
poskozeni vegetace ozonem
v letech 2001 - 2002

Je postupovano podle metodiky uvedené v metodické
priruc¢ce (Submanual for the assessment of ozone injury on
Europaean forest ecosystems), pfijaté v kvétnu 2001 na
Task Force mitinku programu ICP Forests v Irsku a na za-
kladé zkuSenosti z mezindrodnich interkalibra¢nich kurza
na hodnoceni viditelného poskozeni ozonem. Vyuziva se
barevné piirucky pro vybrané listnaté dfeviny a byliny
s fotodokumentaci symptomt rGzné intenzivniho posko-
zeni ozonem jednotlivych druhti (Innes, Skelly, Schaub
2001) a dalsi fotodokumentace na webovych strankach.

Vytypovani stanovist LESS

V blizkosti kazdé monitora¢ni plochy bylo provedeno
vytypovani a vyznaceni jedné az nékolika svétlu expono-
vanych sbérnych stanovist LESS (light exposed sampling
site) pro sledovéni vlivu ozonu. Jedna se o stanovisté pokud
mozno plné vystavend slune¢nimu zifeni, tj. okraje lesa,
paseky, louky apod., pokud mozZno jizné orientovand.
Podminkou je maximalni vzdalenost od vlastni monitoracni
plochy 3 km a vyskovy rozdil maximdlné 100 m, velikost
plochy alespoil 2 x 25 m. Stanovisté byla vybirdna tak,
aby na nich byly pokud mozno zastoupeny hlavni dieviny
vyskytujici se v nejbliz§im okoli, u kterych je prfedpoklad
citlivosti na ozon. Plochy byly zakresleny na porostnich
mapdch a trvale vyznaceny v terénu. Déle byly oznaceny
vybrané hodnocené dieviny.

Vlastni hodnoceni

Vizudlni Setfeni vlivu ozonu na vegetaci bylo provede-
no na vsech patndcti plochach drovné II béhem zéi{ 2001.
Na &tyfech plochdch (Svycdrna, Ceriiava, Misecky a Lazy)
bylo provedeno opakované hodnoceni v roce 2002, pfi¢emz
na plose Misecky byla v tomto roce provedena dvé hod-
noceni — prvni v ¢asné letnim aspektu v Cervenci a druhé
v podzimnim aspektu zacdtkem fijna. Sledovany 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 - 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 Il plots, during September 2001. In four
of the plots (Svycdrna, Ceritava, Misecky and Lazy) repea-
ted assessment was done in 2002, in Misecky, in that year,
two assessments were done — 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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2 Kritéria a metody hodnoceni
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dreviny, tak i byliny. Vliv ozonu na listech se projevuje nej-
castéji ve forme teckovani nebo hnédnuti, u nékterych druht
dochdzi k ¢ervendni. Okoli Zilek zlistdva pfitom beze zmén.
Dilezitym znakem je skutecnost, Ze starsi listy jsou vice
poskozené nez mladsi. VétSinou, alespon pii slabSim stupni
poskozeni nebyva postizena spodni strana listti (na rozdil od
onemocnéni houbového plvodu). Pfi silngjsSim poskozeni
dochazi k plosnému nekrotickému ¢erndni listd. Pii vlast-
nim Setieni bylo provedeno vytypovani jedinct, resp. druht,
které vykazuji symptomy poSkozeni ozonem. Poté byla
provedena vizudlni kvantifikace poSkozeni a rozdéleni dru-
hit podle stupné poskozeni do tif skupin:

0 — zadné symptomy

1 — mdlo symptomatickych listli nebo viditelné symptomy

v rané fazi ve formé svétle zelenych teéek
2 — jasné symptomy na mnoha listech
3 — poskozeni ozonem na vsech listech ve formé teckovan{

nebo plo$ného hnédnuti a7 cerndni (mimo okoli Zilek)

Od kazdého druhu s viditelnym poSkozenim ozonem
byly sebrdny alespoil 3 listy na herbdfové polozky.
Problematické vzorky jsou ovéfovany specialisty fytopato-
logy a u nejasnych piipadt byly vzorky zasldny do regional-
niho ovéfovaciho centra pro stiedni Evropu v Birmensdorfu
ve Svycarsku (Regional Validation Centre for Central
Europe, Swiss Federal Research Institute WSL). Vizudln{
Setfen{ je doplnéno fotodokumentaci. Na zdkladé vysledkt
Setfeni byly pro kaZzdou plochu sestaveny seznamy
nesymptomatickych a symptomatickych druhti se stupném
poskozeni a byl sestaven ndrodni seznam symptomatickych
druhi.

Na zdkladé poslednich Setfeni byl sestaven predbéZny
narodni seznam symptomatickych druhti. Lze konstatovat,
Ze u jednotlivych druhi na vSech plochdch probihd vyvoj
symptomti poskozeni na listech prakticky stejnym zpul-
sobem Vv zdvislosti na mife koncentraci, rocni dobé a délce
pisobeni ozonu. Mezi rGznymi jedinci téhoz druhu byly
pfitom, podobné jako v zahrani¢nich experimentech a hod-
nocenich, pozorovdny zcela diametrdlni individudlni rozdi-
ly. V roce 2002 bylo u vétsiny druhd zaznamendno slabs{
poSkozeni s vyjimkou plochy Misecky, coZz je vSak
ovlivnéno zaloZenim nového vhodnéjsiho stanovisté 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 — at least

when damage is only slight — 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 — no symptoms

1 — few symptomatic leaves or visible symptoms of early
stage — light green spot

2 — clear symptoms in many leaves

3 — ozone injury in all the leaves — 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 Misecky — this was affected by
establishing of more suitable LESS site.
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2.3 Listové analyzy

U listovych analyz jsou hodnoceny hlavni Ziviny pro
hlavni druhy dfevin podle ndsledujici tabulky:

Tab 2.3.1

2.3 Leaf analyses

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

Kritéria pro posouzeni obsahu hlavnich zivin

Criteria used for the judgement of major nutrients

Pramen / Source: FFCC Report, 1997

Drevinal/Species | Trida/Class Obsah zivin [g.kg™"]
Nutrient content
N P K Ca Mg S

Smrk/Spruce 1 Nizky/Low <12 <1 <35 <15 <0,6 <1,1

2 Stfedni/Moderate 12-17 1-2 35-901|15-6,0|06-15|11-18

3 Vysoky/High > 17 >2 >9,0 >6,0 >1,5 >1,8
Buk/Beech 1 Nizky/Low <15 <1,0 <5,0 <4,0 <1,0 <20

2 Stfedni/Moderate 18-25 | 1,0-17 | 50-10 | 40-8,0 | 10-15 | 1,3-2,0

3 Vysoky/High > 25 >1,7 >10 >8,0 >1,5 >20
Dub/Oak 1 Nizky/Low <15 <1,0 <5,0 <3,0 <1,0 -

2 Stfedni/Moderate 15-25 | 1,0-18 | 50-10 | 3,0-8,0 | 1,0-25 -

3 Vysoky/High > 25 >1,8 >10 > 8,0 >25 -

2.4 Depozice

Meéfeni depozic se provadi standardnimi metodami na
péti plochdach II. drovné programu ICP Forests (Bfezka,
Medlovice-Buchlovice, Lazy, Misecky, Zelivka), na plo-
chich Vojitov a Vsete¢ pokracuje méfeni depozic v rdmci
jinych projektti, v prvni poloviné roku 2003 je planovana
instalace standardniho zafizeni v porostu a na volné plose
i zde. V kvétnu roku 2002 bylo zaloZeno sledovani chemis-
mu srazkové vody (bulk) na volné plose na Miseckach
zdroven s instalaci meteostanicky.

Vzorky srdzkové vody se odebiraji v desetidennim in-
tervalu (tfi odbéry za mésic), na Miseckdch z technickych
divodd ve ¢trnactidennim intervalu (dva odbéry za mésic).
Na plochich Vojifov (Ldsenice) a Kamyk (VSeteC) je
méfeni depozic provadéno nestandardni metodou a vzorky
se odebiraji také s ¢trnactidennim intervalem odbért vzorkd.
Po odbéru se vzorky zamrazi a pred vlastnimi analyzami se
slévaji na mésicni smésné vzorky. Chemické analyzy vzorkut
provadi laboratot VULHM. Stanovi se pH, alkalita, vodi-
vost pii 20 °C, SO, NOy, NH, CI, 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 — Brezka, Medlovice-Buchlovice, Lazy,
Misecky, Zelivka — using the standard methods of the pro-
gramme. In the plots of Vojitov and VSete¢ 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 Misecky.

Samples of precipitation water are taken in ten-day
intervals (three samples per month), in Misecky the samples
are taken in two-week intervals (two samples per month),
for technical reasons. In the plots Vojitov (Ldsenice), and
Kamyk (VSete¢) 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, SO/, NO;, NH, CI, F, Al, Ca, Cu, Fe, K, Mg,
Mn, Na, P, Zn and Cox.
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2.5 Stav koruny

Stav koruny se hodnoti v intervalu 5 %. Pro prezentaci
vysledkt se pouziva pét zdkladnich tiid 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 Tridy charakterizujici 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

Trida defoliace (diskolorace) Procento defoliace (diskolorace)
Defoliation (discoloration) class Defoliation (discoloration) class
0 Zadna nebo slaba / None or slight 0-10 0-10
1 Stfedni /Moderate >10-25 >10-25
2 Silna / Strong >25-60 >25-60
3 Velmi silna /Very strong >60-99 > 60
4 Mrtvy strom /Dead 100

Tab. 2.5.2 Hodnocené parametry na plochach urovné Il
Assessed parameters on plots level Il

Povinné parametry /
Mandatory parameters

mortalita, socialni postaveni, zastinéni koruny, viditelnost koruny, mira defoliace
a stupen diskolorace / mortality, social status, crown shading, crown visibility,
defoliation, discoloration

Volitelné parametry /
Optional parameters

defoliace - typ; vyskyt kvétl; vyskyt plodl; diskolorace — mira, barva, typ,
lokalizace v koruné, stari diskolorovanych jehlic; velikost list(; deformace list( —
mira, typ; poskozeni listll — mira, typ; transparentnost olisténi; odumirani vétvi —
mira, typ; morfologie koruny; vyskyt sekundarnich vyhon(; vyskyt epifytd v
koruné; poskozeni vétvi — typ, lokalizace; poSkozeni 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. Zajistovani kvality laboratornich
analyz v ramci ICP Forests

Laboratof pfi své praci pouzivd validované metody
podle vypracovanych standardnich operacnich postupl. Pro
ovéfeni spravnosti pfi validacich jsou pouzivany certifiko-
vané referencni materidly. Pro listové analyzy jsou to
bukové listy BCR 100 — Fagus sylvatica a pro jehlicové
analyzy smrkové jehlice BCR 101 — Picea abies, vydané
Community Bureau of Reference, pro pidni analyzy pis¢itd
piida CRM 7001, certifikovand Ceskym metrologickym
institutem.

Interni zabezpeceni kvality analytickych vysledkl je
monitorovano vedenim regulacnich diagramt kontrolnich
vzorkl, slepych vzorkd, kontrol stability kalibra¢nich linii a
paralelnich stanoveni (u vSech analyz jsou provadény para-
leln{ analyzy kazdého desdtého vzorku, u nékterych analyz
se provadi kazdé stanoveni paralelné). U vzorkl vod a pid-
nich roztokl se vypocitdva rozdil naméfené a vypoctené
elektrolytické konduktivity a porovndva se soucet stanovo-
vanych kationtd a aniontd.

Externi zabezpeceni kvality je realizovdno mezilabora-
tornimi testy. Laboratof se pravidelné ucastni porovndvani
zkouSek na ndrodni drovni v oblasti vod — okruZni testy
ASLAB Praha (dvakrat ro¢né zdkladni chemicky rozbor a
jednou ro¢né specidlni anorganickd analyza) a v oblasti pid
a rostlinnych materidlt — testy UKZUZ (dvakrat ro¢né). Na
mezindrodn{ urovni se laboratof ucastni vsech testii pofa-
danych v rdmci ICP Forests. V roce 2001 to byla tucast
v 5. mezilaboratornim porovndvdni pofddaném expertnim
panelem listovych analyz, v roce 2002 kruhovy test pro
vody a pudni roztoky pofddany expertnim panelem depozic
a kruhovy test pro pidy poradany expertnim panelem ptd
ICP Forests.

V budoucnu by laboratot chtéla zvysit kvalitu svych
vysledkii zavddénim novych metod doporuc¢ovanych
manudlem ICP Forests. Vkldddni neznamych kontrolnich
vzorki a terénnich slepych vzorkd by vedlo k zlepseni kva-
lity pfi manipulaci se vzorky i pred vstupem do laboratote.
Moznd ucast v kruhovych testech Wepal (Holandsko) pro
pidy a rostliny by pokryla $ir$i spektrum stanovovanych
parametrti. Planované rekonstrukce prostor laboratofi by
mély minimalizovat kontaminace vzorkd vytvofenim
pozadovaného pracovniho prostfedi. Zapocatd spoluprice
se slovenskymi kolegy pfi analyzach vzorkd kontrolnich
odbérii v piihrani¢nich oblastech by se méla stat dal$im
ndstrojem zvySeni 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 — Fagus sylvatica, and for conifers
spruce needles BCR 101 — 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 — for water — circle tests ASLAB
Prague (twice a year basic chemical analysis, once a year
a special anorganic analysis), for soils and plant materials
— 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 Ovéreni spolehlivosti analyz vzork( vody — pomér kationtt a aniontd
Verification of water sample analysis reliability — ratio of cations and anions
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Obr. 3.1.2 Ovéreni spolehlivosti analyz vzork( vody - porovnani vypoétené a namérené vodivosti (uS.cm™)
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3.2. Model systému vyrovnani a kontroly
dat pri hodnoceni defoliace

Jednotlivé plochy pro pravidelné hodnoceni jsou kazdy
rok rozdélovdny mezi pracovni skupiny ndhodnym
vybérem. Vyjimku tvofi pdtefni plochy, coz jsou typické
plochy, které stabilné reprezentuji urcitou jednotku tzem-
niho ¢lenéni (lesni oblast) a ¢4st ostatnich ploch, kterd neby-
la v poslednich dvou letech hodnocena referenénim hod-
notitelem. Referenc¢ni hodnotitel je stabilné uréeny hodnoti-
tel z ndrodniho hodnotitelského tymu, ktery pravidelné hod-
noti vSechny patefni plochy a ¢dst z ostatnich béZnych
ploch. Kazdd monitorovaci plocha zafazend do pravidel-
ného hodnoceni je hodnocena minimdlné jedenkrdt za tfi
roky referenénim hodnotitelem. Pfi ndhodném vybéru mus{
byt dodrZena zdsada, aby jedna pracovni skupina zcela
nemonopolizovala urcitou jednotku uzemniho c¢lenéni.
Na pravidelné hodnocenych monitorovacich plochach musi
byt zajiSténa také dostate¢nd veékovd variabilita, aby bylo
mozné konstruovat ¢asové fady pro zdkladni v€kové kate-
gorie. Kazdy rok je z celkového poctu hodnocenych ploch
ndhodné vybrdno celkem 5 kontrolnich ploch, které
reprezentuji hlavni druhy lesnich dievin zastoupenych na
monitorovacich plochéch. Ctyfi plochy reprezentuji dospélé
porosty a jedna plocha mladé porosty. Pfitom u mladych
porostti dochdzi pii vybéru kontrolni plochy ke stfidani za-
kladnich druhti dievin tak, aby kazdy druh byl hodnocen
jednou za 4 roky. Hodnoceni kontrolnich ploch provadi
vSechny pracovni skupiny nezdvisle na sobé tak, aby bylo
mozné jejich hodnoceni vzdjemné porovnat. To predpo-
klada, Ze tyto plochy bude vybirat a pridélovat hodnoticim
skupindm nezavisld instance odlisnd od hodnotitelti. Systém
kontrolnich ploch a pétefnich ploch ma zajistit dvé drovné
vyrovndni (kalibrace) dat defoliace. Pdtefnich plochy
zajistuji predevsim prostorové vyrovnani dat pro danou
jednotku dzemniho ¢lenéni a s menSim vyznamem se podili
ina ¢asovém vyrovndni. Priorita vyznamu kontroln{ plochy
spoc¢ivd naopak v casovém vyrovndni dat defolice.
Kontrolni plochy timto zplsobem ziskdvaji i funkci
skute¢né kalibrace mezi jednotlivymi pracovnimi skupina-
mi. Oba dva systémy jsou ve vysledném statistickém mo-
delu pro vyrovndni dat vzdjemné 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 - UROVEN I
systematicka sit

V soucasné dobé se pravidelné Setfeni I. drovné ICP
Forests v Ceské republice provadi na monitorovacich
plochéch zdkladni sité 16 x 16 km a vybranych plochich ze
sit¢ 8 x 8 km v celkovém poctu 306 ploch, které jsou
rozmistény rovnomérné podle lesnatosti po celém uzemi
Ceské republiky. Plochy jsou umistény v lesnich porostech
tak, aby dobfe charakterizovaly dané stanoviStni a porostni
podminky. V nadmoiskych vyskiach od 150 m do 1 300 m
se hodnoti kazdym rokem vice nez 14 tisic stromd, repre-
zentujicich 28 druhl lesnich dfevin v riznych vékovych
tiiddach. Na kazdé monitorovaci plose jsou zjisfovany za-
kladni stanoviStni a porostni charakteristiky. V pravidel-
nych intervalech (1 — 5 let) se provddi tato odborn4 Setfeni:
hodnoceni stavu koruny (defoliace, barevné zmény aj.),
zjistovani socidlniho postaveni, méfeni dendrometrickych
parametri a fytocenologické snimkovdni. V nepravidelnych
intervalech se jako dopliujici Setfeni provadi listové, pidni
a letokruhové analyzy.

Zdravotni stav stroml je charakterizovan predev$im
stupném defoliace, kterd je definovédna jako relativni ztrdta
asimila¢niho apardtu v koruné stromu v porovndni se zdra-
vym stromem, rostoucim ve stejnych porostnich a sta-
novistnich podminkdch. Je to ztrita, kterd je zpiisobena
pfedeviim vlivem nepfiznivych zmén prostiedi lesnich
ekosystémti jako duasledku dlouhodobého a nadmérného
znecisténi ovzdusi riznymi $kodlivinami (SO,, NO,, F, Cl,
0;, tézké kovy, prachové castice aj.).

Dynamika vyvoje defoliace u hospodarsky nejvyznam-
néjsich jehlicnatych druhd (porosty 60leté a starSi) je
vyrazné odli$nd v pribéhu konce osmdesatych let, kdy doslo
k prudkému zhor$ovani zdravotniho stavu, a v ndsledujicim
obdobi devadesitych let s vyraznym poklesem této
dynamiky. Ve sledovaném obdobi 1986 — 2003 dosdhla
prumérnd hodnota defoliace smrku a borovice vyrazného
kulmina¢niho bodu v roce 1992. Nasledovala stagnace,
v roce 1996 primérnd defoliace téchto dievin opét stoupla
a dosdhla maximdlni hodnoty (smrk 33,9 %, borovice
38,3 %). V dalsich letech ndsledoval pokles a od roku 1998
prumérnd defoliace stagnuje kolem hodnoty 30 %. V jed-
notlivych regionech Ceské republiky jsou v dlouhodobém
vyvoji defoliace jehlicnanG patrné urité rozdilnosti.
Nejvétsi rozkolisanost ve vyvoji defoliace, pravdépodobné
ovlivnéné predevsim nerovnomérnosti v pribéhu klimatic-
kych podminek, byla sledovdna v kraji Jihomoravském,
jehli¢nand v roce 2003 (zastoupeni tiidy 2 — 4: defoliace
veétsi jak 25 %) se vyskytla v kraji Olomouckém (57,5 %)
a Libereckém (63,9 %). Naopak nejvyssi defoliace v roce
2003 se vyskytla v kraji Krdlovéhradeckém (76,8 %)
a Pardubickém (75,3 %).

U listnd¢d (porosty 60leté a starsi) je dlouhodoby vy-
voj defoliace trochu odli$ny. Ve sledovaném obdobi 1991 —
2003 dosadhla defoliace listnd¢t nejvyssi urovné v roce 1993
(primérnd defoliace dubu 43,0 % a buku 22,5 %), v dalSich
letech klesala aZ na nejnizsi droven v roce 1998 (primérnd
defoliace dubu 27,8 % a buku 14,6 %), ndsledoval vzestup

4.ICP FORESTS - 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 (I — 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 (SO,, NO,, F, Cl, O;, 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 — 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, Zlin and Pardubice regions. In 2003,
relatively lowest was the defoliation of conifers (class 2 —
4: defoliation over 25 %) in the Olomouc region (57.5 %)
and Liberec (63.9 %). In contrary, in 2003, the highest
defoliation was in Hradec Kralové (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 — 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 jednotlivymi
druhy jsou vyrazné rozdily. Dub md z pohledu
dlouhodobého vyvoje vétsi rozkolisanost a vyS$i uroven
defoliace nez buk a zatimco defoliace dubu v poslednich
letech stagnuje, u buku je zfetelnd mirnd rozkolisanost.
la v kraji Moravskoslezském, kde zastoupeni tfidy defolia-
ce 2 —4 kleslo na 13,8 %. Naopak nejvyssi defoliace v roce
2003 se vyskytla v kraji Krdlovéhradeckém, kde procento
zastoupeni tfidy defoliace 2 — 4 dosdhlo hodnoty 66,7 % a
ddle pak v kraji Jihomoravském se zastoupenim tfidy 2 — 4
na drovni 45,2 %.

Mladsi porosty (do 59 let) dosahuji v§eobecné nizSich
hodnot defoliace, pfitom tento rozdil ve srovndni se starSi-
mi porosty je nejvyraznéjsi prave u jehlicnand.

U hlavni dfeviny smrku obou vékovych kategorii
(porosty do 59 let a porosty 60leté a star$i) nedoslo v po-
rovndni s minulym rokem k Zadnym vyraznym zméndm.
U borovice doslo k nepatrnému zvySeni defoliace u mlad-
Sich i starSich porosti. K nejvyrazné€jsim zménam doslo
u modifnu v porostech 60letych a starSich, kde doSlo
k vyraznému poklesu zastoupeni stromu v tfidé defoliace 1
2 67,8 % na 51,7 % a soucasné ke zvySeni zastoupeni v tii-
dé 2 z 28,9 % na 46,3 %. Ke stejné vyraznému zvyseni
defoliace doslo také u jedle v obou vékovych kategoriich,
kde doslo k presunu ¢dsti procentického zastoupeni stro-
mu z tfidy defoliace 0 do tfidy 1 (55 % u mladsich porosti)
az tiidy defoliace 1 do tfidy 2 (10,7 % u starSich porosti).
K relativné nejvyraznéjSimu zvySeni defoliace u starSich
jehlicnatych porostti doslo v lesnich oblastech v jiznich
a vychodnich Cechich. U viech listnatych druhii dolo
k rovnomérnému a méné vyraznému presunu ¢dsti procen-
tického zastoupeni stromu z nizsich tfid defoliace do vys-
Sich tfid. Celkové mirné zvySeni defoliace mohlo byt ovliv-
néno teplym pribéhem vegetacniho obdobi s nedostatkem
srazek.

Béhem letniho obdobi Cerven - srpen byly lesni porosty
v nékterych lesnich oblastech, pfedev§im v zdpadnich
Cechdch a na severni Moravé, mechanicky poniceny
bofivym vétrem charakteru downburstu, vyjime¢né i torna-
da. V priibéhu vegetacniho obdobi byly v nékterych lesnich
oblastech (pfedevsim na severni Moravé) zaznamendny pii-
pady vyznamnéjSitho vyskytu podkorniho hmyzu na smr-
kovych porostech.

Pokracujici snizovani emisi hlavnich znecistujicich
latek (tuhé latky, SO,, CO, VOC) bylo v roce 2003 ve
srovnani s minulymi roky jiz méné vyrazné. U emise oxidd
dusiku (NO,) doslo v poslednich letech k mirnému vze-
stupu. Na 67 % uzemi, vymezeném pro ochranu vegetace
(zék. 86/2002 Sb.), doslo v roce 2002 k piekroceni limitd
pro index AOT40 ozonu. Jednalo se piedevS§im o uzemi
s vys§i nadmotskou vyskou.

broad-leaved in Moravia-Silesia where the representation
of defoliation classes 2 — 4 has decreased to 13.8 %. In con-
trary, the highest was the defoliation in Hradec Krdlové
region, where representation of class 2 — 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, SO, CO, VOC), compared to previous pe-
riod, was less significant in 2003. Nitrogen emission (NO,)
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.

| [9AS7 — S)salo4 dOI v
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Obr. 4.1 Defoliace zakladnich druht drevin v roce 2003
Defoliation of the main tree species in 2003
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Obr. 4.3 Monitorovaci plochy l. irovné na mapé lesnatosti podle satelitniho snimku
Level I monitoring plots in the map of forestation, by satellite snap

Obr. 4.4 Smrkovy porost
Spruce stand
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5.I1CP FORESTS - UROVENII

5.1 Intenzivni monitoring lesnich ekosys-
tému ICP Forests

Prvni roky feSeni programu ICP Forests ukdzaly, Ze
pouhé hodnoceni zdravotniho stavu dievin na zdkladé defo-
liace nemtize vést k pozndni procest vedoucich k posko-
zovani lesnich ekosystému. Proto byl v roce 1994 do fesen{
zaClenén celoevropsky program intenzivniho a trvalého
monitoringu lesnich ekosystému (PanEuropean Programme
for Intensive Monitoring of Forest Ecosystems), ktery je
obecné nazyvdn II. drovni programu ICP Forests.

Hlavnim cilem intenzivniho monitoringu je poskytnout
Siroky pohled na vliv zneci$téni ovzdus$i a dalSich
stresovych faktord na lesni ekosystémy v rdmci Evropy.
Program je strukturovan tak, aby postihnul hlavni procesy
v lesnich ekosystémech, které jsou relevantni pro vyvoj
zdravotniho stavu dfevin.

5. ICP FORESTS - LEVEL 11

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.

Obr. 5.1.1 Parametry lesnich ekosystémii sledované v ramci programu intenzivniho monitoringu
Parameters of the forest ecosystems assessed within the intensive monitoring programme
Pramen / Source FIMCI 2002

I —
Stanovistni ,Historie stanovi§t&“ Znedisténi Choroby / o
a stresové hospodaiské OVZd}J§I ) skiidei Meteorolpglcke -
faktory charakteristiky atmosféricka dFevin podminky
depozice
[ | T ]
»Biologické“ )
podminky Bolometsa./ Stav koruny PFizemni vegetace,
ekosystému rdst drevin (+ fenologie) (diverzita druh())
A " h ,-T.
1 = S
»Chemické* i iexs
viastnosti Listova Krlt_|cke zattfze / Chemismus
’ nalyza chemismus pudniho péidy
ekosystému a roztoku
Hydrologickeé Dostupnost vody /
faktory toky vody

Vytvifené databdze a modely slouzi k vyhodnocovani
strategif kontroly znec¢istovani ovzdusi, které jsou pouzivany
v ramci Umluvy o dalkovém pienosu litek znedistujicich
ovzdu$i pres hranice stati (CLRTAP) OSN/EHK a EK.
Z hlediska znecisténi ovzdusi jsou hodnoceny:

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:



Odezvy lesnich ekosystémt na zmény ve znecisfovani
ovzdusi odvozovanim trendl v plisobeni stresovych fak-
tord a stavu ekosystému
Chovéni atmosférickych $kodlivin v ekosystému z hle-
diska jejich akumulace, uvoltiovani a vymyvani
Kritické zdtéze a kritické hladiny atmosférickych
Skodlivin (SO,, NO,, NH;, tézkych kovli) z hlediska
ekosystémovych efektti pfi soucasné drovni zatéze
Vliv predpokldadanych scénaiti vyvoje znecisténi ovzdusi
na stav a chemickou rovnovahu ekosystémti
V poslednich letech se program intenzivniho moni-
toringu zamétuje také na problémy zmén diverzity a global-
ni zmény klimatu a prispivd k definovdni a monitoringu
kritérii a indikdtorti trvale udrzitelného lesniho hospodai-
stvi. Z tohoto pohledu jsou sledovany dalsi cile:
Hodnoceni zadrzovani uhliku v evropskych lesich jako
prostiedek pro zpfesnéni globdlni bilance uhliku a
uréeni vliva globdlnich zmén klimatu, vyvolanych
zvySenim koncentraci sklenikovych plynti, na lesni
ekosystémy
Dalsi vyvoj a monitoring indikdtord spojenych s plné-
nim riznych funkci lesnich ekosystémti a hodnocen{
trvalé udrzitelnosti zdravotniho stavu ekosystémd,
produkce lesa, druhového slozeni pfizemni vegetace
a ochrannych funkef lest
Intenzivni monitoring lesnich ekosystémi se opird o sit
ploch odvozenych z drovné I, na kterych je podrobné sle-
dovdna fada faktorti charakterizujicich stav ekosystému a
prirodnich podminek. Zdkladnimi parametry jsou podrobna
sledovdni stavu koruny stromt, pfirtstu, chemického
slozeni asimila¢nich organi a pidy. K tomu pfistupuji dals{
sledovani, kterd jsou pro jednotlivé staty zdvaznd pouze na
urcitém poctu ploch. Povinné a doporucené parametry hod-
noceni ve srovnani s I. drovni jsou uvedeny v ndsledujici
tabulce.

Tab. 5.1.1
gramu ICP Forests)

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 — accumulation, release, and leaching
Critical load and critical levels of atmospheric pollu-
tants (SO,, NO,, NH;, 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.

