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Monitoring zdravotniho stavu lesa

ABSTRAKT

Rocenka uvadi metody hodnoceni a ziskané vysledky hodnoceni
stavu lesa na plochach systematické sité a plochach intenzivniho
monitoringu (Grovné I a trovné II).

Vysledky pro plochy systematické sité¢ zahrnuji hodnoceni lesnich
porosti v roce 2008 a 2009 a vyvoj zdravotniho stavu vyjadre-
ny zménami ve stupnich defoliace, pro jehlicnany od roku 1986
az do soucasnosti, pro listnd¢e od roku 1998 do soucasnosti. Od
roku 1998 je sledovani rozsiteno o mladsi porosty vékové kate-
gorie do 59 let.

Vysledky $etfeni na 16 plochach intenzivniho monitoringu shr-
nuji vechny dostupné zékladni informace a déle pravidelné
hodnoceni zdravotniho stavu drevin a vyvoj defoliace od doby
zaloZeni plochy do soucasnosti. Specidlni hodnoceni, které se
provadi jen na vybranych plochich, zahrnuje meteorologicka
meéfeni, hodnoceni zmén v drovni listové vyzivy, méfeni depo-
zice a chemismu pudni vody, hodnoceni symptomt poskozeni
vegetace ozonem.

Pripojen je také prehled dilezitych akci, které se v ramci projek-
tu uskutecnily v hodnocenych letech 2008 a 2009. Uvedeny jsou
i projekty realizované v roce 2008 a 2009, které s Setfenim na
monitora¢nich plochach souviseji a vyuzivaji dostupna data.

Klicova slova: zdravotni stav korun, piidni typy, vegeta¢ni typy,
depozice, meteorologickd méfeni, poskozeni
ozonem, poskozeni biotickymi ¢initeli

ABSTRACT

In the yearbook the methods of assessment and evaluation are
presented, and the results in the systematic network of plots and
intensive monitoring plots (level I and level II).

The results within the systematic network include assessment of forest
health state in 2008 and 2009, expressed in changes of defoliation
classes, for conifers, since 1986 by now, and for broadleaves, since
1998 up to date. Since 1998, also younger stands of the age category
up to 59 years, are included in the monitoring.

Results of the assessment within 16 intensive monitoring plots
summarize all the data available, and regular assessment of the
health state and defoliation, since installation of the plot. Special
assessment at selected plots includes meteorological measuring,
evaluation of changes in leaf nutrition, measuring of deposition
and soil solution chemistry, assessment of the symptoms of visible
ozone injury.

List of the events, connected to the programme, is also included,
together with the survey of the projects, realized in 2008 and 2009,
connected to the monitoring network and using the data available.

Key words:  crown condition, soil types, vegetation units, deposition,
meteorological measurements, ozone injury, damage
by biotic agents
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1.UVOD

ICP Forests a EU velmi tésné spolupracuji v oblasti monitoringu
vlivu znecisténi ovzdusi na lesy. Na programu ICP Forests v sou-
¢asné dobé participuje 41 stati, které prispivaji k implementaci
politiky ¢istého ovzdudi na evropské a narodni drovni. Udaje
a vysledky monitora¢nich aktivit dévaji zékladni informace pro
fadu kritérii a indikatora charakterizujicich trvale udrzitelné hos-
podareni v lesich, jak je definuji Ministerské konference o ochra-
né lestt Evropy (MCPFE), ptispivaji k plnéni ramcové konvence
o klimatické zméné (FCCC) a konvence o biologické diverzité
(CBD).

Monitoring zdravotniho stavu lestt v CR mé dlouholetou tradici
a velmi tésné souvisi s programem ICP Forests, ktery byl usta-
noven v roce 1985 a pravné vymezen smérnici ES ¢. 3528/86. Po
jejim prolongovani v roce 2003 byla smérnice modifikovana do
programu EU Forest Focus (EC No. 2152/2003) na obdobi 2003
- 2006. V roce 2007 neexistoval zadny pravni ramec, ktery by
zajistoval zavazny monitoring lest v zemich EU, tfebaze v ramci
smérnice Life+ (EC No. 614/2007) existovala moznost spolufi-
nancovani budouctho rozvoje monitoringu lesti na projektovém
zékladé. V prabéhu roku 2007 PCC ICP Forests, jednotlivé zemé
EU, ale i dalsi neclenské zemé EU intenzivné spolupracovaly na
ptipravé budouciho systému evropského monitoringu stavu lest
v ramci projektu ,,FutMon". Tento program byl schvalen pro roky
2009 a 2010. Vystupem projektu by mélo byt sblizeni metodik
ICP Forests a NIL, spole¢né vyuzivani ploch a také tvorba nové
sité, tzv. ,,core plots“ trovné II, kde se bude provadét komplexni
a intenzivni sledovéni. Po metodické strance se sledovani nadale
tidi Manualem ICP Forests v aktualizované podobg, ktera je dale
rozvijena.

V Ceské republice probihalo v letech 2008 a 2009 Setieni na
146 plochdch systematické evropské sité 16 x 16 km (dGroven I)
ana 16 plochach intenzivniho monitoringu (Groven II).

Vsechny monitora¢ni aktivity byly hrazeny z finan¢niho piispév-
ku poskytovaného Ministerstvem zemédélstvi CR a od roku 2009
také spolufinancovany z prostfedktt EU v ramci projektu Fut-
Mon.

1. INTRODUCTION

ICP Forests and EU closely co-operate in monitoring of air pollution
and its impact on forests. Today 41 states co-operate within the
ICP Forests Programme, they contribute to implementation of the
clear air policy on national and European level. Data and results
of monitoring activities are the base of the criteria and indicators,
characterizing sustainable forest management, as defined by the
Ministerial Conferences on Forest Protection in Europe (MCPFE),
they contribute to fulfilling of the Convention on Climatic Changes
(FCCC) and Convention on Biodiversity (CBD).

Monitoring of forest health state has a long-term tradition in CR
and is closely connected to ICP Forests Programme, established in
1985 and legally based in the EU Regulation No. 3528/86. After
its prolongation, in 2003, the Regulation has been modified into
the Programme EU Forest Focus (EC No. 2152/2003) for the period
2003 - 2006. In 2007 there was not any legal base of obligatory
monitoring of the forests within the EU countries. However, within
the Life+ (EC No. 614/2007) regulation there was a possibility of
co-financing of the future forest monitoring on the project basis.
During the 2007, PCC of ICP Forests, together with individual EU
countries, and also some countries not EU members, intensively
worked on the preparation of the future system of European forest
monitoring within the FutMon project. This project was agreed for
the period 2009 and 2010. The output of the project should be to
merge the methods by ICP Forests and NFIs, within the network
of common plots, and also to create the new network of so—called
‘core plots” of the level II, with complex and intensive monitoring.
Upgraded, further developed, version of the ICP Forests Manual
will be the base of the methodology.

In the Czech Republic, in 2008 and 2009, investigation was going
on within the 146 plots of the systematic European network of 16 x
16 km (level I) and 16 plots of intensive monitoring (level II).

All the monitoring activities were financed by the Ministry of
Agriculture of CR and, since 2009, also co-financed with the EU
means within the FutMon project.
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2. KRITERIA A METODY HODNO-
CENI

2.1 Vizualni hodnoceni stavu koruny

Na plochach trovné I se hodnotil stav koruny podle rozsitené
metodiky, z vétsi ¢asti totozné s trovni I, ve specifikaci poskoze-
ni neni uvadén latinsky nézev piivodce a rozsah $etfeni nékterych
parametrd je mensi. Rozsah defoliace a diskolorace se uvadi po
5 %, se zatazenim do péti trid.

2. CRITERIA AND METHODS OF
EVALUATION

2.1 Visual assessment of the forest health
state

Within the level I plots the state of the crown was assessed by the
same method as in previous years (defoliation and discoloration in
5 % steps, five classes).

Tab. 2.1: Tfidy 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 a diskolorace
Defoliation — discoloration class Defoliation — discoloration percentage
0 0 Zadna nebo slaba/None or slight 0-10 0-10
1 1 Stfedni/Moderate >10-25 >10 - 25
2 2 Silna/Strong >25-60 >25-60

3 3 Velmi silna/Very strong >60-99 > 60
4 - Mrtvy strom/Dead 100 -

Na plochach urovné II byl pouzivin vyhodnocovaci systém,
upraveny v roce 2004, roz$ifeny o hodnoceni pri¢in poskozeni
podle nové metodiky - ,,Assessment of damage causes®, ktery je
zahrnut do nové verze Manudalu ICP Forests (UN-ECE, EC 1998,
Manual ICP Forests, VI. edition). Nova metodika je zdvaznd od
roku 2005.

Hlavnim cilem nového systému hodnoceni je ziskat podrobnéjsi
informace o pri¢innych vztazich mezi stavem koruny, resp. zdra-
votnim stavem stromu a ptsobenim $kodlivych ¢initelé. Dlou-
hodoby monitoring muze také pfinést tidaje o vyskytu, rozsifeni
a vyznamnosti $kodlivych ¢initelti v Evropé.

Zakladnimi parametry jsou (1) popis symptomu, resp. znamek
vyskytu $kudce, zahrnuje specifikaci postizené ¢asti stromu, spe-
cifikaci symptomu a lokalizaci v koruné (2) uréeni priciny, ktera
minaci $kodlivého organismu provede ¢i potvrdi expert a (3)
kvantifikace rozsahu v procentech postizené ¢asti stromu (napt. %
aktudlni listové plochy nebo % obvodu kmene) podle stupnice 0
- 7. Hodnoceni pri¢in poskozeni se provadi nejméné jednou ro¢-
né, soucasné s hodnocenim stavu koruny v letnim obdobi.

2.2 Analyza obsahu Zivin v listovych
organech

Odbéry vzorkt asimila¢nich organt na plochach turovné II, jejich
ptiprava a analyza byly provddény v souladu s Manudlem ICP
Forests, ¢asti IV - ,Sampling and analysis of needles and leaves®.
Analyza vzorku asimila¢nich organii byla provadéna ve Zkuseb-
ni laboratofi VULHM. Pro hodnoceni obsahi zakladnich zivin
a siry v asimila¢nich organech hlavnich druht drevin byly pouzi-
ty mezni hodnoty navrzené Expertnim panelem listovych analyz,
charakterizujici hranici nedostate¢né a nadbyteéné vyzivy, viz
tabulka 2.2.

In the plots of intensive monitoring the system, newly adopted in
2004 was used, including also "Assessment of damage causes’; in
the new version of the manual (UN-ECE, EC 1998, Manual ICP
Forests, V1. edition). The new method is obligatory since 2005.

Main task of the new system of assessment is to get more detailed
information on cause-effect relationship between the state of crown
or the health state respective, and the impact of harmful agents.
Long-term monitoring can bring also information on the occurrence,
distribution and significance of the harmful agents in Europe.

Basic parameters (1) are following: description of the symptom,
resp. signs of the pest occurrence includes specification of part of
the tree affected and localization in the crown, (2) cause description
(agent) of the damage is identified in detail; in more complicated
case harmful agents are identified or confirmed by the experts
(3) quantification of the extent — in percentage of the part of tree
affected (e.g. % of actual leaf area, % of the stem perimeter) in the
scale 0 - 7. Assessment is done at least once a year, together with
crown condition assessment in summer.

2.2 Sampling and analysis of needles and
leaves

Taking of the samples of assimilation organs within the level 1I
plots, their preparation and analysis were done in harmony with
the Manual ICP Forests, Part IV - Sampling and analysis of needles
and leaves. Analyses of the samples were done in the FGMRI
laboratory. To state the amounts of the basic nutrients and sulphur
in assimilation organs of the main tree species, the threshold values
as proposed by the EP Leaf Analyses were used, characterizing the
level of insufficient and over limit nutrition — see the table 2.2.
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Tab. 2.2: Hranice nedostate¢né a nadbytecné vyzivy
Level of insufficient and over limit nutrition

Obsah zivin (g.kg"')/Nutrient amount
Drevinal/Species Trida/Class
N P K Ca Mg S

Smrk/Spruce 1 Nizky/Low <12,0 <10 <35 <15 <0,6 <11

2 Stfedni/Moderate 12-17 1-2 35-9,0 1,5-6,0 06-1,5 1,1-18

3 Viysoky/High >17,0 >2,0 >9,0 >6,0 >1,5 >1,8
Borovice/Pine 1 Nizky/Low <12,0 <1,0 <35 <15 <06 <1,

2 Stfedni/Moderate 12-17 1-2 35-10,0 | 1,5-40 06-1,5 1,1-18

3 Viysoky/High >17,0 >2,0 >10,0 >4,0 >1,5 >1,8
Buk/Beech 1 Nizky/Low <18,0 <1,0 <50 <4, <1,0 <13

2 Stfedni/Moderate 18-25 1,0-1,7 | 50-10,0 | 4,0-8,0 1,0-1,5 1,3-2,0

3 Viysoky/High > 25,0 >1,7 >10,0 >8,0 >1,5 >2,0
Dub/Oak 1 Nizky/Low <15,0 <1,0 <5,0 <30 <1,0

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

3 Vysoky/High >250 >1,8 > 10,0 > 8,0 >25

2.3 Sledovani opadu 2.3 Sampling and analysis of litterfall

Opad je klicovym parametrem v biogeochemickém kolobéhu,
propojuje jednotlivé &asti lesniho ekosystému (stromy s padou
a vodou v ekosystému), vzéjemné interakce s atmosférou (inter-
cepce srazkové vody a depozice, slune¢niho zafeni, vyména ply-
nu, evapotranspirace, vymyvani prvki z listi aj.), vstup zivin do
pudy pfi rozkladu opadu apod. Zmény charakteristik opadu jsou
ovlivnény poskozenim stromu biotickymi faktory ($kadci) nebo
abiotickymi faktory prostfedi (jarni mraz, sucho, vitr, zne¢isténi
ovzdusi apod.) Produkce opadu je také charakteristikou vitality
porostu a podava doplnujici informaci pro dalsi Setfeni prova-
dénd na plose.

Mnozstvi opadu, zastoupeni jednotlivych frakei a jejich chemické
slozeni je provadéno v porostech na jedenacti monitora¢nich plo-
chach II. trovné. Ke sbéru opadu se pouzivaji opadoméry ve tvaru
obraceného komolého ctyrbokého jehlanu se ¢tvercovou zachyt-
nou plochou 0,25 m? Ve vrcholu jehlanu je otvor a na ném je umis-
tén sitény sacek, do kterého je opad zachycovan, zaroveri je zajistén
odtok srazkové vody. Na kazdé plose je instalovano Sest opadomé-
rt, které jsou umistény v pravidelnych vzdalenostech podél dvou
stran monitora¢ni plochy, vzdy tfi a tfi na kazdé strané. Opadomeé-
ry jsou umistény ve stojanech ve vy$ce cca 1,5 m nad zemi. Na hor-
skych plochéch s vysokou snéhovou pokryvkou se v zimnim obdo-
bi pouzivaji jesté specialni opadomeéry, ze kterych se opad odebird
az po odtani snéhu jako smésny vzorek za celé obdobi.

Vzorky opadu se odebiraji jednou za mésic, na plochach s list-
natymi porosty v podzimnim obdobi, v dobé opadu listi, podle
potieby castéji. Vzorky se odebiraji z kazdého opadoméru zvlast
a az do analyzy se zamrazi. Po rozmrazZeni se vysusi pti pokojové
teploté a roztfidi se na jednotlivé frakce (listy a jehli¢i podle dru-
ha drevin, vétvicky, kara, semena, $isky, kvéty, pupeny, Zivoc¢isné
zbytky, ostatni), stanovi se hmotnost jednotlivych frakei predsu-
$enych pti pokojové teploté, pak vysusenych pti 80 °C, hmotnost
100 listtr a hmotnost 1 000 jehlic. Chemické analyzy se provadi
u ro¢nich smésnych vzorku jednotlivych frakei a ve vzorcich se
stanovi obsah Ca, Mg, K, Na, P, Al, Fe, Mn, Zn, Ntot, Stot, CI,
su$ina pti 105 °C. Analyzy provadi zkusebni laboratof Vyzkum-
ného ustavu lesniho hospodarstvi a myslivosti, v. v. i.

Na plochach Benesovice, Misecky, Nova Brtnice, Klepacka a Lase-
nice bylo sledovéni opadu zahdjeno teprve v pribéhu roku 2009.

Litterfall is a key parameter in biogeochemical circulation, merging
individual parts of the forest ecosystem (trees with soil, and water),
interactions with the atmosphere (interception of precipitation water
and deposition, sun radiation, gas exchange, evapotranspiration,
element elution of the leaves etc.), nutrient input in the soil during
litterfall decomposition etc. Changes in litterfall characteristics can
be influenced by tree damage by biotic (pest) or abiotic factors (spring
frost, dryness, wind, and air pollution etc.) Production of litterfall
also shows the stand vitality and gives supporting information to
other investigation in the plot.

Litterfall amount, representation of individual fractions and their
chemical composition is done within 11 intensive monitoring
plots. Litterfall is collected in containers, shaped as truncated
quadrilateral cone, with a square taking plot of 0.25 m?. The top
the cone is open and covered with a string bag, where the litterfall is
taken and precipitation water comes out. Each plot is equipped with
six litterfall collectors, placed in regular distance, three and three at
two edges of the plot. Collectors are fixed in a rack, about 1.5 m over
ground. In the mountain plots of high snow cover in winter period,
also special litterfall collectors are used, where the content is taken
after snow melting, as a mixed sample of the whole period.

Samples are taken once a month, in the broadleaved plots, in autumn,
more frequently when necessary. Samples are taken separately from
each bag and they are frozen before analysing. After refrozen,
they are dried at the room temperature and individual fractions
separated (leaves and needles according to tree species, branches,
bark, seeds, cones, flowers, buds, animal residua and other), weight
of individual fractions, dried at the room temperature, is stated,
then dried again under 80 °C, and weight of 100 leaves and 1,000
needles stated. Chemical analyses are done of the year-mixed
samples of individual fractions, amounts of Ca, Mg, K, Na, B, Al,
Fe, Mn, Zn, Ntot, Stot, Cl, and dry mass stated in the samples at
105 °C. Analyses are done in the FGMRI laboratory.

In the plots Benesovice, Misecky, Novd Brtnice, Klepacka and
Ldsenice litterfall sampling was initiated only in 2009.
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2.4 Méreni depozic

V roce 2008 a 2009 byly sledovany depozice na dvanacti plochach
programu FutMon/ICP Forests. Depozice acidifikujicich a eutro-
fizujicich latek, bazickych kationtd, fluoridu a chloridu na les
a lesni ptidu byly monitorovany na volné plose v blizkosti moni-
tora¢ni plochy (bulk) a pod porostem (throughfall). V bukovych
porostech se navic sledoval stok po kmeni (stemflow), ktery
vyznamné prispiva k depozici latek do porostu.

Stanoveni mnozstvi depozice se provadi méfenim koncentra-
ci latek v destovych a snéhovych srazkich. Celkové depozice se
vypocita jako soucin koncentrace latek ve srazkové vodeé a celko-
vého mnozstvi srazek v daném mésici.

Jako méfici zafizeni pro sledovani depozic pod porostem se
pouzivaji v letnim obdobi tfi polyetylenova koryta o $ifce 0,2 m
a délce 2 m, v zimnim obdobi ¢tyfi snéhoméry o priméru
23,3 cm. V bukovych porostech je instalovano zafizeni pro sbér
vody stékajici po kmenech vybranych stromtl.

Na volné plose jsou v letnim obdobi umistény dvé zachytné nado-
by na srazky (priamér 23,3 cm) a v zimnim obdobi dva snéhomé-
ry (primér 23,3 cm).

V letnim obdobi je srazkové voda z odbérovych nadob odvadéna
do nadob zasobnich, které jsou umistény pod urovni terénu ve
vykopané zemni sondé¢, coz ma zajistit stabilni teplotu a zabranit
rustu fas vlivem slune¢niho zéfeni.

Vzorky srazkové vody se odebiraji v desetidennim intervalu.
Odebrané vzorky se zmrazuji a jsou pribézné svazeny do labora-
tofi Vyzkumného ustavu lesniho hospodéfstvi a myslivosti, v. v. i.,
kde jsou pred vlastnimi analyzami pomérové dle naméreného
mnozstvi slévany na mési¢ni vzorky a upravovany k analyze dle
metodiky ICP Forests. Stanovuji se tyto parametry: pH, alkalita,
vodivost pfi 25 °C, S SO 42', N'NO,,N'NH %, Cl, F, Al, Ca, Cu, Fe,
K, Mg, Mn, Na, P’POf', Zn, Nta DOC.

2.5 Chemismus pudniho roztoku

Monitoring chemického sloZeni ptidniho roztoku probihd v sou-
¢asné dobé na jedenacti plochach zahrnutych do projektu Fut-
Mon (dtive ICP Forests/Forest Focus). K odbértim slouzi lyzime-
try, které zachycuji gravita¢ni vodu ve dvou hloubkéch, pod hori-
zontem nadlozniho humusu (horizont FH) a v mineralni pudé
v hloubce 30 cm. Voda je svadéna do zdsobnich nadob, umisté-
nych v zemni sondé (ochrana pred plisobenim slune¢niho svétla
a tepla, omezeni riistu fas). Na vybranych plochdch jsou lyzimetry
umistény ve tfech opakovanich, coz slouzi ke sledovani prostoro-
vé variability pidni vody porostu. Na tfech plochach jsou také ve
stejnych hloubkéch jako gravita¢ni lyzimetry instalovany sukéni
tenzometry Prenart, které odebiraji kapilarni pudni vodu.

Vzorky se odebiraji tfikrat mésicné zaroven s odbérem vzorkii
srazek (depozice) a po odbéru se zamrazi. Analyzuji se mésic-
ni smésné vzorky, které se slévaji po rozmrazeni pred analyzou.
Analyzy provadi zkusebni laboratof Vyzkumného tstavu lesniho
hospodarstvi a myslivosti, v. v. 1., a stanovi se nasledujici parame-
try: pH, vodivost, alkalita, koncentrace aniontt NO,, SO*, CI,
F, koncentrace kationti NH,*, Al, Ca, Cu, Fe, K, Mg, Mn, Na,
Zn a dale celkovy dusik (Nt), rozpustény organicky uhlik (DOC
- dissolved organic carbon) a fosfor jako PO,*. Analyzy se prova-
déji podle platnych metodik projektu FutMon.

2.4 Measuring of deposition

In 2008 and 2009 deposition measurement was performed on the
twelve plots of intensive monitoring within the FutMon/ICP Forests
Programme. Deposition of acidifying and eutrophying substances,
basic cations, fluorides, and chlorides on forest and forest soil was
monitored in the open field close to the monitoring plot (bulk) and
beneath the canopy (throughfall). In the beech stands also stemflow
was measured, which contributes significantly to the total deposition
in the stand.

To quantify atmospheric deposition the concentration of individual
parameters in precipitation in the form of rain or snow is analysed.
Total deposition amount is calculated as the product of substance
concentration in precipitation water and total precipitation quantity
in a given month.

In summer period three polyethylene gutters, 0.2 m wide and 2 m
long are used as measuring equipment for throughfall, in winter
period they are replaced by four snow samplers with a diameter
of 23.3 cm. In the beech stands spiral-type stemflow collectors are
installed on selected trees.

Two funnels with a diameter of 23.3 cm are placed in the open field
to collect rainwater. For snow sampling collectors with the same
surface area are used.

The storage containers are kept cool and in the dark in a pithole to
slow down microbial or chemical degradation of the sample.

Samples of precipitation water are collected in ten-day interval.
Taken samples are frozen and transported to the laboratory of
FGMRI, where they are mixed in proportion to their volumes.

Collective samples representing period of one month are pre-treated
and analysed according to the ICP Forests Manual. Following
parameters are determined: pH, alkalinity, conductivity at 25 °C,
$807, NNO,, NNH}, Cl, F, Al, Ca, Cu, Fe, K, Mg, Mn, Na,
PPO, Zn, Nt and DOC.

2.5 Soil solution analysis

Monitoring of the chemical composition of soil solution is recently
done at 11 plots included in the FutMon project (in the past ICP
Forests/Forest Focus). Samples are collected in lysimeters, taking
gravitation water in two depths, under the upper humus layer
(FH horizon), and in mineral soil, in 30 cm. Water is conducted
to storing containers, placed in the soil pit (to prevent sunshine
and algae growing). In selected plots lyzimeters are placed in three
repetitions, to monitor space variability of soil solution in the stand.
In three of the plots, in the same depths, also suction lysimeters
Prenart are installed, to take capillary soil water.

Samples are taken three times per month, together with precipitation
water (deposition) samples, and they are frozen after taking. Before
analysing water is refrozen and mixed samples prepared. Analyses
are done in the FGMRI laboratory, following parameters are stated:
PH, conductivity, alkalinity, anion concentrations ofNOj', SO/, CI,
F, cation concentrations NH4*, Al, Ca, Cu, Fe, K, Mg, Mn, Na,
Zn, total nitrogen (Nt), DOC - dissolved organic carbon, and
phosphorus as PO, Analyses are done according to the valid
methods by the FutMon project.



Monitoring zdravotniho stavu lesa

Obr. 2.1: Primérné koncentrace dusiku v pidni vodé na plochach v letech 2008 — 2009 (mg.l")
Average nitrogen concentrations in soil solutions in 2008 — 2009 (mg.I")
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Obr. 2.2: Primérné koncentrace sirant v padni vodé na plochach v letech 2008 — 2009 (mg.I")
Average sulphate concentrations in soil solutions in 2008 — 2009 (mg.I")
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2.6 Méfeni meteorologickych parametra

Na volné plose probihd kontinudlni méfeni teploty a vlhkosti
vzduchu, slune¢niho zafeni a srdzek. Srdzkoméry nejsou vyhfti-
vany, proto lze hodnotit pouze vegeta¢ni obdobi - snéhové srazky
nelze presné méfit. Data jsou méfena po tiiceti sekundach, ukla-
dany jsou desetiminutové priméry.

Stanice jsou vybaveny GSM modemy, umoznujicimi pribézné
predavani dat. Na sedmi plochdch intenzivniho monitoringu pro-

HLH 2009
EL30 2009

2.6 Meteorological monitoring

In open area continuous measuring of temperature and humidity,
global radiation and precipitation is done. Precipitation collectors
are not heated, measuring can be realized during the vegetation
period - snow precipitation cannot be measured precisely. Data are
measured in 30 s interval, ten-minute averages are stored.

The stations are equipped by GSM modems of continuous data
transition. In seven plots of intensive monitoring measuring of the
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bihalo méfeni teploty piidy a ptidniho vodniho potencidlu. Tyto
parametry jsou méfeny v hloubkéch 10, 30 a 50 cm, teploty v jed-
nom, pudni potenciél vzdy ve dvou opakovanich. Méfeni probiha
po minutach, uklddany jsou pulhodinové priméry.

2.7 Hodnoceni pfizemni vegetace

Stav vegetace je hodnocen semikvantitativni metodou fytoceno-
logickych snimkt. Hodnoceni na kazdé plose je provadéno od
roku 2004 na sbérnych plochéch o velikosti 400 m? umisténych
ve stfedu monitora¢ni plochy. Byla pouzita modifikovana osmi-
¢lennd kombinovand stupnice abundance a dominance podle
Braun-Blanqueta (1965). Byla zjistovana pfitomnost vSech dru-
hu vyssich rostlin v jednotlivych vegeta¢nich patrech a vizualné
odhadovéna jejich pokryvnost, resp. pocetnost, ktera byla klasifi-
kovana podle nésledujici stupnice:

r - druh velmi vzacny, vétsinou pouze jeden jedinec nebo néko-
lik se zanedbatelnou pokryvnosti

+ - druh vzacny (ale alespon dva jedinci na plose) nebo obc¢asné
se vyskytujici, ale s malou pokryvnosti

1 - druh pocetny, ale s malou pokryvnosti nebo méné pocet-
ny s vy$$i pokryvnosti, nejvyse ale 5 % (casto ojedinélé kere
nebo vzacnéjsi travy)

2a - druh velmi pocetny (hojny) pti velkém poctu malych jedin-
cti s pokryvnosti kolem 5 % nebo pfi mens$im poctu vétsich
rostlin pokryvnost 5 - 12,5 %

2b - totéz jako 2a, ale pokryvnost je vzdy 12,5 - 25 % celkové
plochy

3 - druh s pokryvnosti 25 - 50 %

4 - druh s pokryvnosti 50 - 75 %

5- druh s pokryvnosti 75 - 100 %

U stupnitir, +, 1, a 2a se ptihliZi spi$e k pocetnosti populace, u vys-
$ich stupit pouze k pokryvnosti jednotlivych druht. Kromé toho
byla stanovena celkova pokryvnost jednotlivych pater:

E. - stromové

3
2
E, - bylinné

E, - mechové

Dale byl porizen soupis ostatnich druhii rostoucich na celé moni-
tora¢ni plose o rozmérech 50 x 50 m. Na v8ech sledovanych plo-
chéach byla provedena typologicka (Priisa 2001) a fytocenologic-
ka charakteristika vegetace (Moravec a kol. 1995, Chytry a kol.
2001). Jednotlivé plochy byly zarazeny do vegeta¢nich jednotek
na zakladé potencidlni pfirozené vegetace podle Neuhduslové
(Neuhéuslova a kol. 1998). Byl zjistovan pocet druht bylinného
patra jako jednoho z dtlezitych faktort vyznamnych z hledis-
ka biologické rozmanitosti podle jednotlivych vegeta¢nich typu
a dominant stromového patra.

2.8 Metodika hodnoceni vlivu ozonu na
vegetaci

Hodnoceni bylo provadéno podle posledni verze metodické pii-
rucky (Submanual for the assessment of ozone injury on Euro-
pean forest ecosystems). Byla vyuzita stavajici stanovisté LESS
(light exposed sampling site — ke svétlu exponované sbérné sta-
novisté). Hodnoceni bylo provadéno dvojim zptsobem:

1) hodnoceni (scoring) hlavnich dfevin (MTS) a vybranych
bylin podle nasledujici ¢tyf¢lenné stupnice na zédkladé toho,
kolik procent listd ma symptomy poskozeni ozonem:

0 - bez poskozeni
1 - symptomy ma 1 - 5 % listd

soil temperature and soil water potential is done. These parameters
are measured in the depth of 10, 30 and 50 cm, temperatures in
one, soil potential in two repetitions. Measuring is done in 1-minute
intervals, 30 min averages are stored.

2.7 Ground vegetation assessment

State of vegetation is assessed using semi-quantitative method of
phytocenological snaps. Assessment in each plot is done since 2004,
at the sub-plot of 400 m?, situated at the centre of the plot. Eight-
member, modified, combined scale of abundance and dominance, by
Braun-Blanquet (1965) is used. Presence of all species in individual
stand layers is registered; coverage or number respective is visually
estimated and classified within following scale:

r— very rare species, mostly only one or few individuals of
negligible coverage

+ - rare species (at least two individuals in the plot) or few
individuals of low coverage

1 - frequent species, but of low coverage, or less frequent of more
dense coverage, 5 % maximally (often individual bushes or
rarer grasses)

2a - very frequent species (abundant) high number of small
individuals of about 5 % coverage, or lower number of bigger
plants of 5 - 12.5 % coverage

2b - same as 2a, coverage always 12.5 - 25 % of total area

3 - species of coverage 25 - 50 %

4 - species of coverage 50 - 75 %

5- species of coverage 75 - 100 %

Items 1, +, 1, and 2a are considered more according to frequency of

the population, following items according to coverage of individual
species. Besides, total coverage of individual layers is stated:

E, - tree
E, - shrub
E, - herb
E, - moss

All species growing within the plot 50 x 50 m are listed. Typological
(Priisa 2001) and phytocenological characteristics (Moravec et
al. 1995, Chytry et al. 2001) of vegetation were stated in all plots
investigated. Individual plot were enlisted in vegetation units, based
on potential natural vegetation by Neuhduslova (Neuhduslovd et
al. 1998). Number of species in the herb layer was also stated, as an
important factor of biodiversity of individual vegetation types and
dominants of the tree layer.

2.8 Assessment of visible ozone injury

Assessment was done according to the last version of the Submanual
for the assessment of ozone injury on European forest ecosystems.
Existing LESS sites were used (light exposed sampling site).
Assessment was done using two methods:

1) scoring of the main tree species (MTS) and the herb species
selected was done in the four-point scale, according to the fact,
how many percent of leaves shows ozone damage symptoms:
0 - no damage
1 - symptoms at 1 - 5 % of leaves
2 - symptoms at 6 — 50 % of leaves
3 - symptoms at more than 50 % of leaves
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2 - symptomy ma 6 — 50 % listd
3 - symptomy md vice nez 50 % listii

2) hodnoceni na docasné ohranicenych subplochach (MINI-
LESS) o velikosti 2 x 1 m, pfi¢emz byla provedena kalkula-
ce, na kolika procentech subploch byly zjistény symptomy
poskozeni ozonem. Toto hodnoceni nebylo mozné z prak-
tickych divodél uskute¢nit na plochdch Svycarna a Jizerka,
kde chybi vhodny porostni okraj.