Povinné a doporucéené parametry intenzivniho monitoringu lesnich ekosystémiui (ll. troven pro-

Obligatory and voluntary parameters of intensive monitoring of the forest ecosystem, ICP

Forests
I. aroven ICP Forests Il. aroven ICP Forests
level | level Il

Hodnoceni stavu korun / kazdoro¢né / kazdoro¢né / vSechny plochy /
Crown condlition every year every year all plots
Chemické analyzy listovych organ( / 1995 jednou za 2 roky / v8echny plochy /
Leaf analyses once in 2 years all plots
Chemické analyzy humusu a mineralni pady / 1995 jednou za 10 let / vSechny plochy /
Soil analyses once in 10 years all plots
Hodnoceni pfirdstu / - jednou za 5 let / vS§echny plochy /
Growth once in 5 years all plots
Sledovani depozic / - pribézné / vybrané plochy /
Deposition continuously selected plots
Sledovani chemismu pldniho roztoku / - pribézné / vybrané plochy /
Soil solution continuously selected plots
Meteorologicka méreni / - pribézné / vybrané plochy /
Meteo continuously selected plots
Hodnoceni pfizemni vegetace / - jednou za 5 let/ vybrané plochy /
Ground vegetation once in 5 years selected plots
Hodnoceni kvality ovzdusi / - prabézné / vybrané plochy /
Air quality continuously selected plots
Fenologicka pozorovani (doporuc¢eny parametr) / - pribézné / vybrané plochy /
Ambient phenology continuously selected plots
Dalkovy priizkum (doporu¢eny parametr) / - jednorazové / vybrané plochy /
Remote sensing single selected plots




Monitoring zdravotniho stavu lesa

V roce 2003 probihalo hodnoceni na 866 plochich
intenzivniho monitoringu, z toho bylo 510 ploch ve stitech
EU a 356 v dalsich evropskych zemich.

V Ceské republice byla na plochich intenzivniho moni-
toringu provadéna nasledujici Setfenti:

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:

Obr.5.1.2 Pfehled Setfenych parametrd na plochach intenzivniho monitoringu
Parameters assessed at the intensive monitoring plots

Meteorologicka méreni

Vyvoj meteorologickych parametrd v pribéhu roku byl
sledovdn na 8 plochdch tdrovné II — Misecky, Zelivka,
Bfezka, Vsete¢, Lasenice, Luisino idoli, Medlovice a Lazy.
Vysledky jsou zpracovany v grafech a tabulkdch.

Hodnoceni viditelného poskozeni ozonem

Vizudln{ Setfeni vlivu ozonu na vegetaci bylo provede-
no na vsech ¢trndcti plochach drovné II béhem zafi 2001.
Na ¢&tyfech plochach (Svycdrna, Ceriiava, Misecky a Lazy)
bylo provedeno opakované hodnoceni v roce 2002, pfi¢emz
na plose Misecky byla v tomto roce provedena dvé hodno-
ceni — prvni v ¢asné letnim aspektu v Cervenci a druhé
v podzimnim aspektu zacatkem fijna. V zdaii 2003 bylo
provedeno dalii hodnoceni na Sesti plochdch (Svycdrna,
Camiava, Misecky, Lazy, Zelivka a Byst). Sledovany byly
jak dfeviny, tak i byliny. V1iv ozonu na listech se projevuje
nejcastéji ve formé teckovani nebo hnédnuti, u nékterych
druhil dochézi k Cervendni. Okoli Zilek zlistava pfitom beze
zmén. Dilezitym znakem je skutecnost, Ze starsi listy jsou
vice poskozené nez mladsi. Vétsinou, alespon pii slabsim

[ povinné parametry / obligatory
depozice / deposition

B plidni roztok / soil solution

B znegisténi ovzdusi / air pollution
B meteorologie / meteo

Meteorological measuring

Development of meteorological parameters during the
year has been studied at 8 level II plots — Misecky, Zelivka,
Brezka, Vsetec, Ldsenice, Luisino udoli, 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 Il plots, during September 2001. In four
of the plots (Svycdrna, Ceritava, Misecky and Lazy) repea-
ted assessment was done in 2002, in Misecky, in that year,
two assessments were done — 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 — at least
when damage is only slight — is not affected (in contrary to
damage caused by fungi). More heavy damage develops as
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stupni poskozeni nebyva postiZena spodni strana listd (na
rozdil od onemocnéni houbového plivodu). Pii silngjsim
poskozeni dochdzi k plosnému nekrotickému ¢ernan{ listd.
Pfi vlastnim Setfeni bylo provedeno vytypovani jedinct
resp. druht, které vykazuji symptomy poskozeni ozonem.
Poté byla provedena vizudlni kvantifikace poSkozeni a roz-
déleni druhti podle stupné poskozeni.

Listové analyzy

V roce 2003 byly provedeny analyzy listovych organi
na vSech plochdch turovné II. Byly stanoveny obsahy
hlavnich Zivin a vyhodnocena zdsoba Zivin.

Depozice

Depozice se sleduji na osmi plochéch II. tirovné progra-
mu ICP Forests — Brezka, Medlovice, Lazy, Luisino udoli,
Misecky, Vojitov, Viete¢, Zelivka. Na plose Vojifov bylo
méfeni standardni metodikou zahdjeno v cervenci 2003
v porostu smrku a na volné ploSe, na VSetci v zdff roku
2003 v porostu buku a na volné ploSe. Méfeni navdzalo na
pfedchozi sledovdni provddéné od roku 1991 v ramci jinych
projektti. Na plose Luisino udoli bylo sledovdni depozi-
ce zahdjeno na nové zaloZzené ploSe v zdfi 2003
v dospélém porostu smrku. Na vSech plochdch jsou postup-
né dopliiovany odbéry pidni vody gravitacnimi lyzimetry ve
dvou hloubkdch — pod humusovym horizontem a v hloub-
ce 30 cm.

Vzorky se standardné odebiraji tfikrdt mésicné zhruba
v desetidennim intervalu, pouze na ploSe Misecky je z tech-
nickych diivodi interval ¢trndctidenni. Odebrané vzorky se
uchovdvaji v mraznic¢ce a k chemickym analyzam se do la-
boratofe preddvaji mési¢ni smeésné vzorky. Analyzy provadi
analytickd laboratof VULHM a ve vzorcich se stanovi pH,
vodivost, KNK, anionty NO;, SO/, CI, F, kationty
a kovy NH,*, Al, Ca, Cu, Fe, K, Mg, Mn, Na, P, Zn.
K ovéfeni spolehlivosti analyz a ziskanych vysledkt
(QA/QCQC) slouzi srovndni vypoctené a namétfené vodivosti
a bilance iontl (pomér kationtti a anionttl).

Rok 2003 byl srazkové podprimérny, proto se misty
vyskytly zvySené koncentrace nékterych latek ve srazkové
vodé pfi nizkych srdZkovych thrnech, kdy je vyssi podil
suché depozice. Celkova depozice se vSak i naddle mirné
snizuje (H+, SO,”) nebo setrvavd v rozmezi obvyklych
hodnot s mirnym meziroénim kolisinim. Na nékterych
plochédch byl zaznamendn mirny nartst depozice nékterych
prvkd praveé v souvislosti se zvySenymi koncentracemi téch-
to prvkl ve srazkové vodeé. Celkova depozice prvkia je pro
jednotlivé plochy uvedena v tabulkdach a pro siru a dusik
také 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 Il 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 Il plots) — Brezka,
Medlovice, Lazy, Luisino udoli, Misecky, Vojirov, VSetec,
Zelivka. In the plot of Vojifov measuring was started by
standard method, in the spruce stand and open area (bulk),
in 2003. In the plot of Vsetec 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 idoli 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 — under the humus
layer, and in 30 cm depth.

Samples are taken in about ten-day interval, only in
Misecky 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 NOj,
SO/, CL, F, cations, and metals NH*, 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+, SO,), 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.
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Obr. 5.1.3 Sledovani depozic
Deposition measurement

Obr.5.1.4 Opadoméry
Litter fall collectors

Stav koruny

Stav koruny byl hodnocen v roce 2003 na vSech 15 plo-
chdch drovné II. Vyhodnoceni hlavnich parametrd je shrnu-
to v grafech pro jednotlivé plochy, vyvoj parametrd je
komentovdn.
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Crown condition

In 2003 crown conditions were assessed at all 15 level
11 plots. Evaluation of the main parameters is shown in the
graphs, development of the parameters assessed is com-
mented in detail for individual plots.



5.2.1

B 151 — MisecCky
International code: 2015
Lesni oblast : 22. Krkonose

Prirodni rezervace ,,Bazinky*‘

Krkonossky narodni park

Zakladni charakteristiky plochy / Plot characteristics

Rozmér plochy v m / Plot area

Datum zalozeni plochy / Plot established
Expozice / Orientation

Pocet stromt / Number of trees
Nadmofska vyska / Altitude

Porost / Forest stand

Rok zalozeni hlavniho porostu /
Dominant storey established

Puvod porostu / History of forest stand
Hlavni dfevina plochy / The main species
Doplrikova drevina / Other species
Zmlazovani /Regeneration

Pudni typ I FAO Soil unit

Humusovy typ / Humus type

Geologické podlozi / Parent material
Lesni typ / Forest type

Celkova pokryvnost pfizemni vegetace /
Total cover of ground vegetation

Fytocenologicka charakteristika /
Phytocenological characteristics

50 x 50 m

18.7.1997

VIE

56 (platnost k 08. 2002)
940 m

311A17 (LHP 1991)
1787

pfirozené zmlazeni / natural regeneration
buk / Fagus sylvatica

smrk ztepily / Picea abies

velmi dobré / very good

Podzol modalni / Haplic Podzols

mé&lovy mor / mor

biotiticky svor / biotitic slate

6F1- svahova smrkova bucina kapradinova

s pfechodem k typum 6S2 (svézi fada), 6K3 (kysela
fada) a 6A2 (klenova smrkova bucina) / slope spruce-

beech forest with ferns
60 %

Horska acidofilni smrkovéa bucina asociace
Calamagrostio villosae-Fagetum s pfimiSenou jedli a
klenem. Zachovany zbytek pfirozeného
nestejnovékého lesa. Dobré zasobeni vodou a
Zivinami. Velmi dobra pfirozena obnova vSech dfevin,
zvlasté buku, ktery pfevlada v silné vyvinutém kefovém
patfe. Pomérné bohaté bylinné patro s typickymi druhy
horskych bucin a smréin. Dominanta Vaccinium
myrtillus, vyskyt chranénych 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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Meteorologicka méreni

Stanice méfi od kvétna 2002.

Meteorological measuring

Station is measuring since May 2002.

Tab. 5.2.1.1 Primérné mésiéni charakteristiky
Mean monthly values
| Il 111 v \'J Vi Vil Vil IX X XI Xll| prim| IV-X

T -53 -59 00 26 104 14,4 13,8 152 9,6 08 2,1 -31 4,5 11,0
Tmax | -1,7 05 4,2 72 158 199 183 212 150 4,1 56 09| 93 16,3
Tmin | -85 -96 -40 -15 59 9.2 9,7 103 54 -21 -0,2 -59( 0,7 6,5
T+ 43 10,9 10,6 196 251 26,0 286 29,1 24,0 144 13,2 8,3
T- -170-168-112 -97 03 57 6,8 56 1,2 -96 -55-153 Suma IV - IX
P 56,0 92,0 69,6 1656 64,8 82,8 530,8

T prumérnd mésicni teplota vzduchu / mean monthly air temperature

Tmax mési¢ni primér maximalnich dennich teplot vzduchu / monthly mean of maximum daily air temperatures

Tmin mési¢ni primér minimalnich teplot vzduchu / monthly mean of minimum daily air temperatures

T+ nejvyS$si namérend teplota vzduchu v mésici / the highest temperature in given month

T- nejniz$i namétend teplota vzduchu v mésici / the lowest temperature in given month

P mésicni dhrn srazek / total monthly precipitation

Obr. 5.2.1.1 Vyvoj teplot v roce 2003

Development of temperatures in 2003
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Hodnoceni viditelného poSkozeni ozonem

Vliv ozonu na vegetaci se zfetelné projevil zejména na
celé fadé bylin, vétS§inou vSak jen stupném poSkozeni 1.
Vyraznéjsi poSkozeni bylo zaznamendno u Alchemilla sp.,
Heracleum sphondylium, Chaerophyllum aromaticum,
Pimpinella major, Vaccinium myrtillus. U nékterych druht
bylo v tfleté fad€ pozorovano poSkozeni poprvé. Z drevin
bylo mirné poskozeni zaznamendno u buku (hnédnuti listi)

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
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Tab. 5.2.1.2

Misecky

Stupen poskozeni

9. 9. 2003

Symptomatické druhy:

Acer pseudoplatanus

Aegopodium podagraria

Alchemilla sp.

Artemisia vulgaris

Cirsium arvense

Cirsium heterophyllum

Cirsium oleraceum

Cirsium palustre

Cirsium rivulare

Epilobium angustifolium

Fagus sylvatica

Fraxinus excelsior

Galeopsis bifida

Gentiana asclepiadea

Geranium sylvaticum

Heracleum sphondylium

Hypericum maculatum

Chaerophyllum hirsutum

Charerophyllum aromaticum

Luzula sylvatica

Lysimachia nemorum

Petasites albus

Picea abies

o|o
|
—_—

Pimpinella major

Plantago major

Polygonum bistorta

Prenanthes purpurea

Prunella vulgaris

Ranunculus repens

Rubus idaeus

Rumex acetosa

Rumex obtusifolius

AlalalalalalalaN] |

Salix aurita

o
|
—

Salix capraea

o
|
—

Salix cinerea

0-1

Sambucus racemosa

Scrophularia nodosa

Senecio hercynicus

Sorbus aucuparia

Taraxacum officinale

Urtica dioica

Vaccinium myrtillus

Veronica officinalis

Nesymptomatické druhy:

Alnus incana

Betula pendula

Galeobdolon luteum

Homogyne alpina

Oxalis acetosella

Prunus cerasus

Rumex alpinus

Obr. 5.2.1.2 Bronzovani a zloutnuti listu kontry-
hele Alchemilla sp. vlivem pfizem-
niho ozonu
Browning and yellowing of the
leaves due to ozone impact

Obr. 5.2.1.3 Bronzovani listi javoru klenu Acer
pseudoplatanus vlivem pFizemniho
ozonu
Browning and yellowing of the lea-
ves due to ozone impact
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a jefdbu (Sorbus aucuparia), v nepatrné mite i u vrb (Salix
aurita, S. cinerea a S. capraea) a u smrku (chlorotické
skvrnky s neostrym okrajem). Barevné zmény (hnédnuti
a Cervendni) nékterych dalsich druhi byly patrné zpisobeny
pocinajicim podzimnim fyziologickym hnédnutim.

Listové analyzy

V roce 2003 byl na monitoracni ploSe Misecky,
umisténé v KrkonoSich, proveden jiz ctvrty odbér asimi-
la¢nich organt pro stanoveni stavu vyzivy. V bukovych lis-
tech byl v roce 2003 zjiStén dostateCny obsah dusiku,
prumérny obsah byl 22 349 mg.kg'. Oproti odbéru v roce
2001 doslo k mirnému navySeni obsahu dusiku v listech,
pfesto Ize fici, Ze béhem celého sledovaného obdobi 1997 —
2003 se projevuje jeho mirné klesajici trend.

Primémy obsah fosforu v roce 2003 také mirné poklesl
na 1 156 mgkg', jde o pokles o vice nez 200 mg.kg"
ve srovnani s predchdzejicimi odbéry. Obsah fosforu lezi
v dolnf oblasti optimdlniho rozsahu vyzivy.

Primémy obsah drasliku v listech md mirné stoupajici
trend b&hem celého sledovaného obdobi. V roce 2003 obsah
drasliku dosdhl hodnoty 8 948 mg.kg' a ta lezi v horni
oblasti optima vyZivy.

V roce 2003 byl primérny obsah vdpniku v bukovych
listech 6 259 mg.kg'. Ve srovndni s minulym odbérem do-
Slo k mirnému poklesu, o 658 mg.kg™"). Je moZné konstato-
vat, Ze stanovany obsah vdpniku leZ{ uprostfed optimdlniho
rozmezi stavu vyZzivy timto prvkem.

Zajimavé vykyvy byly zjistény u primérnych obsahl
hot¢iku. V roce 1997 a 2001 byly obsahy hot¢iku v listech
tésné nad hranici nedostatku (1 000 mg.kg"), v odbérovych
letech 1999 a 2003 pak lezely oblasti vyrazné 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 Misecky, 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'. Compared to 2001, slight in-
crease of nitrogen content in leaves was observed, howe-
ver, during the whole period of investigation, 1997 — 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”, it is a decrease in more
than 200 mg.kg”, 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”,
it means upper level of nutrition optimum.

In 2003 the average calcium content in the beech leaves
was 6,259 mg.kg'. Compared to previous sample taking,
slight decrease can be observed (in 658 mg.kg™). 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’),

Obr.5.2.1.4  Primérné obsahy Zivin v bukovych listech na plo$e Miseéky
Average nutrient content in the beech leaves in the plot Mise¢ky
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V roce 2003 byl stanoven velmi nizky primémy obsah
hot¢iku 571 mgkg'. Na plose pfetrvavd problém s ne-
dostatkem hot¢iku.

Primémy obsabh siry zjistény v roce 2003 (1 589 mg.kg")
je srovnatelny s poslednimi dvéma odbéry a vyrazné nizZsi
nez v roce 1997 (1 869 mg.kg™"). Z hlediska vlivu imis{ siry
mizeme plochu hodnotit jako slabé zatizenou.

Nedostate¢né obsahy hoiciku v listech se odrdzi v na-
ruseni rovnovahy vyzivy stromd, zvlasté ve vztahu k dusiku.
Poméry obsahti dusiku a ostatnich Zivin jsou uvedeny v ta-
bulce.

Tab. 5.2.1.3

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'. Problem with magnesium insuf-
ficiency is ongoing within the plot.

Average content of sulphur, as found in 2003
(1,589 mg.kg') can be compared to previous two sample
takings, and it is significantly lower than in 1997
(1,869 mg.kg'). 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.

Pomeéry zivin v bukovych listech na plose Misecky

Nutrient ratios in the beech leaves in the plot MiseCky

Mise¢ky Optimum 1995 1997 1999 2001 2003
N/Mg (8-30) 20,35 3539 1886 39,05
N/Ca (2-7) 4,38 4,70 3,12 3,56
N /K (1-3) 3,71 3,22 2,47 2,49
N/P 6-12) 16,90 17,48 1522 19,29

Z tabulky je ziejmé, Ze v roce 1999 a v roce 2003 doslo
k vyraznému naruSeni vztahu mezi obsahy dusiku a hof¢iku
v listech buku. Poméry mezi obsahy dusiku a vdpniku jsou
bezproblémové. Do normdlu se vrdtil pomér mezi obsahy
dusiku a drasliku.

Vyrazné problémy s vyvaZenosti vyZivy bukového po-
rostu se dlouhodobé projevuji v poméru obsahti dusiku
a fosforu, kdy dochazi vzhledem k poklesu obsahu fosforu
k pfekracovani optimdlniho rozmezi poméru N/P.

Depozice

Zde se hodnoty pH pohybuji mezi 5,46 a 6,90 v poros-
tu a mezi 4,84 a 6,77 na volné plose, primérnd hodnota se
v roce 2003 zvySila v porostu z 5,46 na 6,15, na volné ploSe
z 4,93 na 5,16. Koncentrace siranli se v porostu pohybu-
ji od 0,53 do 3,71 mgkg', na volné plose od 1,09
do 3,51 mg.l', koncentrace dusi¢nanii se v porostu po-
hybuji od 0,21 do 6,47 mg.l', na volné plose od 1,06
do 3,61 mg.l", koncentrace amonnych ionti jsou v po-
rostu mezi 0,09 a 1,92 mg.l"' a na volné ploSe mezi 0,31 a
2,11 mg.I". Celkova depozice siry se ve srovndni s rokem
2002 v porostu snizila z 8,10 na 7,78 kg.ha'.rok”,
na volné ploSe se mirné zvySila z 6,53 na 8,50 kg.ha'.rok".
Celkova depozice dusiku v porostu mirné vzrostla z 11,04
na 12,44 kg.ha'rok', vyraznéjsi ndrdst byl zaznamenan
na volné ploSe — z 8,36 kg.ha'rok' v roce 2002
na 14,29 kg.ha'.rok™ v roce 2003.

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 . ', in open
area from 1.09 to 3.51 mg.l’, concentration of nitrogen
compounds in the stand is 0.21 to 6.47 mg.l", in open area
from 1.06 to 3.61 mg.l", concentration of amonne ions in
the stand is 0.09 and 1.92 mg.l" and in open area between
0.31 and 2.11 mg.l". Total sulphur deposition in the stand
decreased from 8.10 to 7.78 kg.ha'.year', compared to
2002, in open area it has increased slightly, from 6.53 to
8.50 kg.ha'.year'. Total nitrogen deposition in the stand
has increased slightly, from 11.04 to 12.44 kg.ha'.year’,
more significant increase was recorded in open area — from
8.36 kg.ha'.year' in 2002 to 14.29 kg.ha'.year” in 2003.

ISL 9 — 1l Usroan °G
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Equipment for throughfall deposition

Tab. 5.2.1.4 Depozice vybranych prvki v roce 2003 (kg.ha'.rok)
Deposition of selected elements in 2003 (kg.ha'.year?’)
Plocha / Plot pH H* NH,” | NO, N sO* | S F- | CI-
B151| Porost/throughfall | 2003 | 6,15 | 0,0076 | 8,75 | 25,00| 12,44 | 23,32 | 7,78| 0,37| 8,13
B151| Volna 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 ostatnich prvki v roce 2003 (kg.ha'.rok)
Deposition of other elements in 2003 (kg.ha'.year’)
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 Volna 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 Zarizeni pro sbér podkorunovych srazek

Hodnoceni stavu korun

Na této plose byl zaznamendn nejvetsi ndrast primeérné
hodnoty defoliace ze v§ech monitorovanych ploch II. drov-
né. Hodnota ¢inila 29,0 %, coz je narst o 4,8 % oproti pred-
chozimu roku, ale nedosahuje drovné roku 2000 (32,4 %)
jak je patrné z obr. 5.2.1.6. Z grafu lze vypozorovat trend
neustdlého mirného zhorSovani stavu korun od r. 1998.
Neobvykle vysokou miru defoliace v roce 2000 ale mu-
Zeme povazovat do jisté miry za zkreslenou, nebot
v dasledku silného sucha od ¢asného 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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Slo k pred¢asnému opadu buku v druhé poloviné srpna.
Rok 2003 byl semennym rokem pro buk na této lokalité
a pravé nejvysSsi nartst defoliace byl pozorovan u hojné
plodicich bukd. Tyto mély zaroven mensi listy a v laterdlni
¢asti koruny vice suchych vétvicek (dieback). Lze pred-
pokladat, ze aktudlni zvySeni miry odlisténi souvisi s vy-
skytem plodd a Ze se tedy jedna o prechodny jev. Vyrazné
vzrostlo také zastoupeni stfedné defoliovanych stromu
(odlisténi 25 — 60 %) — téchto bylo 50 % na tkor zcela
zdravych, kterych bylo pouze 1,8 % (oproti 10,7 %
v 1. 2002). Podil stfedné defoliovanych stromi (odlisté-
ni 10 — 25 %) ztstal téméf nezménén a Cinil 48,2 %. Doslo
i ke zméné v typu defoliace oproti predchozim sezonam,
kdy prevladala ,,mald okna v koruné®. V této sezoné byl
nejcastéji pozorovanym typem defoliace ,,mald okna v la-
terdlni Casti koruny®, coz zfejmé souvisi s extrémnim su-
chem a lze to povazovat za prvni projev predCasné-
ho opadu. U vice odlisténych bukli prevladaji ,,velka okna
v laterdlni ¢asti koruny®, coz byl druhy nejcetnéjsi typ na
lokalité.

Pokracujici pozitivni trend ubytku diskoloraci (ba-
revnych zmén) listovych orgdni se nezastavil ani v tomto
roce (obr. 5.2.1.7). Pouze 4 % stromu vykazovala barev-
né zmény, coZ je v porovnani s pfedchozim rokem pokles
0 14 % a v porovnani s rokem 2001 dokonce o 57 %.

Stabilné vysoké ztistalo procento stromti s odumirdnim
koncovych vétvicek v laterdlni ¢asti koruny (dieback), a tak
plocha stéle ziistdva nejvice postiZzena timto symptomem ze
vs$ech sledovanych ploch II. drovné, kde dominantni porost
tvori listnaté druhy. U naprosté vétSiny jedincli se symptom
projevuje jen o slabé intenzité. Zpozorovan byl u 30,4 %
bukti. Prestoze tato hodnota je stidle dosti vysokd, doslo
k vyraznému meziroénimu poklesu o vice nez 20 %. Podil
stromt s poSkozenim kmene se mezirocné jemné zvysil, ale
z hlediska dlouhodobého vyvoje je to rozdil bezvyznamny.
Jednd se zejména o napadeni houbami zpisobujicimi
odumirani kmene (hnilobou) a mechanické poskozeni
kmene.

O zhorSovani zdravotniho stavu porostu mize svédcit
stoupajici podil stroml s vyskytem sekunddrnich vyhoni
v koruné a na kmeni, kterych bylo v roce 2003 na plose
62 %. Sekundarni vyhony (epikormy) jsou stromem
vytvéareny zC€asti i jako kompenzace ztraty listovych organti
v primdrn{ koruné.

Jak bylo vyse uvedeno rok 2003 byl rokem plodnym pro
tuto lokalitu. Plodilo 49 % bukd, pficemz 11 % ,hojné",
u 38 % byl vyskyt plodi klasifikovan jako ,,béZny*.

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 — 60 % ) — 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 — 25 %) was nearly the same —
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 I1
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 — 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 — epicorms — 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  Vyvoj zastoupeni tfid defoliace a hodnoty priimérné defoliace
Development of defoliation classes and average defoliation values
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Obr. 5.2.1.7  Vyvoj zastoupeni tfid diskolorace
Development of discoloration classes
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5.2.2

C 171 = Trutnov
(Lanovka)

International code: 2029
Lesni oblast : 23. Podkrkonosi
Méstské lesy Trutnov

Zakladni charakteristiky plochy / Plot characteristics

Dominant storey established

Puvod porostu / History of forest stand
Hlavni dfevina plochy / The main species
Doplnkova dfevina / Other species
Zmlazovani / Regeneration

Pudni typ

FAO Soil unit

Humusovy typ / Humus type

Geologické podloZi / Parent material
Lesni typ / Forest type

Total cover of ground vegetation
Fytocenologicka charakteristika/
Phytocenological characteristics

Rozmeér plochy v m / Plot area 50 x50 m

Datum zalozeni plochy / Plot established 14. 8. 1995

Expozice / Exposition JV /SE

Pocet strom( / Number of trees 132 (platnost k 01. 2000)
Nadmofrska vyska / Altitude 510 m

Porost / Forest stand 21F6b/5a (LHP 1997)
Rok zalozeni hlavniho porostu / 1939

uméle zalozen / artificially planted

smrk ztepily / Picea abies

bfiza bélokora / Betula pendula

sporadicky / rare

kambizem dystricka, silné oglejena

Epidystric Cambisols

morovy moder / moder

Cervené vapnité piskovce / red calcareous sandstones

4K3 - kysela bucina bikova / acid beech woodland with
Luzula sp.

Celkova pokryvnost pfizemni vegetace / 15 %

Potencialni pfirozena vegetace — acidofilni budina
asociace Luzulo-Fagetum

Potential natural vegetation — acidophilous beech
woodland of Luzulo-Fagetum ass.

Listové analyzy

V roce 2003 byl na monitora¢ni ploSe Trutnov, umisténé
v Podkrkonosi, proveden dalsi, jiz paty, odbér asimila¢nich
organii pro stanoveni stavu vyzivy. V prvnim ro¢niku
smrkového jehli¢i byl zjistén relativné nizky primérny obsah
dusiku — 13 224 mg.kg'. Z pohledu celého sledovaného
obdobi 1995 — 2003 se od roku 1997 projevuje mirné kle-
sajici trend obsahu dusiku v 1. ro¢niku jehlic¢i.

Primémy obsah fosforu v 1. roéniku jehli¢i v roce 2003
byl 1 604 mgkg' a je srovnatelny s predchdzejicimi od-
béry. Béhem celého hodnoceného obdobi 1995 — 2003 leze-
ly zjisténé obsahy fosforu v jehli¢i v horni a nebo stfedni
oblasti optimdlniho rozsahu vyZivy.

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 — 13,224 mg.kg”'. Considering
the whole period investigated of 1995 — 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" in 2003, it is comparable to pre-
vious periods of sample taking. During the whole period of
1995 — 2003, the level of phosphorus content in needles
was the upper or medium of optimal nutrition.
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Obr. 5.2.2.1 Primérné obsahy Zivin v 1. roéniku jehliéi na plose Trutnov
Average nutrient contents in the first needle-year class in the plot Trutnov
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Primémy obsah drasliku v jehli¢i md od roku 1997
mirné€ stoupajici trend. V roce 2003 byl primérny
obsah drasliku 8 580 mgkg' a doslo k jeho navySeni
o 736 mg.kg' ve srovndni s pfedchdzejicim odbérem,
zjiSténd hodnota leZi v hornf ¢asti optima vyZivy.

Obsah vdpniku v roce 2003 mirné klesl ve srovndni
s rokem 2001 (o 309 mgkg') a dosdhl hodnoty
2 445 mg.kg'. Béhem celého hodnoceného obdobi je pa-
trnd mirné klesajici tendence obsahu vapniku v jehlici.

Primérné obsahy hotc¢iku v 1. roéniku jehlici se stéle po-
hybuji lehce nad hranici nedostatku. Pouze v roce 1997 byl
zjistén vyrazné nedostateCny obsah hor¢iku (481 mg.kg™).
V roce 2003 byl stanoven primérny obsah hoic¢iku
na 761 mg.kg™".