V roce 2008 bylo vizualni hodnoceni vlivu ozonu na vegetaci pro-
vedeno na osmi vybranych monitora¢nich plochach v pozdné let-
nim aspektu v zafi. Pfiznaky ovlivinéni ozonem byly pozorovany
na veétsiné ploch. V rad¢ pripadii byly symptomy jen nepatrné na
hranici pozorovatelnosti. Nékteré piipady vyzaduji dodate¢nou
mikroskopickou validaci. Nejvétsi vliv ozonu byl jako kazdoro¢né
zjistén v horskych oblastech v Krkonosich, v Orlickych horach
a v Jesenikdch, tj. na plochach Misecky, Luisino tdoli a Svycarna.
Na plose Jizerka v Jizerskych horach a na plose Lazy ve Slavkov-
ském lese bylo poskozeni slabsi. Vztah mezi nadmotskou vyskou
a mirou poskozeni ozonem se kazdoro¢né potvrzuje. Hodnoceni
jednotlivych ploch je uvedeno v nésledujicim textu.

V roce 2009 bylo vizudlni hodnoceni vlivu ozonu na vegetaci
provedeno na deviti vybranych monitora¢nich plochach v pozd-
né letnim aspektu v zari. Poprvé bylo hodnoceni poskozeni ozo-
nem provedeno na plo$e BeneSovice, kterd je situovana v blizkos-
ti dalnice Plzen-Rozvadov. Na této plose bylo nové vytypovano
a zaloZeno stanovi$té LESS pro sledovani vlivu ozonu na vege-
taci.

Poskozeni ozonem bylo oproti predchdzejicim rokim slabé. Pti-
¢inu nutno hledat v pribéhu pocasi, kdy v prvni ¢asti vegetacniho
obdobi az zhruba do poloviny &ervence prevladala velka obla¢-
nost s castymi desti a s minimalnim poc¢tem slune¢nych dni. Od
srpna sice panovalo prevazné slune¢né pocasi, avsak bylo velmi
sucho. Praduchy byly proto dlouhou dobu uzavtené, coz omezilo
prinik ozonu do rostlinnych bunék. Ptiznaky ovlivnéni ozonem
byly pozorovany pouze na nékterych plochach. V fadé pfipadu
byly symptomy jen nepatrné na hranici pozorovatelnosti. Nékteré
ptipady vyzaduji dodate¢nou mikroskopickou nebo alespori foto-
grafickou validaci. Vétsi vliv ozonu byl jako kazdoro¢né zjistén
v horskych oblastech v Jesenikach, v Orlickych horach a v Krko-
nosich, tj. na plochach Svycarna, Luisino tdoli a Mise¢ky. Hodno-
ceni jednotlivych ploch je uvedeno v nasledujicim textu.

2.9 Vyhodnoceni méfeni koncentraci pfi-
zemniho ozonu pasivnimi dozimetry

Koncentrace ozonu jsou méteny pasivnimi dozimetry firmy Grad-
ko (Gradko International Ltd.), s doporucenou expozi¢ni dobou
2 az Ctyti tydny. Princip méfent je oxidace dusitanu na dusi¢nany
v aktivni ¢asti filtru. Analyzu exponovanych filtrti provadi vyrob-
ce metodou iontové chromatografie. Vstupu dusi¢nant z ovzdusi
do aktivni ¢asti filtru je zamezeno teflonovym filtrem. Diky této
konstrukei je také vysledna koncentrace minimalné ovlivnéna
rychlosti vétru. Vyrobce udava presnost méfeni + 6,8 % a deteke-
ni limit 1,42 ppb (cca 3 pg.m) pfi dvoutydenni expozici. Rozsah
méfeni je 6,8 — 200 ug.m?, rychlost pfijmu je 0,93 cm.h'. Dalsi
technické informace lze zjistit na webovych strankach vyrobce
(http://www.gradko.co.uk)

V roce 2009 byly na vybranych plochach exponovény soucasné tti
dozimetry, vyména probihala po dvou tydnech. Zjisténé hodnoty
tedy predstavuji 14 denni primeéry.

2)  assessment at temporally marked MINI-LESS, 2 x 1 m, where
it was re-calculated, at how many percent of the subplots the
symptoms of ozone injury were observed. Calculation was not
done for the plots Svycdrna and Jizerka, where suitable stand
edge is missing.

In 2008 visual assessment of ozone injury was done at 8 selected
monitoring plots, in late summer aspect, end of September.
Symptoms of ozone injure were observed in most of the plots. In many
cases they were negligible, some of the cases needed microscoped
validation. As usual, the most visible effect has been observed in
the mountain regions, in Giant Mts./KrkonoSe, in Orlice Mts. and
in Jeseniky, i.e. in the plots Misecky, Luisino didoli and Svycdrna.
In the plots Jizerka, in the Jizera Mts., and Lazy in Slavkovsky les
the injury was less significant. Relation of the altitude and ozone
injury is being confirmed every year. Assessment of individual plots
is described in following text.

In 2009 visual assessment of ozone injury was done at 9 selected
monitoring plots, in late summer aspect, in September. For the first
time it was done in the plot Benesovice, situated close to the highway
Plzeri-Rozvadov. In this plot also LESS plots was installed.

Compared to previous years, ozone injury was low. The cause was
mainly weather, in the first stage of vegetation season, till mid-July,
it was mostly cloudy and rainy, with minimum of sunny days. In
August the weather was sunny, but it was very dry. The pores were
thus closed to penetrating ozone to plant cells. Symptoms of ozone
injury were observed in some plots only. In many cases the symptoms
were negligible and hardly observable. Symptoms of ozone injury
were negligible; some of them needed further validation, microscopic
or at least photographical. As every year, ozone impact was more
significant in the mountains, in the Jeseniky, Orlické Mts. and
Krkonose, within the plots Svycdrna, Luisino tidoli and Misecky.

2.9 Evaluation of measuring of ground
ozone concentration by passive dozi-
meters

Ozone concentrations are measured by dosimeters Gradko (Gradko
International Ltd.), of recommended exposition 2 - 4 weeks.
Measuring is based on the principle of oxidation of nitrates to
nitrites. Analysis of the exposed filters is done by the producer with
the method of ion chromatography. A one micron porosity filter is
fitted to the sampler to prevent the ingress of airborne particulate
nitrate. Thanks to this construction the resulting concentration is
also minimally affected by wind speed. Measuring preciseness, given
by the producer, is + 6, 8%, and detection limit is 1.42 ppb (cca
3 ug.m?) after two-week exposition. Extent of measuring 6.8 -
200 ug.m’>, uptake speed 0.93 cm.h!. Detailed technical information
is presented at http://www.gradko.co.uk.

In 2009, in selected plots, 3 dosimeters were exposed simultaneously,
they were exchanged every 2 weeks, and i.e. the values obtained
represent 14-day averages.
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2.10 Fenologicka pozorovani

Fenologie je definovéna jako studium viditelnych fazi riistového
cyklu dfevin, jejich nacasovani, doba trvéani a jejich vyvoj v zavis-
losti na lokalnich podminkach prostfedi (zmény ve vyskytu,
ndstupu a ukondeni téchto fazi, mozny vliv znecisténi ovzdusi na
porosty zejména s ohledem na dobu a trvani expozice). Ziskané
vysledky slouzi k hodnoceni a objasnéni aktualniho stavu jednak
jednotlivych stromtl, jednak k hodnoceni vlivu podminek pro-
stfedi, napf. zmény a vykyvy meteorologickych faktort. V ramci
ploch intenzivniho monitoringu pfedstavuje fenologické hodno-
ceni dvé hlavni ¢asti :

- vyvoj jednotlivych fazi ristu stromt béhem roku

- vyskyt ptipadu biotického a abiotického poskozeni béhem

roku

Hlavnim predmétem fenologickych pozorovani je ziskani a dopl-
néni informaci o stavu a vyvoji jak jednotlivych stromd, tak i celé-
ho porostu v pribéhu roku. Ziskana data vyznamné prispivaji
k hodnoceni vlivu zmén klimatu na lesni ekosystémy, a to prede-
v§im ve spojitosti s dal$imi Gdaji ziskanymi v rdmci intenzivniho
monitoringu, jako jsou meteorologické parametry, depozice, che-
mismus ptidniho roztoku, zdravotni stav a prirtst.

Fenologicka pozorovani se provadi pro jednu nebo vice hlavnich

drevin na plo$e dvojim zptsobem:

- na Grovni jednotlivych stromii - hodnoti se jednotlivé vybra-
né stromy, upfednostnény jsou stromy s méfenim prirtstu
(ptirtistoméry)

- na urovni porostu jako celku — hodnoti se celd plocha

Vlastni hodnoceni probihd v ,kritickych obdobich® roku, tj.
v dobé raseni, kveteni a v dobé podzimniho zbarvovani listi nej-
méné jednou tydné, nejlépe soucasné s odbéry vzorku srazek
a ptdni vody, v ostatnim obdobi roku nejméné jednou mési¢né.
Do protokolu se zaznamenava vyskyt dané fenofaze podle stupni-
ce po 33 % a zaznamenava se radeni, kveteni, vyvoj podzimniho
zbarvovani listd, déle sekundarni rageni a mimotadné jevy, které
se béhem roku vyskytnou (mechanické poskozeni koruny nebo
kmene, mimoradny opad jehli¢i nebo listd, vyskyt listozravého
a podkorniho hmyzu, apod). Pfi hodnoceni jednotlivych stro-
mi se jesté uvadi misto, odkud se hodnoceni provadi (ze zemé,
v korunové vrstvé, nad korunami), smér (podle svétovych stran),
ze kterého se strom hodnoti a také ¢ast koruny, kterd se hodnoti
(spodni, stfedni, horni ¢ast).

STUPNE (PROCENTO VYSKYTU NA PLOSE)

0...0% jev se nevyskytuje

1...0-33% jev pozorovan na maximalné jedné tfetiné
stromt na plose

2...33-66% jev pozorovan u jedné az dvou tfetin strom

na plose
3....66-<100% jev pozorovan na vice nez dvou tfetinach
stromi na plose

4....100 % jev pozorovan na viech stromech

Od roku 2010 se pripravuje zavedeni nové technologie - sledo-
vani fenolfazi pomoci kamer umisténych ptimo v porostu, které
umozni podrobnéjsi a presnéjsi sledovani nastupu a vyvoje jed-
notlivych fenologickych fazi a vyskytu dal$ich jevi v porostu,
nebot je zalozeno na snimdni stromt nebo porostu jednou ¢i
vicekrat denné, tedy viceméné kontinudlné.

2.10 Phenological observations

Phenology is defined as a study of visible phases of tree species
growth-cycle, their timing, lasting and development, depending on
local conditions (changes in occurrence, start and end of individual
phases, possible effect of air pollution on the stands, mainly with
respect to period and lasting of the exposition). The results can help to
evaluate and explain actual state of individual trees, and ecological
conditions, e.g. changes and misbalances of meteorological factors.
Within intensive monitoring plots phenological observations have
two main parts:

- development of individual growth phases within a year
- occurrence of biotic and abiotic damage within a year

Main goal of phenological observations is to obtain and complete
information on the state and development of both individual trees
and whole stand during a year. Data obtained can contribute
to evaluation of climatic changes and their impact on forest
ecosystems, mainly in combination with other data obtained within
intensive monitoring, as meteorological parameters, health state
and growth.

Phenological observations are done for one or more tree species in
the plot, in two ways:

- for individual trees - individual trees are observed, preferable
trees with growth measuring (dendrometers)
—  for the stand - the whole plot is assessed

Assessment is done during the ’critical periods of the year, i.e.
spring flushing, flowering, and autumn leaf colouring, at least once
a week, preferably together with sample taking of precipitation and
soil water. In the rest of the year it is done at least once a month.
In the protocol, actual phenophase is marked, using the scale of
33%, flushing, flowering and autumn colouring are recorded, also
secondary flushing and extraordinary observations during a year
(mechanical damage of the crown or stem, leaf or needle fall,
occurrence of leaf-eaters and bark beetles etc). When evaluating
individual trees, the spot of observation is also recorded (ground,
crown, over crowns), direction (point of the compass), and also part
of the crown assessed (lower, middle, upper).

PERCENTAGE OF OCCURRENCE IN THE PLOT

0...0% not observed

1...0-33% observed maximally at one third of the trees
within the plot

2...33-66% observed at one two thirds of trees within
the plot

3...66-<100% observed at more than two thirds of the trees
within the plot

4...100 % observed at all trees within the plot

Since 2010 the new technology is being prepared — phenological
observations with the use of cameras situated directly in the stand.
They will make possible more precise and detailed observation of
the start and development of individual phenophases and others, as
they are based on snapping of the tree or stand once or more times
per day, i.e. in fact continuously.
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3. ICP FORESTS
FOREST FOCUS - SYSTEMATIC-
KA SIT PLOCH (UROVEN )

3.1 Hodnoceni na plochach systematické
sité v roce 2008 a 2009

Hlavnim cilem programa ICP Forests/FutMon na I. urovni
je soustavné monitorovat vliv znecisténi ovzdusi na lesy v siti
monitorovacich ploch. Pravidelné a systematické shromazdova-
ni informaci o prostorovém a ¢asovém vyvoji stavu lesa nejenom
v narodnim, ale i v evropském méritku, umoznuje prohloube-

didrazem na stupen znecisténi ovzdusi.

Obr. 3.1: Stredo¢eska pahorkatina
Hills in Central Bohemia

3. ICP FORESTS
FOREST FOCUS - SYSTEMATIC
NETWORK OF PLOTS (LEVEL I)

3.1 Assessment in the systematic network
plots in 2008 and 2009

The main target of the ICP Forests/FutMon programmes within
the systematic network of plots is to monitor continuously the effect
of air pollution on forests. Regular and systematic collecting of the
data on space and time development of forests, not only at national
but also at international level, enables better understanding of the
causes of forest damage, with special respect to air pollution.

Pravidelné $etfeni zdravotniho stavu lesa v systematické siti ploch
(tzv. L. troven) se v Ceské republice provadi na monitorovacich
plochach zakladni sité 16 x 16 km a vybranych plochdch sité 8 x 8
km v celkovém poctu 306. Plochy jsou umistény v lesnich poros-
tech tak, aby dobfe charakterizovaly dané stanovi$tni a porost-
ni podminky. V nadmoiskych vyskach od 150 m do 1 300 m se
hodnoti kazdym rokem vice nez 12 tisic strom, reprezentujicich
28 druht lesnich dfevin v raznych vékovych tfidach. Pokud do-
jde v dusledku béznych hospodarskych opatfeni k obnové veétsi
¢asti lesniho porostu na monitorovaci plose, sledovani stavu se
docasné prerusi a pokracuje se az v obdobi zajisténi nové kultury.
Z téchto diivodu je skute¢ny pocet hodnocenych monitorovacich
ploch v kazdém roce niz$i priblizné o 8 %. Data z tzv. nadndrod-
ni sité (146 ploch) jsou predavana kazdym rokem do evropského
programového centra.

Na kazdé monitorovaci plose se v pravidelnych intervalech (1 - 5
let) provadéji tato odbornd Setfeni: hodnoceni stavu koruny (defo-
liace, barevné zmeény aj.), zjistovani socialniho postaveni, méreni
dendrometrickych parametri a fytocenologické snimkovani.
V nepravidelnych intervalech se jako doplnujici $etfeni provadé-

In the Czech Republic, regular assessment of forest health state
within systematic network of plots (level I) 16 x 16 km, and selected
plots of the detailed network 8 x 8 km, is done at 306 plots. The
plots are situated in the forest stands to characterize well the stand
and site conditions. At the altitude from 150 m to 1,300 m in total
12,000 of trees, representing 28 tree species of different age class, are
assessed every year. When the stand is felled down, due to normal
management operations, investigation is interrupted temporally,
and it is ongoing after the new culture is established. That is why the
real number of the monitoring plots assessed is every year lower in
about 8 %. Data of the international network (146 plots) are being
sent to the international programme centre.

Following investigation is done regularly (in 1 - 5-year intervals):
crown condition assessment (defoliation, colour changes etc.), social
position, measuring of dendrometric parameters and phytocenology.
Investigation is completed irregularly with the leaf, soil and tree-
ring analyses. Defoliation is one of the most important parameters
assessed within the monitoring of the forest health state. It is defined
as relative loss of assimilation organs in the tree crown, compared
to healthy tree, growing under the same stand and site conditions.
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Obr. 3.2: Druhova skladba na monitorovacich plochach systematické sité
Species composition within the systematic network of plots
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parametrt sledovanych pfi monitorovani stavu lesa je defolia-
ce, kterd je definovana jako relativni ztrata asimila¢niho aparatu
v koruné stromu v porovnani se zdravym stromem, rostoucim
ve stejnych porostnich a stanovi$tnich podminkach. Defolia-
ce je ztrata, ktera je zplisobena predevsim vlivem nepiiznivych
zmén prostredi lesnich ekosystému jako dusledku dlouhodobého
a nadmérného znecisténi ovzdusi rtiznymi $kodlivinami (SOZ,
NO,, E Cl, O,, tézké kovy, prachové castice aj.).

Vyvoj defoliace jehli¢nant a listnaca

Vyvoj defoliace hospodéisky nejvyznamnéjsich jehli¢natych
druht je u porostu starich nez 59 let v pribéhu sledovaného
obdobi 1986 — 2009 vyrazné odlisny. Koncem osmdesatych let
doslo k prudkému nértistu defoliace, v ndsledujicim obdobi,
v devadesatych letech, defoliace vyrazné poklesla a po roce 2000
nasledovaly jen velmi mirné zmény. Ve sledovaném obdobi 1986
- 2009 dosahla pramérna hodnota defoliace smrku a borovi-
ce vyrazného kulmina¢niho bodu v roce 1992. Nasledovala
stagnace, v roce 1996 priumérnd defoliace téchto dfevin opét
stoupla a dosdhla maximalni hodnoty (smrk 33,9 %, borovice
38,3 %). V dalsich letech nésledoval pokles, poc¢inaje rokem
1999 priimérnd defoliace opét mirné stoupé (hodnoty stéle nad
30 %).

Defoliation is a lost, caused mainly due to unfavourable changes of
the forest ecosystems, long-term air pollution by various harmful
agents (SO, NO,, E Cl, O, heavy metals, dust particles etc.).

Development of defoliation of conifers and
broadleaves

Dynamics of defoliation of the commercially most important
coniferous species in the stands over 59 years differs significantly
within the period investigated 1986 - 2009. At the end of eighties
of the last century, sharp increase of defoliation was recorded, in
the nineties defoliation decreased significantly, changes after 2000
were only small. Within the period of investigation, 1986 - 2009,
average defoliation of spruce and pine culminated in 1992. This was
followed with stagnation; in 1996 the average defoliation of these
species increased again, reaching the maximum value (spruce 33.9
%, pine 38.3 %). In following years moderate decrease was recorded,
since 1999 the average defoliation is slightly increasing again (values
over 30 % constantly).

Obr. 3.3: Vyvoj defoliace jehlicnan a listnaci (porosty starsi nez 59 let) podle tfid defoliace v letech 1986 — 2009
Defoliation development of conifers and broadleaves (stands over 59 years) in 1986 — 2009
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Obr. 3.4: Vyvoj defoliace jehliénanu a listnaéa (porosty do 59 let) podle tfid defoliace v letech 1998 — 2009
Defoliation development of conifers and broadleaves (stands younger than 59 years) in 1986 — 2009
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Dlouhodoby vyvoj defoliace u listndcu stejné vékové kategorie
(porosty star$i nez 59 let) je trochu odli$ny. Ve sledovaném obdo-
bi 1991 - 2009 dosdhla defoliace listna¢t nejvyssi urovné v roce
1993 (pramérna defoliace dubu 43,0 % a buku 22,5 %), v dal$ich
letech klesala az na nejniz$i roven v roce 1998 (primérna defo-
liace dubu 27,8 % a buku 14,6 %). Nasledoval zfetelny vzestup
defoliace do roku 2000 a v dal$im obdobi az do roku 2009 defo-
liace starsich listna¢t s nevyraznymi vykyvy velmi mirné stoupa.
Mezi jednotlivymi druhy jsou vyrazné rozdily. Dub maé z pohledu
dlouhodobého vyvoje vétsi rozkolisanost a vyssi uroven defoliace
nez buk.

Mladsi porosty (do 59 let) jehli¢natych i listnatych dievin dosa-
rozdil u smrku. V obdobi let 1998 — 2009 defoliace (ttidy 2 - 4)
u mladsich jehli¢nant mirné stoupala, v poslednim roce ale zfe-
telné poklesla (zastoupeni tfidy 2 - 4 pokleslo z 34,3 % v roce
2008 na 28,4 % v roce 2009). Ve stejné vékové kategorii listnact
byl ve stejném obdobi dlouhodoby pokles vyraznéjsi, ale rovnéz
i pfizniva zména v roce 2009, v porovnani s rokem predchazeji-
cim, byla u mladsich listna¢t vyraznéj$i nez u jehli¢nanu (zastou-
peni tfidy 2 - 4 pokleslo z 25,0 % v roce 2008 na 15,4 % v roce
2009).

Vysledky sledovani defoliace v roce 2008

Ve vyvoji celkové defoliace jehli¢nanti v obou vékovych katego-
riich (porosty do 59 let a porosty 60leté a star$i) nebyla v roce
2008 v porovnani s predchdzejicim rokem zaznamendna zadna
vyrazna zména. U jednotlivych jehli¢natych druht se ale vyskyt-
ly pfi tomto srovnani urcité rozdily. V mladsich porostech (do
59 let) byla nejvétsi pozitivni zména zaznamenana u jedle (Abies
alba), u které procento zastoupeni defoliace ve t¥idé 1 stouplo
2 60,0 % v roce 2007 na 84,2 % v roce 2008 pfi soucasném vyraz-
ném poklesu zastoupeni ve tidé 2 (z 25,0 % v roce 2007 na 5,3 %
vroce 2008), ale také i méné vyrazném poklesu zastoupeni t¥idy 0
(z 15,0 % v roce 2007 na 10,5 % v roce 2008). U mladsich porostu
borovice (Pinus sylvestris) a modtinu (Larix decidua) doslo na-
opak ke zvy$eni zastoupeni defoliace ve tfidé 2 (piiblizné o 6 %)
piisoucasném poklesu ve tfidé 1, resp. 0. U starsich porosti jedle
doslo k poklesu defoliace, s niz§im zastoupenim ve tfidé 2 a zvy-
$enim zastoupeni ve t¥idé 1, podobné jako u mladsich porosti,
posun ale nebyl tak vyrazny (pfiblizné o 6 %). U starsich poros-
td modtinu doslo ke zhorSeni defoliace zvySenim zastoupeni ve
tridé 2 (z 56,1 % v roce 2007 na 65,6 % v roce 2008) pti soucas-
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For the broadleaves, the long-term development of defoliation
(stands over 59 years) is slightly different. In the period investigated
of 1991 - 2009 defoliation of broadleaves was the highest in 1993
(average defoliation of oak 43.0 % and beech 22.5 %), after that it
decreased gradually to the lowest value in 1998 (average defoliation
of oak 27.8 % and beech 14.6 %). This was followed with a sharp
increase of defoliation to 2000; in following period defoliation
of older broadleaveds is increasing slightly, with insignificant
oscillations. There are big differences among the tree species. In
the long-term perspective oak is more misbalanced and of higher
defoliation than beech.

Younger stands (less than 59 years), both broadleaveds and conifers,
are in general less defoliated. The difference is most significant
with spruce. In 1998 - 2009 defoliation (classes 2 - 4) of younger
conifers was increasing slightly, however, in the last year, significant
decrease was recorded (representation of the class 2 - 4 decreased
from 34.3 % in 2008 to 28.4 % in 2009). In the same age category
of broadleaveds the decrease was less significant, and the positive
change in 2009 was more significant (class 2 - 4 decreased from
25.0 % in 2008 to 15.4 % in 2009).

Results of defoliation assessment in 2008

No significant change was recorded in defoliation development of
conifers of the two age categories (stands up to 59 years and stands
60 years and older) in 2008, compared to previous year. Some
changes have been recorded with individual conifer species. In the
younger stands (up to 59 years) the highest positive change was
recorded for fir (Abies alba). Representation of defoliation class 1
increased from 60.0 % in 2007 to 84.2 % in 2008, class 2 decreased
at the same time from 25.0 % in 2007 to 5.3 % in 2008), and class 0
decreased less significantly, from 15.0 % to 10.5 % in the respective
years. In contrary, in the younger stands of pine (Pinus sylvestris)
and larch (Larix decidua), representation in defoliation class 2
increased in 6 %, and representation in class 1 and 0 decreased.
In younger stands of spruce (Picea abies) positive, less significant,
decrease of class 2 and simultaneous slight increase in classes 0
and 1 was recorded. In older stands of fir certain shift of the class 2
in favour of the class 1 was recorded, same as in the young stands,
but not that significant (about 6 %). In older stands of larch higher
defoliation was recorded, with increase in the class 2 (from 56.1 %
in 2007 to 65.6 % in 2008) and decrease in the class 0 and mainly 1.
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Obr. 3.5: Defoliace zakladnich druh( dievin v roce 2008
Defoliation of the main tree species in 2008
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ném poklesu ve tfidé 0 a pfedev$im 1. Mladsi jehli¢nany (do 59
let) vykazuji v dlouhodobém trendu nizsi defoliaci nez porosty
mladsich listnact. U star$ich porosti (60letych a starsich) je toto
srovnani opac¢né, starsi jehlicnany maji vyrazné vyssi defoliaci
nez porosty starsich listnaca. Ve vyvoji celkové defoliace listnaca
v obou vékovych kategoriich nebyla Zddna vyraznd zména, ale
rozdily byly patrné u jednotlivych druhti. U mladsich porostt
buku (Fagus sylvatica) doslo k mirnému zhorseni defoliace zvy-
$enim zastoupeni ve tfidé 1 pfi sou¢asném snizeni zastoupeni
ve ttidé 0 (priblizné o 6 %). U star$ich porostt dubu (Quercus
sp.) doslo k mirnému zlep$eni defoliace poklesem zastoupeni
ve tfidé 2 a zvySenim zastoupeni ve tfidé 1 (ptiblizné o 4 %).
K podobnému mirnému zlepseni doslo také u starsich porostt
buku, kde pokleslo zastoupeni ve tidé 2 (priblizné o 3 %) a zvy-
silo se zastoupeni ve tfidé O a 1.

Vysledky sledovani defoliace v roce 2009

Ve vyvoji celkové defoliace jehli¢nant ve starsi vékové kategorii
(porosty 60leté a starsi) nebyla v roce 2009 v porovnani s rokem
2008 zaznamendna zadna vyraznd zména. Z jednotlivych druht
zastoupenych v této kategorii bylo evidovano nepatrné zlepse-
ni u smrku a modfinu (Picea abies, Larix decidua), s poklesem
zastoupeni defoliace ve tfidé 2 a soucasné zvySenim ve tridé 1.
U borovice (Pinus sylvestris) byl tento trend opacny a u jedle
(Abies alba) se neprojevila zddnd zména. U mladsi vékové kate-
gorie jehli¢nant (porosty do 59 let) doglo ke zfetelnému zlepseni
celkové defoliace presunem procentického zastoupeni z vyssich
2 35,0 % v roce 2008 na 41,3 % v roce 2009 pri soucasném poklesu
zastoupeni ve tfidach 1 a predevsim 2. Tento pokles defoliace se
projevil u smrku, modtinu i jedle (Picea abies, Larix decidua, Abies
alba), zatimco u mladsich porosti borovice (Pinus sylvestris) doslo
naopak v porovnani s minulym rokem k mirnému nértstu defo-
liace zvysenim zastoupeni tfidy 2 pri soucasném poklesu zastou-
peni tfidy 1. V obou vékovych kategoriich se u borovice, v porov-
nani s ostatnimi druhy, projevil opa¢ny trend mirného nartstu
defoliace. Mladsi jehli¢nany (do 59 let) vykazuji v dlouhodobém
trendu niz$i defoliaci nez porosty mladsich listnact. U star$ich
porostt (60letych a star$ich) je toto srovnani opacné, starsi jehlic-
nany maji vyrazné vyssi defoliaci nez porosty starsich listndc¢a. Ve
vyvoji celkové defoliace listnd¢u ve star$i vékové kategorii (porosty
60leté a starsi) doslo ke zfetelnému vzestupu defoliace, zastoupeni
ve ti{dé 2 stouplo z 32,4 % v roce 2008 na 41,0 % v roce 2009.
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Younger conifers (up to 59 years) show in the long-term perspective
lower defoliation than younger broadleaves. In older stands (60+)
this comparison is opposite, older conifers are significantly more
defoliated than older broadleaves. In broadleaves the development
of total defoliation in the two age categories did not change, certain
differences were recorded with individual species. Younger beech
stands (Fagus sylvatica) were slightly more defoliated - shift in
the class 0 in favour of the class 1 (about 6 %). Older oak stands
(Quercus sp.) were slightly improved - decrease in the class 2 and
increase in the class 1 (about 4 %). Similar moderate improvement
was recorded also in older beech stands; representation in the class 2
decreased (in about 3 %) and increased in classes 0 and 1.

Results of defoliation assessment in 2009

In development of total defoliation of conifers of older age
category (stands 60+) no significant change was recorded in
2009, compared to 2008. With individual species of this category
moderate improvement has been recorded with spruce and
larch (Picea abies, Larix decidua), decrease in the class 2 and
simultaneous increase in the class 1. With pine (Pinus sylvestris)
this trend was opposite; fir (Abies alba) did not change. In younger
age category (stands up to 59 years) significant improvement of
total defoliation was recorded, with the shift in defoliation classes,
in class 0 increases from 35.0 % in 2008 to 41.3 % in 2009, and
simultaneous decrease in classes 1 and mainly 2. This defoliation
decrease was observed with spruce, larch and fir (Picea abies,
Larix decidua, Abies alba), in contrary, in younger stands of
pine (Pinus sylvestris) moderate increase of defoliation was
recorded, with higher representation in the class 2 and lower in 1.
Compared to other species, development of pine had deteriorated
both in older and younger age category. Younger conifers (up to
59 years) show, in the long-term perspective, lower defoliation
than younger broadleaves. In older stands it is opposite, older
conifers are of much higher defoliation than older broadleaves.
Total defoliation of older broadleaves increased significantly, in
the class 2 from 32.4 % in 2008 to 41.0 % in 2009. It was mainly
due to development of oak (Quercus sp.), with other broadleaves
this change was negligible. Younger broadleaves, in contrary,
improved significantly, with decrease in class 2 from 30.1 % in
2008 to 14.6 % in 2009, and simultaneous increase in classes
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Hlavni podil na této zméné mél dub (Quercus sp.), u ostatnich
sledovanych listnatych druht byl tento nértist defoliace nepatrny.
U mladsich listna¢a (porosty do 59 let) doslo naopak k vyraznému
zlep$eni, zastoupeni ve t¥idé defoliace 2 pokleslo z 30,1 % v roce
2008 na 14,6 % v roce 2009 pfi soucasném vzestupu zastoupeni
v obou nizsich tfiddch 0 a 1. Tato pozitivni zména se projevila
u vétsiny sledovanych listnatych druhi této mladsi vékové katego-
rie, nejvyraznéji vSak u dubu (Quercus sp.), kde zastoupenti ve tii-
dé 2 pokleslo z 47,6 % v roce 2008 na 12,0 % v roce 2009, soucasné
stouplo zastoupeni ve tfidach 0 (0 7,7 %) a 1 (0 30,0 %).

Obr. 3.6: Defoliace zakladnich druh( dfevin v roce 2009
Defoliation of the main tree species in 2009

Jehlicnany 60+/Coniferous

100% - 100%
90% - 90%
80% : 80%
70% 70%
60% - ; 60%
50% - b 50%
40% - 5 40%
30% - 30%
20% 20%
10% - 10%

0% : : :

0%

% zastoupeni tfid defoliace

% defoliation classes
% zastoupeni tfid defoliace

% defoliation classes

smrk/ borovice/ modfin/ jedle/
spruce  pine larch fir

0 and 1. This positive change was recorded in all broadleaved
species, most significantly in oak (Quercus sp.), where the shift of
class 2 was from 47.6 % in 2008 to 12.0 % in 2009, with increase
in class 0 (in 7.7 %) and 1 (in 30.0 %).