Obsah siry v 1. rocniku jehli¢i stanoveny v roce 2001
a v roce 2003 (1 073 mg.kg") vyrazné poklesl ve srovnani
s obdobim 1995 az 1999, kdy se obsahy siry pohybovaly
v rozmezi od 1 200 — 1 350 mg.kg". V roce 2003 se priQ-
mérny obsah siry v 1. ro¢niku jehli¢i pohybuje na hranici
ptirozeného pozadi.

Relativné vyrovnand vyziva bez vétSich nedostatkl
(pouze v roce 1997 nedostatek hoic¢iku) se projevuje také
v rovnovazné vyzivé smrkového porostu, viz tabulka.

Tab. 5.2.2.1

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’, it was increased in
736 mg.kg’, 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'), it reached the value of
2,445 mg.kg'. 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”). In 2003 the average magnesium con-
tent was 761 mg.kg'.

Sulphur content in the first needle-year class, as stated in
2001 and in 2003 (1,073 mg.kg') has decreased signifi-
cantly, compared to the period of 1995 to 1999, when the sul-
phur content was ranging between 1,200 — 1,350 mg.kg".
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.

Poméry Zivin v 1. ro€niku jehli¢i na ploSe Trutnov

Nutrient content in the first needle-year class in the plot Trutnov

Trutnov Optimum 1995 1997

N/Mg  (8-30) 19,97 32,91
N/ Ca 2-7) 4,34 5,76
N/K (1-3) 1,82 2,53

N/P (6-12) 8,66 9,72

1999 2001 2003
19,36 18,70 17,37
4,47 4,90 5,41
1,93 1,72 1,54
8,22 8,37 8,24
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Z tabulky je ziejmé, Ze se vyraznd deficience hoiéiku
v roce 1997 projevila naruSenim rovnovdzného poméru
obsahu dusiku a hof¢iku. Ostatni hlavni Ziviny maji své
poméry k dusiku v pofddku, leZi v doporucenych oblastech
rovnovazné vyZzivy.

Hodnoceni stavu korun

Na plose se provadi hodnoceni defoliace od roku 1995.
Nejhorsi stav porostu byl zjistén v roce 1996 (obr. 5.2.2.2),
kdy primérna hodnota defoliace dosdhla 37,4 %, poté hod-
nota klesala az k minimu v roce 1999 (24,0 %) a od tohoto
roku opét zacala mirné stoupat a v roce 2003 se rovnala
primérnd hodnota defoliace 28,7 %, coZz v porovnan{
s pfedchozim rokem neznamend Zadnou zménu. Oproti
roku 2002 se aktudlné zvysil podil stfedné defoliovanych
stromil (z 46 % na 55 %) na ukor slabé defoliovanych,
jejichz podil meziro¢né poklesl z 49 % na 37 %. Naopak se
ale zvysilo zastoupeni zcela zdravych stromtii—z 3 % na 5 %.
Z typu defoliace jiz tak vyrazné nepievazuje ,,rovnomérna‘
jako v predchozich letech, i kdyz stdle zlistava nejéetnéjsi.
Druhym nej¢astéjSim typem jsou ,,mald okna v korun&*.

Co se tykd barevnych zmén listového apardtu, byl rok
na ploSe (obr. 5.2.2.3). Barevné zmény se projevily pouze
u 2 % stromt, a to v intenzité slabé a stiedni. Dieback nebyl
kvantifikovdn ani u jednoho jedince, poskozeni kmene
ale byla Cetnéjsi oproti predchozim rokiim (14 % jedin-
ct)). Témér dosdhla procentudlniho maxima z roku 1999
(14,7 %). Jednalo se hlavné o mechanické poskozeni nabéhd
a hnilobu. Na rozdil od pfedchozich let byl zjiStén vétsi
pocet plodicich stromt (21 %), vyskyt plodt klasifikovdn
jako ,,b&zny*.

Obr. 5.2.2.2

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 — 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.

Vyvoj zastoupeni tfid defoliace a hodnoty priimérné defoliace

Development of defoliation classes and average defoliation
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Obr. 5.2.2.3

Vyvoj zastoupeni tfid diskolorace
Development of discoloration classes
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5.2.3 5
I 140 — Zelivka

International code: 2161

Lesni oblast : 10. Stredoceska pahorkatina

Lesni druzstvo obci Lede¢ nad Sazavou

Zakladni charakteristiky plochy / Plot characteristics

Rozmér plochy v m / Plot area

Datum zalozeni plochy / Plot established
Expozice / Exposition

Pocet strom( / Number of trees
Nadmofrska vyska / Altitude

Porost / Forest stand

Rok zalozeni hlavniho porostu /
Dominant storey established

Puavod porostu / History of forest stand
Hlavni dfevina plochy / The main species
Zmlazovani / Regeneration

Pudni typ

FAO Soil unit

Humusovy typ / Humus type

Geologické podlozi / Parent material
Lesni typ / Forest type

Celkova pokryvnost pfizemni vegetace /
Total cover of ground vegetation

Fytocenologicka charakteristika /
Phytocenological characteristics

50 x50 m

13.8. 1995

V/E

206 (platnost k 01. 2000)
440 m

329 B3 (LHP 1994)
1902

uméle zalozen / artificially planted

smrk ztepily / Picea abies

sporadické / rare

kambizem oglejena

Entri-Stagnic Cambisols

morovy moder / moder

pararula /paragneiss

20 %

3K1 — kysela dubova bucina metlicova / acid oak-beech
woodland with Deschampsia flexuosa

Potencialni pfirozena vegetace — acidofilni bucina
s vtrouSenym dubem asociace Luzulo-Fagetum

Potential natural vegetation — acidophilous beech
woodland with incidental oak occurrence of Luzulo-
Fagetum association

Meteorologicka méreni

Automatickd stanice navazuje na méfeni manudlni

meteorologické stanice, kterd je v provozu od roku 1986.

Meteorological measuring

the manual meteo-station, working since 1986.

Tab. 5.2.3.3 Délka teplotnich obdobi vyznamnych pro vegetaci
The length of temperature periods important for vegetation

2002 2003
Kontinualni bezmrazové obdobi / 185 dni / days 176 dni / days
Continuing non-freezing period (11.4.-12.10)) (20. 4.-12.10.)
Velké vegetacni obdobi (T > 5 °C) / 161 dni / days 177 dni/ days
Long vegetation period (16.4.-23.9.) (19.4.-12.10.)
Hlavni vegetaéni obdobi (T > 10 °C) / 130 dni / days 130 dni / days
Main vegetation period (6.5.-12.9) (17.5.-23.9))

Automatic measuring station is binding on measuring of
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Tab. 5.2.3.1 Priimérné mésiéni charakteristiky
Mean monthly values
I 1] 1] v Vv Vi vil vl IX X XI Xll| prim | IV-IX
T -26 -5,1 33 64 146 180 174 19,7 131 5,2 47 -1,0 7,8 14,9
Tmax| -0,1 -0,3 84 11,8 205 246 238 273 194 94 81 1,8 12,9 21,2
Tmin | -5,0 -10,1 -1,1 0,4 88 11,2 11,0 12,2 7,2 1,3 1,4 -39 2,8 8,5
T+ 7,2 90 172 231 289 306 332 346 295 216 133 7,1
T- -14,7 -16,6 -6,3 -79 1,3 6,9 6,7 7,1 00 -59 -4,7 -151 Suma IV - IX
P 155 371 150 57,2 30,5 13,7 168,9
T prumérnd mésicni teplota vzduchu / mean monthly air temperature
Tmax mési¢ni primér maximalnich dennich teplot vzduchu / monthly mean of maximum daily air temperatures
Tmin mési¢ni primér minimalnich teplot vzduchu / monthly mean of minimum daily air temperatures
T+ nejvys$si namétend teplota vzduchu v mésici / the highest temperature in given month
T- nejniz$i namétend teplota vzduchu v mésici / the lowest temperature in given month
P mésicni dhrn srdzek / total monthly precipitation
Tab. 5.2.3.2 Poéty dnii s prekro¢enim vyznamnych teplot
Number of days overreaching significant temperatures
g
-
1 2002 2003
s ledové dny / ice days
3 (Tmax < 0°C) 21 10
5 mrazové dny / frost days
o) (Tmin < 0 °C) 43 50
letni dny / summer days
(Tmax < 25 °C) 42 57
tropické dny / tropical days
(Tmax < 30 °C) 5 16
Obr. 5.2.3.1 Vyvoj teplot v roce 2003
Temperature development in 2003
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Hodnoceni viditelného poSkozeni ozonem

Vliv ozonu na vegetaci byl nejvice patrny u buku, kde
doSlo k ploSnému hnédnuti listovych cepeli (stupen
poskozeni 2) a také u bezu (Sambucus racemosa). Z dalSich
dfevin byly nepatrné ptfiznaky pozorovdny u smrku, vrb
(Salix triandra, S. capraea) a topolu osiky. Z bylin byly
nejvice symptomatické druhy Pimpinella saxifraga a Chae-
rophyllum aromaticum, v malé mife i Angelica sylvestris,
Lathyrus sylvester, Scrophularia nodosa, Sonchus arvensis,
Trifolium medium a Vaccinium myrtillus.

Tab. 5.2.3.4
> Stupen poskozeni
Zelivka 3.9. 2003
Symptomatické druhy:
Angelica sylvestris 1
Fagus sylvatica 2
Fragaria vesca 0-1
Chaerophyllum aromaticum 1-2
Lathyrus sylvester 1
Picea abies 0-1
Pimpinella saxifraga 2
Populus tremula 0-1
Rubus idaeus 0-1
Salix capraea 0-1
Salix triandra 0-1
Sambucus racemosa 1
Scrophularia nodosa 1
Senecio ovatus 0-1
Sonchus arvensis 1
Sorbus aucuparia 0-1
Trifolium medium 1
Tussilago farfara 0-1
Vaccinium myrtillus 1
Nesymptomatické 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

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.

Obr. 5.2.3.2 Tmavé skvrny na listech buku Fagus
sylvatica zplsobené pFizemnim ozo-
nem, zastindné &asti listd zlstavaji
neposkozené
Dark spots on the leaves, shaded
parts are not affected

Obr. 5.2.3.3 Bronzové zabarveni listd jetele pro-
stfedniho Trifolium medium, zasti-
néné ¢asti listli zGstavaji zelené
Browning of the leaves, shaded
parts are green

oL 1 — 1l Usroun °G
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Listové analyzy

V roce 2003 byl na monitoraéni plose Zelivka, umisténé
ve Stfedoceské pahorkating, proveden jiz paty odbér asimi-
lac¢nich orgdnd pro stanoveni stavu vyZzivy. V prvnim roc-
niku smrkového jehli¢i byl zjistén, stejné€ jako v roce 2001,
nedostate¢ny obsah dusiku, primérny obsah dusiku v roce
2003 byl 11 862 mg.kg'. Z pohledu celého hodnoceného
obdobi (1995 — 2003) se projevuje mirné klesajici trend
obsahu dusiku v 1. ro¢niku jehli¢i, viz obr.

Leaf analyses

In 2003 in the monitoring plot Zelivka, situated in the
Stredoceskd 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" in 2003. Evaluating the
whole period of investigation (1995 — 2003), slightly
decreasing trend of nitrogen content in the first needle year
class can be observed, see Fig.

Obr. 5.2.3.4 Primérné obsahy Zivin v 1. roéniku jehli¢i na plose Zelivka 3
Average nutrient contents in the first needle-year class in the plot Zelivka
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V roce 2003 byl primérny obsah fosforu v 1. ro¢niku
jehli¢i 1 431 mg.kg'. Ve srovndni s pfedchdzejicim odbé-
rem obsah fosforu mirné vzrostl, pfesto lze fici, Ze z pohle-
du celého hodnoceného obdobi lze zaznamenat pokles
obsahu fosforu v 1. ro¢niku jehlici.

Primérné obsahy drasliku v 1. roéniku jehli¢i po pokle-
su v roce 1997 neustdle stoupaji a v roce 2003 byl primérny
obsah drasliku 6 607 mg.kg'. Obsah lezi ve stfedni Casti
optimdlniho rozsahu vyZzivy.

Od roku 1999 prumérné obsahy vapniku v 1. roc-
niku jehli¢i mirné klesaji, Primérny obsah vdpniku v ro-
ce 2003 dosdhl hodnoty 4 006 mgkg' a poklesl
o 580 mg.kg' ve srovndni s pfedchdzejicim odbérem
v roce 2001, stdle vSak lezi ve stfedni oblasti optima
VyZivy.

Primérné obsahy hotc¢iku v 1. ro¢niku jehli¢i se béhem
hodnoceného obdobi pohybovaly v rozmezi od 800 do
1 250 mg.kg'. V roce 2003 byl primérny obsah hotciku
976 mg kg, lezel tedy v dolni oblasti optimdlniho rozsahu
VYZivy.

In 2003 the average content of phosphorus in the first nee-
dle-year class was 1,431 mg.kg"'. 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”. 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”, it means a decrease in 580 mg.kg”, 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" during the
period of evaluation. In 2003 the average magnesium con-
tent was 976 mg.kg”, so it was in the lower part of optimal
nutrition level.
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Obsahy siry v 1. ro¢niku jehli¢i kolisaly béhem obdobi
1995 — 2003 v rozsahu od 791 do 1 344 mg.kg'. V posled-
nich dvou odbérovych letech byly zjistény v 1. ro¢niku
jehli¢i obsahy siry pohybujici se pod hranici pfirozeného
pozadi, v roce 2001 byl primérny obsah siry 791 mg.kg"' a
v roce 2003 pak 963 mg.kg"'.

I kdyz na plose Zelivka miZzeme indikovat mirny nedos-
tatek dusiku, pohybuji se obsahy ostatnich Zivin v oblasti
optimdlni vyzivy. Poméry jednotlivych prvkil minerdlni
vyzivy k dusiku jsou uvedeny v tabulce.

Tab. 5.2.3.5

During the period of 1995 — 2003, sulphur contents
in the first needle-year class were ranging from 791 to
1,344 mg.kg™'. 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’, and in 2003 it was
963 mg.kg'.

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

Poméry zivin v 1. roéniku jehliéi na plose Zelivka

Ratio of nutrients in the first needle-year class in the plot Zelivka

Zelivka 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

Z tabulky je zfejmé, Ze i pies pokles obsahu dusiku
v jehli¢i je na plose Zelivka vyZziva vyviZend, nejsou
naruseny poméry obsahti jednotlivych prvki k dusiku a po-
hybuji se v rdmci optimdlnich rozmezi.

Depozice

Hodnoty pH se pohybuji v porostu v rozmezi 4,25
a 6,66, na volné plose v rozmezi 4,69 a 7,42, primérné hod-
nota pH v porostu je stejnd jako v predchozim roce (4,88,
resp. 4,89 v roce 2002), na volné plose se mirné snizila
7 5,49 na 5,31. Primérné koncentrace siranti se pohybuji od
4,03 do 19,84 mg.l"' v porostu a od 1,08 do 4,14 mg.l"
na volné plose, koncentrace dusi¢nanii (NOs) v rozmezi
1,86 a 15,95 mg.I" v porostu a mezi 1,00 a 13,13 mg.]l"
na volné plose, koncentrace amonnych iontd mezi 0,14 a
3,46 mg.I" v porostu a mezi 0,11 a 4,25 mg.l" na volné
plose. Celkovd depozice siry se v porostu i na volné plose
snizila, v porostu z 10,23 na 6,59 kg.ha'. rok" a na volné
plose z 5,16 na 2,74 kg.ha'.rok'. Celkovd depozice du-
siku v porostu vzrostla z 10,30 na 13,03 kg.ha'.rok”,
ale na volné plose doslo k pomérné vyraznému poklesu
z 15,00 na 7,22 kg.ha'.rok.

Stanice Zelivka je pozadovou stanici pro méfeni oxidu
sifi¢itého. Nejvyssi primérnd denni koncentrace za rok 2003
byla naméfena 10. 2. a dosdhla pouze 14 pg.m?. V pribéhu
roku 2003 se hodnoty SO, pohybovaly na hranici méfitel-
nosti manudlnimi metodami.

Table 1 shows, that in spite of nitrogen content decrease
in needles, nutrition is balanced within the plot of Zelivka,
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,
Jfrom 5.49 to 5.31. Average concentration of sulphur com-
pounds is 4.03 to 19.84 mg.l' in the stand and 1.08 to
4.14 mg.l" in open area, concentration of nitrogen com-
pounds (NOy) is ranging between 1.86 and 15.95 mg.l" in
the stand and 1.00 and 13.13 mg.l' in open area, con-
centration of amonne ions between 0.14 and 3.46 mg.l" in
the stand, 0.11 and 4,25 mg.l' 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'.year
and in open area from 5.16 to 2.74 kg.ha'.year'. Total
nitrogen deposition in the stand has increased from 10.30
to 13.03 kg.ha'.year', in contrary, in open area rela-
tively significant decrease was observed, from 15.00 to
7.22 kg.ha'.year”.

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

Ol | — Il Ushoin °g




Monitoring zdravotniho stavu lesa

Obr.5.2.3.5 Celkova depozice dusiku a siry na plose Zelivka (Isg.ha".rok'l)
Total nitrogen and sulphur deposition in the plot Zelivka (kg.ha'.year)

A
l;g.ha .rok B N - throughfall
BN - bulk
20 B S - throughfall
0S - bulk
15 1
10
5 -
O .

1998 1999 2000 2001 2002 2003

Tab. 5.2.3.6 Depozice vybranych prvki v roce 2003 (kg.ha".rok ')
Deposition of selected elements in 2003 (kg.ha'.year ')

nll-1140

Plocha / Plot pH H’ NH,’| NO; N o S F- Cl-

[140| Porost/throughfall | 2003 | 4,88 | 0,0282| 9,02 | 26,70 13,03| 19,75| 6,59 0,24 | 545
[140| Volndplocha/bulk | 2003 | 5,31 | 0,0180| 4,33 | 17,05| 7,22 8,22 2,74 0,10 | 12,58

)
>
e
5

-
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Tab. 5.2.3.7 Depozice ostatnich prvki a kovti na plochach trovné Il v roce 2003 (kg.ha.rok )
Deposition of other elements and metals on Level Il plots in 2003 (kg.ha'.year ')

Plocha / Plot Al Ca Cu Fe K Mg Mn Na P Zn
1140 | Porost / throughfall | 0,132 | 4,154 | 0,006 | 0,108 | 11,578 | 1,302 | 1,521 | 1,535 | 0,596 | 0,099
1140 | Volna plocha/bulk | 0,060 | 4,170 | 0,011 | 0,053 | 4,520 | 0,641 | 0,451 | 6,239 | 0,664 | 0,178

Tab. 5.2.3.8 Primérné mésiéni koncentrace oxidu sifi¢itého na stanici Zelivka v roce 2003 (West-

Gaeck)
Average monthly concentrations of sulphur oxide in the station Zelivka, in 2003 (West-
Gaeck)
| nm m v v vi vl vill IX X Xl Xll| zo. V.0. rok
SO, [ug.m?] 2 5 4 2 3 2 2 2 2 - - - 4 2 3

Z.0. zimni obdobi (I - 1, X = XIl) / winter season (I — Ill, X — XIl)
V.0. vegetacni obdobi (IV - IX) / vegetation period (IV - IX)
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Hodnoceni stavu korun

Primérnd defoliace porostu se od roku 1999 pohybuje
viceméné kolem 30 % (obr. 5.2.3.6). Nejkriti¢t&jsi hodnota
byla zjisténa v roce 1996, kdy dosdhla 39 %, naopak
hodnota ale neodrdZzi celkové redlné meziro¢ni zlepSeni
zdravotniho stavu porostu, ale je spiSe disledkem prove-
dené silné probirky mezi roky 2000 a 2001, pfi niz byly
odstranény silné odlisténé stromy a souse. Jiz ndsledujictho
roku byl zaznamendn mirny ndrdst miry odlisténi —
prumérna defoliace stoupla na 29,9 %, aby opét nepatrné
klesla v roce 2003 na 29,2 %. Z nevelké ¢asové fady hod-
not defoliace lze jen tézko presné odhadovat dlouhodoby
vyvoj zdravotniho stavu porostu, ale je mozné predpokla-
dat, pokud nedojde k mimotrddnym uddlostem, Ze primérna
hodnota defoliace se bude stabilizovat kolem 30 %.

Podil zcela zdravych strom se meziro¢né nezménil, jen
nepatrné klesl podil stfedné defoliovanych stromt ve pro-
spéch slabé defoliovanych. Z typid defoliace prevazuje po
celou dobu hodnoceni od roku 1998 rovnomérnd ztrita
jehli¢i, druhym nejcastéjsim typem jsou ,,velkd okna v ko-
runé*.

Pomineme-li rok 1997, kdy bylo 75 % stromi postiZeno
diskoloraci, nebyvd plocha vyrazné timto symptomem
zatiZzena (obr. 5.2.3.7). V roce 2003 se barevné zmény pro-
jevily u 7 % stromd, z nichz 5 % bylo postiZzeno stfedné,
ostatni slabé. V porovndni s rokem 2002 se diskolorace
snizila 0 13 %. Plodnost v roce 2003 Cinila 18 %, 14 %
stromti plodilo ,,bézné*, 4 % ,hojné*. Poskozeni na kmeni,
zastoupené predevsim riizn€ intenzivnimi smolotoky a me-
chanickymi poranénimi pfi téZbé, bylo pozorovdno u 15,5 %
jedinct, coz je identicka hodnota s hodnotou z roku 2001.

Obr. 5.2.3.6

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 — 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. “Propor-
tional“ is the most frequent type of defoliation since 1998,
“big windows in the crown* are the second most frequent
ype.

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.

Vyvoj zastoupeni tfid defoliace a hodnoty primérné defoliace

Development of defoliation classes and average defoliation
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Obr. 5.2.3.7

Vyvoj zastoupeni tfid diskolorace
Development of discoloration classes
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5.2.4
I 102 - Brezka

International code: 2102
Lesni oblast: 10. Stredoceska pahorkatina
VULHM, obora

Zakladni charakteristiky plochy / Plot characteristics

Rozmér plochy v m / Plot area 50 x 50 m

Datum zalozeni plochy / Plot established 15.10. 1999

Expozice / Orientation SV/NE

Podet stroml / Number of trees 109 (plati k 01. 2000)

Nadmor ska vyska / Altitude 435

Porost / Forest stand 55A4 (LHP 1991)

Rok zaloZeni hlavniho porostu / 1952

Dominant storey established

PGvod porostu / History of forest stand uméle zalozen / artificially planted

Hlavni df evina plochy / The main species dub letni Quercus robur

Doplrkoveé df eviny / Other species habr obecny / Carpinus betulus, jasan ztepily /
Fraxinus excelsior, smrk ztepily / Picea abies

Zmlazovani / Regeneration sporadickeé / rare

Lesnityp / Forest type 2K2 - kysela bukova doubrava s ostfici s pf echodem

k oglejené kyselé jedlové doubraveé 2P / acid beech-oak
woodland with Carex sp., with a transition to gleic acid
fir-oak woodland

Celkova pokryvnost pfizemni vegetace / 13 %

Total cover of ground vegetation

Fytocenologicka charakteristika / Potencialni pfirozena vegetace — acidofilni doubrava
Phytocenological characteristics svazu Genisto-Germanicae — Quercion s pfimési habru.

V bylinném pat¥ e patrny vliv intenzivniho chovu zvéfe
(obora) jednak pf itomnosti nitrofilnich druh( (Urtica
dioica), a jednak okusem, se$lapem az mechanickou
destrukci. Dominanta Carex brizoides

Potential natural vegetion — acidophilous oak woodland of
Genisto-Germanicae — 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.

Meteorologicka méreni Meteorological measuring

Stanice méfi od Cervna 2003. Station is measuring since June 2003.

Tab.5.2.4.2 Pocty dni s prekroé¢enim vyznamnych teplot
Number of days overreaching significant temperatures

2003

tropické dny / tropical
days (Tmax > 30 °C) 21
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Tab. 5.2.4.1 Priimérné mésicéni charakteristiky
Mean monthly values

| 1 il v Vi Vi Vil VI IX X Xl Xl
T 19,2 182 20,2 134 50 40 -09
Tmax 26,2 250 284 203 97 78 22
Tmin 11,8 11,8 121 71 08 04 -39
T+ 33,2 339 36,9 306 212 13,8 8,7
T- 57 66 58 00 -6,2 -57 -16,1
P 23,4 71,8 29,8 33,6

T primérnd mésicni teplota vzduchu / mean monthly air temperature

Tmax mési¢ni primér maximdlnich dennich teplot vzduchu / monthly mean of maximum daily air temperatures
Tmin mésiéni primér minimalnich teplot vzduchu / monthly mean of minimum daily air temperatures

T+ nejvySs$i namétend teplota vzduchu v mésici / the highest temperature in given month
T- nejniz$i namétend teplota vzduchu v mésici / the lowest temperature in given month
P meésicni dhrn srdzek / fotal monthly precipitation

Tab. 5.2.4.3 Délka teplotnich obdobi vyznamnych pro vegetaci

S The length of temperature periods important for vegetation
I
z 2003
g Kontinuélni bezmrazové obdobi / od pocatku méFeni do 12. 10. /
\g Continuing non-freezing period since beginning to 12/10
o) Velké vegetaéni obdobi (T > 5 °C) / oq poéétk.u méF enido 12.10./
Long vegetation period since beginning to 12/10
Hlavni vegetacni obdobi (T > 10 °C) / | od pocatku méFeni do 29. 9./
Main vegetation period since beginning to 29/9
Obr. 5.2.4.1 Vyvoj teplot v roce 2003
Temperature development in 2003
40,0 T
30,0 MA. A Tmax
20.0 ' Ivam ——Tmin ||
£ 10,0 - Al ,A |
o
0,0 TEMTA
-10,0 Y u
-20,0
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1.2.2003
1.3.2003
1.4.2003
1.5.20083
1.6.2003
1.7.2003
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1.9.20083
1.10.2003
1.11.2003
1.12.2003
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Listové analyzy

V roce 2003 byl na monitora¢ni ploSe Bfezka, umisténé
ve StfedoCeské pahorkatin€, proveden druhy odbér asimi-
lacnich organti pro stanoveni stavu vyzivy. V dubovych
listech byl zjiStén relativné vysoky obsah dusiku —
25 300 mg.kg' (viz obr.). Ve srovndni s odbérem prove-
denym v roce 2001 doSlo k jeho mirnému poklesu
(0o 3 900 mg.kg'), presto obé primérmné hodnoty obsahu
dusiku lezi v horni oblasti optimdlniho rozsahu vyZivy.

Leaf analyses

In 2003, in the monitoring plot Brezka, situated in
Stredoceskd 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 —
25,300 mg.kg' (see Fig.). Compared to the sampling year of
2001, it was slight decrease (in 3,900 mg.kg™'), however, the
two values of nitrogen are in the upper level of optimal
nutrition.

Obr. 5.2.4.2 Priimérné obsahy Zivin v dubovych listech na ploSe Biezka
Average content of nutrients in the oak leaves in the plot Brezka
35000
—o—N
30000 29200 P
25000 25300 | | —A—K
- —-Ca
‘o 2
E_’ 0000 Mg
£ 15000 S
7902
10000 031
5000 9390 oezs
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P=2489
0 e -—f" 1680
1660
1995 1997 1999 2001 2003

Primémy obsah fosforu v dubovych listech v roce 2003
poklesl na hodnotu 1 680 mgkg', tedy o 809 mg.kg”,
ve srovndni s rokem 2001 je stdle v optimdln{ oblasti vyZzi-
vy.

Také primérny obsah drasliku v dubovych listech
v roce 2003 poklesl o 365 mgkg' na primémy obsah
9 031 mg.kg'. I ptes pokles lezi zjist€énd hodnota v horni
¢asti optimdlniho rozsahu vyZivy.

V roce 2003 byl zjistén velmi vysoky primérny obsah
vapniku v listech — 6 825 mg.kg"'. Oproti roku 2001 vsak
doslo k poklesu o 1 077 mgkg'. V obou odbérech lezi
obsahy v horni oblasti optimdlniho rozmez{ vyZivy.

Primémy obsah hot¢iku vzrostl z hodnoty 1 967 mg.kg
v roce 2001 na hodnotu 2 134 mg.kg' v roce 2003, kterd
lezi ve stiedni oblasti optimdln{ vyZivy.

Primémy obsah siry stanoveny v dubovych listech klesl
z hodnoty 1 776 mg.kg' (rok 2001) na primérny obsah
1 660 mg.kg"' v roce 2003. Hodnota stanovena v roce 2003
ukazuje na slabou zatéZ imisemi siry.

Poméry obsahl jednotlivych prvki vyzivy k obsahu
dusiku jsou uvedeny v tabulce.

Z tabulky vyplyvd, Ze poméry obsahi horc¢iku a vapniku
k obsahu dusiku jsou v pofddku a pohybuji se v dopo-
rucenych intervalech. Pomér mezi obsahem dusiku a dras-

Average phosphorus content in the oak leaves has
decreased to 1,680 mg.kg”, i.e. in 809 mg.kg” 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' in 2003, to the average content of
9,031 mg.kg'. 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 — 6,825 mg.kg'. Compared to 2001 it was a de-
crease in 1,077 mg.kg'. 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" in 2001, to the value of 2,134 mg.kg" 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' (in 2001) to average content
of 1,660 mg.kg" 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
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Tab. 5.2.4.4

Poméry zivin v dubovych listech na ploSe Brezka
Ratio of nutrients in the oak leaves in the plot Brezka

Bfezka 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

liku byl naruSen v roce 2001, ale v roce 2003 je jiZ v nor-
madlu. Naopak v roce 2003 doslo k naruseni poméru mezi
obsahem dusiku a fosforu, Pokles v pfijmu fosforu byl
vyraznéjsi nez pokles v piijmu dusiku.