Listnace 60+/Broadleaves

Wtiida 4 (100%)

W tfida 3 (>60-99%)

W tfida 2 (>25-60%)

Otfida 1 (>10-25%)

Etfida 0 (0-10%)

dub/ buk/ olse/ jasan/
oak beech alder ash

Obr. 3.7: Odumirajici dubovy porost s vysokym procentem defoliace
Declining oak stand of high defoliation level
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Obr. 3.8: Monitorovaci plochy systematické sité na pozadi mapy lesnatosti CR
Monitoring plots of the systematic network on the background of the map of forestation in CR

Zavér

Vyrazné sniZeni imisni zatéze v uplynulych letech mélo nepo-
chybné pfiznivy vliv na zdravotni stav lesnich porostii, u kterych
se pozitivni zmény prostiedi projevuji s ur¢itym ¢asovym zpo-
zdénim. Lesni porosty vSak stale vykazuji vysokou miru defo-
liace, ktera patfi, v porovnani s ostatnimi evropskymi zemémi,
mezi nejvy$si a v dlouhodobém sledovani vykazuje, pres urcité
vykyvy, mirné stoupajici trend. Vysoka mira defoliace je zptiso-
bena jednak tim, Ze imisni zatéZ stale negativné ptisobi, i kdyz
tému je dlouhodobé narusena v dasledku netinosného ptisobeni
imisi v uplynulych desetiletich. Na vysokou miru defoliace maji
samoziejmé vliv i dal$i negativni faktory biotického i abiotického
pavodu, z nichz nékteré nabyvaji v poslednich letech stéle vice na
vyznamu (klimatické excesy, podkorni hmyz).

. Jehliénany/Conifers
. Listnace/Broadleaves

® Monitorovaci plocha/Monitoring plot

Conclusion

Significant lowering of air pollution load in recent years was of
positive effect on the forest health state, reacting with certain delay.
However, defoliation is still high, compared to other European
countries, and it grows, with certain oscillations, in the long-term
perspective. High defoliation level is caused by the fact that air
pollution still effects, although in lower level, and stability of the
forest stands is disturbed due to extreme load in the last decades.
Also other negative factors of biotic and abiotic origin are relevant,
some of them being more and more important in recent years
(climate extremes, bark beetles).
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4, ICP FORESTS/FUTMON
PLOCHY INTENZIVNIHO
MONITORINGU (UROVEN II)

4.1 Uvod - Intenzivni monitoring lesnich
ekosystému

V rdmci programu ICP Forests bylo v Ceské republice od roku
1994 zalozeno postupné 16 ploch intenzivniho monitoringu les-
nich ekosystém, na kterych je podrobné sledovan jednak zdra-
votni stav lesa, jednak faktory, které ho mohou pfimo ¢i nepiimo
ovliviiovat. Cilem soucasného projektu FutMon je na plochach
intenzivniho monitoringu zkvalitnit jiz probihajici méfeni a zaro-
venl doplnit nékteré sledované parametry, aby bylo hodnoceni
skute¢né kompletni a vyhovovalo nékterym pouzivanym mode-
lum. Aby zaroven neumérné nevzrostla finan¢ni ndkladnost pro-
jektu, byl celkovy pocet ploch zafazenych do projektu FutMon
redukovan a jednotlivé ¢innosti byly zatazeny do ¢ty akei zamé-
fenych na razné cilené okruhu monitoringu s riznou intenzitou
provadénych $etfeni:

IM1: Jadrové plochy intenzivniho monitoringu

Jde o pokracovani klasického intenzivniho monitoringu
lesnich porosttl, na jehoz zdkladé by po ukonéeni progra-
mu mély byt vybrany tzv. jadrové plochy (core plots) vhod-
né pro dalsi zintenzivnéni ¢innosti. Hodnocené paramet-
ry jsou — zdravotni stav stromu (kazdoro¢né), hodnoceni
ristu (mimovegetac¢ni obdobi 2009/2010), analyzy asimi-
la¢nich organu drevin (2009), hodnoceni pfizemni vegeta-
ce (2009), méfeni depozic (priibézné), hodnoceni kvality
ovzdusi (prubézné), méreni meteorologickych parametri
(prabézng). Této casti projektu v letech 2009 - 2010 se
v Ceské republice ti¢astni 14 ploch.

D1: Vitalita stromi a adaptace

Hlavnim cilem této akce je vyvinuti novych integrovanych
parametr hodnoceni vitality lesnich porostt a vyvinu-
ti védecky ovéfenych postupti monitoringu stavu lest
v evropskych podminkach. Jde o plochy s uplnym sledo-
vanim parametrt IM1, které je doplnéno o nékteré dalsi
aktivity charakterizujici vitalitu a rast dfevin: parametry
zdravotniho stavu jsou doplnény o indexy struktury poros-
tu, sledovani mortality, kveteni, vyskyt plodii, morfologie
koruny a pri¢in poskozeni; hodnoceni rastu dfevin zahr-
nuje méfeni manudlnimi i automatickymi dendrometry,
je provadéno hodnoceni opadu a fenologickd pozorovani,
na plochich budou v pribéhu projektu instalovany také
fenologické kamery. Této &asti projektu se v Ceské repu-
blice tcastni v letech 2009 — 2010 4 plochy se zastoupenim
hlavnich hospodarskych drevin - 2x smrk ztepily, 1x buk
lesni, 1x borovice lesni.

D2: Cykly zivin a kritické zatéze
Cilem akce je rozpracovat metody monitoringu kolobéhu
zivin a hodnocent kritickych zatézi v lesnich ekosystémech
zahrnujici vstup latek formou depozic, jejich ptijem drevi-
nami a dal$imi rostlinami, vystup formou opadu a vymy-
vani a hodnoceni padnich procesu. Jde o plochy s tplnym
sledovanim parametrtt IM1, které je doplnéno o nékteré
dalsi aktivity doplnéné sledovanim chemickych vlastnosti
opadu, intenzivnéj$im vzorkovanim asimila¢nich organu
a jejich rozsifenou analyzou, hodnocenim indexu listové
plochy, hodnocenim zésoby Zivin v pfizemni vegetaci. Této

4. ICP FORESTS/FUTMON
— INTENSIVE MONITORING
PLOTS (LEVEL II)

4.1 Introduction - Intensive monitoring
of forest ecosystems

Since 1994, within the ICP Forests programme, in total 16 plots of
intensive monitoring were installed, where the forest state is studied
in detail, together with factors which can influence it, directly and
indirectly. Aim of recent project FutMon, is to improve, within the
intensive monitoring plots, existing measuring, to complete some
parameters studied and adapt measuring to existing models. Not
to increase the price of the project, total number of plots included
to the project has been reduced, and individual activities divided
in four actions focused to different goals, of different intensity of
measuring:

IM1: Core plots of intensive monitoring
It is in fact ongoing classic“ intensive monitoring of forest
stands. Based on it so-called "core plots“ should be selected
at the end of the programme, recommended for further, more
intensive investigation. Following parameters are assessed
- health state (every year), growth (not in vegetation period
2009/2010), analyses of the assimilation organs (2009),
assessment of ground vegetation (2009), deposition measuring
(continuous), air quality (continuously), measuring of
meteorological parameters (continuously). In the Czech
Republic, in this part of the project in total 14 plots were
included in the period 2008 - 2009.
D1I: Tree vitality and adaptation

Main target is to develop the new, integrated, parameters of
forest stand vitality assessment and the new, scientifically
approved way of monitoring of the forest stands in European
conditions. In the plots all parameters IM1 are measured and
other characteristics completed, characterizing tree growth
and vitality: parameters of the health state and index of the
stand structure, mortality, flowering and fruiting, crown
morphology and damage causes. Growth evaluation includes
measuring by manual and automatic dendrometers, litterfall
and phenological studies, within a project also phenological
cameras will be installed. In 2009 - 2010, in CR, 4 plots will
be included in this part of the project. Main tree species will
be represented — 2x Picea excelsa, 1x Fagus sylvatica, 1x
Pinus sylvestris.

D2: Nutrient cycles and critical load

The aim is to work out in detail the methods of monitoring of
nutrient cycle and evaluation of the critical load in the forest
ecosystem, including element input in the form of deposition,
their uptake by the tree species and other plants, and output
in litterfall and elusion, plus evaluation of the processes in
the soil. Within these plots all IM1 parameters are studied,
completed with some other activities - monitoring of
chemical characteristics of litterfall, more intensive sampling
of assimilation organs and detailed analysis, evaluation of
leaf index and nutrient supply in the ground vegetation. In
2009 - 2010, in CR, 10 plots will be included in this part of
the project.

D3: Water balance
This action is aimed to include parameters characterizing
water balance of the stands, to test various types of
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&asti projektu se v Ceské republice ucastni v letech 2009 hydrological and physiological models. In the plots full scale

-2010 10 ploch. of the IM1 parameters is studied, completed with measuring
of the soil moisture, soil temperature, soil retention curves,
soil water potential and leaf index. In 2009 - 2010, in CR,
10 plots will be included in this part of the project.

Tab. 4.1.1: Piehled ploch intenzivniho monitoringu ICP Forests/FutMon
Intensive monitoring plots ICP Forests/FutMon

Plocha/Plot  Nazev plochy/ Hlavni dfevina/ Oblast/Region Zalozeni/ Akce FutMon/
Name Main species Installed Action FutMon
IM1 D1 D2 D3
1 B151 Dolni Misec¢ky BK Krkonose 1997 X X X
2 1140 Zelivka SM StfedoCeska pahorkatina 1995 X X X X
3 Q061 Benesovice BO Zapadoceska pahorkatina 2004 X X X X
4 Q102 Brezka DB StfedoCeska pahorkatina 1999 X
5 Q103 Vietel BK Pisecké hory 2000 X X X X
6 Q151 Trebon BO Treboriska panev 2004
7 Q163 Lasenice SM, BK Ceskomoravské vysogina 2000 X X X
8 Q181 Provodin BO Ceskolipsko 2004
9 Q211 Jizerka SM Jizerské hory 2004 X I
10 Q251 Luisino udoli SM Orlické hory 2003 X X X v
11 Q341 Litovel DB, JS Litovelské Pomoravi 2004 X Z
12 Q361 Medlovice BK, DB Chiiby 1998 X X x ‘3"
13 Q401 Klepacka BK Beskydy 2004 X X X o
14 Q521 Horni Lazy SM Slavkovsky les 1994 X X X X ‘;
15 Q541 Svycarna SM Jeseniky 1995 X :‘
16 Q561 Nové Brtnice SM Ceskomoravska vysogina 1994 X X X _;'5
2
=2

Tab. 4.1.2: Hodnoceni jednotlivych parametrt programu ICP Forests/FutMon v CR v letech 2008 a 2009

Evaluation of individual parameters within the ICP Forests/FutMon Programme in CR, in 2008 and 2009 c';
<
i
Manual ICP Forests Pocet ploch/Number of plots =
pocet ploch/ interval CR2004 CR2005 CR2006 CR 2007
number of plots
Rozsifené hg_dnocem stavu koruny/ viechny plochy/all kazdoro€né/ 16 16 16 16
Crown condition assessment yearly
Odbéry a analyzy pud/ .
Soil sampling and analyses v8echny plochy/all 10 let/years 0 8 8 0
Analyza pidniho roztoku/Soil solution analyses >10 % ploch/plots kont!nualne/ 10 12 12 12
continuously
Analyza asimilacnich organt/ «
Analyses of assimilation organs vSechny plochy/all 2 roky/years 0 16 0 16
Rust drevin/Tree growth vSechny plochy/all 5 let/years 16 0 0 0
Depozice/Deposition >10 % ploch/plots ~ Kontinuainé/ 8 12 12 12
continuously
Meteorologicka mé&feni/Meteo >10 % ploch/plots ~ <ontinuainé/ 8 10 11 11
continuously
Znegi&tani ovzdusi/Air pollution nepovinné/voluntary  <Ontinuainé/ 8 8 8 8
continuously
Viditelné poSkozeni ozonem/Visible ozone injury  nepovinné/voluntary kontllnualne/ 8 8 8 8
continuously
Sbér a analyza opadulLitterfall nepovinné/voluntary kontl_nualne/ 5 5 5 5
continuously
Hodnoceni pfizemni vegetace/ v8echny plochy/all 5 let/years 2 14 0 0

assessment of ground vegetation
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D3: Vodni bilance

Cilem akce je zahrnout v monitoringu parametry charak-
terizujici vodni bilanci porostt pro testovani riiznych typt
hydrologickych a fyziologickych modeli. Jde o plochy
s uplnym sledovanim parametrtt IM1, které je doplnéno
méfenim pidni vlhkosti, teploty pudy, ptidnich retenc¢nich
ktivek, pudniho vodniho potencidlu a indexu listové plo-
chy. Této ¢asti projektu se v Ceské republice ticastni v letech
2009 - 2010 10 ploch

Metody intenzivniho monitoringu se postupné zpresnuji a dopl-
nuji. Jejich souhrn je publikovan v platném mezindrodnim ma-
nuélu, jehoz jednotlivé kapitoly se priibézné aktualizuji. Rada ¢in-
nosti je kapacitné i finan¢né velmi ndro¢nd a provadi se v del$im
¢asovém intervalu (napf. odbéry asimila¢nich organit), nebo neni
povinna pro viechny plochy intenzivniho monitoringu (napf.
depozice). Piehled sledovanych parametrt na jednotlivych plo-
chéch je uveden v tabulce 4.1.2 a na obr. 4.1.1.

V letech 2009 a 2010 bylo sledovani na plochach intenzivniho
monitoringu pfizptsobeno struktufe a cilim projektuFutMon.

Obr. 4.1.1: Plochy intenzivniho monitoringu v roce 2008 — 2009
Intensive monitoring plots in 2008 — 2009

The methods of intensive monitoring are gradually precised and
completed. All the complex is published in the international Manual,
individual captures are continuously updated. Many activities are
very demanding with respect to working time and money, and
they are done within longer interval (e.g. sampling of assimilation
organs), or they are not obligatory in all the intensive monitoring
plots (e.g. deposition). Survey of parameters, studied in individual
plots, is presented in the Table 4.1.2 and Fig. 4.1.1.

In the period 2009 and 2010 monitoring within the plots has been
adapted to the structure and goals of the FutMon project.

EEpovinné parametry/mandatory parameters
Eldepozice/deposition

mmpudni roztok/soil solution

B meteorologie/meteorology
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4.2.1 B 151 - Misecky
International code: 2015
Lesni oblast: 22. Krkonose
Prirodni rezervace ,,Bazinky“

Krkonossky narodni park

Zakladni charakteristiky plochy/Plot characteristics

Rozmér plochy v m/Plot area 50 x50 m

Datum zalozZeni plochy/Plot established 18. 7. 1997
Expozice/COrientation vychod/east

Pocet strom0/Number of trees 56 (platnost k 08. 2002)
Nadmorska vyska/Altitude 940 m

Porost/Forest stand 311A17/4/1a (LHP 2003)
Rok zalozeni hlavniho porostu/ 1787

Dominant storey established

Puvod porostu/History of forest stand pfirozené zmlazeni/natural regeneration
Hlavni dfevina plochy/The main species buk/Fagus sylvatica
Doplrikova dfevina/Other species smrk ztepily/Picea abies
Zmlazovani/Regeneration velmi dobré/very good
Padni typ Podzol modalni

FAO Soil unit Haplic Podzols
Humusovy typ/Humus type mélovy mor/mor
Geologické podlozi/Parent material biotiticky svor/biotitic slate

Typologicka a fytocenologicka charakteristika/ Typological and phytocenological characteristics

Lesni typ/Forest type 6F1- svahova smrkova bucina kapradinova s pfechodem k typdm 6S2
(svézi fada), 6K3 (kysela fada) a 6A2 (klenova smrkova bucina)/Slope
spruce-beech woodland with ferns, transition to fresh forest type 6S2,
acid forest type 6K3 and 6A2 maple-spruce-beech woodland

Fytocenologicka charakteristika/Phytocenological characteristics

Horska acidofilni smrkova bucina asociace Calamagrostio villosae-Fagetum s pfimiSenou jedli a klenem. Zachovany
zbytek pfirozeného nestejnovékého lesa. Dobré zasobeni vodou a zivinami. Bohata pfirozena obnova vSech drevin,
zvlasté buku, ktery prevlada v bujné rostoucim kefovém patfe s vysokou pokryvnosti. Pomérné druhové bohaté bylinné
patro ma z dlvodu intenzivniho zastinéni pomérné nizkou pokryvnost. Neni pfitomna vyrazna dominanta, nejhojnéjsi je
bortivka (Vaccinium myrtillus) a bukové zmlazeni. Jsou pfitomny charakteristické druhy horskych bu¢in a smr¢in s vysky-
tem chranénych druht Blechnum spicant a Gentiana asclepiadea./Mountain acidophilous spruce-beech woodland, Calla-
magrostio-villosae ass. with fir and maple admixture. Part of the natural forest stand of different age well preserved. Very
good water and nutrient supply. Rich natural regeneration of all tree species, mainly of beech, prevailing in shrub layer of
high cover. Herb layer is of low cover due to shading. There is no dominant species, Vaccinium myrtillus and beech seed-
lings are the most frequent species. Characteristic species of mountain spruce and beech stands are present, including
some protected species Blechnum spicant and Gentiana asclepiadea.
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Fytocenologicky snimek pfizemni vegetace/Ground vegetation assessment
Datum/Date 15.9.2004 | 31.7.2009
Celkova pokryvnost/Total cover 70 45
Pokryvnost kefového patra E2/E2 Shrub layer coverage 60 40
Pokryvnost bylinného patra E1/E1 Herb layer coverage 10 5
Pokryvnost mechového patra EO/EQ Moss layer cover 5 1
Patro/Layer Druh/Species Pokryvnost/Cover
E2 Picea abies — smrk ztepily 2a 1
Fagus sylvatica — buk lesni 4 3
Sorbus aucuparia — jefab ptaci + +
Acer pseudoplatanus — javor klen +
E1 Oxalis acetosella — $tavel kysely 2a +
Athyrium filix-femina — papratka samici + +
Calamagrostis villosa — titina chloupkata + +
Dryopteris dilatata — kaprad rozlozena 1 +
Gentiana asclepiadea — horec tolitovy . +
Gymnocarpium dryopteris — bukovnik kapradovity + +
Homogyne alpina — podbélice alpska + +
Maianthemum bifolium — pstroek dvoulisty + +
Phegopteris connectilis — bukovinec osladicovity + +
Polygonatum verticillatum — kokofik pfeslenity + +
Prenanthes purpurea — vésenka nachova + +
Vaccinium myrtillus — brusnice bortvka 1 1
Blechnum spicant — Zebrovice klasnata r
Fagus sylvatica juv. — buk lesni 1 1
Picea abies juv. — smrk ztepily + +
Pocet druhti bylinného patra bez dievin/Herb species total I 12 I 12
EO Polytrichum formosum — plonik zten¢eny 2a 1
Atrichum undulatum — bezvlaska vinkata +
Dicranella heteromala — dvouhrotecek riiznotvarny r +
Dicranum scoparium — dvouhrotec chvostnaty + +
Hypnum cupressiforme — rokyt cypfiSkovity . +
Plagiothecium sp. — lesklec . +
DalSi zjisténé druhy na plose 50 x 50 m/Other species within the plot 50 x 50 m
E2 Abies alba
E1 Acer pseudoplatanus, Blechnum spicant, Deschampsia flexuosa, Dryopteris filix-mas, Galeobdelon
luteum, Senecio hercynicus, Stellaria nemorum
EO Atrichum undulatum
Zmény prizemni vegetace za poslednich 5 let (2004 — 2009)/Changes in the last 5 years (2004 — 2009)
Na ploSe doslo ke snizeni pokryvnosti vSech vegetacnich pater. Pokryvnost bylinného patra klesa postupné jiz od prvniho hodnoceni
v roce 1997. V bylinném patfe poklesla pokryvnost §tavele (Oxalis acetosella), v mechovém patfe pokryvnost ploniku (Polytrichum
formosum)/Lower cover in all layers was recorded within the plot, herb layer decreases since the first assessment in 1997, mainly cover
of Oxalis acetosella was lower, in moss layer Polytrichum formosum was of lower cover.
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Hodnoceni stavu korun

V roce 2008 se pocet hodnocenych stromt na monitorovaci plo-
$e meziro¢né sniZil o jeden zavéseny smrk. V roce 2009 se tento
pocet nezménil. Hodnoceno bylo 51 stromt (BK 48, SM 3), tiidy
1 - 3 Kraftovy stupnice socidlniho postaveni.

Pramérnd defoliace se v porovnani s r. 2007 nejprve snizila
0 1,5 % v r. 2008, po té se zvysila 0 3,24 % v r. 2009. Soucasna
hodnota 30,8 % je nejvyssi od r. 2005, coz je patrné iz obr. 4.2.1.1,
ktery navic graficky znazornuje i vyvoj zastoupeni tiid defoliace
na plose.

Vyvoj barevnych zmén asimila¢nich organt - diskolorace - je
zachycen na obr. 4.2.1.2. Pomérné vysoky vyskyt symptomu z let
2000 a 2001 nebyl prekrocen ani v r. 2009.

Se zlepsenym zdravotnim stavem v r. 2008, koresponduje i ubytek
epikormil na kmeni buku (obr. 4.2.1.3). V r. 2009 se podil stromt
s epikormy navysil o 10 %. Soucasny pocet sekundarnich vyhont

sy

r. 2000.

Bukvice v béZzném mnozstvi byly v r. 2008 zaznamendany u 4 %
stromd, o 15 % méné nez v r. 2007. V r. 2009 plodilo 6,25 % buku,
z toho 2 % hojné.

Crown condition assessment

In 2008 the number of trees assessed was reduced in one leaning
spruce tree. The number of trees did not change in 2009. In total
51 trees were assessed (beech 49, spruce 2), of the social position 1
- 3 by Kraft.

Compared to 2007 the average defoliation decreased in 1.5 % in
2008, and in 2009 increased again, in 3.24%. Recent value of 30.8 %
is the highest since 2005 - Fig. 4.2.1.1, showing also development of
defoliation classes within the plot.

Development of the colour changes of assimilation organs
- discoloration within the plot Misecky is shown in Fig. 4.2.1.2.
Relatively high occurrence of this symptom in 2000 and 2001 was
not exceeded in 2009.

Improved health state in 2008 was reflected also in lower occurrence
of epicormics on the beech stem (Fig. 4.2.1.3). In 2009 number of
epicormics increased in 10%. Recent number of secondary shoots
within the monitoring plot was still among the lowest values
recorded since 2000.

In 2008 fruiting was recorded in 4 % of trees; it was in 15 % lower
than in 2007. In 2009 6.25 % of beech trees were fruiting, 2 % of
them abundantly.

Obr. 4.2.1.1: Vyvoj zastoupeni tiid defoliace a hodnoty priimérné defoliace
Development of defoliation classes and average defoliation values
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Obr. 4.2.1.2: Zastoupeni tfid diskolorace
Development of discoloration classes
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Biotické a abiotické $kody v obdobi let 2008 — 2009 byly zane-
hniloby baze kmene (21 - 60 % baze), ve dvou korunach bylo
zaznamendno odumirani prevazné slabsich vétvi.

Obr. 4.2.1.3 Epikormy na plose
Epicormics within the plot
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Biotic and abiotic damage in 2008 - 2009 was negligible, recorded
only at beech. Two trees with the stem rot at the basis, affecting
21 - 60 % of the stem base, were the most serious cases, in two of
the tree crowns decay of smaller branches together with moderate
discoloration were recorded.

H Epikormy v prevazujici ¢asti koruny ¢i po celém kmeni/
Epicormics in prevailing part of the crown or stem

O Epikormy v nékterych ¢astech koruny ¢i kmene/
Epicormics in some parts of the stem or crown

OBez epikormt/No epicormics

2000
2001
2002
2003
2004
2005
2006
2007
2008

Sledovani opadu

Na této plose bylo sledovani opadu zahdjeno v roce 2009, v opadu
prevlada frakce listi buku (85 %), z ostatnich frakci je frakce
bukvice zastoupena témér 10 %, ostatni frakce jsou zanedbatelné
(do 5 %)

Obr. 4.2.1.4: Opad v roce 2009
Litterfall in 2009

2009

Sampling and analysis of litterfall

In this plot litterfall analyses were initiated in 2009, beech leaves
are prevailing fraction (85%), within other fractions beech nuts

represent nearly 10%, other fractions are negligible (under 5%).

mlisty BK/beech leaves
Mjehlici SM/spruce needles

W vétvicky SM/spruce branches
Okura BK/beech bark

W bukvice/beech nuts
OzivociSné/animal
Oostatni/other



Monitoring zdravotniho stavu lesa

Depozice

Misecky se fadi mezi plochy nejvice zatizené depozici siry
i dusiku na volné plose. Depozice siry pod porostem nedosahu-
je v porovnani s ostatnimi lokalitami tak vysokych hodnot, coz
je zptisobeno niz§im zachytem suché depozice korunami buku.
Oproti praimérnym hodnotam pétiletého sledovaného obdobi
byly v roce 2009 naméteny niz$i hodnoty depozice dusiku i siry
jak v porostu, tak na volné plose. Mnozstvi depozice v této loka-
lité je ovlivnéno predevs§im vysokym srdzkovym thrnem. Pri-
mérné ro¢ni koncentrace siranti, nitratd a amonnych iontt patti

sy s

Tab. 4.2.1.1: Depozice vybranych prvki (kg.ha'.rok-)

Deposition of selected elements (kg.ha'.year?)

Deposition

Misecky are among the plots of the highest deposition of sulphur
and nitrogen in open plot. In the stand deposition of sulphur is not
that high, compared to other localities, which is caused by lower
amount of dry deposition caught in the beech crowns. Compared to
the average values of the five-year period of investigation, in 2009
the values of sulphur and nitrogen, as measured both in the stand
and in open plot, were lower. Level of deposition in this locality is
affected mainly by high precipitation amounts. In contrary, average
year concentrations of sulphates, nitrates and ammonium ions are
among the lowest in the Czech Republic.

Plochal/Plot Rok/Year pH H* NNH,* N'NO, $80* F- Cr DOC N,
Porost/ 2008 5,00 0,1370 6,89 9,48 11,28 0,30 16,35 56,18 18,72
Throughtall 2009 510 01138 6,22 7.91 9.27 0,13 859 4976 16,79
Stok/ 2008 5,13 0,0010 0,07 0,08 0,14 0,01 0,14 1,50 0,21
Stemflow 2009 5,44 0,0008 0,07 0,08 0,19 0,01 0,10 1,81 0,22
Volna plocha/ 2008 4,99 0,1761 8,42 9,39 11,20 0,44 20,01 4017 19,59
Bulk 2009 508  0,1424 6,65 713 848 0,11 738 2607 1568
Tab. 4.2.1.2: Depozice ostatnich prvku (kg.ha"'.rok™)

Deposition of other elements (kg.ha'.year?")
PlochalPlot Rok/Year Al Ca Cu Fe K Mg Mn Na PPO > Zn
Porost/ 2008 0,105 9,980 0,076 0,136 13,716 2,091 0450 7,680 0,331 0,197
Throughtall 2000 0,117 5909 0035 0,12 16,584 1510 0456 4420 0284 0,107
Stok/ 2008 0,002 0,129 0,000 0,003 0,341 0,023 0,006 0,055 0,003 0,001
Stemfiow 2009 0,002 0,070 0,001 0,003 0,610 0,017 0,006 0039 0,004 0,001
Volna plocha/ 2008 0,128 8930 0,099 0,437 2,367 1,719 0,083 10,144 0,348 0,275
Bulk 2009 0,093 6,028 0,043 0,096 1857 0,891 0,055 3,970 0340 0,184
Obr. 4.2.1.5: Depozice dusiku a siry v roce 2009 ve srovnani s primérem z let 2004 — 2008

Deposition of nitrogen and sulphur in 2009 compared with average values for 2004 — 2008
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Obr. 4.2.1.6: Vyvoj pH a prumérné koncentrace iontt — podkorunové srazky 1998 — 2009
Mean ion concentration and pH — throughfall 1998 — 2009
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Obr. 4.2.1.7: Vyvoj pH a prumérné koncentrace iontt — volna plocha 2003 — 2009
Mean ion concentration and pH — bulk 2003 — 2009
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Padni voda

Na této plose se primérné ro¢ni hodnoty pH pudni vody pod
humusem pohybuji tésné pod hodnotou 4 bez vyraznych mezi-
ro¢nich zmén, stejné tak i ve vodé v mineralni ptde, zde jsou
hodnoty pH vyssi (kolem 4,5). Pramérné ro¢ni koncentrace
NH,* v pidni vodé pod humusem béhem poslednich let mirné
poklesly, v minerdlni pudé se ptili§ nezménily. Praimérné kon-
centrace NO, se ve vodé¢ pod humusovym horizontem po pred-
chozim poklesu v roce 2009 mirné zvysily, v mineralni pudé se
i v roce 2009 snizily. U primérnych koncentraci sirant (SO,*)
neni patrny vyraznéjsi trend, koncentrace jsou v obou horizon-
tech vyrovnané, v roce 2009 se mirné snizily. Pomér Ca/Al je ve
vodé v humusovém horizontu ptiznivy (vy$si nez 3), v minerdlni
pudé se pohybuje jen tésné nad kritickou hodnotou 1, v roce 2009
doslo ke snizeni pod tuto hodnotu.

Soil solution

In this plot the year average pH values of soil water under humus
layer oscillate under 4, with no significant changes during a year.
Same situation is in mineral soil layer, pH values are slightly
higher (around 4.5). Average year concentrations of NH,' in
soil water humus layer have decreased slightly in recent years,
in mineral soil they remain practically unchanged. In 2009 the
average concentrations of NO," in water under humus layer, after
decrease in previous period, increased moderately, in mineral soil
they decreased again. In the average concentrations of SO no
visible trend was recorded, concentrations are balanced in the two
horizons, in 2009 they decreased slightly. Ca/Al ratio is satisfactory
in water of the humus horizon (over 3), in mineral soil it is just
over the critical level of 1, and in 2009 it decreased even under this
value.

Obr. 4.2.1.8: Pramérné ro¢ni hodnoty pH a hodnoty Ca/Al v pudni vodé
Average year values of pH and of Ca/Al in soil soilution
=&—pH LH =&—pH L30 =—&—Ca/Al LH =& Ca/Al L30
7,0 12,0
6,0 1 +10,0
5,0
e 4 —N + 8,0
o +6,0 F
3,0 @]
+ 4,0
2,0
1,0 - P ' T20
0,0 T T 0,0
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Tab. 4.2.1.3: Pramérné ro¢ni koncentrace sledovanych parametrti (mg.l")
Average year concentrations of the parameters studied
Lyzimetr Rok/Year pH H* NH,* NO, SO* F CI DOC N,
LH 2006 3,97 0,11 0,61 3,87 5,86 0,09 1,73 55,58 2,64
LH 2007 3,92 0,12 0,29 3,62 5,67 0,04 1,95 30,99 1,17
LH 2008 3,89 0,13 0,22 3,27 4,61 0,03 1,29 46,54 2,43
LH 2009 3,91 0,12 0,25 3,67 4,79 0,02 0,89 37,53 1,95
L30 2007 4,57 0,03 0,14 3,87 2,96 0,04 1,16 9,56 1,17
L30 2008 4,45 0,04 0,14 3,27 2,71 0,03 0,87 14,89 1,11
L30 2009 4,63 0,02 0,12 2,81 2,55 0,01 0,68 10,48 0,94
Lyzimetr Rok/Year Al Ca Cu Fe K Mg Mn Na Zn
LH 2006 0,320 3,068 0,005 0,254 1,828 0,536 0,182 0,816 0,064
LH 2007 0,264 2,214 0,006 0,221 1,692 0,355 0,142 0,628 0,047
LH 2008 0,225 2,482 0,005 0,226 0,821 0,369 0,127 0,612 0,046
LH 2009 0,224 1,644 0,004 0,200 0,826 0,311 0,132 0,298 0,032
L30 2007 0,375 1,190 <0.005 0,073 1,369 0,267 0,103 0,434 0,106
L30 2008 0,398 1,086 0,000 0,107 0,888 0,219 0,079 0,315 0,090
L30 2009 0,517 0,550 0,001 0,080 1,618 0,209 0,049 0,304 0,041
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Meteorologicka méfeni

Meéfeni na plose Misecky bylo zahdjeno v kvétnu 2002. Roky 2008
a 2009 pattily z teplotniho hlediska k mirné nadpriamérnym,
vegetacni obdobi 2009 bylo oviem nejteplejsi za dosavadni obdo-
bi méfeni. Nejteplej$imi mésici byly Cervenec 2008 a ¢ervenec
a srpen 2009. Vyrazné nadprimérny byl z hlediska teplot duben
2009. V roce 2008 bylo zaznamendano zatim nejdelsi bezmrazové
obdobi - od konce dubna az do pocatku ffjna. Nejchladnéjsim
mésicem byl leden 2009 s primérnou mési¢ni teplotou -5,5 °C,

v

Meteorological measuring

Measuring in the plot Misecky was initiated in May 2002. The
years 2008 and 2009 were slightly over average with respect to
temperatures; vegetation period 2009 was the warmest in the
period of investigation. July 2008, and July - August 2009 were the
warmest months. April 2009 was also significantly over average. In
2008, the longest period without frost was recorded - since end of
April till start of October. January 2009 was the coldest month, of
the average monthly temperature of -5.5 °C, the lowest temperature
of -19.9 °C was measured in December 20, 2009.