Depozice

Hodnoty pH v porostu se ve srovndni s pfedchozim
rokem mirn€ snizily z 6,16 na 5,70, pohybuji se v rozmez{
4,64 a 7,36, na volné plose naopak doslo k nartistu z 5,47 na
6,66 a hodnoty se pohybuji mezi 5,44 a 6,71. Koncen-
trace siranti (SO,”) v porostu se pohybuje mezi 4,03 a
22,95 mg.l", koncentrace dusi¢nani (NO;) mezi 0,02 a
24,08 mg.l', amonnych iontd (NH,") pak mezi 0,5 a
6,28 mg.I", na volné plose se koncentrace siranii pohybuji
v rozmezi 2,54 a 6,33 mg.l"", koncentrace dusi¢nanti v roz-
mezi 2,97 a 25,21 mg.l", koncentrace amonnych ionti mezi
0,18 a 6,99 mg.l'. Celkovd depozice siry se v porostu
i na volné plose ve srovndni s rokem 2002 sniZila (z 7,59
na 5,19 kg.ha'.rok" v porostu a z 5,26 na 3,74 kg.ha'.rok’
na volné plose), stejné¢ tak i depozice dusiku v porostu
(z 10,06 na 7,46 kg.ha'.rok"'). Na volné plose se celkova
ro¢ni depozice dusiku mirné zvysila z hodnoty 9,88 na
12,91 kg.ha'.rok.

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 (SO,”) in the stand is between 4.03
and 22.95 mg.l ', concentration of nitrates (NOy) between
0.02 and 24.08 mg.l', amonne ions (NH,*) between 0.5 and
6.28 mg.l'. In open area the sulphate concentrations are
between 2.54 and 6.33 mg.l', concentration of nitrogen is
ranging between 2.97 and 25.21 mg.l', concentration of
amonne ions between 0.18 and 6.99 mg.l'. Total sulphur
deposition, both throughfall and bulk, has decreased,
compared to 2002, from 7.59 to 5.19 kg.ha'.year' in the
stand, and from 5.26 to 3.74 kg.ha'.year' in open
area, same as nitrogen deposition in the stand (of 10.06
to 7.46 kg.ha'.year'). In open area the total year de-
position of nitrogen has increased slightly, of 9.88 to
12.91 kg.ha'.year.

Tab. 5.2.4.5 Depozice vybranych prvkii v roce 2003 (kg.ha".rok™)
Deposition of selected elements in 2003 (kg.ha'.year?)

Plocha / Plot pH H" NH,” | NO, N S0~ 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 | Volna plocha /bulk | 2003 | 6,66 | 0,0007 | 9,08 |25,95]12,91 11,22 | 3,74 | 0,10 | 8,66
Tab. 5.2.4.6 Depozice ostatnich prvki a kovti na plochach Il. trovné v roce 2003 (kg.ha.rok")
Deposition of other elements and metals on Level Il plots in 2003 (kg.ha'.year’)
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 | Volna plocha/bulk | 0,055 | 6,770 | 0,009 | 0,068 | 8,549 | 1,562 | 0,104 | 1,636 | 1,827 | 0,082
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Obr. 5.2.4.3 Celkova depozice dusiku a siry na ploSe Brezka
Total nitrogen and sulphur deposition in the plot Brezka
kg.ha'1 rok™

25 B N - throughfall
BN - bulk

20 B S - throughfall
OS - bulk

15

2000 2001

Hodnoceni stavu korun

Na plose se provadi hodnoceni zdravotniho stavu ko-
run od roku 1999, kdy primérnd hodnota defoliace Cinila
21,8 %, coz je dosavadni minimum (obr. 5.2.4.4).
Nasledovalo zhorSeni zdravotniho stavu a mirné meziro¢-
ni zlepSeni v roce 2002 se ukdzalo jen jako pfechodné.
Primérnd hodnota defoliace v roce 2003 dosdhla drovné
hodnot z let 2000 a 2001 a ¢inila 27,7 %. Oproti roku 2002
to znamend ndrdst o 1,6 %, pficemz se silné zvysil podil
slabé defoliovanych stromd na tkor zcela zdravych.
Nejvyraznéji se zhorSil zdravotni stav jasanu a habru,
u nichz byla zji$téna nejvétsi mira odlisténi od zacatku mo-
nitorovani této plochy (obr. 5.2.4.6). Na stejné udrovni
s rokem 2002 se drzi primérnd defoliace dubu, takze stéle
prevysuje 30 %. Naddle pokracovalo sniZovani pramérné
hodnoty defoliace u dubu ¢erveného a zjisténd hodnota se
nyni nachdzi pod 30 %, na 28,3 %. Tento druh ale nenfi tak
zdsadni pro hodnoceni plochy, nebot se zde vyskytuje jen
v malém poctu. Nejcastéjsim typem defoliace stéle zdstiva-
ji ,mald okna v korun¢€®, ktery je ndsledovdn typem
,»prevazng velkd okna v koruné®.

Na této lokalité, kde bylo stabilné pozorovdno vysoké
zastoupeni stromu s barevnymi zménami, jich v roce 2003
radikdlné ubylo (obr. 5.2.4.5). Ze vSech ploch II. trovné,
pravé tato zaznamenala nejveétsi meziroéni pokles podilu
takto poskozenych stromt. Aktudlné bylo zjisténo 80 %
stromi bez diskolorace, pricemz o rok dfive to bylo
pouhych 47,3 %. V drtivé vétsin€ se jednalo o diskoloraci
slabé intenzity. Poskozeni listovych orgdnu listoZzravym
hmyzem bylo zaznamendno u necelych 15 % jedinci —
zejména u obou druhti dubti.

O zhorSovani zdravotniho stavu porostu muize svédcit
stoupajici podil stromi s vyskytem sekunddrnich vyhond

2002 2003

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 —
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-
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v koruné a na kmeni, kterych bylo v roce 2003 na plose
70 %. Sekunddrni vyhony (epikormy) jsou stromem
vytvafeny z¢asti i jako kompenzace ztraty listovych organd
v primdrni koruné. Tak velky podil stromi s epikormy nebyl
zaznamendn na zddné jiné ploSe II. urovné. PoSkozeni
kmene bylo pozorovano u 14,5 % jedinct, jednalo se o hni-
lobu kmene habri. Vyskyt plodd byl klasifikovan jako
,b¢Zny*“ u 10 % habri a 13 % jasant.

Obr.5.2.4.4 Vyvoj zastoupeni tfid defoliace a
hodnoty priimérné defoliace
Development of defoliation classes
and average defoliation

100%
80% -
60% -
40% -
20% -+
oor | m N
() o — Al o
(o] o o o o
(o] o o o o
— (qV] (qV] (qV] [aV}
I 100%
I >60%
I >25 - 60%
[C1>10-25%
N 0-10%

=& prlim. defoliace / mean defoliation

corms. Not at any other level Il 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. 5.2.4.5 Vyvoj zastoupeni tfid diskolorace
Development of discoloration classes
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Obr. 5.2.4.6  Vyvoj priimérné defoliace pro jednotlivé druhy dievin
Development of average defoliation of individual tree species
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Q 103 - VSeted

International code: 2103

Lesni oblast: 10. Stredoceska pahorkatina
LCR, s. p., LS Vodiiany

Zakladni charakteristiky plochy / Plot characteristics

Rozmér plochy v m / Plot area

Datum zalozeni plochy / Plot established
Expozice / Orientation

Pocet stromt / Number of trees
Nadmofské vyska / Altitude

Porost / Forest stand

Rok zalozeni hlavniho porostu /
Dominant storey established

Puvod porostu / History of forest stand
Hlavni dfevina plochy / The main species
Zmlazovani / Regeneration

Padni typ

FAO Soil unit

Humusovy typ / Humus type

Geologické podlozi / Parent material
Lesni typ / Forest type

Celkova pokryvnost pfizemni vegetace /
Total cover of ground vegetation

Fytocenologicka charakteristika /
Phytocenological characteristics

50 x50 m

23. 5. 2000

JZ/Sw

101 (plati k 01. 2001)
615

204 C11 (LHP 1998)
1894

uméle zaloZen / artificially planted
buk lesni / Fagus sylvatica

dobré / good

kambizem dystricka

Epidystric Cambisosl!

mulovy moder / moder

biotiticka pararula / biotitic paragneiss

5K7 — kysela jedlobucina metlicova / acid fir-beech
woodland with Deschampsia flexuosa

7%

Potencialni pfirozena vegetace — acidofilni
jedlobucina blizka asociaci Deschampsio flexuosae-
Abietinum. Dnes vy33i podil smrku, ale buk a
CasteCné i jedle se velmi dobfe zmlazuji. V druhové
velmi chudém a malo vyvinutém patfe prevliada
vedle semenackl drevin 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
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Meteorologicka méreni

Stanice méri od zari 2003.

Meteorological measuring

Station is measuring since September 2003.

Tab. 5.2.5.1 Prliimérné mésicni charakteristiky
Mean monthly values
| 1 i v Vv Vi vil Vi IX X Xl Xl
T 4,2 3,6 -1,6
Tma
X 8,0 6,4 0,9
Tmin 0,8 1,1 -4,2
T+ 22,6 11,6 6,9
T- - 6,6 -3,6 -15,5
T primérnd mésicni teplota vzduchu / mean monthly air temperature
Tmax mésiéni primér maximalnich dennich teplot vzduchu / monthly mean of maximum daily air temperatures
Tmin mésicni primér minimdlnich teplot vzduchu / monthly mean of minimum daily air temperatures
T+ nejvyss$i namétend teplota vzduchu v mésici / the highest temperature in given month
T- nejniz§i namétend teplota vzduchu v mésici / the lowest temperature in given month

Listové analyzy

V roce 2003 byl na monitora¢ni ploSe Viete¢, umisténé
ve Stfedoceské pahorkatiné, proveden druhy odbér asimi-
la¢nich organt pro stanoveni stavu vyzivy. V bukovych lis-
tech doslo v roce 2003 k mirnému poklesu (o 500 mg.kg™")
obsahu dusiku a byla dosazena primérna hodnota
23 500 mg.kg', lezici v horni oblasti optimdlniho rozsahu
VyZivy.

Leaf analyses

In 2003, within the monitoring plot of VSetec, situated in
Stredoceskd 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™)
of nitrogen content was stated, the average value was
23,500 mg.kg, laying in the upper level of optimal nutrient
range.

Obr. 5.2.5.1 Priimérné obsahy Zivin v bukovych listech na plose Vsete¢
Average nutrient contents in the beech leaves in the plot Vsete¢
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Monitoring zdravotniho stavu lesa

Primémy obsah fosforu v listech v roce 2003 poklesl na
hodnotu 1 576 mg.kg’, tedy o 447 mgkg' ve srovnani
s rokem 2001, lezi vSak stdle v optimdlni oblasti vyZivy.

Také primémy obsah drasliku v bukovych listech v ro-
ce 2003 poklesl o 2 197 mgkg' na prumémy obsah
8 068 mg.kg'. I pres pokles lezi zjisténd hodnota v horni
¢asti optimdlniho rozsahu vyZivy.

V roce 2003 byl zjistén velmi vysoky primérny obsah
vapniku v listech — 9 416 mg.kg". Oproti roku 2001 vSak
doslo k poklesu o 1 823 mgkg'. V obou piipadech jde
o velmi vysoké obsahy vdpniku, lezici na horni hranici
optima vyZzivy.

Primémy obsah hof¢iku klesl z hodnoty 2 286 mg.kg"
v roce 2001 na hodnotu 2 097 mg.kg" v roce 2003, kterd
lezi v oblasti vysoké aZ luxusni vyZivy.

Primémy obsah siry stanoveny v bukovych listech klesl
z hodnoty 1 716 mg.kg' v roce 2001, na primérny obsah
1 660 mg.kg" stanoveny v roce 2003. Hodnota obsahu siry
stanovend v roce 2003 ukazuje na slabou zdt€z bukového
porostu imisemi siry.

Poméry obsahl jednotlivych prvki vyzivy k obsahu
dusiku v bukovych listech jsou uvedeny v tabulce 5.2.5.2.

Tab. 5.2.5.2

In 2003 the average content of phosphorus in leaves has
decreased to 1,576 mg.kg", it means in 447 mg.kg", 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’, to the average value
of 8,068 mg.kg'. 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 — 9,416 mg.kg"'. Compared to 2001 it was a de-
crease in 1,823 mg.kg'. 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' in 2001 to 2,097 mg.kg' in 2003, which
means high to luxury nutrition.

Average content of sulphur stated in the beech leaves
has decreased from 1,716 mg.kg" in 2001, to average con-
tent of 1,660 mg.kg" , 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.

Poméry zivin v bukovych listech na plose VSeteé

Ratio of nutrients in the beech leaves in the plot Vsete¢

VSete¢ Optimum 1995
N /Mg (8-30)
N/ Ca -7
N/K (1-9)
N/P 6-12)

1997 1999 2001 2003
10,50 11,21

2,35 2,50

2,34 2,91

11,86 14,91

Z tabulky vyplyvd, Ze v roce 2001 byly vS§echny poméry
mezi Zivinami a dusikem v porddku a pohybovaly se v opti-
mdlnich intervalech. V roce 2003 doSlo k minimdlnim
zméndm. Poméry hoiciku, vdpniku a drasliku k dusiku
mirné stouply, a stdle zlstaly v doporucenych intervalech.
Pouze vyraznéj$i pokles obsahu fosforu v roce 2003
vyvolal naruSeni rovnovdzné vyzivy mezi obsahy dusiku
a fosforu.

Depozice

Standardni odbérové zatizeni bylo nainstalovdno na
pocatku zaff 2003 a navdzalo na pfedchozi méfeni. Hodnoty
pH se v porostu pohybuji od 4,52 do 7,51, na volné ploSe
od 4,22 do 7,09, ve srovndni s predchozim rokem se v po-
rostu i na volné plose mirné zvysily. Koncentrace sirant
(SO4*) se pohybuji od 1,51 do 11,32 mg.I" v porostu a od
0,56 do 4,71 mg.I"' na volné ploSe, koncentrace dusic¢na-
nd (NOy) v porostu od 0,13 do 26,39 mg.I' a od 0,02
do 20,21 mg.l' na volné ploSe a koncentrace amonnych
ionti (NH,*) od 0,03 do 9,68 mg.I"' v porostu a od 0,03 do
6,79 mg.I" na volné plose. Celkova depozice siry je v po-
rostu 3,86 kg.ha'.rok’, na volné plose 2,36 kg.ha'.rok' a
celkova depozice dusiku v porostu je 7,20 kg.ha'.rok' a

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
(SO /) range from 1.51 to 11.32 mg.l" in the stand and from
0.56 to 4.71 mg.l'" in open area, concentrations of nitro-
gen compounds (NOj) in the stand from 0.13 to
26.39 mg.l", and from 0.02 to 20.21 mg.l"" in open area, and
concentration of amonne ions (NH,) from 0.03 to
9.68 mg.l" in the stand, and from 0.03 to 6.79 mg.l" in
open area. Total deposition of sulphur in the stand is
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na volné plose 5,59 kg.ha'.rok', coZ znamend ve srovnani 3.86 kg.ha'.year”, in open area 2.36 kg.ha'.year”, and total

s predchozim rokem pokles v porostu i na volné ploSe. nitrogen deposition in the stand is 7.20 kg.ha'.year' and in
open area 5.59 kg.ha'.year', meaning the decrease both in
the stand and in open area, compared to previous year.

Tab. 5.2.5.3 Depozice vybranych prvki v roce 2003 (kg.ha'.rok")
Deposition of selected elements in 2003 (kg.ha'.year")

Plocha / Plot pH H* NH," | NO; N so” S F- Cl-

Q103 | Porost/ throughfall | 2003 | 5,48 |0,0098| 4,81 | 1534 | 7,20 | 11,57 | 3,86 | 0,16 | 3,95

Q103 | Volna plocha/ bulk | 2003 | 5,24 |0,0250| 4,36 | 9,77 | 559 | 7,06 | 2,36 | 0,12 | 11,74

Tab. 5.2.5.4 Depozice ostatnich prvki a kovti na plochach Il. tirovné v roce 2003 (kg.ha'.rok)
Deposition of other elements and metals on the Level Il plots in 2003 (kg.ha". year?)

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| Volna plocha / bulk | 0,037 | 6,539 | 0,013 | 0,051 | 8,456 | 1,610 | 0,242 | 1,057 | 1,492 | 0,059

Obr. 5.2.5.2 Celkova depozice dusiku a siry na plose VSete¢ (kg.ha'.rok")
Total nitrogen and sulphur deposition in the plot Vsete¢ (kg.ha'.year')

kg.ha.rok™
25 B N - throughfall
BN - bulk
20 B S - throughfall
0S - bulk
15

Uwububhbs
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Monitoring zdravotniho stavu lesa

Hodnoceni stavu korun

Plocha je monitorovdna od roku 2000 a tvofi ji zapojeny
mytni bukovy porost s korunami viditelnymi vétSinou
pouze odspodu, coz znesnadiiuje hodnoceni nékterych para-
metrt. V prvnim roce hodnoceni byla primérnd hodnota
defoliace na plochu nejvyssi (16 %) a od té doby se tato
hodnota jiz pohybuje jen pod hranici 15 %, coz &ini tuto
plochu z hlediska zdravotniho stavu porostu nejkvalitnéjsi
ze vSech sledovanych ploch trovné II. Primérnd defoliace
v roce 2003 cinila 14,7 %. Oproti roku 2002 se sniZilo za-
stoupeni stifedné a zejména slabé defoliovanych stromt ve
prospéch stromi zcela zdravych (obr. 5.2.5.3). Nizké mite
defoliace odpovida i prevlddajici typ defoliace — ,,mald
okna v koruné*. O dobrém zdravotnim stavu svéd¢i i nulovy
vyskyt stromd s barevnymi zménami (obr. 5.2.5.4). Taktéz
dieback nebyl zaznamendn ani u jednoho stromu.

Epikormni vyhony, které mohou svédcit o zhorSeném
zdravotnim stavu, se vyskytovaly jen slabé v nékterych
¢astech koruny a kmene, a to i vzhledem k uzavienému
zdpoji porostu. PoSkozeni kmene se objevilo u 17,7 %
stromil, coz je zcela totozny podil s pfedchozimi dvéma
roky. Byla to poSkozeni mechanickd v dtsledku téZebni ¢in-
nosti a hniloba. Na plose plodilo 37 % buki, jednalo se
o jednotlivé roztrousené bukvice v koruné. Vyskyt plodi
mél jen maly vliv na stupeni odlisténi.

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 — 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.

Obr. 5.2.,5.3 Vyvoj zastoupeni tfid defoliace a hodnoty prlimérné defoliace
Development of defoliation classes and average defoliation

Q103
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Obr. 5.2.5.5
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Obr. 5.2.5.4 Vyvoj zastoupeni tfid diskolorace
Development of discoloration classes
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Q 163 — Lasenice

(Vojirov)

International code: 2163

Lesni oblast: 16. Ceskomoravska vrchovina
LCR, s. p., LS Jind¥ichtv Hradec

Zakladni charakteristiky plochy / Plot characteristics

Rozmér plochy v m / Plot area

Datum zalozZeni plochy / Plot established
Expozice / Orientation

Pocet strom(i / Number of trees
Nadmofiska vyska / Altitude

Porost / Forest stand

Rok zalozeni hlavniho porostu /
Dominant storey established

Plvod porostu / History of forest stand
Hlavni dfevina plochy / The main species
Doplrikové dfeviny

Zmlazovani / Regeneration

Pudni typ

FAO Soil unit

Humusovy typ / Humus type
Geologické podlozi / Parent material

Lesni typ / Forest type

Celkova pokryvnost pfizemni vegetace /
Total cover of ground vegetation
Fytocenologicka charakteristika /
Phytocenological characteristics

50 x50 m

24.5. 2000

JZ/SwW

121 (plati k 01. 2001)
595

227B9 (LHP 1996)
1914

umeéle zaloZen / artificially planted
smrk ztepily / Picea abies

buk lesni / Fagus sylvatica, jedle bélokora / Abies alba,
dub zimni / Quercus petraea

sporadické / rare

humusovy podzol

Haplic Podzols

mocny surovy moder /moder

eoliticky pisek mezi balvany dvojslidného granitu /
dune sands

4S84 - svézi bucina s marfinkou / fresh beech woodland
with Gallium odoratum

8 %

Kvétnata bucina pfirozeného charakteru svazu Fagion
s dominanci Galium odoratum. Misty indikace okyseleni
(vyskyt Luzula luzuloides). Vynikajici pfirozené
zmlazeni 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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Meteorologicka méreni

Stanice méii od cervence 2003.

Meteorological measuring

Station is measuring since July 2003.

Tab. 5.2.6.1 Priimérné mésicéni charakteristiky
Mean monthly values
| Il 1] v Vv Vi Vil VIil 1X X XI Xl

T 19,9 12,5 4,4 4,1 -1.3
Tmax 28,2 19,5 8,7 7,6 2,0
Tmin 12,4 6,7 0,6 1,2 -4,2
T+ 358 286 224 150 7,1
T- 6,5 -06 -70 -23 -155
P 72,4 34,2

T prumérnd mésicni teplota vzduchu / mean monthly air temperature

Tmax mési¢ni primér maximalnich dennich teplot vzduchu / monthly mean of maximum daily air temperatures
Tmin mésicni primér minimdlnich teplot vzduchu / monthly mean of minimum daily air temperatures
T+  nejvyssi naméfend teplota vzduchu v mésici / the highest temperature in given month

T- nejnizsi naméfend teplota vzduchu v mésici / the lowest temperature in given month
P mésicni dhrn srazek / total monthly precipitation
Tab.5.2.6.2 Délka teplotnich obdobi vyznamnych pro vegetaci

Obr. 5.2.6.1

The length of temperature periods important for vegetation

2003

Kontinualni bezmrazové obdobi /
Continuing non-freezing period
Velké vegeta¢ni obdobi (T > 5 °C) /
Long vegetation period

Main vegetation period

Hlavni vegetacéni obdobi (T > 10 °C) /

od poc¢atku méfeni do 24. 9./
since beginning to 24/9

od poc¢atku méfeni do 7. 10./
since beginnig to 7/10

od poc¢atku méfenido 1. 9./
since beginning to 1/9

Vyvoj teplot v roce 2003
Temperature development in 2003
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Monitoring zdravotniho stavu lesa

Listové analyzy

V roce 2003 byl na monitoracni ploSe Ldsenice,
nachdzejici se v jiznich Cechach, proveden druhy odbér
asimilacnich organi pro stanoveni stavu vyzivy. V 1. roc-
niku jehli¢i doSlo v roce 2003 k poklesu obsahu dusiku,
prumérny obsah dusiku byl 12 646 mg.kg"' a lezel tésné nad
hranici nedostatku (12 000 mg.kg"). V roce 2001 (viz obr.
5.2.6.2) byl prtimérny obsah dusiku 13 085 mg.kg'.

Leaf analyses

In 2003, it the monitoring plot Ldsenice, 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"', it was just over the insufficiency thresh-
old (12,000 mg.kg"). In 2001 (see Fig. 5.2.6.2) average
nitrogen content was 13,085 mg.kg".

Obr. 5.2.6.2 Priimérné obsahy Zivin v 1. ro¢niku jehli¢i na ploSe Lasenice
Average nutrient contents in the first needle-year class in the plot Lasenice
14000 13085
¢ 126
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X
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V roce 2003 doslo také k mirnému poklesu primér-
ného obsahu fosforu v 1. roéniku jehli¢i a to z hodno-
ty 2 220 mgkg' zjiSténé v roce 2001 na hodnotu
2 003 mg.kg'. V obou piipadech jde o obsahy, které 1ze
charakterizovat jako vysoké, lezici na horni hranici
optima vyzivy fosforem.

Priimémy obsah drasliku klesl v roce 2003 0 901 mg.kg"
na 5 665 mg.kg' ve srovnani s rokem 2001, kdy dosa-
hl primérny obsah drasliku hodnoty 6 566 mg.kg".
Jak v roce 2001, tak v roce 2003 lezi obsahy ve stfedni
oblasti optimdlniho intervalu vyZzivy.

Také obsah véapniku v 1. ro¢niku jehli¢i poklesl v ro-
ce 2003 a dosdhl primérné hodnoty 3 889 mg.kg'.
V roce 2001 byl obsah vdpniku o 843 mg.kg" vyssi, tedy
4 732 mgkg'. Obsah vdpniku se v roce 2003 pohyboval
ve stfedn{ ¢dsti optima vyZzivy.

Primérné obsahy hoi¢iku v 1. roéniku jehli¢i v obou
letech dosdhly hodnoty leZici v dolni ¢dsti optimdlniho
rozsahu vyzivy. V roce 2001 byl primérny obsah hoiciku
831 mg.kg" a v roce 2003 klesl na 789 mg.kg.

Primémy obsah siry v roce 2003 klesl na 928 mg.kg",
a stejné jako v roce 2001 (1 140 mg.kg') byly zjisténé
hodnoty na urovni pfirozeného obsahu a neindikovaly
Zadnou imisni zatéZ sirou.

Obsahy zivin na ploSe nevykazuji Zddny nedostatek
a svéd¢i o vyvazené vyZzivé. Poméry mezi obsahy hlavnich
Zivin a dusikem jsou uvedeny v tabulce.

In 2003 also slight decrease of phosphorus content
was found in the first needle-year class, from 2,220 mg.kg"
in 2001 to 2,003 mg.kg'. 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’,
to 5,665 mg.kg" , in 2003, compared to the 2001, when the
average potassium content was 6,566 mg.kg”'. 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”. In 2001 calcium content was in 843 mg.kg'
higher, i.e. 4,732 mg.kg'. 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’, in 2003 it has decreased to
789 mg.kg.

Average sulphur content in 2003 has decreased to
928 mg.kg'. Same as in 2001 (1,140 mg.kg') 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.

€91 O— Il Udnoun °g
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Tab. 5.2.6.3 Pomeéry zivin v 1. ro¢niku jehli¢i na ploSe Lasenice
Nutrient ratio in the first needle-year class in the plot Lasenice

Lasenice 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

V roce 2001 byly poméry mezi obsahem dusiku a obsa-
hy hot¢iku, vapniku a drasliku v potfadku, pohybovaly se
v optimdlnich rozmezich. Pouze pomér mezi obsahem
dusiku a obsahem fosforu byl tésné pod hranici optimdlniho
poméru. V roce 2003 byly vSechny poméry v optimdlnich
rozmezich a svédcily o vyvazené vyZzivé porostu.

Depozice

Na plose bylo standardni odbérové zatizeni instalovano
v porostu smrku misto ptivodnich odbérovych nadob v Cer-
venci 2003. Hodnoty pH v porostu se pohybuji od 4,02 do
6,70, na volné plose od 4,05 do 7,17, primérné hodnoty se
v porostu zvysily z 4,74 na 5,10, na volné ploSe z 4,42
na 4,68. Koncentrace sirant (SO,*) se pohybuji mezi 2,58
a 18,76 mg.I"' v porostu a mezi 0,60 a 3,32 mg.I"' na volné
plose, koncentrace dusi¢nanti (NOy) v porostu mezi 0,68
a 17,44 mg.I" a na volné plose mezi 0,64 a 5,57 mg.1", kon-
centrace amonnych iontll v porostu mezi 0,75 a 9,20 mg.I"
a na volné plose mezi 0,20 a 4,16 mg.I". Celkova depozice
siry je v roce 2003 v porostu 6,88 kg.ha'.rok', na volné
plose 2,92 kg.ha'.rok™, celkovd depozice dusiku v porostu
je 11,50 kg.ha'.rok' a na volné plose 8,78 kg.ha'.rok'.
Depozice dusiku i siry se ve srovndni s rokem 2002 sniZi-
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 (SO/) are ranging
between 2.58 and 18.76 mg.l" in the stand and between 0.60
and 3.32 mg.l" in open area, concentration of nitrogen com-
pounds (NOj ) in the stand between 0.68 and 17.44 mg.l" and
in open area between 0.64 and 5.57 mg.l', concentration of
amonne ions in the stand was between 0.75 and 9.20 mg.l”
and in open area between 0.20 and 4.16 mg.l’. In 2003
total sulphur deposition in the stand was 6.88 kg.ha'.year”,
in open area 2.92 kg.ha'.year', total nitrogen deposition
in the stand was 11.50 kg.ha'.year' and in open area
8.78 kg.ha'.year'. Both nitrogen and sulphur deposition
decreased, compared to 2002.

Obr. 5.2.6.3 Celkova depozice dusiku a siry na plose Lasenice (kg.ha'.rok")
Total nitrogen and sulphur deposition in the plot Lasenice (kg.ha'.year")

kg.ha'.rok’
30

43,91

B N - throughfall
BN - bulk
B S - throughfall
O0S - bulk

T

1995 1996 1997 1998

1999 2000 2001 2002 2003



Meéfeni koncentraci oxidu sifi¢ittho na stanici Ld-
senice/Vojifov vykazuje pozadové hodnoty. Béhem vege-
tacntho obdobi jsou zjisténé hodnoty prakticky na hranici
méfitelnosti manudlnimi metodami. V zimnim obdobi jsou
mirné vyssi, presto v§ak nedosahuji vyznamnych hodnot.

Measuring of sulphur oxide concentration shows the
background values at the station Ldsenice/Vojifov. 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.