Obr. 4.2.1.9: Vyvoj praimérnych (T), maximalnich (Tmax) a minimalnich (Tmin) teplot vzduchu v letech 2008 a 2009
Development of mean (T), maximal (Tmax) and minimal (Tmin) temperatures of air in 2008 and 2009
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Tab. 4.2.1.4: Primérné charakteristiky teploty vzduchu [°C] a Uhrny srazek [mm] (volna plocha) v letech 2008 a 2009

Air temperature characteristics [°C] and precipitation amount [mm] in 2008 and 2009 (open plot)

| Il 11l v \' Vi Vi Vi IX X XI Xl pram  IV-IX
T -1,8 -0,5 -0,9 3,4 10,1 13,3 13,9 13,2 8,7 57 1,7 -2,1 54 104
Tmax 1,5 4,3 3,8 9,0 16,2 19,1 19,5 19,1 13,9 10,6 4,5 1,6 10,3 16,1
Tmin -4,2 -3,3 -4,3 0,1 5,0 8,0 9,1 8,3 51 2,3 -1,0 -4.4 1,7 5,9
T+ 8,3 12,5 13,4 15,4 26,4 26,0 27,6 27,2 26,2 18,6 15,6 7,5
T- -126 -145 123 -3,8 1,0 2,9 4,2 4,0 0,9 -3,0  -10,5 -14,0
| Il 11l v \' Vi Vi Vi IX X X1 Xl pram  IV-IX
T -5,5 -3,8 -0,1 6,9 9,1 11,2 13,7 14,7 11,3 29 2,7 -4.1 4,9 11,1
Tmax 0,9 -0,4 4,0 15,1 14,9 16,5 20,4 21,7 17,7 7.4 6,8 -0,5 104 17,7
Tmin -9,5 -6,3 -2,9 1,9 41 71 9,1 9,3 7,0 0,1 0,4 -7,2 1,1 6,4
T+ 8,9 10,7 15,2 19,6 25,0 24,0 28,2 28,0 22,7 15,7 16,2 8,9
T- -18,3  -134 -11,5 -1,9 -0,9 -1,1 5,1 4,6 3,2 -6,6 -49  -19,9
T pramérna mésicni teplota/monthly mean temperature
Tmax  mésicni primér maximalnich dennich teplot/monthly mean of daily maximum temperatures
Tmin meésicni prumér minimalnich dennich teplot/monthly mean of daily minimum temperatures
T+ nejvys$si nameérena teplota/highest measured temperature
T- nejniz§i nameérena teplota/lowest measured temperature
P mésicni uhrn srazek/monthly precipitation
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Tab. 4.2.1.5: Klimatické hodnoty

Climatic values

2003 2004 2005 2006 2007 2008 2009
Pramérna rocni teplota [°C]/
Mean yearly temperature 4.5 38 44 53 56 54 4.9
Pramérna teplota veg. obd. [°C)/
Mean temperature of vegetation season " 94 10,5 10.8 1.0 10.4 "
Pocet ledovych dnli/
Number of ice days 64 69 78 75 34 31 51
Pocet mrazovych dnu/
Number of frost days 163 161 163 152 148 147 150
Pocet letnich dnu/
Number of summer days 14 4 10 17 17 13 12
Pocet tropickych dnu/
Number of tropical days 0 0 1 1 1 0 0
Délka bezmrazového obdobi [dny]/ 171(9.4.— 134 (28.5.— 149(20.5.— 131(7.6.— 140(3.5.— 176 (25.4.— 124 (7.6.—
Length of period without frost [days] 6.10.) 8.10.) 15.10.) 15.10.) 19.9) 18.10.) 8.10.)
Délka vegetaéniho obd. (T>5 °C) [dny]/ 141 (17.5.— 46(8.7.— 113(9.6.— 132(7.6.— 110(18.5.— 114 (22.5.— 118 (13.7.—
Length of vegetation period (T>5 °C) [days] 4.10.) 22.8)) 29.9) 16. 10.) 4.9) 13.9.) 4.9)

Hodnoceni viditelného poskozeni ozonem

V roce 2008 byl vliv ozonu pomérné vyrazny s vysokym poctem
symptomatickych druhil. Symptomy poskozeni byly pozorovany
celkem na 25 druzich. Nejvyraznéjsi poskozeni bylo pozorovano
na bezu erveném (Sambucus racemosa) a na kakostu (Geranium
sylvaticum), kde byl dosazen stupen 2 a také na javoru klenu (Acer
pseudoplatanus). Z ostatnich dfevin bylo zaznamenano poskozeni
buku (Fagus sylvatica), jasanu (Fraxinus excelsior) a bezu ¢erného
(Sambucus nigra). Symptomatickymi druhy bylin byly napt. Cir-
sium heterophyllum, C. oleraceum, Gentiana asclepiadea, Heracle-
um sphondylium, Hypericum maculatum, Lupinus polyphyllus,
Petasites albus, P. hybridus, Pimpinella major, Plantago major,
Polygonum bistorta, Rubus idaeus, Rumex acetosa, R. alpinus,
R. obtusifolius, Solidago virgaurea, Tussilago farfara, Urtica dioica
a pravdépodobné i Vaccinium myrtillus.

Podle nové metody bylo provedeno hodnoceni na osmi subplo-
chach MINI-LESS na porostnim okraji dlouhém 25 m. Posko-
zeni ozonem bylo zaznamendno na 25 % subploch. U pokusu
POPLAR prezivaji 4 jedinci Populus sp. a 2 jedinci Populus nigra
bez znamek poskozeni ozonem.

V roce 2009 byl vliv ozonu velmi slaby. Symptomy poskozeni byly
pozorovany celkem na 13 druzich. Poskozeni stupné 2 nebylo
nikde dosazeno, v fadé ptipadt bylo poskozeni nepatrné nebo
se jednalo o tzv. ,,0zon like“ symptomy. Nejvyraznéjsi prokaza-
telné poskozeni bylo pozorovano na vrbach (Salix aurita a Salix
capraea), na jasanu (Fraxinus excelsior) a na bezu Cerveném
(Sambucus racemosa) a dale na bylinach Heracleum sphondylium
a Hypericum maculatum. U ostatnich druhti, jako Alchemilla sp.,
Cirsium heterophyllum, Petasites albus, P. hybridus, Pimpinella
major, Rubus idaeus a Vaccinium myrtillus se kromé pravdépo-
dobného vlivu ozonu jednalo soucasné i o pfirozené Cervenani
popt. vliv dalsich faktort.

Podle nové metody bylo provedeno hodnoceni na osmi subplo-
chach MINI-LESS na porostnim okraji dlouhém 25 m. Posko-
zeni ozonem bylo zaznamenano na 12,5 % subploch. U pokusu
POPLAR pftezivaji 4 jedinci Populus sp. a 2 jedinci Populus nigra,
bez znamek poskozeni ozonem.

Assessment of visible ozone damage

In 2008 ozone impact was significant, with high number of
symptomatic species. Symptoms of damage were observed at
25 species. Most significant injury was observed at Sambucus
racemosa, and Geranium sylvaticum - level 2, and also at Acer
pseudoplatanus. Other species affected were Fagus sylvatica,
Fraxinus excelsior, Sambucus nigra. Symptomatic herb species
were following: Cirsium heterophyllum, C. oleraceum, Gentiana
asclepiadea, Heracleum sphondylium, Hypericum maculatum,
Lupinus polyphyllus, Petasites albus, P. hybridus, Pimpinella major,
Plantago major, Polygonum bistorta, Rubus idaeus, Rumex acetosa,
R. alpinus, R. obtusifolius, Solidago virgaurea, Tussilago farfara,
Urtica dioica, and, most probably also Vaccinium myrtillus.

According to the new method, assessment was done at 8 MINI-LESS
plots, at the stand edge 25 m long. Ozone injury was recorded at
25 % subplots. Within the experiment with POPLAR, 4 individuals
of Populus sp., and 2 of Populus nigra, are surviving with no
symptoms of damage.

In 2009 ozone effect was very low. Symptoms of damage were
recorded at 13 species. Damage of level 2 was not recorded, in
many cases it was negligible, or ’ozone like“ symptoms. Most
significant injury was observed at Salix aurita and Salix capraea,
Fraxinus excelsior and Sambucus racemosa, and at the herb
species Heracleum sphondylium and Hypericum maculatum.
Other species, as Alchemilla sp., Cirsium heterophyllum, Petasites
albus, P. hybridus, Pimpinella major, Rubus idaeus and Vaccinium
myrtillus, besides ozone injury, most probably it was also effect of
natural reddening of leaves and possible other factors.

According to the new method, assessment was done at 8 MINI-
LESS plots, at the stand edge 25 m long. Ozome injury was
recorded at 12.5 % subplots. Within the experiment with POPLAR,
4 individuals of Populus sp., and 2 of Populus nigra, are surviving
with no symptoms of damage.
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Tab. 4.2.1.6: Symptomatické druhy v roce 2008 Tab. 4.2.1.7: Symptomatické druhy v roce 2009
Symptomatic species in 2008 Symptomatic species in 2009

Stupen poskozeni
20.9.2008

Stuper poskozeni

Symptomatické druhy: 17.9. 2009

Symptomaticke druhy:

Acer pseudoplatanus Acer pseudoplatanus

Aegopodium podagraria Aegopodium podagraria
Alchemilla sp.
Artemisia vulgaris

Betula pendula

Alchemilla sp.
Artemisia vulgaris
Betula pendula
Chaerophyllum aromaticum Chaerophyllum aromaticum

Chaerophyllum hirsutum Chaerophyllum hirsutum

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
Leontodon hispidus
Lupinus polyphyllus
Petasites albus
Petasites hybridus
Picea abies
Pimpinella major
Plantago major
Polygonum bistorta
Prenanthes purpurea
Prunella vulgaris
Prunus avium
Ranunculus repens
Rubus idaeus
Rumex acetosa
Rumex alpinus
Rumex obtusifolius
Salix aurita

Salix capraea

Salix cinerea
Sambucus nigra
Sambucus racemosa
Scrophularia nodosa
Senecio hercynicus
Silene vulgaris
Solidago virgaurea
Sorbus aucuparia
Taraxacum officinale
Tussilago farfara
Urtica dioica
Vaccinium myrtillus
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Vyhodnoceni méfeni koncentraci pfizemniho ozo-
nu pasivnimi dozimetry v roce 2009

V Krkonosich na plose Misecky je méfeni koncentraci piizem-
niho ozonu umisténo v nadmotské vysce cca 900 metrii a jednd
se tedy o druhou nejvys$e polozenou lokalitu. Méfeni zde v roce
2009 probihalo od 27. 2. do 31. 10.

Z grafu je patrny rychly ndrtst koncentraci v jarnim obdobi,
maxima bylo dosazeno jiz v dubnu a zvy$ené koncentrace byly
zaznamenany i v pribéhu kvétna. Po poklesu (kolisani) hodnot
v ervnu a v Cervenci bylo druhé, letni maximum koncentraci
v pribéhu srpna. Nebyly viak jiz zjistény tak vysoké koncentrace
jako v dubnu.

Nejvyssi koncentrace byla zjisténa v prvni poloviné dubna
ci fijna. Rozdily mezi tfemi soucasné exponovanymi dozimetry
béhem roku kolisaly, vétsi rozdily (20 — 40 pg.m) byly zazna-
menany v obdobi s vy$simi koncentracemi. Rozdily do 10 pg.m"
byly naopak v obdobich s koncentracemi niZ$imi.

Measuring of ozone concentrations by passive dozi-
meters

In the Giant. Mts., in the plot Misecky, measuring of ground ozone
concentrations is situated at the altitude of about 900 m, it is the
second highest locality within the intensive monitoring plots. In
2009 measuring was done from February 27 to October 31.

In the graph, there is visible fast start of ozone concentrations
in spring; maximum was reached already in April, increased
concentrations recorded also in May. After some oscillations in
June and July, the second maximum was measured in August, the
concentrations were not as high as in April.

The highest value recorded, 153.3 ug.m* was measured in the
first half of April, the lowest, 44.2 ug.m>, at the end of October.
Differences among the three simultaneously exposed dosimeters
were oscillating during the season, higher differences were recorded
in the period of higher concentrations (20 - 40 yg.m?). In contrary,
differences under 10 pug.m? were measured in periods of lower
concentrations.

Tab. 4.2.1.8: Méreni koncentraci ozonu pasivnimi dozimetry
Measuring of ozone concentrations by passive dozimeters

doz 1 doz 2 doz 3 max min rozdil/diff.
(4.3.-18.3) 179,63 63,37 69,34 179,63 63,37 116,26
(18.3.-1.4)) 68,50 89,10 97,84 97,84 68,50 29,34
(1.4.-15.4) 71,09 83,80 90,75 90,75 71,09 19,66
(15.4.-30.4.) 8,02 97,10 126,18 126,18 8,02 118,16
(30.4.-13.5)) 87,80 87,81 89,70 89,70 87,80 1,90
(13.5-27.5) 99,32 101,03 109,61 109,61 99,32 10,29
(27.5-10.6) 87,59 82,42 82,43 87,59 82,42 5,17
(10.6.-24.6.) 92,45 89,01 82,13 92,45 82,13 10,32
(24.6.-8.7.) 58,48 61,92 55,04 61,92 55,04 6,88
(8.8.-22.7.) 77,48 80,93 80,93 80,93 77,48 3,45
(22.7.-5.8.) 99,79 91,20 39,58 99,79 39,58 60,21
(5.8.-19.8)) 82,57 79,13 77,41 82,57 77,41 5,16
(19.8.-2.9) 79,40 81,12 86,30 86,30 79,40 6,90
(2.9.-16.9)) 66,97 84,15 70,41 84,15 66,97 17,18
(16.9.-1.10.) 70,70 61,06 65,88 70,70 61,06 9,64
(1.10.-14.10.) 55,58 59,29 55,58 59,29 55,58 3,71
(14.10.-28.10.) 37,96 43,13 46,58 46,58 37,96 8,62

179,63 8,02
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koncentraci ozonu
Development of ozone concentrations

Obr. 4.2.1.10: Vyvoj
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4.2.2 I 140 - Zelivka

International code: 2161
Lesni oblast: 10. Stiedoceska pahorkatina

Lesni druzstvo obci Lede¢ nad Sazavou

Zakladni charakteristiky plochy/Plot characteristics

Rozmeér plochy v m/Plot area 50 x50 m

Datum zalozeni plochy/Plot established 13. 8. 1995
Expozice/Exposition VIE

Pocet stromU/Number of trees 206 (platnost k 01. 2000)
Nadmofska vySka/Altitude 440 m

Porost/Forest stand 118 B11 (LHP 2004)
Rok zaloZeni hlavniho porostu/ 1902

Dominant storey established

Pavod porostu/History of forest stand umeéle zalozen/artificially planted
Hlavni dfevina plochy/ The main species smrk ztepily/Picea abies
Zmlazovani/Regeneration sporadické/rare

Pudni typ kambizem oglejena

FAO Soil unit Entri-Stagnic Cambisols
Humusovy typ/Humus type morovy moder/moder
Geologické podlozi/Parent material pararula/paragneiss

Typologicka a fytocenologicka charakteristika/ Typological and phytocenological characteristics

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

Fytocenologicka charakteristika/Phytocenological characteristics

Potencialni pfirozenou vegetaci je acidofilni bu€ina s vtrousenym dubem asociace Luzulo—Fagetum, ktera byla nahrazena
kulturni smré¢inou. Buk se na vlastni ploSe viibec nevyskytuje. Kefové patro nevyvinuto. Dominantou druhové pomérné
velmi bohatého bylinného patra je metliCka kfivolaka (Avenella flexuosa). Zastoupeny jsou i dal$i travy (Calamagrostis
epigejos) a bika hajni (Luzula luzuloides). Ve velmi dobfe vyvinutém a druhové bohatém mechovém patfe prevladaji
druhy Pleurozium schreberii a Mnium sp./Acidophilous beech woodland, oak admixture with avenella. Beech does not
grow in the stand, it was replaced by atrtificial spruce. Shrub layer is not developed. Avenella flexuosa dominates in a rich
herb layer, also Calamagrostis epigejos and Luzula luzuloides are represented. In well developed moss layer Pleurozium
schreberii and Mnium sp. are prevailing.