Tab. 5.2.6.4 Depozice vybranych prvkt v roce 2003 (kg.ha".rok")
Deposition of selected elements in 2003 (kg.ha'.year")
Plocha / Plot pH H* NH,” | NO, N S0, S F- | CI-
Q163 | Porost / throughfall 2003 | 5,10 |0,0223 | 9,12 | 19,56 | 11,50 | 20,61 | 6,88 | 0,23 | 6,03
Q163 | Volna plocha / bulk 2003 | 4,68 |0,1010| 8,20 | 10,69 | 8,78 | 8,75 | 2,92 |0,11| 10,21
Tab.5.2.6.5 Depozice ostatnich prvkil a kovi na plochach Il. trovné v roce 2003 (kg.ha'.rok?)
Deposition of other elements and metals on the Level Il plots in 2003 (kg.ha.year?)
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 | Volna plocha/bulk | 0,145 | 5,464 | 0,014 | 0,055 | 3,018 | 0,741 | 0,081 | 1,156 | 0,636 | 0,080

Tab. 5.2.6.6 Primérné mésiéni koncentrace oxidu sifi¢itého na stanici Lasenice v roce 2003 (West-
Gaeck)
Average monthly concentration of sulphur oxide in the station Lasenice in 2003 (West-
Gaeck)

I ] m v v vi vil v IX X Xl Xl |zo. v.o. rok
SO, [ug.m? | 3 5 6 3 2 2 3 2 3 3 3 3 4 2 3
Z.0. zimni obdobi (I - lll, X = XIl) / winter season (I - I, X — XlI)
V.0. vegetacni obdobi (IV — IX) / vegetation period (IV — IX)

Hodnoceni stava korun

I v roce 2003 pokracoval pozvolny trend rdstu primérné
defoliace na aktudlnich 29 %. Trvale zejména stoupd podil
stfedné defoliovanych stromi na vkor stromt slabé defolio-
vanych (obr. 5.2.6.4). Podil zcela zdravych a silné defolio-
vanych stromd zistal mezironé stejny. Podle hodnoty
prumérné defoliace mizeme dieviny sefadit v sestupném
pofadi takto: dub zimni (33,3 %), jedle (31,8 %), smrk
(29,4 %), modiin (28,3 %), buk (25,0 %) — obr. 5.2.6.5.
V porovnani s rokem 2002 zaznamenal nejvétsi pokles hod-
noty prumérné defoliace dub zimni, u néhoz tato hodnota
poklesla na nejniz$i droven od zac¢dtku hodnoceni plochy
v roce 2000. Nepatrné meziro¢ni zlepSeni zdravotniho stavu
bylo podchyceno i u jedle, naopak ostatni dfeviny na ploSe
prokdzaly mirné zhorSeni. U smrku vyrazné pievazoval
,rovnomérny“ typ defoliace (84 %), u 16 % se vyskytovala
,velkd okna v koruné*. U buku prevlddala ,,mald okna v ko-

X

runc .

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 %) — 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 % “big windows
in the crown* observed. Prevailing type of defoliation of
beech was "small windows in the crown".
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Od pocatku monitorovani plochy bylo pravé v roce 2003
zaznamendno nejvice stroml vykazujicich barevné zmény
(33 %) — obr. 5.2.6.6. Nejvice timto poSkozenim byla dotce-
na jedle (85 %), ndsledoval dub zimni (33 %) a buk (31 %),
nejméné zasazen byl smrk (8 %). U modiinu se barevné
zmény nevyskytovaly viibec. Jednalo se o diskoloracni
intenzitu ,,slabou®, ,,stfedni* a ,,silnou‘ v tomto procentudl-
nim poméru: 16 : 10 : 7, 67 % stromu zlstalo bez barev-
nych zmeén. U jehlicnani prevlddal celkovy typ diskolorace
(na celé plose listového orgdnu), u listnact se vyskytovala
diskolorace ve formé skvrn. U dubu zimniho byla po-
zorovdna diskolorace mezi Zilnatinou.

Od roku 2000 bylo pravé v tomto roce zjiSténo i nejvice
stromti s poskozenim kmene (11,5 %). Pfevazovala
mechanickd poranéni vznikld pti t€zb€ a vyklizovdni, nésle-
dovaly hniloby. Nejpostizen€j$i byl smrk. Sekundarni
vyhony byly hodnoceny u listnatych dfevin a jedle — ¢etné
az hojné epikormy se vyskytovaly u 32 % stromd, coz je
torovanych ploch II. drovné. Z dfevin vyrazné€ plodil jen
buk —u 75 % jedinct byl vyskyt plodl kvantifikovan jako
,bézny*. Toto vysoké zastoupeni plodicich buki korespon-
duje se zhorSenim zdravotniho stavu této dfeviny na ploSe,
nebot pravé u téchto doslo i k ndristu miry odlisténi.
Z dievin jesté sporadicky plodil smrk (4 % jedinci).

Obr. 5.2.6.4

Since beginning of investigation, just in 2003 the
highest number of colour changes was recorded (33 % of
the trees) — 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 —
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 %).

Vyvoj zastoupeni tiid defoliace a hodnoty primérné defoliace

Development of defoliation classes and average defoliation
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Obr. 5.2.6.5 Vyvoj priimérné defoliace pro jednotlivé druhy dfevin
Development of average defoliation of individual tree species
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Obr. 5.2.6.6 Vyvoj zastoupeni tfid diskolorace
Development of discoloration classes
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Obr. 5.2.6.7 Déleni roc¢nikd jehlici
Separation of needle-yearclasses

Obr. 5.2.6.8 Kontrola srazkoméru
Control of precipitationmeter




5.2.7

Q 171 - Byt

International code: 2171
Lesni oblast: 17. Polabi
LCR, s. p., LS Choceii

Zakladni charakteristiky plochy / Plot characteristics

Rozmeér plochy v m / Plot area

Datum zalozZeni plochy / Plot established
Expozice / Orientation

Pocet strom( / Number of trees

Nadmofr ska vysSka / Altitude

Porost / Forest stand

Rok zaloZeni hlavniho porostu /
Dominant storey established

Plvod porostu / History of forest stand
Hlavni df evina plochy /The main species
Doplrikové dfeviny /Other species
Zmlazovani / Regeneration

Pldni typ

FAO Soil unit

Humusovy typ / Humus type

Geologické podlozi / Parent material
Lesni typ / Forest type

Celkova pokryvnost pfizemni vegetace /
Total cover of ground vegetation
Fytocenologicka charakteristika/
Phytocenological characteristics

50 x50 m

5.5.1999

rovina / plate

91 (platnost k 08. 2002)
250

273A1 (LHP 1995)
1912

uméle zalozen / artificially planted

habr obecny / Carpinus betulus

lipa malolista / Tilia cordata, dub letni / Quercus robur
dobré / good

fluvizem glejova eubazicka

Entri-Gleyic Fluvisols

semimul / mull

sliny / marls

10-lipova doubrava s pfechodem k bohaté habrové
doubravé s marinkou 1B6

lime-oak woodland with a transition to rich hornbeam
woodland

70 %

PFirozena habrova a lipova doubrava svazu Carpinion.
Zivné stanovisté s oglejenou plidou. Druhové bohaté
bylinné patro s typickymi hajovymi bylinami bez vyraz-
né dominanty. Intenzivni zmlazovani df evin (habr, lipa,
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).

Assessment of visible ozone injury

Hodnoceni viditelného poskozeni ozonem

Vliv ozonu na vegetaci byl oproti roku 2001 znacny.
Vyrazné poSkozeni bylo zaznamendno na lipé (tmavé
teckovani), na brslici (Aegopodium podagraria), kde se
objevilo plo$né hnédnuti a na ostruziniku, kde doslo
k ploSnému cervendni a hnédnuti. Slab$i pfiznaky byly
pozorovdny na buku a habru. Symptomy byly zjiStény i na
celé fadé bylin, i kdyZ jen na nékterych exempldfich. Vice
poskozené byly rostliny fertilni neZ sterilni.

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.



nll-Q 171

3
g
-]

5.

Monitoring zdravotniho stavu lesa

Tab. 5.2.7.1
Byt Stupen poskozeni
5. 9. 2003
Symptomatické druhy:

Aegopodium podagraria 2
Carpinus betulus 1
Centaurea jacea 1
1
]
]

Cirsium rivulare
Fagus sylvatica
Frangula alnus

Plantago major 0-1
Polygonum amphibium 1
Prunus spinosa 0-1
Ranunculus repens 0-1
Rubus fruticosus agg. 2
Taraxacum officinale 0-1
Tilia cordata 2
Nesymptomatické druhy:

Betula pendula
Cirsium arvense
Euonymus europaea
Galium odoratum
Glechoma hederacea
Impatiens parviflora
Phalaris arundinacea
Plantago lanceolata

Obr. 5.2.7.2 Bronzové zabarveni na oslunénych
c¢astech listu brslice kozi nohy
Aegopodium podagraria zptisobené
pfizemnim ozonem, zastinéné Casti
listti zGistavaji zelené
Browning of leaves in the sun-expo-
sed part, shaded parts are green

Obr. 5.2.7.1

Cerné skvrnky na svrchni strané lipy
Tilia cordata zpUsobené pfFizemnim
ozonem, spodni strana listd z(stava
nezbarvena

Black spots on the upper part of the
leaves, lower part unchanged

Obr. 5.2.7.3 Bronzové zabarveni svrchni strany

listl ostruziniku Rubus fructicosus
pfizemnim ozonem, spodni strana
listti ztistava nezbarvena

Browning of the upper part of the
leaves, lower part is not changed

LR
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Listové analyzy

V roce 2003 byl na monitoracni plose Byst, umisténé
v Polabi, proveden tfeti odbér asimilacnich organi pro
stanoveni stavu vyzivy. V listech habru doslo v roce 2003
k poklesu obsahu dusiku, primérny obsah dusiku byl
25 900 mg.kg" a lezel v horni oblasti optimaln{ az luxusn{
VYZivy.

V roce 2003 doslo také k vyraznému poklesu
primérného obsahu fosforu v listech habru a to z hodnoty
1755 mg.kg' zjisténé v roce 2001 na hodnotu 1 110 mg.kg™.
V roce 2003 se obsah fosforu blizi ke hranici nedostatec-
né vyzivy. V predchazejicich letech lezely obsahy fosforu
ve stfedni ¢4sti optimalniho rozsahu vyzivy fosforem.

Primémy obsah drasliku v klesl v roce 2003
o 3 150 mgkg' na 9 509 mg.kg' ve srovndni s ro-
kem 2001, kdy dosahl primérny obsah drasliku hodnoty
12 655 mg.kg". Jak v roce 1999 a 2001, tak i v roce 2003
lezely obsahy drasliku ve stfedni oblasti optimalniho
intervalu vyzivy.

Také obsah vapniku v listech poklesl v roce 2003 a do-
sdhl primérné hodnoty 8 118 mg.kg'. V roce 2001 byl
obsah vapniku o 1 269 mg.kg"' vyssi, tedy 9 387 mg.kg".
Obsah véapniku se v pribéhu celého sledovaného obdobi,
véetné roku 2003, pohyboval v horni oblasti optimalniho
rozsahu vyZzivy.

Primérné obsahy hoi¢iku v listech pii vSech tiech hod-
nocenich dosdhly hodnot lezicich v dolni ¢asti optimélniho
rozsahu vyzivy. V roce 1999 byl primérny obsah hoiciku
1343 mg.kg', v roce 2001 pak 1 317 mg.kg" a v roce 2003
klesl na 1 153 mg.kg".

Primémy obsah siry dosahuje relativné vysokych hod-
not v celém hodnoceném obdobi (1999 — 2003). V roce
1999 a 2001 byl primérny obsah siry 2 055 mg.kg", v ro-
ce 2003 klesl na 1 616 mg.kg'. I pfes pokles obsahu siry
v roce 2003 sveédci zjisténé hodnoty obsahu siry o vyssi
zatézi lokality imisemi siry.

Leaf analyses

In 2003 in the monitoring plot of BYSt, 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”,
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’
in 2001, to 1,110 mg.kg'. 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”, to 9,509 mg.kg’, compared to 2001, when
the average content of potassium was 12,655 mg.kg’. 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”. In 2001
the content of calcium was in 1,269 mg.kg' higher, i.e.
9,387 mg.kg”'. 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”,
in 2001 it was 1,317 mg.kg’, and in 2003 it has decrea-
sedto 1,153 m kg’

Average content of sulphur was reaching high values
during the whole period of evaluation (1999 — 2003).
In 1999 and 2001 the average sulphur content was
2,055 mg.kg', in 2003 it has decreased to 1,616 mg.kg.
In spite of sulphur content decrease in 2003,
the values measured confirm higher load of the locality
by the sulphur emissions.

Obr. 5.2.7.4 Priimérné obsahy Zivin v listech habru na plose Byst
Average content of nutrients in the leaves of hornbeam in the plot Byst
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Obsahy zivin na ploSe nevykazuji Zddny nedostatek
a svédc¢i o vyvazené vyzivé. Poméry mezi obsahy hlavnich
Zivin a dusikem jsou uvedeny v tabulce.

Tab. 5.2.7.2

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.

Poméry Zivin v 1. ro¢niku jehliéi na plose Byst

Nutrient ratio in the first needle-year class in the plot Byst

Byst Optimum 1995
N /Mg (8-30)
N/Ca -7
N/K (1-3)
N/P 6-12)

1997 1999 2001 2003

19,08 20,67 22,46
3,08 2,90 3,19
2,86 2,15 2,72

17,49 15,47 23,33

Z tabulky vyplyvd, ze poméry obsaht dusiku a obsahi
hot¢iku, vdpniku a drasliku jsou béhem celého hodno-
ceného obdobi v potfdadku a pohybuji se v optimdlnim inter-
valu. Ve vSech tfech hodnocenich od roku 1999 do roku
2003 naopak jsou poméry obsahu dusiku a fosforu naruse-
ny a vysoce prekracuji optimdlni doporuceny interval a uka-
zuji na naruSenou rovnovihu mezi témito prvky.

Hodnoceni stavu korun

Primérnd hodnota miry odlisténi na plose Byst v roce
2003 ¢inila 21,1 %, coz je oproti pfedchozimu roku nartist
0 2,4 %. Nizsi hodnotu z roku 2002 (18,7 %) ale lze
povazovat za pon€kud méné vypovidajici o redlném
zdravotnim stavu porostu, nebot byla v tomto roce provede-
na zdravotni probirka a také z hodnoceni ,,vypadly* i né-
které stromy, které se vyvrdtily pfi silné vichfici poc¢dtkem
1éta. ZhorSeni zdravotniho stavu v roce 2003 se projevilo
u dvou dievin na plose — dubu a habru. Vzrostl podil stromi
se stfedni mirou odlisténi na dkor stromil zdravych a slabé
defoliovanych (obr. 5.2.7.5). Zdravotni stav tfeti dfeviny —
lipy — ztistal v porovndni s pfedchozim rokem beze zmény
(obr. 5.2.7.6), lipa i nadale vykazovala slabou miru odlistén{
(primérnd hodnota 15,5 %). Z typt defoliace u vsech dfevin
zcela prevlddal stejné jako v pfedchozich letech typ ,,mald
okna v koruné*. Neobvykle casté bylo odlisténi laterdlnich
¢asti koruny (nejcastéji vrcholu koruny), coz zfejmé souvisi
s extrémnim suchem a lze to povaZovat za prvni projev
pfed¢asného opadu. S nedostatkem vldhy souvisi i vyskyt
zkroucenych listd u vétSiny lip, v priméru zaznamendna
deformace tfetiny listti v koruné. U 10 % habrl pozorovin
na listech slaby zir (postizeno od 5 do 20 % listG) blize
neur¢enym druhem listozravého hmyzu (dérovani listi).
Vyskyt barevnych zmén na listech byl v roce 2003 zaned-
batelny (postizeno méné nez 2 % stromi) — obr. 5.2.7.7.

Stromi s vyskytem sekundarnich vyhonil v koruné a na
kmeni bylo na plose 65 %. Epikormy se nejintenzivnéji
vyskytovaly u dubu a habru, u lipy jen v malé intenzité nebo
viibec. Stromt s poskozenim kmene bylo na plose 16 %
a oproti lonskému roku nedo$lo tedy k Zddné zméné. Jednalo
se predev$im o mechanické poskozeni (odiené baze kment
a kotenové nabehy) vzniklé pfi vyklizeni polomu a probirce

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 Byst 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 — lime — 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
— 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) — 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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v roce 2002. Vyskyt plodi byl zaznamendn u 85 % lip tending, in 2002. Fruiting observed mainly at lime 85 %,
a 52 % habrt. Predevsim lipa plodila ,,hojné. U 4 % stromii and hornbeam 52 %. Fruiting of lime was abundant.

pozorovano odumirdni koruny, jednalo se hlavné o poca- Dieback observed at 4 % of the tree, it was mostly the ini-
tecni stadium, kdy jsou postiZzeny nejtenci vétvicky v lateral- tial stage, where only small branches in lateral part of the
ni ¢asti koruny. crown were affected.

Obr. 5.2.7.5 Vyvoj zastoupeni tfid defoliace a hodnoty priimérné defoliace
Development of defoliation classes and average defoliation
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Obr. 5.2.7.6  Vyvoj primérné defoliace pro jednotlivé druhy dievin
Development of defoliation of individual tree species
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Obr. 5.2.7.7 Vyvoj zastoupeni tfid diskolorace
Development of discoloration classes
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5.2.8
Q 251 — Luisino udoli

International code: 2251
Lesni oblast: 25. Orlické hory

Zakladni charakteristiky plochy /Plot characteristics
Rozmeér plochy v m / Plot area 50x50m
Datum zalozeni plochy / Plot established 2003
Expozice / Orientation JJZ1SSwW
Pocet stroml / Number of trees 199
Nadmofr ska vyska / Altitude 940 m
Plvod porostu / History of forest stand umeéle zalozeny / artificially planted
Hlavni df evina plochy / The main species smrk ztepily / Picea abies
Zmlazovani / Regeneration dobré / good
Meteorologicka méreni Meteorological measuring
Stanice méfi od fijna 2002. Station is measuring since October 2002.

Tab. 5.2.8.1 Primérné mésicni charakteristiky
Mean monthly values

I 1l 1l v \'J Vi Vil VI IX X Xl Xl | prém |[IV-IX

T -62 -68 -05 25 108 148 141 157 99 04 20 -36| 44 11,3
Tmax| -35 -18 29 6,1 152 194 184 206 141 30 47 -0,8]| 82 15,6
Tmin | -88 -102 -38 -11 66 100 10,2 108 63 -20 -01 -6,0| 1,0 7,1
T+ 1,5 11,2 109 18,8 23,0 251 26,7 286 224 142 126 7,6
T- -18,5 -172 -125 -113 -02 43 6,5 33 1,4 -92 -51 -159( SumalV -IX
P 24 00 538 86,0 832 532 278,6

T prumérnd mésicni teplota vzduchu / mean monthly air temperature

Tmax mésicni praimér maximélnich dennich teplot vzduchu / monthly mean of maximum daily air temperatures

Tmin meésicni primér minimdlnich teplot vzduchu / monthly mean of minimum daily air temperatures

T+ nejvyss$i naméfend teplota vzduchu v mésici / the highest temperature in given month

T- nejnizsi naméfend teplota vzduchu v mésici / the lowest temperature in given month

P mésicni thrn srazek / total monthly precipitation
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Tab.5.2.8.2 Pocty dni s prekro¢enim vyznamnych teplot
Number of days overreaching significant temperatures

2003
ledové dny / ice days
(Tmax < 0°C) 39
mrazoveé dny / frost days
(Tmin < 0 °C) 67
letni dny / summer days
(Tmax < 25 °C) 6
tropické dny / tropical
days (Tmax < 30 °C) 0

Tab. 5.2.8.3 Délka teplotnich obdobi vyznamnych pro vegetaci
The length of temperature periods important for vegetation

2003
Kontinudlni bezmrazové obdobi / 143 dni/ days
Continuing non-freezing period (17.5.-6.10)
= Velké vegetacéni obdobi (T > 5° C) / 108 dni / days
Q Long vegetation period (17.5.-1.9)
? Hlavni vegetaéni obdobi (T > 10° C) / 53 dni / days
= Main vegetation period (8.7.-29.8)
2
o
=
1o Obr.5.2.8.1 Vyvoj teplot v roce 2003
Temperature development in 2003
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Listové analyzy Leaf analyses
V roce 2003 byl na monitora¢ni plose Luisino tddoli, In 2003 in the monitoring plot Luisino udoli, situated in
umisténé v Orlickych horach, proveden prvni odbér asimi- Orlické Mts., samples of assimilation organs were taken for
lacnich organt pro stanoveni stavu vyzivy. V 1. roéniku the first time, to state the nutrient status. In 2003, in the first

jehli¢i v roce 2003 byl stanoven primérny obsah dusiku needle-year class, the content of nitrogen was stated of
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Obr. 5.2.8.2

Priimérné obsahy zivin v 1. ro¢niku jehli¢i na ploSe Luisino tdoli

Average contents of nutrients in the first needle-year class in the plot Luisino udoli
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15 123 mg.kg', ktery lezel ve stfedni oblasti optimdln{
vyZivy timto prvkem.

Primémy obsah fosforu lezel v dolni oblasti optimdln{
vyZzivy a dosdhl hodnoty 1 358 mg.kg"'. Uprostfed inter-
valu optimdlni vyzivy byl primérny obsah drasliku v 1. ro¢-
niku jehli¢i — 5 820 mg.kg'. Primémy obsah vdpniku —
4 641 mg.kg' v 1. ro¢niku jehli¢i rovnéz indikuje optimalni
stav vyzivy. Zjistény primérny obsah horéiku 1 209 mg.kg"!
se rovnéZz nachdzi v horni oblasti optimdlniho rozsahu
vyzivy. Stanoveny primémy obsah siry — 1 095 mg.kg
lezi na hranici pfirozeného obsahu a svéd¢i o minimdlnim
zatizen{ sledovaného porostu imisemi siry.

Obsahy Zzivin v 1. ro¢niku jehli¢i na ploSe stanovené
v roce 2003 nevykazuji Zaddny nedostatek. Poméry mezi
obsahy hlavnich Zivin a obsahem dusiku jsou uvedeny v ta-
bulce.

Tab. 5.2.8.4

Ca Mg S

15,123 mg.kg"', 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’.
Average content of potassium in the first needle-year class
— 5,820 mg.kg'. was in the middle of the interval for opti-
mal nutrition. Average content of calcium — 4,641 mg.kg'in
the first needle-year class also indicates optimal nutrition
status. Average content of magnesium, of 1,209 mg.kg"' is
also in the upper of optimal nutrition. Stated average sul-
phur content — 1,095 mg.kg” 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.

Pomeér hlavnich zivin a dusiku na ploSe Luisino udoli

Ratio of the main nutrients and nitrogen in the plot Luisino udoli

Luisino Optimum 1995 1997 1999 2001 2003
udoli

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

Jak je zfejmé z tabulky 1, jsou vSechny poméry obsaht
dusiku k ostatnim Zivindm v roce 2003 v porddku, pohybu-
ji se v optimdlnich intervalech a svéd¢i o vyvdzené vyzivé
porostu.

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.

(3]
5\
2

o

¢
N
a
—




i Il -Q 251

2
o
5

-

5.

Monitoring zdravotniho stavu lesa

Depozice

Na této plose bylo sledovani chemismu srazkové vody
v porostu smrku zahdjeno v zafi roku 2003, proto jsou
k dispozici udaje pouze za posledni tfi mésice roku.
Hodnoty pH se pohybuji mezi 4,31 a 6,41, primérnd kon-
centrace sirani je 8,78 mg.l"', dusi¢nant 6,55 mg.l"
a amonnych iontd 2,31 mg.1l".

Hodnoceni stavu korun

Tato smrkovd plocha v Orlickych hordch byla zafazena
mezi monitorované plochy urovné II v roce 2003. Para-
metry zdravotniho stavu porostu byly hodnoceny u 73 stro-
mi (27 stroml na plose odstranéno v minulosti). Ze vSech
ploch drovné II, kde dominantni dfevinu tvoii smrk, byla
pravé na této lokalité primérna hodnota defoliace porostu
nejnizsi. Stromy zcela zdravé nebo slabé defoliované zauji-
maly téméf 80 % — obr. 5.2.8.3. Z typt defoliace tésné
prevazovala ,rovnomérnd™ nad ,malymi okny v koruné*.
Uspokojivému zdravotnimu stavu porostu odpovidal i za-
nedbatelny podil jedinct s barevnymi zménami (2,7 %),
v tomto piipadé intenzity stfedni (obr. 5.2.8.4).

Odumirani koncovych ¢asti vétvicek v laterdlni casti
koruny (dieback) bylo zaznamendno u 5,5 % stromu.
Poskozeni kmene, zastoupené nejcastéji hnilobami a smolo-
toky rizné intenzity, se objevilo u 23,3 % jedincti. Plodilo
26 % stromd, vyskyt klasifikovan pievazné jako bézny.

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", nitrogen compounds 6.55 mg.l" and
amonne ions 2.31 mg.l".

Crown condition assessment

This spruce plot, situated in Orlické 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 % — 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 Vyvoj zastoupeni tfid defoliace a Obr.5.2.8.4  Vyvoj zastoupeni tfid diskolorace
hodnoty priimérné defoliace Development of discoloration
Development of defoliation classes classes
and average defoliation
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5.2.9
Q 361 - Medlovice

International code: 2361
Lesni oblast: 36. Stredomoravské Karpaty, pohoii Chriby
LCR, s. p., LS Buchlovice

Zakladni charakteristiky plochy / Plot characteristics

Rozmér plochy / Plot area 50x50m
Datum zalozZeni plochy / Plot established 28.4.1998
Expozice /Orientation SV/NE
Pocet stroml / Number of trees 97 (platnost k 08. 2002)
Nadmor ska vyska / Altitude 350m
Porost / Forest stand 215 C 10 (LHP 1995)
Rok zalozeni hlavniho porostu /
Dominant storey established 1900
PGvod porostu / History of forest stand uméle zalozen / artificially planted
Hlavni df evina plochy / The main species  dub zimni / Quercus petraea
buk / Fagus sylvatica
Doplrikoveé df eviny / Other species modfin / Larix decidua
borovice lesni / Pinus sylvestris
Zmlazovani / Regeneration Sporadickeé / rare
Pddni typ kambizem pelicka, mirné oglejena, pfekryta,
FAO Soil unit vyluhovang, s naznaky luvizace
Endoeutri-Stagnic Cambisols
Humusovy typ / Humus type mullovy moder / moder
Geologické podlozi / Parent material flySové st¥idani jilovcd (z&asti vapnitych) a piskovcd,

pfevazné glaukonitickych
claystone to sandstone glauconic rocks

Lesni typ / Forest type 254 svézi bukova doubrava bikova se svizelem vonnym,
pfechod k 2B (bohata Fada)

fresh beech-oak forest with Luzula luzuloides and
Galium odoratum

Celkova pokryvnost pfizemni vegetace / 1%

Total cover of ground vegetation

Fytocenologicka charakteristika / Potencialni pfirozena vegetace - kvétnata dubobucina,

Phytocenological characteristics asociace Melico-Fagetum, Carici pilosae-Fagetum,
s pfechodem ke karpatské ostficové habrove
doubravé. Kef ové patro chybi, bylinné patro velmi mélo
vyvinuto. Dominanta Luzula luzuloides, vyskyt 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.




Meteorologicka méreni

Stanice méfi od listopadu 1999, v roce

komplexni.

2001 byly zazna-

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 Priimérné mésicni charakteristiky
Mean monthly values
| ] 1] v Vv Vi Vil VI IX X Xl Xll [ prim | IV-IX

T -50 61 35 77 156 19,5 18,7 208 13,8 54 50 -0,6 8,2 16,0
Tmax | 1,7 -0,6 8,7 13,6 216 26,0 24,7 280 202 9,1 80 1,8 13,3 22,3
Tmin | -8,2 -10,3 -06 2,3 10,0 13,3 134 144 8,7 21 26 -3,0 3,7 10,3
T+ 45 59 188 254 289 31,8 325 355 28,3 20,7 16,7 8,1
T- -198 179 74 67 18 85 96 97 43 -64 -42 -128| SumalV-IX
P 38,4 39,4 51,3 856 27,2 61,0 302,8

T primérnd mésicni teplota vzduchu / mean monthly air temperature

Tmax meési¢ni primér maximalnich dennich teplot vzduchu / monthly mean of maximum daily air temperatures

Tmin meésicni primér minimdlnich teplot vzduchu / monthly mean of minimum daily air temperatures
T+ nejvyssi naméfend teplota vzduchu v mésici / the highest temperature in given month
T- nejnizsi naméfend teplota vzduchu v mésici / the lowest temperature in given month
P mesicni thrn srazek / total monthly precipitation
Tab. 5.2.9.2 Pocéty dntl s piekroéenim vyznamnych teplot
Number of days overreaching significant temperatures
2000 2001 2002 2003
ledové dny /
33 - 38 43
ice days (Tmax < 0 C)
mrazové dny /
88 - 91 126
frost days (Tmin < 0 C)
letni dny /
52 - 55 68
summer days (Tmax < 25 C)
tropické dny /
10 - 7 19
tropical days (Tmax < 30 C)
Tab. 5.2.9.3 Délka teplotnich obdobi vyznamnych pro vegetaci
The length of temperature periods important for vegetation
2000 2001 2002 2003
Kontinualni bezmrazové obdobi / 215 dni/ days 199 dni / days 187 dni / days
Continuing non-freezing period (10.4.-10.11) - (29.3.-13.10.) | (18.4.-16.10)
Velké vegeta¢ni obdobi (T > 5 °C) / 209 dni / days 193 dni / days 182 dni / days
Long vegetation period (10.4.-5.11) - (29.3.-7.10) | (13.4.-12.10.)
Hlavni vegetaéni obdobi (T>10°C)/| 105 dni/days 142 dni / days 131 dni / days
Main vegetation period (23.5.-4.9) - (28.4.-16.9.) (22.5.-29.9.))
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Obr. 5.2.9.1 Vyvoj teplot v roce 2003
Temperature development in 2003
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Listové analyzy Leaf analyses

V roce 2003 byl na monitora¢ni plose Medlovice,
umisténé v pohoii Chfiby, proveden tfeti odbér asimilacnich
organti pro stanoveni stavu vyzivy. V listech buku doslo
v roce 2003 k mirnému ndrtistu obsahu dusiku ve srovnan{
s rokem 2001 o 1 100 mg.kg" a byl dosazen primérny obsah
23 500 mg.kg". To jest hodnoty srovnatelné s odbérem pro-
vedenym v roce 1999 viz obr. Obsahy dusiku lezi v hor-
ni oblasti optimdlniho rozmezi vyzivy.

Primémy obsah fosforu v listech buku v roce 2003
mirné¢ poklesl o 135 mg.kg' na hodnotu 1 176 mg.kg".

In 2003, in the monitoring plot Medlovice, situated in
Chriby 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"', the average content
was 23,500 mg.kg'. It is the value comparable to sample
taking 1999 — 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, to the value of
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Obr. 5.2.9.2 Priimérné obsahy Zivin v listech buku na plose Medlovice
Average contents of nutrients in the beech leaves in the plot Medlovice
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76 Monitoring zdravotniho stavu lesa

Ve vsech tfech odbérovych letech a zvlasté pak v roce 2003
lezely primérné obsahy fosforu v dolni oblasti optima
VyZivy.

V roce 2003 také mirné poklesl primérny obsah dras-
liku a to z 11 097 mgkg' stanovenych v roce 2001
na 9 869 mgkg', tedy na hodnotu, kterd je stile v horni
oblasti rozsahu optimdlni vyZzivy a kterd zarucuje velmi
dobrou vyZivu timto prvkem.

Stejné jako obsah drasliku poklesl v roce 2003 také
prumérny obsah vapniku a to na hodnotu 10 276 mg.kg",
ktera je srovnatelnd s rokem 1999. Ve vSech tfech odbérech
byly dosazeny primérné obsahy, které piekracuji horni
hranici optima vyZivy a leZi v oblasti luxusni vyZzivy.

Primérné obsahy hotciku v listech buku jsou v posled-
nich dvou odbérech 2001 a 2003 srovnatelné. V roce 2001
byl primérny obsah — 1 569 mg.kg' a v roce 2003 pak
1 527 mg.kg'. Ve vsech tfech odbérech lezely primérné
obsahy hoi¢iku v horni ¢dsti optimdlnitho rozsahu vyZzivy
horéikem.

Primémé obsahy siry v listech buku klesaji, a to
z 2 047 mg.kg" stanovenych v roce 2001 na 1 575 mg.kg"
stanovenych v roce 2003. ZjiSténé hodnoty svédci o kle-
sajici zatézi bukového porostu imisemi siry.

Obsahy Zivin na ploSe nevykazuji Zddny nedostatek.
Poméry mezi obsahy hlavnich Zivin a dusikem jsou uvede-
ny v tabulce.

Tab. 5.2.9.4

1,176 mg.kg". 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' in 2001 to
9,869 mg.kg, 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", 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" , and
in 2003 it was 1,527 mg.kg'. 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"' stated in 2001 to
1,575 mg.kg' 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.

Pomeéry zivin v bukovych listech na ploSe 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 1428 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) 1828 17,09 19,98

Z tabulky je zfejmé, Zze poméry obsaht dusiku a obsahu
hot¢iku, vapniku a drasliku jsou v oblasti optima a nebo
tésné pod jeho hranici (N/Ca) béhem sledovaného obdobi.
Nizké obsahy fosforu a vyssi obsahy dusiku v listech buku
vSak ve vSech tfech hodnocenych letech vyrazné prevySuji
optimdln{ interval a svéd¢i o naruSené rovnovaze ve vyZivé
bukového porostu.

Depozice

Hodnoty pH v porostu se mirné sniZily z 5,47 na 5,33,
pohybuji se mezi 4,25 a 7,16, na volné ploSe se naopak
zvySily z 5,33 na 5,71, pohybuji se od 4,51 do 7,31.
Koncentrace siranti (SO,*) se v porostu pohybuje mezi 3,61
a 19,65 mg.l", koncentrace dusi¢nani (NO;) mezi 0,36
a 29,63 mg.l', koncentrace amonnych iontd mezi 0,24
a 9,41 mg.l', na volné ploSe se koncentrace sirani po-
hybuji v rozmezi 1,74 a 7,91 mg.l’', koncentrace du-
si¢nanti v rozmezi 1,45 a 8,91 mg.l", koncentrace amon-
nych iontd (NH,*) v rozmezi 0,42 a 10,03 mg.l"'. Celko-

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
(SO/) in the stand is ranging from 3.61 to 19.65 mg.l',
concentration of nitrogen compounds (NO;y) from 0.36 to
29.63 mg.l', concentration of amonne ions from 0.24 to
9.41 mg .I'. Bulk concentrations of sulphur compounds are
ranging from 1.74 to 7.91 mg.l', concentration of nitrogen
compounds 1.45 to 8.91 mg.l', concentration of amonne



vd depozice siry se v porostu i na volné ploSe sniZila
(z 9,12 na 6,29 kgha'rok' v porostu a z 5,73
na 4,19 kgha'.rok' na volné ploSe), sniZila se i depo-
zice dusiku (v porostu z 9,65 na 9,02 kg.ha'.rok" a na vol-
né plose z 11,82 na 10,73 kg.ha'.rok™).

ions (NH,*) is ranging from 0.42 to 10.03 mg.l'. Total
deposition of sulphur, both in the stand and open area,
has decreased (from 9.12 to 6.29 kg.ha'.year' in the
stand, and from 5.73 to 4.19 kg.ha'.year' in open area),
also nitrogen deposition decreased (in the stand from
9.65 to 9.02 kg.ha'.year', and in open area from 11.82 to
10.73 kg.ha'.year").

Tab. 5.2.9.5 Depozice vybranych prvkli v roce 2003 (kg.ha'.rok)
Deposition of selected elements in 2003 (kg.ha".year’)
Plocha / Plot pH H* NH,” | NO; N {0 ) S F- | ClI-
Q361 | Porost / throughfall 2003 | 5,33 | 0,0144 | 6,68 | 16,97 | 9,02 | 18,84 | 6,29 |0,24 |8,32
Q361 | Volna 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 ostatnich prvk( a kovti na plochach Il. trovné v roce 2003 (kg.ha".rok™)
Deposition of other elements and metals in the Level Il plots in 2003 (kg.ha.year?)
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 | Volna 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 Priimérné koncentrace latek - stok po kmeni (mg.I")
Stemflow - average concentrations (mg.l")
pH H* NH,’ F- Cl- NO, S0, 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 5,65 | 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




Monitoring zdravotniho stavu lesa

Obr.5.2.9.3 Celkova depozice dusiku a siry na ploSe Medlovice (kg.ha'.rok™)
Total nitrogen and sulphur deposition in the plot Medlovice (kg.ha'.year’)

kg.ha'1 rok™
25 B N - throughfall
BN - bulk
20 W S - throughfall
0S - bulk
15
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Obr.5.2.9.4  Stok po kmeni
Stemflow measurement
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Monitoring zdravotniho stavu lesa

Hodnoceni stavu korun

Hodnota primérné defoliace na plochu stoupla z 24,1 %
v roce 2002 na 26,2 % v roce 2003. Za celou dobu hodno-
ceni této plochy tak dosdhla mira odlisténi nejvys$si hodno-
ty (obr. 5.2.9.5). Oproti pfedchozim letim klesl pocet stromt
se slabou defoliaci a naopak vzrostl podil stromt se stfedn{
mirou odlisténi — takovychto stroml bylo v roce 2003 na
ploSe 46,6 %. I naddle pokracoval trend zhorSovani zdravot-
niho stavu buku (obr. 5.2.9.6) — primérnd defoliace této
dieviny v roce 2003 ¢inila 22,8 %, coz znamend ndrtiist o
11,1 % od roku 2000. Vyssi mira odlisténi buku mize sou-
viset jednak s nedostatkem vldhy a jednak se semennym
rokem buku. Semenny rok se opakoval po dvou letech
(2001, 2003), na plose plodila t¢éméf polovina bukt a u téch-
to stromu byl zaznamendn vyrazny vzestup miry odlisténi (v
porovndni s hodnotami z pfedchoziho roku az o 20 %).
Defoliace dubu vzrostla v porovndni s rokem 2002 jen
mirné a dosdhla hodnoty 30,2 %, coz je stdle o témér 8 %
méné nez v roce 2000, kdy byl zdravotni stav dubu v disled-
ku Ziru obalece dubového nejhorsi. Jedinou dievinou, u niz
doslo k meziro¢nimu zlepSeni zdravotniho stavu, byl mod-
fin; borovice zlstala na stejné urovni. Z typt defoliace
pievazoval u buku typ ,,mald okna v laterdlni ¢4dsti koruny*,
respektive ,,velkd okna v laterdln{ ¢asti koruny u stromt
s vyS$i mirou odlisténi. Laterdlni ¢asti koruny byla v tomto
prfipadé oslunénd vrcholova ¢4st koruny s hojnym vyskytem
plodi. U dubu byl typ defoliace popsan jako ,,pievazné vel-
kd okna v koruné®, pfipadné , listy jen na konci vétvi* u nej-
vice poskozenych jedinct. Slaba diskolorace (postiZzeno do
25 % listovych organt v koruné) se objevila u 6 % stromi —
pfevdzné u borovic. Vyvoj miry diskolorace v pfedchozich
letech je patrny z obr. 5.2.9.7. U témér Ctvrtiny dubi byly
pozorovany deformace listi (zkrouceni listové cepele podél
hlavni osy) vyskytujici se hlavné v horni oslunéné casti
koruny a svédcici o silném vldhovém deficitu v tomto roce.

O zhorsovani zdravotniho stavu porostu mize svédcit
i stoupajici podil stromd s vyskytem sekundarnich vyhont
v koruné a na kmeni, kterych bylo v roce 2003 na plose jiz
60 %. K odumirani vétvi od konce doslo u 4,6 % stromd,
jednalo se o odumirdni o slabé az stfednf{ intenzité. Vyskyt
poskozeni kmene na ploSe Medlovice je pouze mirny —
hnilobou a mechanickym poskozenim kmene postiZzeno
necelych 5 % stromt. V porovndni s 43 % plodicich buki
byl vyskyt plodt u dubi zanedbatelny (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 — they were of 46.6 % in 2003.
The trend of beech state deteriorating was ongoing
(Fig. 5.2.9.6) — 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 —
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 — 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.5.2.9.5 Vyvoj zastoupeni tfid defoliace a hodnoty priimérné defoliace
Development of defoliation classes and average defoliation
Q 361
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Obr.5.2.9.6  Vyvoj prtimérné defoliace pro jednotlivé druhy dfevin
Average defoliation of individual tree species
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Obr. 5.2.9.7 Vyvoj zastoupeni tfid diskolorace
Development of discloration classes
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5.2.10

Q 511 - Kolova

International code: 511

Lesni oblast: 3. Karlovarska vrchovina

Spravce: Lazenské lesy Karlovy Vary

Zakladni charakteristiky plochy / Plot characteristics

Rozmeér plochy v m / Plot area

Datum zalozeni plochy / Plot established
Expozice / Orientation

Pocet strom0 / Number of trees
Nadmofr ska vyska / Altitude

Porost / Forest stand

Rok zalozeni hlavniho porostu /
Dominant storey established

PGvod porostu / History of forest stand
Hlavni df evina plochy / The main species
Doplniikoveé df eviny / Other species
Zmlazovani / Regeneration

PGdni typ

FAO Soil unit

Humusovy typ / Humus type

Geologickeé podlozi / Parent material

Lesni typ / Forest type

50 x50 m

7.9.1995

JZ/SwW

159 (plati k 08. 2002)
570 m

3C9 (LHP 2001)
1910

umeéle zalozen / artificially planted

smrk ztepily / Picea abies

modF in opadavy / Larix decidua

velmi dobré / very good

kambizem dystricka

Dystric Cambisols

surovy moder az mocny morovy moder /moder
stf edné hrubozrnny biotiticky granit / moderately
grained biotitic granite

4K1 - kysela buc¢ina metlicova / acid beech woodland
with Luzulo-Fagetum ass.

Total cover of ground vegetation
Fytocenologicka charakteristika /
Phytocenological characteristics

Celkova pokryvnost pfizemni vegetace / 65 %

Potencialni pfirozena vegetace — acidofilni bucina
asociace Luzulo-Fagetum

Potential natural vegetation — acidophilous beech
woodland with Luzulo-Fagetum ass.

Listové analyzy

V roce 2003 byl na monitora¢ni plose Kolovd, umisténé
v Karlovarské vrchoving, proveden jiz paty odbér asimi-
la¢nich orgdnl pro stanoveni stavu vyzivy. V 1. ro¢niku
jehli¢i doslo v roce 2003 k poklesu obsahu dusiku a to na
primémy obsah 11 038 mg.kg', lezici pod hranici defi-
cience. Z pohledu celého sledovaného obdobi 1995 — 2003
lze konstatovat, Ze se projevuje zietelny klesajici trend
obsahu dusiku v 1. ro¢niku jehlict,

Primémy obsah fosforu v 1. ro¢niku jehli¢i v roce
2003 mirné vzrostl ve srovnani s rokem 2001 na hodnotu
1 891 mg.kg", lezici v horni oblasti optimdlniho rozmezi
vyzivy fosforem. Béhem celého obdobi obsahy fosforu
mirné kolisaji a projevuje se minimdlni klesajic{ trend.

V roce 2003 primérny obsah drasliku mirné,
0 932 mg.kg', narostl na hodnotu 5 288 mg.kg"'. Tento
prumérny obsah i predchazejici hodnoty lezi v horni a stied-
ni oblasti optimdlniho rozsahu vyzivy. Z pohledu celého

Leaf analyses

In 2003, in the monitoring plot Kolovd, situated in
Karlovarskd 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', below the deficiency level.
From the viewpoint of the whole period investigated of 1995
— 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', 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', to the value of 5288 mg.kg'.
This average content, same as previous values, represents
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Obr. 5.2.10.1 Priimérné obsahy Zivin v 1. ro¢niku jehli¢i na ploSe Kolova
Average nutrient contents in the first needle-year class in the plot Kolova
1,550
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sledovaného obdobi dochdzi k mirnému poklesu obsahu
drasliku v 1. ro¢niku jehlici.

Mirny pokles primérného obsahu vapniku byl také za-
znamendn v roce 2003. Primérny obsah védpniku v 1. ro¢-
niku jehli¢i byl 5 863 mg.kg'. Mirn€ poklesl ve srovnani
s rokem 2001, je vSak vys$si nez pifi pfedchdzejicich
odbérech. Za celé hodnocené obdobi se projevuje zietelny
trend nartstu obsahu vapniku.

raimérmy obsah hoi¢iku v 1. roéniku jehli¢i byl
1 000 mg.kg" a byl srovnatelny s hodnotami stanovenymi
v letech predchdzejicich. Ve vSech piipadech jsou obsahy
hoi¢iku ve stfedni ¢dsti optimdlniho rozsahu vyzivy timto
prvkem.

Obsahy siry v 1. rocniku jehli¢i od roku 1999 klesa-
ji a to z hodnoty 1 265 mgkg' na primérmy obsah
953 mg.kg' stanoveny v roce 2003. Nizké hodnoty obsa-
hu siry, pohybujici se v roce 2003 na hranici pfiroze-
ného pozadi, svéd¢i o nizké zatéZi porostu imisemi siry.

Obsahy zivin na plose vykazuji pouze nedostatek du-
siku. Poméry mezi obsahy hlavnich Zivin a obsahem dusiku
jsou uvedeny v tabulce.

Tab. 5.2.10.1

1999 2001

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™. 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" 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' to the average of
953 mg.kg' 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.

Pomeéry zivin v 1. ro¢niku jehli¢i na ploSe Kolova

Ratios of nutrient contents in the first needle-year class in the plot Kolova

Kolovd 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

Z tabulky vyplyvd, Ze béhem hodnoceného obdobi 1995
— 2003 jsou poméry mezi obsahy dusiku a hot¢iku v pordd-
ku. Nedostatkovy obsah dusiku v roce 2003 se odrazil

Table shows that during the period of investigation of
1995 — 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
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v poklesu poméru obsahu dusiku a vdpniku pod hranici
optima. Poméry mezi obsahem dusiku a drasliku lezi také
v oblasti optima. Nedostatek dusiku v 1. ro¢niku jehlici se
v roce 2003 také projevil v naruSeni vyvdZenosti poméru
obsahu dusiku a fosforu.

Hodnoceni stavu korun

Primérnd hodnota defoliace se na plose Kolova po celou
dobu sledovani od roku 1995 neustdle pohybuje nad 30 %
(obr. 5.2.10.2). Vrcholu dosdhla v roce 1996 (36,4 %),
ndsledoval mirny pokles a v poslednich letech se témér
neméni a zlstava cca 32 %. V roce 2003 ¢inila 33,2 %, coZ
zna¢i mirny meziro¢ni narast o 1,1 %. Na dosti vysoké mife
odlisténi se pfedevSim podili Spatny zdravotni stav smrku
(obr. 5.2.10.3), jehoz prtimérnd hodnota defoliace v roce
2003 byla 36,6 %, zatimco tato hodnota pro druhou dfevi-
nu na ploSe — modiin — ¢inila 20,0 %. Z obrizku je také
patrny trend mirného zhorSovdni a naopak mirného
zlepSovani zdravotniho stavu smrku, respektive modfinu.
Tomuto stavu odpovidd i intenzita odlisténi: zatimco témét
vSechny modiiny byly slabé defoliované nebo zcela zdravé,
u drtivé vétsiny smrku se jednalo o defoliaci stfedni. Z typt
defoliace prevazovala ,rovnomérna“ nad ,,velkymi okny
v koruné®. V roce 2003 byl zaznamendn viibec nejvyssi
podil stromtli s barevnymi zménami od zacatku sledovan{
tohoto parametru na ploSe — obr. 5.2.10.4. Diskolorace
s prevazujici intenzitou stfedni a slabou se objevily u 30 %
jedinct. Postizenou dfevinou byl opét smrk.

Stabilné vysoké ztistivd zastoupeni stromi s poskozenim
kmene. Jednd se o smolotoky rizné intenzity, mechanicka
poskozeni vznikld pfi t€Zb€ a vyklizovdni, hnilobu a také
rakovinu kmene. Téchto v roce 2003 bylo 38 %, coz ¢ini
tuto plochu nejvyrazné€ji postizenou v tomto ohledu mezi
vSemi ostatnimi plochami II. drovné a svéd¢i o celkové Spat-
ném zdravotnim stavu porostu na lokalité. Pfesto bylo za-
znamenano 29 % smrkl a 40 % modiing, které 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 Kolovd 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 — larch
—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 —
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.

Obr. 5.2.10.2 Vyvoj zastoupeni tfid defoliace a hodnoty priimérné defoliace
Development of defoliation classes and average defoliation
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Obr. 5.2.10.3 Vyvoj priimérné defoliace pro jednotlivé druhy dfevin
Development of average defoliation of individual tree species
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Obr. 5.2.10.4 Vyvoj zastoupeni tfid diskolorace
Development of discoloration classes
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5.2.11

Q 521 - Lazy

International code: 521

Lesni oblast: 3. Karlovarska vrchovina
Sprivce: Lesy CR, s. p., LZ Kladska

Zakladni charakteristiky plochy / Plot characteristics

Rozmér plochy v m / Plot area

Datum zalozZeni plochy / Plot established
Expozice / Orientation

Pocet strom( / Number of trees

Nadmor ska vyska / Altitude

Porost / Forest stand

Rok zalozeni hlavniho porostu /
Dominant storey established

Plvod porostu / History of forest stand
Hlavni df evina plochy / The main species
Zmlazovani / Regeneration

Pldni typ

FAO Soil unit

Humusovy typ / Humus type

Geologické podlozi / Parent material

Lesni typ / Forest type

Celkova pokryvnost pfizemni vegetace /
Total cover of ground vegetation
Fytocenologicka charakteristika /
Phytocenological characteristics

50 x50 m

12.10. 1994

SV/NE

94 (platnost k 08. 2002)
875 m

84B12 (LHP 1994)
1887

uméle zalozen / artificially planted
smrk ztepily / Picea abies

dobré / good

kryptopodzol modalni mélce umbricky
Dystric Cambisols

mocny surovy moder / moder

hrubozrnny biotiticky granit / coarse-grained biotitic
granite

90 %
6K1 - kysela smrkova bucina metlicova / acid
spruce-beech woodland

Potencialni pFirozena vegetace — horska acidofilni
smrkova bucina asociace Luzulo-Fagetum
montanum s pfechodem ke smr&iné

Potential natural vegetation — mountain acidophilous
spruce-beech woodland of Luzulo-Fagetum
montanum ass., with a transition to spruce
woodland
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Meteorologicka méreni

Meteorological measuring

Tab. 5.2.11.1 Primérné mésicni charakteristiky
Mean monthly values
[ 1l 1l v Vv Vi VIl Vi IX X Xl Xl prim IV-IX

T 44 -52 22 43 116 16,9 152 183 114 20 29 -1.9 6,1 12,9
Tmax | -19 -09 63 90 16,1 220 20,1 239 162 50 6,2 0,7 10,2 17,9
Tmin | -6,8 -86 -1,3 0,1 71 11,8 109 128 74 -0,7 0,2 -43 2,4 8,4
T+ 6,4 91 145 191 26,3 280 29,0 322 253 148 133 57
T- -154 -186 -85 -105 -0,2 53 68 59 20 -86 -53 -11,0 Suma IV - IX
P 240 24,7 53 43,0 20,4 504 167,8

T prumérnd mésicni teplota vzduchu / mean monthly air temperature

Tmax mési¢ni primér maximalnich dennich teplot vzduchu / monthly mean of maximum daily air temperatures

Tmin mési¢ni primér minimdlnich teplot vzduchu / monthly mean of minimum daily air temperatures

T+ nejvyssi namérend teplota vzduchu v mésici / the highest temperature in given month

T- nejniz$1 namérend teplota vzduchu v mésici / the lowest temperature in given month

P meésicni thrn srdzek / total monthly precipitation

Tab. 5.2.11.2 Poéty dnli s piekro¢enim vyznamnych teplot

Obr. 5.2.11.1

Number of days overreaching significant temperatures

2003
ledové dny /
ice days (Tmax < 0 C) 19
mrazové dny /
frost days (Tmin < 0 C) 64
letni dny /
summer days (Tmax < 25 C) 29
tropické dny /
tropical days (Tmax < 30 C) 2

Vyvoj teplot v roce 2003
Temperature development in 2003
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Tab. 5.2.11.3 Délka teplotnich obdobi vyznamnych pro vegetaci
The length of temperature periods important for vegetation

2003
Kontinualni bezmrazové obdobi / 144 dni / days
Continuing non-freezing period (17.5.-7.10)
Velké vegetacni obdobi (T > 5°C) / 142 dni / days
Long vegetation period (16.5.- 4.10.)
Hlavni vegetaéni obdobi (T > 10° C) / 69 dni / days
Main vegetation period (22.6.-29. 8)

Hodnoceni viditelného poSkozeni ozonem

Vliv ozonu na vegetaci byl velmi maly. Z dfevin byly
zietelnéjsi symptomy poskozeni zjiStény pouze na pamel-
niku (Symphoricarpos albus) a ¢erném bezu (Sambucus
nigra). Zcela nepatrné a ojedinélé symptomy byly zazna-
mendny je$t¢ u nékolika malo dalSich dfevin, nikoliv v§ak
na vrbach. Z bylin se jako symptomatické jevily druhy
Cirsium heterophyllum, Crepis paludosa, Heracleum man-
tegazzianum, Tanacetum vulgare, Rubus idaeus a Urtica
dioica. U dal$ich druhi bylo poskozeni nepatrné nebo neby-
lo zaznamendno vubec.

Obr. 5.2.11.2 Tmavé skvrny a cervené zbarveni
oslunénych listi Prenanthes pur-
purea vyvolané pfizemnim ozonem
Dark spots and red colour of the
sun-exposed parts of Prenanthes
purpurea leaves

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.

Obr. 5.2.11.3 Bronzové zabarveni svrchni strany
listd maliniku Rubus idaeus pFizem-
nim ozonem, spodni strana listd
z(stava nezbarvena
Browning of the upper part of the
Rubus idaeus leaves, lower part of
leaves is uncoloured

12S O — Il Usnoun °g
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Tab. 5.2.11.4

Stupen poskozeni
16. 9. 2003

Lazy

Symptomatické druhy:

Aegopodium podagraria 0-1

Antriscus sylvestris 0-1

Artemisia vulgaris 0-1

Cirsium heterophyllum 1

Crepis paludosa 1

Heracleum mantegazzianum 1

Heracleum sphondylium 0-1

Hieracium argillaceum 0-1

Hypericum maculatum 1

Picea abies 0-1

Populus tremula 0-1

Rosa sp. 0-1

Rubus fruticosus 0-1

Rubus idaeus 0-1

Sambucus nigra 1

Symphoricarpos albus 1-2

Tanacetum vulgare 1

Urtica dioica 1

Nesymptomatické 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

Listové analyzy

V roce 2003 byl na monitoracni plose Lazy, umisténé
v Karlovarské vrchoving€, proveden jiz paty odbér asimi-
la¢nich orgdnd pro stanoveni stavu vyzivy. V 1. rocniku
jehli¢i doslo v roce 2003 k mirnému ndrdstu obsahu
dusiku a to na primérny obsah 13 344 mg.kg', ten lezi
v dolni oblasti optimdlniho rozsahu vyzivy. Z pohledu
celého sledovaného obdobi 1995 — 2003 1ze konstatovat,
Ze obsahy dusiku v 1. ro¢niku se pohybuji v rozmezi
od 12 000 do 13 000 mg.kg" a jsou bez zfejmého tren-
du.

Primémy obsah fosforu v 1. ro¢niku jehli¢i v roce 2003
mirné poklesl ve srovndni s rokem 2001 na hodnotu
1 766 mg.kg', lezici v horni oblasti optimédlniho rozmezi
vyzivy fosforem. Béhem celého obdobi obsahy fosforu
mirné kolisaly nad obsahem 2 000 mg.kg" a neprojevovaly
Zadnou tendenci k poklesu nebo nartstu.

Obr. 5.2.11.4 Bronzové zabarveni listli bortivky
c¢erné Vaccinium myrtillus, spodni
strana listd zlistava nezbarvena
Browning of the leaves and dark
spots and red colour of the sun-
exposed Vaccinium myrtillus leaves,
lower part not coloured

Leaf analyses

In 2003, in the monitoring plot of Lazy, situated in
Karlovarskd 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', which means lower
layer of optimal nutrition. From the perspective of the
whole period investigated of 1995 — 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', 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', 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", they did not
show any tendency to increase or decrease.
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V roce 2003 primérny obsah drasliku mirné vzrostl
o 188 mg.kg' na hodnotu 5 414 mg.kg'. Tento primérny
obsah i pfedchdzejici hodnoty leZi v stfedni oblasti opti-
madlniho rozsahu vyzivy. Z pohledu celého sledovaného
obdobi dochdzi k mirnému poklesu obsahu drasliku
v 1. ro¢niku jehlici.

Zietelny nartist primérného obsahu vapniku byl zazna-
mendn v roce 2003. Primérny obsah vapniku v 1. ro¢ni-
ku jehli¢i byl 3 705 mgkg'. ZvySovani obsahu vipniku
v 1. ro¢niku jehli¢i je zfejmé od roku 1999 a za celé hodno-
cené obdobi lze hovofit o vyrazném trendu nartistu obsahu
véapniku.

V roce 2003 byl priimérny obsah hoic¢iku v 1. ro¢niku
jehli¢i 1 107 mg.kg' a byl srovnatelny s hodnotami sta-
novenymi v piedchdzejicich letech. Od roku 2001 jsou
obsahy hoi¢iku ve stfedni ¢4sti optimdlniho rozsahu vyZivy
timto prvkem.

Obsahy siry v 1. ro¢niku jehli¢i od roku 1997 klesa-
ji a to z hodnoty 1 330 mgkg' na primérny obsah
973 mg kg' stanoveny v roce 2003. Nizké hodnoty obsahu
siry, pohybujici se v roce 2003 na hranici pfirozeného
pozadi, svéd¢i o nizké zatéZi porostu imisemi siry.

Obsahy Zivin na ploSe stanovené v roce 2003 nevykazu-
ji Zadny nedostatek. Poméry mezi obsahy hlavnich Zivin
a obsahem dusiku jsou uvedeny v tabulce.

In 2003 the average content of potassium has increased
slightly, in 188 mg.kg" , to the value of 5,414 mg.kg". 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'. 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™" , 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"' to the average
of 973 mg.kg"' , 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.

Tab. 5.2.11.5 Poméry zivin v 1. ro¢niku jehli¢i na ploSe 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

Obr. 5.2.11.5 Priimérné obsahy Zivin v 1. ro¢niku jehli¢i na ploSe Lazy
Average nutrient contents in the first needle-year class in the plot Lazy
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Jak je zfejmé z tabulky, tak se v celém hodnoceném ob-
dobi poméry obsahl dusiku a obsahti hoic¢iku, vapniku,
drasliku a fosforu (aZ na jednu vyjimku v roce 2001) pohy-
buji v optimdlnim intervalu a ukazuji na vyvdzenou vyZzivu
sledovaného porostu.

Depozice

Hodnoty pH se v porostu pohybuji od 4,00 do 6,45,
primérnd hodnota se zvysila z 4,47 na 4,57, na volné plose
od 4,89 do 6,52, primérna hodnota se nepatrné zvysila
z 5,24 na 5,35 ve srovnani s rokem 2002. Koncentrace
sirant se pohybuji v porostu v rozmezi 0,98 a 19,15 mg.1",
na volné ploSe v rozmezi 1,04 a 3,36 mg.l", koncentrace du-
sicnani (NO;) se pohybuji v rozmezi 0,31 a 29,79 mg.l"
v porostu a v rozmezi 2,12 a 5,96 mg.I"' na volné plose,
koncentrace amonnych iontd (NH,*) mezi 0,50 a 9,22 mg.1"
v porostu a mezi 0,71 a 1,80 mg.I" na volné plose. Celkova
depozice siry v porostu ¢ini 10,86 kg.ha'.rok’, na volné
plose 3,74 kg.ha'.rok™, celkovd depozice dusiku v porostu
je 18,41 kg.ha'.rok' a na volné plose 9,42 kg.ha'.rok™.
Ve srovnani s rokem 2002 depozice siry a dusiku na volné
plose mirné poklesla, celkova depozice dusiku v porostu se
nepatrné zvysila.

Plocha Lazy spadd do oblasti, kterd byla v sedmde-
satych a osmdesdtych letech vyrazné zatiZzena vysokymi
koncentracemi oxidu sifi¢itého. V soucasné dobé 1ze kon-
centrace této Skodliviny charakterizovat jako pozadové.
Primérné mési¢ni hodnoty se drzi i v zimnim obdobi v roz-
sahu 2 — 3 pg.m?, primérné denni koncentrace ptesahujici
10 ug.m* byly zjiStény jen v nékolika piipadech v unoru,
dubnu a v kvétnu 2003, nejvyss$i namérend denni koncen-
trace byla v roce 2003 pouze 17 pug.m?.

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', in open area they are 1.04 to
3.36 mg.l', concentration of nitrogen compounds (NO;) are
ranging between 0.31 and 29.79 mg.l" in the stand, and
between 2.12 and 5.96 mg.l'" in open area, concentration
of amonne ions (NH,*) is between 0.50 and 9.22 mg.l" in the
stand and between 0.71 and 1.80 mg.l" in open area. Total
sulphur deposition in the stand was 10.86 kg.ha'.year', in
open area 3.74 kg.ha'.year', total nitrogen deposition
in the stand was 18.41 kg.ha'.year' and in open area
9.42 kg.ha'.year'. 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 — 3 ug.m?, average daily concentra-
tions, overreaching 10 ug.m?, in several cases, in February,
April and May 2003, the highest daily concentration mea-
sured was only 17 ug.m? in 2003.

Obr. 5.2.11.6 Celkova depozice dusiku a siry na plose Lazy (kg.ha".rok’)
Total nitrogen and sulphur deposition at the plot Lazy (kg.ha'.year?)
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Tab. 5.2.11.6 Depozice vybranych prvki v roce 2003 (kg.ha".rok™)
Deposition of selected elements in 2003 (kg.ha.year’)

Plocha / Piot pH H* NH,” | NO; N S0* 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| Volna 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 ostatnich prvkii a kovti na plochach Il. tirovné v roce 2003 (kg.ha.rok™)
Deposition of other elements and metals on the Level Il plots in 2003 (kg.ha.year)

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| Volna plocha / bulk | 0,068 | 4,216 | 0,013 | 0,239 | 1,796 | 0,587 | 5,892 | 3,016 | 10,234 | 0,311

Tab. 5.2.11.8 Primérné mésiéni koncentrace oxidu sifi¢itého na stanici Lazy v roce 2003 (West-Gaeck)
Average monthlly concentrations of sulphur oxide in the station Lazy in 2003 (West-Gaeck)

| nm m v v v

Vil

vil IX X XI Xl rok

SO, [ug.m?] 2 3 2 3 3 2 2

2 2 2 2 2 2 2 2

Z.0.

v.0. vegetacni obdobi (IV-IX) / vegetation period (IV-1X)

Hodnoceni stavu korun

Nejvyssi primérnd hodnota defoliace byla zjisténa hned
v prvnim roce monitoringu této plochy — v roce 1995, a to
34,5 %. Poté dochdzi uz jen k postupnému mirnému
zlepSovani zdravotniho stavu porostu a tento trend se neza-
stavil ani v roce 2003, kdy primérnd hodnota defoliace Cini-
la 29,6 % a poprvé tedy klesla pod 30 %. Oproti pred-
chozim rokiim se dosti snizil podil stfedné defoliovanych
stromd ve prospéch stromti slabé defoliovanych, kterych
v roce 2003 bylo 40 % — obr. 5.2.11.7. Z typt defoliace
vyrazné prevladd rovnomérna ztrata jehlici v koruné.

S mirnym zlepSovdnim zdravotniho stavu porostu, resp.
snizovanim primérné hodnoty defoliace nekoreluje para-
metr diskolorace. V roce 2003 bylo barevnymi zménami
postizeno 19 % stroml, coz znamend nejvétsi podil
postiZzenych stromu timto symptomem od zacdtku sledovani
plochy — obr. 5.2.11.8. V drtivé vétsiné se jednalo o barevné
zmény slabé intenzity (postizeno maximalné 10 % jehli¢i
v korun¢).

Rok 2003 byl velmi plodnym pro smrk na této lokalité.
35 % smrk plodilo ,,bézné*, u 23 % byl vyskyt plodi klasi-
fikovén jako ,.hojny*. Podil stromt s poSkozenym kmenem
se v tomto roce zvysil o 1 % oproti pfedchozimu roku a ¢in{
24 %. NejcastéjSim typem poskozeni jsou hniloba a smolo-
toky.

zimni obdobi (I-11I, X-XII) / winter season (I-111, X-XII)

Crown condition assessment

The highest average defoliation was observed in the
first year of evaluation in the plot — 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
— 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 — 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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Obr. 5.2.11.7 Vyvoj zastoupeni tFid defoliace a hodnoty priimérné defoliace
Development of defoliation classes and average defoliation
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Obr. 5.2.11.8 Vyvoj zastoupeni tfid diskolorace
Development of discoloration classes
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Q331 -

Cernava

International code: 531
Lesni oblast: 27. Hruby Jesenik
Sprivce: Lesy CR, LS HanuSovice

Zakladni charakteristiky plochy / Plot characteristics

Rozmér plochy v m / Plot area

Datum zalozZeni plochy / Plot established
Expozice / Orientation

Podet stroml / Number of trees

Nadmor ska vyska / Altitude

Porost / Forest stand

Rok zalozeni hlavniho porostu /
Dominant storey established

Plvod porostu / History of forest stand
Hlavni df evina plochy / The main species
Zmlazovani / Regeneration

Pldni typ

FAO Soil unit

Humusovy typ / Humus type

Geologické podlozi / Parent material
Lesni typ / Forest type

Celkova pokryvnost pfizemni vegetace /
Total cover of ground vegetation

Fytocenologicka charakteristika /
Phytocenological characteristics

50 x 50 m

17.8.1995

SZ /NW

109 (platnost k 01. 2000)
1000 m

354C10a (LHP 1995)
1903

uméle zalozen / artificially planted

smrk ztepily / Picea abies

dobré / good

kryptopodzol modaini

Dystric Cambisols

surovy moder / moder

svorova rula / slate-gneiss

7K1 - kysela bukova smrcina metlicova /

acid beech-spruce woodland with Deschampsia
flexuosa

80 %

Potencialni pfirozena vegetace — horska
klimaxova smr¢ina svazu Piceion excelsae

s pfechodem k horskeé acidofilni bu¢iné asociace
Luzulo-Fagetum montanum

Potential natural vegetation — mountain climax
spruce stand of Piceion excelsae group with

a transition to mountain acidophilous beech ass.
of Luzulo-Fagetum montanum

Hodnoceni viditelného poSkozeni ozonem

Vliv ozonu na vegetaci byl v roce 2003 v rtizné mife
pozorovatelny u velké vétSiny druhd, nejvyraznéji na né-
kterych bylindch. Vzhledem k prevazujici severni expozici
je viak poskozeni mnohem mirnéjii nez na plose Svycarna.
Z dievin byly nejvice symptomaticky javor klen (Acer
pseudoplatanus), v mensi mite smrk, topol osika (Populus
tremula), jetdb ptaci (Sorbus aucuparia). Nepatrné bylo
poskozeni buku. Z bylin byly vyraznéjsi symptomy zazna-
mendny u druhd Rubus idaeus, Senecio hercynicus a
Plantago major, v mensi mife pak napi. u druhl rodu
Hieracium, Ranunculus nemorosus, R. repens, Rumex ace-
tosella, R. obtusifolius, Tancetum vulgare, Taraxacum offi-
cinale, Tussilago farfara a pravdépodobné 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
Svycdrna. 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.
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Tab. 5.2.12.1

Stupen poskozeni
4. 9. 2003

Cernava

Symptomatické druhy:
Acer pseudoplatanus
Alchemilla sp.

Betula pendula

Cirsium arvense

Fagus sylvatica
Hieracium argillaceum
Hieracium murorum
Hieracium pilosella
Luzula sylvatica

Picea abies

Plantago major 1
Populus tremula
Prenanthes purpurea
Ranunculus nemorosus
Ranunculus repens
Rubus idaeus

Rumex acetosella
Rumex obtusifolius
Salix aurita 0-1
Scrophularia nodosa 0-1
Senecio hercynicus 1-2
Sorbus aucuparia 0-1
Tanacetum vulgare 1
Taraxacum officinale 1
Tussilago farfara 1
Urtica dioica 0-1
Vaccinium myrtillus 1
Nesymptomatické druhy:

Epilobium angustifolium

Hypericum maculatum

Potentilla anserina

Salix capraea

Trifolium alpestre

Trifolium repens

N
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Listové analyzy

V roce 2003 byl na monitoraéni plose Cerfiava, umisténé
v Hrubém Jeseniku, proveden jiz paty odbér asimilacnich
organti pro stanoveni stavu vyzivy. V 1. ro¢niku jehli¢i doslo
v roce 2003 k vyraznému ndrtstu v obsahu dusiku ve srov-
nani s rokem 2001 a to na primérny obsah 16 242 mg.kg”,
lezici v horni oblasti optimdlniho rozsahu vyzivy. Z pohle-
du celého sledovaného obdobi 1995 — 2003 1ze konstatovat,
Ze obsahy dusiku v 1. ro¢niku jehli¢i kolisaji kolem hodno-
ty 15 000 mg.kg".

Primémy obsah fosforu v 1. ro¢niku jehli¢i v roce 2003
mirné poklesl ve srovndni s rokem 2001 na hodnotu
1556 mg.kg", lezici ve stfedni oblasti optimalniho rozmezi

Obr. 5.2.12.1 Tmavé skvrny oslunénych listd
staréeku Senecio hercynicus vyvo-
lané pfizemnim ozonem
Dark spots on the sun-exposed part
of the Senecio hercynicus leaves

Leaf analyses

In 2003 in the monitoring plot of Cerfiava, situated in
Hruby Jesenik, 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"', which means the upper level of opti-
mal nutrition range. Evaluating the whole period of investi-
gation of 1995 — 2003, it can be stated that the contents of
nitrogen in the first needle-year class are around
15,000 mg.kg.

In 2003 the average phosphorus content in the first nee-
dle-year class has decreased slightly, compared to 2001,
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Obr. 5.2.12.2 Primérné obsahy Zivin v 1. roéniku jehliéi na plose Cemiava ;
Average nutrient contents in the first needle-year class in the plot Cerriava
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vyzivy fosforem. Béhem celého obdobi (kromé odbéru
v roce 2003) obsahy fosforu mirné kolisaly nad obsahem
1 900 mg.kg" a neprojevovaly tendenci k poklesu.

V roce 2003 primérny obsah drasliku mirné vzrostl
o 198 mg.kg' na hodnotu 4 877 mg.kg'. Tento primérmy
obsah i pfedchazejici hodnoty lezi v stfedni az nizs{ oblasti
optimdlniho rozsahu vyzivy. Z pohledu celého sledované-
ho obdobi dochdzi k mirnému poklesu obsahu drasliku
v 1. ro¢niku jehlici.

Mirny pokles primérného obsahu vdpniku byl zazna-
mendn v roce 2003. Primérny obsah vdpniku v 1. ro¢niku
jehlici byl 2 674 mgkg'. Béhem celého hodnoceného
obdobi obsahy vdpniku v 1. ro¢niku jehli¢i kolisaji mezi
2 000 — 4 000 mg.kg" a 1ze vysledovat slaby trend poklesu
obsahu vapniku.

V roce 2003 byl primérny obsah hoi¢iku v 1. ro¢niku
jehlici 1 212 mg.kg' a byl srovnatelny s hodnotami sta-
novenymi v piedchdzejicich letech. V pribéhu celého sle-
dovaného obdobi se obsahy hoi¢iku pohybovaly ve stfedni
¢asti optimdlniho rozsahu vyzivy timto prvkem.

Obsahy siry v 1. ro¢niku jehli¢i od roku 1999 klesaji
a to z hodnoty 1 148 mg.kg"' na priimémy obsah 979 mg kg’
stanoveny v roce 2003. Nizké hodnoty obsahu siry, pohy-
bujici se v roce 2003 na hranici pfirozeného pozadi, svédci
o nizké zdtézi porostu imisemi siry.

Obsahy zivin v 1. ro¢niku jehli¢i na plose stanovené
v roce 2003 nevykazuji Zadny nedostatek. Poméry mezi
obsahy hlavnich Zivin a obsahem dusiku jsou uvedeny
v tabulce.

Z tabulky je ziejmé, Ze béhem sledovaného obdobi exis-
tovaly problémy s vyvdZzenou vyzivou. Poméry obsaht
dusiku, hofé¢iku a fosforu byly béhem 9 let v pordadku.
K naruSeni poméru obsahu dusiku a vdapniku doslo v roce

to the value of 1,556 mg.kg"', 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, no ten-
dency to decrease observed.

In 2003 average content of potassium has increased
slightly, in 198 mg.kg”, to the value of 4,877 mg.kg'. 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'. During the whole period evalua-
ted, the contents of calcium in the first needle year class are
ranging between 2,000 — 4,000 mg.kg" , 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" , 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"' to the average
content of 979 mg.kg"', 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

LES O — Il UsAoJn °G
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Tab. 5.2.12.2

Poméry Zivin v 1. roéniku jehliéi na plose Ceniava

Nutrient ratios in the first needle-year class in the plot Ceriiava

Cerfiava 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

1997. Vyrazné naruSeni vyvdzenosti vyzivy bylo zjiSténo
u poméru obsahu dusiku a drasliku v letech 1997, 1999
a 2003 a bylo spojeno s nizsimi obsahy drasliku v 1. roc-
niku jehlici.

Hodnoceni stavu korun

Po celou dobu sledovéni zdravotniho stavu se primérnd
hodnota defoliace pohybuje nad 30 %, v prvnich tfech
letech dokonce dosahovala témér 40 % (obr. 5.2.12.2).
Vyjimkou byl pouze rok 2001, kdy hodnota klesla na
29,6 % . Od tohoto roku opét stoupala az na 31,9 % v roce
2003. Z obr. 5.2.12.3 je také patrné, Ze zastoupeni jed-
notlivych tfid defoliace se v meziro¢nim porovndni s ro-
kem 2002 téméf nezménilo a v roce 2003 bylo ndsledujici:
slaba defoliace 30 %, stfedni defoliace 68 %, silna defolia-
ce 2 %. Z typt defoliace prevlddala ,,rovnomérnd‘.

Od roku 1999 se snizuje podil stromi s vyskytem
barevnych zmén, i kdyZ meziro¢ni pokles v roce 2003 byl
téméi zanedbatelny — obr. 5.2.12.4. Stromd zatizenych
diskoloracemi rGzné intenzity se v roce 2003 vyskytovalo
6 %, pticemz u 4 % jedincti se barevné zmény projevily
sttedné¢ intenzivné, u 2 % slabé. U 6 % stroml bylo
pozorovano slabé poskozeni jehli¢i listozravym hmyzem
(postizeno bylo maximdlné 15 % jehli¢i v koruné). K odu-
mirani vétvi od koncu doslo u 13,2 % stromd, vétSinou se
jednalo o odumirdni relativné slabych vétvi o priméru do
10 cm. Podil stromil s poskozenim kmene se oproti roku
2002 zvysil 0 2,2 %, na 22,6 %, a je nejvyssi za celou dobu
sledovani tohoto parametru na plose (od roku 1998). Mezi
typy poskozeni prevlddaji mechanickd poranéni zptisobend
Clovékem a hniloba kmene. 23 % smrkt plodilo, z toho
19 % v kategorii ,,b&ézné*.

nitrogen, magnesium, phosphorus were OK during the
9-vear 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 — 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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Obr. 5.2.12.3 Vyvoj zastoupeni tfid defoliace a hodnoty priimérné defoliace
Development of defoliation classes and average defoliation
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Obr. 5.2.12.4  Vyvoj zastoupeni tfid diskolorace
Development of discoloration classes
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Obr. 5.2.12.5 Ozonové filtry
Ozone filters
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5.2.13
Q 541 -

Svycarna

International code: 541
Lesni oblast: 27. Hruby Jesenik
Spravece: LCR, LS Loué¢né n. Desnou, CHKO Jeseniky

Zakladni charakteristiky plochy / Plot charact

eristics

Dominant storey establishment
PGvod porostu / History of forest stand

Hlavni df evina plochy / Main tree species
Vedlejsi df evina plochy / Other species

Humusovy typ / Humus type
Geologické podlozi / Parent material
Lesni typ / Forest type

Celkova pokryvnost pfizemni vegetace /
Total cover of ground vegetation
Fytocenologicka charakteristika /
Phytocenological characteristics

Rozmér plochy v m / Plot area 50 x50 m

Datum zalozeni plochy / Plot established 17.8.1995

Expozice / Orientation J/S

Pocet stroml / Number of trees 106 (platnost k 01. 2000)
Nadmor ska vyska / Altitude 1300 m

Porost / Stand 320A11/0p (LHP 1996)
Rok zaloZeni hlavniho porostu / 1891

pfirozené zmlazeni, ¢aste¢né dosazeno /
natural regeneration, partly planted

smrk ztepily / Picea abies

jetab ptaci / Sorbus aucuparia

Zmlazovani / Regeneration Z2&dné / none
Padni typ podzol modalni
FAO Soil unit Haplic Podzols

typicky surovy humus / mor

fylonitizované ruly / gneiss

824 - jet dbova smrcina tf tinova borlvkova /
ash-spruce woodland with Calamagrostis
and Vaccinium myrtillus.

99 %

PFirozena horska klimaxova smréina s vtrouSsenym
jef abem ptacim svazu Piceion excelsae

Natural climax mountain woodland with an
incidental occurrence of Sorbus aucupatria, type
Piceion excelsae

Hodnoceni viditelného poSkozeni ozonem

Vliv ozonu na vegetaci byl v roce 2003 velmi vyrazny
podobné jako v roce 2001. Projevil se v rizné mife témet
u vSech sledovanych bylin i dfevin, pficemZ na nékterych
bylindch bylo poskozeni pozorovano poprvé. Nejvyraznéjsi
prokazatelné symptomy poSkozeni ozonem byly zjiStény
napt. na téchto bylindch: Senecio hercynicus, Cicerbita
alpina a Taraxacum officinale, kde bylo zaznamendno po-
Skozeni stupné 2 — 3. DalS$imi prokazatelné symptomaticky-
mi druhy byly napt. 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 nékterych bylin (napt. Tussilago farfara,
Heracleum sphondylium) bylo ptitom procento zasazenych

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 — 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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Tab. 5.2.13.1

Svycarna

Stupen poskozeni

4. 9. 2003

Symptomatické druhy:

Adenostyles alliariae

Alchemilla sp.

Alnus viridis

Arctium tomentosum

=N

Artemisia vulgaris

-—

Betula pendula

o
|
—

Campanula barbata

N

Cicerbita alpina

N
w

Cirsium arvense

Crepis paludosa

NN

Epilobium angustifolium

o
—_

Epilobium montanum

Geranium palustre

Geranium sylvaticum

Geum urbanum

NN =]

Heracleum sphondylium

—
N

Hieracium aurantiacum

Hieracium lachenali

Hypericum maculatum

Chaerophyllum aromaticum

Chaerophyllum hirsutum

Leontodon hispidus

Luzula sylvatica

Picea abies

Plantago major

Polygonum bistorta

Potentilla aurea

Potentilla erecta

Potentilla reptans

Ranunculus acer

Rubus idaeus

Rumex acetosa

Rumex alpinus

Rumex obtusifolius

Salix aurita

Salix capraea

Sambucus racemosa

N[NNI

Senecio hercynicus 2-3
Silene dioica 2
Solidago virgaurea 1
Tanacetum vulgare 1-2
Taraxacum officinale 2-3
Trifolium hybridum 1-2
Tussilago farfara 1
Urtica dioica 1
Vaccinium myrtillus 1-2

Nesymptomatické druhy:

Lathyrus sylvester

Sorbus aucuparia

Phyteurna spicatum

Obr. 5.2.13.1 Bronzové zabarveni listi kakostu
Geranium palustre vlivem pfFizem-
niho ozonu
Browning of the Geranium palustre
leaves

Obr. 5.2.13.2 Tmavé skvrny a bronzové zbarveni
oslunénych listi Cicerbita alpina
vyvolané pfizemnim ozonem
Dark spots and brown colour of the
sun-exposed leaves
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Obr. 5.2.13.3 Cerné a svétlé skvrny na oslunéné
casti listd kop¥ivy Urtica dioica
vyvolané pfizemnim ozonem
Black and light spots in the sun-
exposed part of the leaves

rostlin sice velmi malé, av§ak symptomatické rostliny byly
v nékterych piipadech zasazeny velmi silné (Cervendni,
hnédnuti popt. i ¢erndni az 80 % povrchu listi). Kulminace
poskozeni na bylindch zfejmé nastala v fadé piipadd jiz
listy suché popf. i opadané, pravdépodobné z¢4sti i vlivem
poskozeni ozonem. Mladé listy byly na téchZe rostlindch
v nékterych pripadech zcela bez poskozeni. Symptomatic-
kym druhem je i bortvka (Vaccinium myrtillus), i kdyz
predCasné hnédnuti je zvyraznéno soubéhem dalsich faktorti.
Problematické a nejasné jsou symptomy u travin a kapradin,
kde mize soub&zné probihat predCasné fyziologické hnéd-
nuti, které je pak prakticky nerozlisitelné od symptomi
poskozeni ozonem. Z travin se jako pravdépodobné nejvice
symptomaticky druh jevi Sirokolistd Luzula sylvatica, kde
na bdzi starSich listi se hnédocervené tecky postupné slévaji
v plochy a zplsobuji pred¢asné hnédnuti rostlin. Na dievi-
nich byly zfetelné symptomy poSkozeni pozorovdny na
bezu (Sambucus racemosa), olsi (Alnus viridis), smrku
(Picea abies) a vibach (Salix capraea, S. aurita).

Listové analyzy

V roce 2003 byl na monitora¢éni plose Svycdrna,
umisténé v Hrubém Jeseniku, proveden jiz paty odbér asi-
milac¢nich orgdnt pro stanoveni stavu vyzivy. V 1. roéniku

Obr. 5.2.13.4 Svétlé chlorotické skvrny na jedno-
letém a vyraznéjSi na dvouletém
jehliéi smrku Picea abies vyvolané
pFizemnim ozonem
Light chlorotic spots on the first and
second needle-year classes

Y
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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 Svycdrna, situated in
Hruby Jesenik, already fifth sample taking of assimilation
organs was done, to state the nutrition status. In 2003, in
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Obr. 5.2.13.5 Pramérné obsahy zivin v 1. roéniku jehliéi na plose Svycarna 5
Average nutrient contents in the first needle-year class in the plot Svycarna
10000 . 14540 N
14000 15500 M 13700 / 14723 P
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jehli¢i doslo v roce 2003 k ndristu v obsahu dusiku
ve srovnani s rokem 2001 a to na primérny obsah
14 723 mgkg', lezici ve stfedni oblasti optimdlniho
rozsahu vyZzivy. Z pohledu celého sledovaného obdobi
1995 — 2003 1ze konstatovat, Ze obsahy dusiku v 1. ro¢niku
jehli¢i projevuji mirnou klesajici tendenci.

Primémy obsah fosforu v 1. ro¢niku jehli¢i v roce 2003
mirné poklesl ve srovndni s rokem 2001 na hodnotu
1 543 mg.kg"', lezici ve stfedni oblasti optimdlniho roz-
mez{ vyzivy fosforem. Béhem celého obdobi obsahy fos-
foru mirné kolisaly mezi obsahy 1 500 — 1 900 mg.kg"'
a neprojevovaly tendenci k poklesu.

V roce 2003 primérny obsah drasliku vzrostl
o 662 mgkg' na hodnotu 5 377 mgkg' Tento pri-
mérny obsah i predchdzejici hodnoty lezi v stfedni
az niz8$1 oblasti optimdlniho rozsahu vyzivy. Z pohledu
celého sledovaného obdobi dochdzi k mirnému poklesu
obsahu drasliku v 1. ro¢niku jehli¢i.

Vyraznéjsi pokles primérného obsahu vapniku byl za-
znamendn v roce 2003. Primérny obsah vdpniku v 1. ro¢-
niku jehli¢i byl 2 098 mg.kg'. Béhem celého hodnoceného
obdobi obsahy vdpniku v 1. ro¢niku jehli¢i kolisaji mezi
2 000 — 4 000 mgkg' a lze vysledovat zfetelny trend
poklesu obsahu vdpniku v jehlici.

V roce 2003 byl primérny obsah hoic¢iku v 1. ro¢niku
jehlici 1 543 mgkg' a byl vyrazné vy$§i nez hodnoty
stanovené v predchdzejicich letech. V pribéhu celého sle-
dovaného obdobi, kromé roku 2003, se obsahy hoic¢iku
pohybovaly v dolni oblasti optimdlniho rozsahu vyzivy
timto prvkem.

Obsahy siry v 1. ro¢niku jehli¢i od roku 1999 kle-
saji a to z hodnoty 1 129 mg.kg' na priméry obsah
1 011 mgkg' stanoveny v roce 2003. Nizké hodnoty

the first needle-year class, nitrogen content was increased,
compared to 2001, to an average of 14,723 mg.kg', i.e.
medium of optimal level. From the viewpoint of the whole
period of investigation, of 1995 — 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', 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
— 1,900 mg.kg", there was no decreasing tendency observed.

In 2003 average potassium content has decreased in
662 mg.kg", to the value of 5,377 mg.kg". 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"'. During the whole peri-
od of investigation, the contents of calcium in the first nee-
dle-year class are ranging between 2,000 — 4,000 mg.kg’, 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’, 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' to



Monitoring zdravotniho stavu lesa

obsahu siry, pohybujici se v roce 2003 na hranici
pfirozeného pozadi, svéd¢i o nizké zatéZi porostu imisemi
siry.

Obsahy Zzivin v 1. ro¢niku jehli¢i na ploSe stanovené
v roce 2003 nevykazuji Zaddny nedostatek. Poméry mezi
obsahy hlavnich Zivin a obsahem dusiku jsou uvedeny
v tabulce.

Tab. 5.2.13.2

average content of 1,011 mg.kg', 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.

Poméry zivin v 1. roéniku jehliéi na plose Svycarna

Ratio of nutrients in the first needle-year class in the plot Svycarna

Svycarna Optimum 1995 1997

N /Mg (8-30) 15,00 22,92
N/ Ca 2-7) 4,25
N /K (1-3) 2,36
N/P (6-12) 8,40

1999 2001 2003

19,32 15,46 17,76
5,62 4,49 7,02
3,24 2,91 2,74
8,70 7,07 9,54

Jak vyplyva z tabulky, byly poméry obsaht dusiku
s hor¢ikem, vdpnikem a fosforem béhem celého hodno-
ceného obdobi v potfddku a pohybovaly se v optimdl-
nich intervalech. K mirnému naruSeni vyvdzenosti vyZzi-
vy doSlo v letech 1997 a 1999 u poméru obsahu dusiku
a drasliku.

Hodnoceni stavu korun

Od pocatku sledovani plochy v roce 1995 se primérna
hodnota defoliace permanentné pohybuje kolem 40 % a tu-
diZ hodnota defoliace je zde stabilné nejvyssi ze vSech sle-
dovanych ploch II. tirovné. Spatny zdravotni stav porostu je
ovlivnén i ndrocnosti stanoviStnich a klimatickych pod-
minek, plocha se nachdzi v hfebenové poloze v nadmotské
vySce 1 250 m n. m. Na ploSe je dosti vysokd mortalita — od
roku 1995 uhynulo 10 stroml z celkem 57 hodnocenych.
Ackoliv se dalo usuzovat podle trendu defoliacni kiivky,
Ze by se mohl zdravotni stav stdle mirné zlepSovat, v po-
slednich dvou letech zacala primérnd hodnota defoliace
stoupat — obr. 5.2.13.6. V roce 2003 dosdhla 40,5 %, coz
znaci nejvetsi plosny ndrlst této hodnoty mezi vSemi ostat-
nimi smrkovymi plochami trovné II. Meziro¢ni zvySeni
Cinilo téméf 3 %. Z grafu 5.2.13.6 je také patrné sniZovani
podilu slabé defoliovanych stromd od roku 2000 a zdroven
zvySovani podilu stromt s vyssi mirou defoliace. Oproti
predchozim rokiim se rapidné zvySilo zastoupeni zcela
odumfelych stromt (defoliace 100 %), téchto v roce 2003
bylo 15 %. Nejvice zastoupeny byly stromy se stfedni defo-
liaci (65 %), slabé defoliovanych bylo 16 %, silné defolio-
vanych a zcela zdravych po 2 %. Vysoké mife odlisténi
odpovidaji i zjiSténé typy defoliace — pfevladaji ,,velkd
okna v koruné* a ,,rovnomérna‘“ defoliace.

Také podil stromi s barevnymi zménami byl v roce
2003 (a dlouhodobé také je) zde nejvyS§i mezi moni-
torovanymi plochami II. drovné. Po pfechodném sniZeni
v roce 2002 se podil postizenych stroml v roce 2003 opét
pfiblizil 40 % jako v pfedchozich nékolika letech

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
— 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 I1. 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 — 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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(obr. 5.2.13.7) a ¢Cinil 37 %. Zastoupeni slabé a silné
diskolorovanych stromi bylo stejné (po 11 %), stfedné
diskolorovanych stromi bylo 15 %.

Stabilné nejvyssi mezi sledovanymi smrkovymi plocha-
mi II. drovné zde zGstdva také zastoupeni stromt, u kte-
rych je pozorovdno odumirdni vétvi od konct (dieback).
Timto jevem byly zasaZeny pievdzné relativné slabsi
vétvicky (o primeéru do 10 cm). V roce 2003 bylo zasazeno
38 % stromt na plose, coz zna¢i meziro¢ni tbytek takto
postizenych stromti 0 6 %. Typickd pro plochu jsou i ¢etna
poskozeni vétvi snéhovou pokryvkou (proldmdni vétvi,
vrcholové a cdstecné i korunové zlomy). Kmenovd po-
Skozeni nejsou dlouhodobé cetnd, v roce 2003 byla
pozorovana u 6 % jedinci. Pfes dlouhodobé $patny zdravot-
ni stav plodilo 67 % smrkd, z toho 20 % ,,hojné*. Takto vy-
sokd plodnost smrkti nebyla zjisténa na zadné jiné lokalité
II. drovné a zijemé ovlivnila i nejvyssi mezirocni narGst
miry defoliace, ktery byl zaznamendn pravé na Svycarng.

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 Il plot. It may affect
also a high inter-year increase of defoliation, recorded
at the plot of Svycdrna.

Obr. 5.2.13.6  Vyvoj zastoupeni tfid defoliace a hodnoty priimérné defoliace
Development of defoliation classes and average defoliation
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Obr. 5.2.13.7 Vyvoj zastoupeni tfid diskolorace

Development of discoloration classes
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Q 551 - Zho¥

International code: 551

Lesni oblast: 16. Ce

skomoravska vrchovina

Spravce: Lesni druzstvo v Polné

Zakladni charakteristiky plochy / Plot characteristics

Rozmér plochy v m / Plot area

Datum zalozeni plochy / Plot established
Expozice / Orientation

Pocet strom( / Number of trees

Nadmor ska vyska / Altitude

Porost / Stand

Rok zalozeni hlavniho porostu /
Dominant storey establishment

Plvod porostu / History of forest stand
Hlavni df evina plochy / Main tree species
Doplnikové dfeviny / Other species
Zmlazovani / Regeneration

PGdni typ

FAO Soil unit

Humusovy typ / Humus type

Geologickeé podlozi / Parent material
Lesni typ / Forest type

Celkova pokryvnost pfizemni vegetace /
Total cover of ground vegetation
Fytocenologicka charakteristika /
Phytocenological characteristics

50 x50 m

23.11.1994

rovina / flat plain

117 (platnost k 01. 2002)
580 m

9B7 (LHP 1999)

1929

umeéle zalozen / artificially planted
smrk ztepily / Picea abies

jasan ztepily / Fraxinus excelsior
sporadické / rare

kambizem oglejena mezobazicka
Stagnic Cambisols

morovy moder / moder

rula / gneiss

501 - svézi bukova jedlina §tavelova /
fresh beech-fir woodland

15 %

Potencidlni pfirozena vegetace — kvétnata jedlobucina
podsvazu Eu-Fagenion

Potential natural vegetation — herb-rich fir-beech
woodland, Eu-Fagenion sub-type

Listové analyzy

V roce 2003 byl na monitora¢ni ploSe Zhot, umisténé na
Ceskomoravské vrchoving, proveden jiz paty odbér asimilac-
nich orgdnti pro stanoveni stavu vyzivy. V 1. ro¢niku jehli¢i
doslo v roce 2003 k ndristu v obsahu dusiku ve srovnan{
s rokem 2001 a to na primérny obsah 15 342 mg.kg", lezici
v horni oblasti optimdlniho rozsahu vyzivy. Z pohledu
celého sledovaného obdobi 1995 — 2003 1ze konstatovat, Ze
obsahy dusiku v 1. ro¢niku jehli¢i kolisaji a projevuji mirné
vzristajici tendenci.

Primémy obsah fosforu v 1. ro¢niku jehli¢i v roce 2003
mirn€ poklesl ve srovndni s rokem 2001 na hodnotu
1 635 mgkg', lezici ve stiedni oblasti optimdlniho roz-
mezi vyzivy fosforem. Béhem celého obdobi obsahy fos-
foru mirn€ kolisaly pod hranici 2 000 mg.kg' a neprojevo-
valy tendenci k poklesu.

V roce 2003 primérny obsah drasliku v 1. ro¢niku jehli-
¢i mirné poklesl o 249 mgkg' na hodnotu 6 835 mg.kg™".

Leaf analyses

In 2003, within the monitoring plot Zhot, 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', which is in the upper level of optimal
nutrient range. With respect to the whole period investiga-
ted of 1995 — 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", 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", they did not show tenden-
cy to decrease.
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Obr. 5.2.14.1  Prtimérné obsahy Zivin v 1. roéniku jehliéi na plose Zho¥
Average contents of nutrients in the first needle-year class in the plot Zhof
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Tento primérny obsah i pfedchazejici hodnoty lezi ve stied-
ni a horni oblasti optimdlniho rozsahu vyZivy. Z po-
hledu celého sledovaného obdobi pies pocdteéni vykyv
neni vidét zfetelny trend k poklesu nebo nartistu obsahu
drasliku v 1. ro¢niku jehlici.

Vyraznéjsi pokles primérného obsahu vapniku byl za-
znamendn v roce 2003. Primémy obsah vapniku v 1. roc-
niku jehli¢i byl 3 367 mg.kg"'. Béhem celého hodnoceného
obdobi obsahy védpniku v 1. ro¢niku jehli¢i kolisaly mezi
3000 — 5 000 mg.kg" a lze vysledovat trend k jeho pokle-
su.

V roce 2003 byl primérny obsah hoif¢iku v 1. ro¢niku
jehli¢f 920 mg.kg' a mirné poklesl z pohledu predchaze-
jicich odbéri. V pribéhu celého sledovaného obdobi se
obsahy hoi¢iku pohybovaly v dolni oblasti optimdlniho
rozsahu vyzivy timto prvkem.

Obsahy siry v 1. ro¢niku jehli¢i od roku 1999 klesaji a
to z hodnoty 1 121 mg.kg' na primémy obsah 943 mg.kg"
stanoveny v roce 2003. Nizké hodnoty obsahu siry, pohy-
bujici se v roce 2003 na hranici pfirozeného pozadi, svédci
o nizké z4t€Zi porostu imisemi siry.

Obsahy Zivin v 1. roéniku jehli¢i na plose stanovené
v roce 2003 nevykazuji zZiddny nedostatek. Poméry mezi
obsahy hlavnich Zivin a obsahem dusiku jsou uvedeny
v tabulce.

Jak je zfejmé z tabulky, kromé naruSeni poméru obsahu
dusiku a drasliku v roce 1997 jsou ostatni poméry béhem
hodnoceného obdobi v porddku, pohybuji se v optimdlnich
intervalech a svéd¢i o vyvazené vyzivé porostu.

In 2003 average content of potassium in the first needle-
year class has decreased slightly, in 249 mg.kg"', to the
value of 6,835 mg.kg'. 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"'. During the whole
pe-riod of investigation the contents of calcium in the
first needle-year class were oscillating between 3,000 —
5,000 mg.kg™, trend to decrease can be observed.

In 2003 the average content of magnesium in the first
needle-year class was 920 mg.kg", 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" to the average con-
tent of 943 mg.kg", 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.
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Tab. 5.2.14.1 Poméry zivin v 1. ro¢niku jehli¢i na ploSe Zho¥
Ratio of nutrient in the first needle-year class in the plot Zhor
Zhov 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

Hodnoceni stavu korun

Nejvyssi mira defoliace byla zaznamendna v roce 1996
(36,2 %), od té doby se postupné snizuje az na 25,7 %
v roce 2003 (obr. 5.2.14.2). Zastoupeni jednotlivych defo-
lia¢nich tfid v roce 2003 se v porovnani s piedchozim
rokem témét nezménilo: stfedné defoliovanych stromti bylo
33 %, slabé defoliovanych 65 % a zdravych 2 %. Z dlou-
hodobého hlediska je ale markantni snizeni podilu stredné
defoliovanych stromti ve prospéch stromil se slabou mirou
odlisténi — viz obr. 5.2.14.2. Pfevazujicimi formami
odlisténi byla ,,rovnomérna* (56 %) a ,,mald okna v koruné*
(30 %).

Jako v predchozim roce zlstalo naddle zanedbatelné
a zcela identické zastoupeni stromt s barevnymi zménami
listovych organt — obr. 5.1.14.3 (2 % stromu bylo postiZeno
diskoloraci stfedni intenzity). Podil stromid s poSkozenim
kmene v roce 2003 se meziro¢né také vibec nezménil
a i dlouhodobé se téméf neméni. U 22 % stromt, jichz se
tato poSkozeni tykala, pfevazovala mechanickd poranéni
spodni ¢asti kmene a kofenovych ndabéhti vznikla pri tézbé
a vyklizeni dfeva, a smolotoky. Po pfedchozich dvou zcela
neplodnych letech plodilo 36 % smrkd, 7 % z nich ,,hojné*.

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 —
Fig. 5.2.14.2. Prevailing type of defoliation was "propor-
tional" — 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.

Obr. 5.2.14.2 Vyvoj zastoupeni tfid defoliace a hodnoty primérné defoliace
Development of defoliation classes and average defoliation

Q 551
100% - I 100%
80% . >60%
-
. 25 - 60%
60% - —
C—1>10 - 25%
40% - L1 0 -10%
20% - TTTI T TT®.  —e—pram. defoliace
mean defoliation
0% a T T T L T
0 © N~ [e0] [e)] o — Al [a0]
(*) (e} [e)} ()] (] o o o o
(o] (o)) (o)) ()] (o] o o o o
— — — ~— ~— Al Al Al [aV]

LSS O — Il Usnoun °g




Il - Q 551

=
2
g
=]

5.

Monitoring zdravotniho stavu lesa

Obr. 5.2.14.3 Vyvoj zastoupeni tfid diskolorace
Development of discoloration classes
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Q 561 - Nova Brtnice

International code: 561

Lesni oblast: 16. Ceskomoravska vrchovina
Sprivee: LCR, s. p., LS Jihlava

Zakladni charakteristiky plochy /Plot characteristics

Rozmér plochy v m / Plot area

Datum zalozZeni plochy / Plot established
Expozice / Orientation

Pocet strom0 / Number of trees

Dominant storey established

Plvod porostu / History of forest stand
Hlavni df evina plochy / Main tree species
Zmlazovani / Regeneration

Pldni typ

FAO Soil unit

Humusovy typ / Humus type

Geologickeé podlozi / Parent material
Lesni typ / Forest type

Celkova pokryvnost pfizemni vegetace /
Total cover of ground vegetation
Fytocenologicka charakteristika /
Phytocenological characteristics

50 x50 m

23.11.1994

rovina / flat plain

123 (platnost k 01. 2000)

Nadmofr ska vysSka / Altitude 640 m
Porost / Stand 826A10 (LHP 1998)
Rok zaloZeni hlavniho porostu / 1902

uméle zalozen / artificially planted

smrk ztepily / Picea abies

sporadické / rare

kambizem dystricka

Endoskeleti Dystric Cambisols

morovy moder az mocny morovy moder /moder
biotiticka pararula / biotitic paragneiss

5K - kysela (jedlo)bucina / acid (firbeech-woodland
15 %

Potencialni pfirozena vegetace — acidofilni
(jedlo)bucina asociace Luzulo-Fagetum

Potential natural vegetation — acidophilous (fir) beech
association Luzulo-Fagetum

Listové analyzy

V roce 2003 byl na monitorac¢ni ploSe Novd Brtnice,
umisténé na Ceskomoravské vrchoving, proveden jiz pa-
ty odbér asimilacnich orgdnl pro stanoveni stavu vyZzivy.
V 1. ro¢niku jehli¢i doslo v roce 2003 k poklesu obsahu
dusiku ve srovndni s rokem 2001 a to na primérny obsah
12 908 mg.kg", leZici tésné nad hranici nedostatku vyZzivy.
Z pohledu celého sledovaného obdobi 1995 — 2003 1ze kon-
statovat, Ze obsahy dusiku v 1. ro¢niku jehli¢i od roku 1997
klesaji a vykazuji zfetelnou klesajici tendenci.

Primémy obsah fosforu v 1. ro¢niku jehli¢i v roce 2003
mirn€ poklesl ve srovndni s rokem 2001 na hodnotu
1 199 mg.kg', lezici v dolni oblasti optimdlniho rozmez{
vyzivy fosforem. Béhem celého hodnoceného obdobi
obsahy fosforu v 1. ro¢niku jehli¢i projevovaly mirné kle-
sajici tendenci.

V roce 2003 primérny obsah drasliku v 1. ro¢niku jehlici
mirné vzrostl o 158 mg.kg' na hodnotu 6 245 mgkg'.
Tento primérny obsah i pfedchazejici hodnoty lezi ve stied-
ni a horni oblasti optimdlniho rozsahu vyZivy. Z pohledu

Leaf analyses

In 2003, in the monitoring plot Novd 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™, just over the border of nutrition insufficien-
cy. From the viewpoint of the whole period of monitoring of
1995 — 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', 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", to the value of 6,245 mg.kg". This
average content, same as previous values, is in the middle
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Obr. 5.2.15.1  Prliimérné obsahy Zzivin v 1. ro¢niku jehli¢i na ploSe Nova Brtnice
Average nutrient contents in the first needle-year class in the plot Nova Brtnice
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celého sledovaného obdobi mizeme hovoiit o mirné kle-
sajicim trendu obsahu drasliku v 1. ro¢niku jehlici.

Vyraznéjsi pokles primérného obsahu viapniku byl za-
znamendn v roce 2003. Primérny obsah védpniku v 1. ro¢-
niku jehli¢i byl 3 851 mg.kg'. Béhem celého hodnoceného
obdobi obsahy vdpniku v 1. ro¢niku jehli¢i kolisaji kolem
hodnoty 4 000 mg.kg"' a nelze vysledovat zadny trend
k jeho poklesu ¢i narGstu.

V roce 2003 byl primérny obsah hoifé¢iku v 1. ro¢niku
jehli¢i 976 mg.kg' a mirn€ vzrostl z pohledu predchdze-
jicich odbérid. V pribéhu celého sledovaného obdobi se
obsahy hoi¢iku pohybovaly v dolni oblasti optimélniho
rozsahu vyZivy timto prvkem.

Obsahy siry v 1. ro¢niku jehli¢i od roku 1997 klesaji
ato z hodnoty 1427 mg.kg' naprimémny obsah 1 011 mg.kg’
stanoveny v roce 2003. Nizké hodnoty obsahu siry, pohy-
bujici se v roce 2003 na hranici pfirozeného pozadi, svédci
o nizké z4té€zi porostu imisemi siry.

Obsahy Zivin v 1. ro¢niku jehli¢i na ploSe stanovené
v roce 2003 nevykazuji Zddny nedostatek. Poméry mezi
obsahy hlavnich Zivin a obsahem dusiku jsou uvedeny
v tabulce.

Tab. 5.2.15.1

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"'. During the whole
period of investigation the contents of calcium in the first
needle-year class are oscillating around 4,000 mg.kg', 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, 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' to the average
value of 1,011 mg.kg', 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.

Pomeéry zivin v 1. ro¢niku jehli¢i na ploSe Nova Brtnice

Nutrient ratios in the first needle-year class in the plot Nova Brtnice

Brtnice Optimum 1995 1997
N/ Mg (8-30) 14,14 25,43
N/ Ca -7 3,16 4,93
N/K (1-3) 1,62 2,55
N/P (6-12) 9,46 9,36

1999 2001 2003
15,71 15,61 13,22
3,57 3,30 3,35
2,30 2,30 2,07
10,79 10,00 10,76




Monitoring zdravotniho stavu lesa

Z tabulky vyplyvd, Ze pomér dusiku a dalSich Zivin je
v porddku po celou dobu sledovani, pohybuji se v optimal-
nim intervalu a potvrzuji vyvdzenou vyZivu porostu.

Hodnoceni stavu korun

Za celou dobu monitorovani plochy klesla primérna
hodnota defoliace pod 30 % jen v prvnim roce hodnoceni —
v roce 1995, a to na 28,9 %. Z minimdlni primérné hodno-
ty defoliace se stala nasledujiciho roku maximalni (44,6 %)
— obr. 5.2.15.2. Takto velky narGst defoliace byl zapii¢inén
poskozenim korun stromti snéhem a namrazou v zimnim
obdobi 1995/1996 (Cetné vrcholové a korunové zlomy).
V nasledujicich letech se projevila klesajici tendence miry
odlisténi, vyjma mirného zvySeni v roce 1999. V roce 2003
¢inila primérnd hodnota defoliace 31,0 % a ve srovnan{
s pfedchozim rokem nedo$lo témét k zddné zméné. Také
pomeér stiedné a slabé defoliovanych stromu zGstal cca 3 : 1.
Zcela zdravé stromy se jiz od roku 1999 na ploSe nevysky-
tuji. Stromy jsou vétSinou odlistény ,,rovnomérné* (53 %),
druhou nejcastéjsi formou odlisténi jsou ,,velkd okna v ko-
runé* (32 %).

Asimila¢ni orgdny stromt na plose Nova Brtnice neby-
vaji ptili§ postizeny diskoloracemi (obr. 5.2.15.3). Zlout-
nutim o slabé nebo stiedni intenzit¢ bylo v roce 2003
dot¢eno 3 % smrkii. K odumirani vétvi od konce (dieback)
o slabé az stredni intenzit¢ doslo u 4,8 % stromu. Jak jiz
bylo vySe zminéno, na ploSe se vyskytuji i cetnd poSkozeni
vétvi v podobé vrcholovych a ¢aste¢né i korunovych zlomi
star§tho data. U téchto jedincti vSak v poslednich letech
dochazi k zjevné regeneraci. Podil stromt s poskozenim
kmene je na lokalité stabilné€ dosti vysoky a mezirocné jesté
stoupl o0 3,3 %, na 32,3 %. Jasn€ pievlddaji mechanickd
poranéni spodnich partii kmene zplisobend nesetrnym vy-
klizovanim dfeva. Po zanedbatelném vyskytu plodi v mi-
nulém roce v roce 2003 plodilo 15 % smrkd.

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 — in 1995,
0of 28.9 %. In the next year the value was maximal (44.6 %)
— 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 Novd
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 Vyvoj zastoupeni tfid defoliace a hodnoty primérné defoliace

Development of defoliation classes and average defoliation
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6 AKCE ICP FORESTS 2003

6.1 EP piady - 24. — 26. 3. 2003, Ghent,
Belgie

Nova strategie monitoringu pid v Evropé se bude za-
meéfovat na monitoring ptid v ndvaznosti na 8 hlavnich typt
ohrozeni ptd (eroze, kontaminace, zhutinovani pidy, pokles
obsahu organického materidlu, degradace pid, biodiverzita,
zasolovani, zaplavy a sesuvy pid). Planovany dalsi prizkum
ptd provaddény v siti ploch 16 x 16 km by mél slouzit jako
zakladni podklad pro manudl, realizace tohoto prizkumu
byla odlozena a vysledky by mély byt k dispozici v roce
2008. Byly pfijaty zmény v manudlu, hlavné v ¢asti labora-
tornich analyz, pfed zahdjenim prizkumu ptid bude zorgani-
zovan kruhovy test. Vysledky mohou byt vyuzity také
v riznych studiich tykajicich se kolobéhu a zasob uhliku
(carbon studies). Cinnost ad hoc skupiny pro ptidni roztoky
byla naddle prodlouZena, zaméfi se na zajiSténi kvality la-
boratornich analyz (workshop) a spolupraci s EPD.

6.2 19. zasedani Vykonné rady ICP pro
hodnoceni a monitoring vlivu zneciSténi
ovzdusi na lesy (TFM), 24. — 28. 5.
2003, Zahreb, Chorvatsko

Zasedani se zucastnil RNDr. B. Lomsky jako zdstupce
NFEC CR. Zisadnimi body jednéni byly aktivity ICP Forests,
projedndni technické a exekutivni zpravy a dalsi organi-
zacni zdlezitosti.

Soucdsti akce byla exkurze do oblasti Ndarodniho parku
Plitvicka jezera a oblast Corkova uvala, kterd je zaméfena na
prirodé blizké hospodafeni a v oblasti je ponechdn prales.

Béhem pracovniho jedndni byla ocenéna dobrd prace
v oblasti hodnoceni koncentraci ozonu v lesich s podéko-
vanim G. Krausemu a M. Sanzovi za praci na manudlu
a rozvoj ,,Valida¢nich center” ve Svjcarsku, Spanélsku a
Finsku.

TEM schvidlil ¢innost pracovni skupiny Biodiverzita
a doporucil vSem zdcastnénym statim vyvinuté metody pro
testovaci fazi v obdobi 2003 — 2005 a zavérem po diskusi
prijal Executive Report. Siroce byla diskutovana budouci
spoluprdce ICP Forests s EU programem Forest Focus, byl
predlozen ndvrh ,Memorandum of Common Under-
standing® a TFM pov¢fil predsedu T. Haussmanna dal§im
jednanim s EU.

Zastupce EK B. Winkler naznacil zdjem o spoluprdci
s ICP Forests v ramci védecké rady (SAG), v pfizvani
expertti z EP ICP a experti v oblasti metodologie, ve spo-
lupraci s JRC EU pfi validaci dat, odpovidajici forma
spoluprdce bude dohodnuta.

6 ICP FORESTS EVENTS 2003

6.1 Expert Panel on Soils — March 24 - 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 — 28, 2003, Zagreb,
Croatia

Dr. Lomsky, 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 Corkova
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 — 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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Ukoly vyplyvajici z 19. zaseddn:
e NFC zaSlou ziskané tdaje z drovné II za rok 2003
do PCC Hamburk do konce roku 2003 a udaje z trovné I
za rok 2003 do 15. 11. 2003.
e Interkalibra¢ni hodnoceni defoliace korun se bude v CR
opakovat v roce 2005.
e TFM doporucil pro rok 2004 niarodnim tréninkovym
kurzim zahrnout také fotohodnoceni defoliace ke zvysSen{
QA/QC.
e EP Folidrni analyza ptipravuje 6. kruhovy test, labora-
tofe se registrovaly do konce kvétna 2003.

6.3 Mezinarodni interkalibrac¢ni kurs pro
hodnoceni stavu koruny ICP Forests
-I1CC
Bad Gottleuba, Sasko, Némecko
ve dnech 10. - 13. 8. 2003

Kurs se konal v Bad Gottleuba, Sasko, odkud byli tcast-
nici dopravovani na vyzkumné plochy, které byly hodnoce-
ny. Organizdtory kursu byli pracovnici OT Graupa pod
vedenim Mr. Mario Helbiga.

Mezindrodni interkalibracni kurs ICP Forests byl
pofddan s cilem harmonizovat a zptesnit vysledky hodno-
ceni predstaviteli jednotlivych udcastnickych zemich. Kurs
je porddan kazdoro¢né. Zameéfuje se vzdy na urcité druhy
drevin. Kurs v Bad Gottleuba byl zaméfen na hodnoceni
smrku a buku. Porosty byly lokalizovany v rizné nad-
moiské vySce a rtznych stanovistnich podminkdch. Pii
hodnoceni se ucastnici fidili metodikou Manudlu ICP
Forests, vyuZzivali i ndrodni zkuSenosti. Vysledky byly
CasteCné zpracovany jiz v zdvéru kursu a prezentovany
v zaveérecné diskusi, kterd probéhla po hodnoceni fotogra-
fif. Dle ramcovych vysledki byla Ceskd republika spise
nad primérnymi hodnotami pii hodnoceni smrku, coz je
obvykly trend. V hodnoceni bukovych ploch byly vysledky
spise pod primérem. Podrobné vysledky byly zpracovany a
distribuovany po dokonceni kursu.

6.4 EP depozice 28. - 29. 10. 2003, Rim,
Italie

Jednani expertnitho panelu bylo zaméfeno hlavné na
upravy Manudlu pro depozice (Cdst tykajici se laboratornich
analyz a validace vysledk®), piipravu kruhového testu
(WRT 2004) a na prezentaci evropskych projektti. Ze zaveéra
EP vyplynulo, Ze ndvrhy zmén v manudlu znamenaji vyz-
namny pokrok v zajisténi kvality ziskanych vysledkd a byla
vytvofena mald skupina informujici o QA/QC v labora-
tofich. Zmény v manudlu jsou hlavné zaméfeny na
metodiky stanoveni jednotlivych elementi (ISO normy),
pouzivani referencnich materidld, standardd, pravidelné
kalibrace, validace vysledki (bilance iont, pomér
vypoctené a naméfené vodivosti, pomér Na/Cl, v pii-

Main targets of the TFM:
e NFC will send the data of level Il assessment for 2003
to PCC in Hamburg by the end of 2003 and data of level 1
for 2003 by November 15, 2003.
e Cross-calibration Course will be repeated in the Czech
Republic in 2005.
o 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.
e 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 — ICC
Bad Gottleuba, Saxony, Germany,
August 10 - 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 — 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-
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moiskych oblastech. Prezentované projekty (WRT 2004,
Harmondepo aj.) budou dobrym zdkladem pro zlepSeni
kvality ziskdvanych dat. Do projektu Harmondepo se zapo-
jili VULHM, tento projekt je zaméfen na moznosti sjedno-
ceni metodik méfeni depozic na evropské trovni, dostatec-
nou spolehlivost pfi praci v terénu (odbéry vzorkd apod.).
V roce 2005 je planovano spolecné jedndni paneli EPD
a EPSS (Finsko nebo Norsko), kde bude projedndvdno hod-
noceni kruhovych testd, metodiky odbéru vzorkti padni
vody, mozné zmény v submanudlu pro pidni vody, depo-
zice, zajisténi 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. piehled projektd ICP
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7 PREHLED PROJEKTU VYUZI-
VAJICICH DATA ICP FORESTS

Integrované vyhodnoceni ristovych dat

Projekt RECOGNITION (EFI Joensu, IWW Freiburg)

— skoncil v roce 2001, zkoumal ¢asové a prostorové zmény
produktivity lesnich stanovist v ramci Evropy. Indikdtory
ristovych zmén byly zmény klimatu (srazek a teplot)
a stav vyzivy (obsah dusiku v listovych orgdnech).
Projekt dospél k zavéru, zZe dusik nyni hraje vyznamnou
roli, ale v budoucnosti bude jeho vyznam klesat, naopak
poroste vliv a vyznam teploty a srdazek ve vztahu k pfi-
rastim. Projekt vyuzival data z vybranych ploch II. drovné
monitoringu ICP Forests.

Projekt PrognEU (BOKU Viden, BFW Viden)

— zahdjen v roce 2002, cilem projektu je aplikovat indi-
vidudln{ ristovy model na ristovd data z ploch drovné II.
V prvni fazi byla shromdzdéna potfebnd vstupni data
a byl parametrizovan model pro piirtst na kruhové vycet-
ni zdkladné.

Projekt DEFOGROW (WSL Birmensdorf, NFRI As)

— prvni etapa projektu probéhla v roce 2002 a zabyvala se
vztahem defoliace a pfirGstu v rdmci jednotlivych ploch
drovné II. Cilem bylo zodpovédét otdzku, zda dochazi
k redukci piirtstd s ndrtstem hodnoty defoliace a zda je
néjaky rozdil v reakci pro rizné druhy dfevin. Vyhod-
nocovana byla data pro smrk, borovici a buk z ploch
intenzivniho monitoringu, kde byla k dispozici dvé
méfeni piirGstd (pouzit piirGst na vycetni zdkladné).
Vysledky ukazuji, Ze existuje zdpornd korelace mezi
piiristem a defoliaci pro celé rozpéti defoliacnich tiid
a pro vSechny druhy dfevin, pficemz nejsilnéjsi reakce
byla pozorovdna u smrku.

Projekty MZP

— Monitoring cizorodych latek v potravnich fetézcich,
podikol Hodnoceni vybrané lokality metodikou pro-
jektu ICP Forests

— VaV 340/1/01: Vliv chemického zneciSténi Zivotniho
prostiedi na kontaminaci a kvalitu biotickych slozek
ekosystému, podikol G.2 Hodnoceni vybranych lokalit
metodikou mezindrodniho kooperativniho programu
Lesy*

7 SURVEY OF PROJECTS USING
THE ICP FORESTS DATA

Integrated evaluation of the growth data

RECOGNITION project (EFI Joensu, IWW Freiburg)

— 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)

— 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)

— 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

— Monitoring of foreign matters in the food chain, sub-
project Evaluation of selected locality using the ICP
Forests methodology

— 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 PREHLED PUBLIKOVANYCH PRACI VYUZIVAJICICH DATA ICP
FORESTS
SURVEY OF PUBLICATIONS USING THE ICP FORESTS DATA

Badea, O., Tanase, M., Georgeta, J., Anisoara, L., Peiov, A., Uhlirova, H., Pajtik, J., Wawrzoniak, J., Shparyk, Y.:
Forest health status in the Carpathian Mountains over the period 1997 — 2001. / Zdravotni stav karpatskych lesi v letech
1997 — 2001. / Environmental pollution 130, 2004, s. 93 — 98.

Fabidnek, P. (ed.) a kolektiv: Monitoring stavu lesa v Ceské republice 1984 — 2003. / Forest Condition Monitoring in the
Czech Republic 1984 — 2003. / MZe CR a VULHM 2004, 432 s.

Fabidnek, P., Hejdov4, J.: Stav lesa v CR podle ICP Forests v roce 2002. / CR Forest Conditions by ICP Forests in 2002. /
Lesnickd prace, 82 (7), s. 22 — 23.

Uhlirova, H., Novotny, R., Matucha, M.: Projevy poskozeni lesnich dfevin pod vlivem abiotickych strest / Symptoms of fo-
rest species damage by abiotic stress. | Sbornik prispévki semindie ,,V1iv abiotickych a biotickych stresorti na vlastnosti
rostlin®, VUVR a CZU Praha, 8. 10. 2003, s. 76 — 89.
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