Foto:  Opadomér
Litterfall collector
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Fytocenologicky snimek pfizemni vegetace/Ground vegetation assessment

Datum/Date 11.7.2005 8.6.2009
Celkova pokryvnost/Total cover 65 80
Pokryvnost kefového patra E2/E2 Shrub layer coverage 0,1 0
Pokryvnost bylinného patra E1/E1 Herb layer coverage 35 70
Pokryvnost mechového patra EO/EQ Moss layer cover 30 35
Patro/Layer Druh/Species Pokryvnost/Cover
E2 Sambucus racemosa — bez hroznaty +
Salix aurita — vrba usata r
E1 Avenella flexuosa — metlicka kfivolaka 2b 3
Luzula luzuloides — bika hajni 2a 2a
Calamagrostis epigejos — titina kfovistni 2a 2a
Carex pilulifera — ostfice kulkonosna + +

Dryopteris carthusiana — kaprad' osténkata
Epipactis helleborine — krustik Sirolisty

-

Epilobium angustifolium — vrbka Gzkolista +
Hieracium murorum — jestrabnik zedni + +
Mycelis muralis — mlécka zedni 1 +
Oxalis acetosella — Stavel kysely + 1
Rubus idaeus — ostruzinik malinik + +
Rumex acetosa — Stovik kysely r
Scrophularia nodosa — krti¢nik hliznaty +
Senecio ovatus — star¢ek Fuchslv +
Senecio sylvaticus — starcek lesni 1 .
© Senecio viscosus — starcek lepivy +
§ Taraxacum officinale — pampeliska |ékarska r r
% Vaccinium myrtillus — brusnice bortivka + +
N Veronica officinale — rozrazil |ékarsky + +
°| Betula pendula juv. — bfiza bélokora + r
3 Fraxinus excelsior juv. — jasan ztepily r
— Picea abies juv. — smrk ztepily + +
Populus tremula juv. — topol osika + +
Quercus robur juv.— dub letni r r
Salix aurita juv. — vrba usata + +
Sambucus racemosa juv. — bez hroznaty + r
Sorbus aucuparia juv. — jefab ptaci . +
Pocet druhti bylinného patra bez dievin/Herb species total 16 17
EO Mnium sp. — mérik 2b 2b
Mnium hornum — méfFik trnity + +
Pleurozium schreberii — pokryvnatec Schrebertv 2a 2b
Bazzania trilobata — rohozec trojlalo¢ny r r
Brachythecium sp. — banatka + +
Dicranella heteromala — dvouhrotecek rtznotvarny . +
Dicranum scoparium — dvouhrotec chvostnaty + 1
Hylocomium splendens — rokytnik skvély + +
Hypnum cupressiforme — rokyt cypfiSkovity 1 1
+ +

Leucobryum glaucum — bélomech sivy
Plagiomnium undulatum — méfik Cefity . r
Pohlia nutans — paprutka nici
Polytrichum formosum — plonik obecny
Scleropodium purum — lazovec cisty

_1
=

Dalsi zjisténé druhy na plose 50 x 50 m/Other species within the plot 50 x 50 m

Cirsium palustre, Digitalis purpurea, Majanthemum bifolium, Prunus avium

Zmény prizemni vegetace za poslednich 5 let (2004 — 2009)/Changes in the last 5 years (2004 — 2009)

Na této ploSe probihaji nemalé zmény od prvniho pozorovani v roce 1995. Slabé vytvorené kefové patro zaniklo. Oproti minulému
hodnoceni doslo k razantnimu zvy$eni pokryvnosti bylinného patra, pficemz celkovy pocet druhli nadale mirné stoupa, nebot na plochu
pronikaji diaspory druht ze sousedni paseky. Zvysila se dominance metlicky kfivolaké (Avenella flexuosa). Dochazi ke znacnému rozvoji
mechového patra, v némz roste jeho pokryvnost i druhova bohatost. ZvySila se pokryvnost druhu Pleurozium schreberii./Since the
first investigation in 1995 significant changes occurred. Lowly developed shrub layer disappeared, herb layer strongly developed, total
number of species is slightly growing due to invasion of species of the nearby clear-cut. Dominance of Avenela flexuosa increased. Moss
layer also developed in cover and number of species, cover of Pleurozium schreberii also increased.
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Hodnoceni stavu koruny

Ve smrkové monokultufe na monitorovaci ploge Zelivka bylo
v roce 2008 hodnoceno 65 jedinct; jeden strom byl odtézen.
V roce 2009 bylo z dtivodu likvidace kiirovcem napadené hmoty
odtézeno 12 hodnocenych smrki z plochy.

Od probirky v roce 2001 byl vyvoj defoliace smrku relativné sta-
bilni (obr. 4.2.2.1). Jesté v roce 2006 se porost fadil k nejvitalnéj-
$im jehli¢natym, respektive smrkovym monitorovacim plochdm
II. arovné. V roce 2007 dochézi k prudkému zhor$eni zdravotni-
ho stavu smrku na hranici monitorovaci plochy poté, co byl sou-
sedni porost odtézen a vznikla nechranéna porostni sténa. V roce
2008 se pramérna defoliace (obr. 4.2.2.2) opét zvySuje, tiebaze
chéch intenzivniho monitoringu v roce 2008) a dosahuje 32.3 %.
V roce 2009 prumérnd defoliace vzrostla az na hodnotu 34,9 %.

Diskolorace byla v roce 2008 zaznamenana u 1,5 % smrki
barevnych zmén na plochach II. urovné. V r. 2009 je stav barev-
nych zmén na ploSe zcela vyrazné jiny, nesporné souvisejici
s vyvojem defoliace a kirovcovou kalamitou. Symptomem bylo
zasazeno 22,6 % hodnocenych smrkd, coz byl v tomto roce nej-
vys$si podil diskolorace na plochdach II. trovné.

Crown condition assessment

In the spruce monoculture of the monitoring plot Zelivka in total
65 trees were assessed in 2008, one tree was cut. In 2009, due to
calamity logging after infestation by Ips typographus, 12 trees were
cut within the plot.

Since thinning in 2001 development of spruce defoliation was
relatively stable (Fig. 4.2.2.1). Still in 2006 the stand was among
the most vital coniferous, or spruce respective, intensive monitoring
plots. In 2007 the health state was sharply deteriorated, after cutting
of neighbouring stand and opening of the edge of the monitoring
plot. In 2008 the average defoliation (Fig. 4.2.2.2) increased again,
although in 0.4 % only (the lowest inter-year increase of average
defoliation within the intensive monitoring plots in 2008), it was
32.3 %. In 2009 the average defoliation increased to 34.9 %.

Discoloration was recorded at 1.5 % of Spruces (Fig. 4.2.2.3) in 2008;
it was, similarly to 2007, the lowest occurrence of the symptoms
within the level II plots. In 2009 the state of colour changes in the
plot was quite different, closely connected to defoliation development
and Ips typographus calamity. The symptom was recorded at 22.6 %
of trees, the highest proportion within the level II plots.

Obr. 4.2.2.1: Vyvoj zastoupeni tfid defoliace a hodnoty priimérné defoliace
Development of defoliation classes and average defoliation values
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V zastoupeni plodicich stromt na plose v r. 2008 pred¢i smrk na
Zelivce (27,7 %, z toho 1,5 % hojné) pouze habr na monitorovaci
plose Brezka. V roce 2009 plodilo pouze 7,5 % smrku a to bézné.

Poskozeni porostu v r. 2008 je omezeno pouze na zranéni kmene
a jeho baze, pripadné se objevuji smolotoky. Deformace kmene
a svétle zelené diskolorace byly pozorovany vyjimecné. V roce
2009 se poskozeni porostu na Zelivce odviji od likvidace kéirovco-
vé kalamity (Ips typographus), kterd se postupné rozituje po celé
plose. V porostu nejsou vyjimecné stojici zelené smrky s odlupujici
se kiirou po celém kmeni. V pristim roce lze podle vSeho ocekéavat
dalsi rozsirovani lykozrouta smrkového po plose. Z tohoto divo-
du je jiz na toto obdobi napldnovano zalozeni nové monitorovaci
plochy IL. drovné v blizkosti plochy stédvajici. Hodnoceni bude na
téchto plochéach probihat soubézné, dokud to podminky dovoli.

Obr. 4.2.2.3: Vyvoj zastoupeni tfid diskolorace
Development of discoloration classes
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Sledovani opadu

Na plose Zelivka mé smrk stoprocentni zastoupent, tedy i nejvétsi
¢ast opadu je tvofena smrkovym jehlicim (témért 70 %), dale vét-
vickami smrku (20 %), ostatni frakce maji minimalni podil. Opad
jehlic¢i byl nejintenzivnéjsi v zimnim obdobi (leden - brezen a lis-
topad - prosinec).

Obr. 4.2.2.4: Opad v roce 2008
Litterfall in 2008

2004

In 2008 27.7 % of trees were fruiting, 1.5 % abundantly, in that year
only hornbeam in the plot Biezka was fruiting more. In 2009 only
7.5 % of spruces were fruiting in common level.

Damage of the stand in 2008 was limited to only small wounds
of the stem and stand base, and resin flow. Stem deformities and
light-green discoloration were observed rarely. In 2009 the damage
in the stand Zelivka was closely connected to calamity logging (Ips
typographus), gradually developing within the whole plot. Standing
green trees with the bark falling in strips are not an exclusion. It can
be expected, that the damage will further develop also in the next
year. That is why installation of the new plot is supposed, nearby the
existing plot. Assessment will be done simultaneously in both plots,
as long as it will be possible.
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Sampling and analysis of litterfall

In the plot Zelivka spruce is represented in 100%, thus spruce
needles form also the biggest part of litterfall (nearly 70%), then
spruce branches (20%), other fractions are negligible. Needle fall
was the most intensive in winter period (January - March and
November — December).

M jehlice SM/spruce needles

W vétve/spruce branches

O kura/beech bark

O pupeny/buds

Osam¢i kvéty/staminates

[ Sisky + semenal/cones + seeds
Ozivocisné/animals

O ostatni/other
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Depozice

Plocha Zelivka patii ke stfedné zatizenym plochdm jak depozici
siry, tak depozici dusiku. V roce 2009 se depozice siry na vol-
né plose vzhledem k pétiletému priiméru mirné zvysila. Naopak
pod porostem hodnoty depozic siry a dusiku neustdle klesaji,
coz muze byt do jisté miry zptisobeno i sniZzenim korunového
zapoje porostu. Depozice dusiku na volné plose se v poslednich
Sesti letech drzi na zhruba stejné trovni a pohybuji se okolo
10 kg.ha'.rok™.

Tab. 4.2.2.1. Depozice vybranych prvki (kg.ha'.rok™)
Deposition of selected elements (kg.ha.year?)

Deposition

The plot Zelivka is among plots of moderate load, both in sulphur
and nitrogen deposition. In sulphur deposition slightly increased,
compared to the long-term average. In contrary, throughfall
deposition of both nitrogen and sulphur is decreasing gradually,
which can be caused, in certain level, also by less dense canopy of
the stand. Bulk deposition of nitrogen is approximately at the same
level in the last six years, oscillating around 10 kg.ha.year.

Plocha/Plot  Rok/Year pH H* N-NH*+ N-NO, $80* F- CI DOC N,
Porost/ 2008 5,11 0,0257 5,90 5,74 6,43 0,25 6,64 62,94 12,94
Throughfall

2009 4,80 0,0696 4,16 4,51 5,92 0,30 5,45 69,86 10,51
yomaplochal 2008 519 0030 607 416 49 016 578 1680 11,12

2009 4,89 0,0944 5,19 4,57 5,56 0,34 3,58 18,42 10,72
Tab. 4.2.2.2: Depozice ostatnich prvku (kg.ha’.rok™)

Deposition of other elements (kg.ha.year")

Plocha/Plot  Rok/Year Al Ca Cu Fe K Mg Mn Na PPO > Zn
Porost/

2008 0,143 5640 0,012 0,112 11,718 1,685 2,138 2,581 0,280 0,105
Throughfall

2009 0,128 4,550 0,013 0,097

Volna plocha/
Bulk

13,714 1,266 1,717 1,525 0,246 0,081

2008 0,051 4,392 0,015 0,038 1,711 0,915 0,044 2,882 0,236 0,110

2009 0,057 4,084 0,019 0,045 2,456 0,661 0,060 1,498 0,252 0,143

Obr. 4.2.2.5: Depozice dusiku a siry v roce 2009 ve srovnani s primérem z let 2004 — 2008
Deposition of nitrogen and sulphur in 2009 compared with average values for 2004 — 2008
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Obr. 4.2.2.6: Vyvoj pH a primérné koncentrace iontl — podkorunové srazky 1998 — 2009
Mean ion concentration and pH — throughfall 1998 — 2009
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Obr. 4.2.2.7: Vyvoj pH a prumérné koncentrace iontd — volna plocha 1999 — 2009

Mean ion concentration and pH — bulk 1999 — 2009
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Pudni voda Soil solution

Hodnoty pH puadni vody pod organickym horizontem i v mine-
ralni ptidé v hloubce 30 cm se v poslednich letech prili§ neméni
a pohybuji se tésné nad hodnotou 4. Primeérné ro¢ni koncent-
race NH,* pod humusovym horizontem i v mineralni ptdé po
nartstu v roce 2008 opét v roce 2009 poklesly témér na uroven
roku 2007. Obdobny priibéh mél i vyvoj prumérnych koncentra-

The values of soil solution pH under the organic horizon and in
mineral soil, in the depth of 30 cm are not changing significantly
in recent years, they are close to 4. Average year concentrations
of NH, both under humus horizon and in mineral soil, after
an increase in 2008 decreased again in 2009, nearly to the level
of 2007. Also the development of the average concentrations
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ci nitrt (NO,), jednd se o meziro¢ni kolisini bez vyraznéjsiho of NO,; was similar, inter-year oscillations is of no significant
trendu. Priimérné koncentrace siranti (SO,*) v pidni vodé pod trend. Average concentrations of SO in the soil under humus
humusovym horizontem se v roce 2009 mirné snizily, naopak horizon decreased slightly in 2009, in contrary, in mineral soil
v mineralni pudé doslo k nariistu. Pomér Ca/Al je v obou hloub- they increased. Ca/Al ratio is satisfactory in the two layers, in soil
kach ptiznivy, v padni vodé protékajici humusovym horizontem solution of the humus horizon it was ranging from 1 to 2.5, in
se pohybuje mezi hodnotami 1 a 2,5, ve vodé v mineralni pudé mineral soil it was around 1.5.

kolem 1,5.

Obr. 4.2.2.8: Pramérné roéni hodnoty pH a hodnoty Ca/Al v pudni vodé
Average year values of pH and of Ca/Al in soil soilution
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Tab. 4.2.2.3: Pramérné ro¢ni koncentrace sledovanych parametrti (mg.l")
Average year concentrations of the parameters studied

Lyzimetr Rok/Year pH H* NH,* NO, SO~ F- Cl- DOC N,

LH 2006 4,26 0,06 0,21 2,40 6,46 0,09 2,54 48,97 2,23
LH 2007 4,16 0,07 0,45 1,92 7,33 0,10 3,00 108,00 3,37
LH 2008 4,11 0,08 1,32 2,48 7,54 0,13 3,66 128,46 5,02
LJ 2009 4,14 0,07 0,54 1,35 5,81 0,16 2,07 96,98 2,79
L30 2006 4,29 0,05 0,02 1,26 25,10 0,14 3,88 12,95 0,54
L30 2007 4,30 0,05 0,06 0,72 19,52 0,20 3,87 10,55 0,45
L30 2008 4,26 0,06 0,19 1,81 14,31 0,16 1,99 57,82 1,85
L30 2009 4,35 0,04 0,11 0,49 17,87 0,19 1,41 21,37 0,71

Lyzimetr Rok/Year Al Ca Cu Fe K Mg Mn Na Zn

LH 2006 0,583 2,195 0,001 0,440 3,506 0,696 0,594 0,785 0,067
LH 2007 1,496 3,676 0,003 0,866 8,696 1,171 1,165 0,687 0,192
LH 2008 1,438 4,784 0,004 0,851 6,262 1,490 1,381 0,888 0,098
LJ 2009 1,060 3,306 0,003 0,671 5,188 1,077 0,951 0,512 0,045
L30 2006 1,038 3,323 0,008 0,059 2,431 1,711 0,742 1,265 0,134
L30 2007 0,811 2,632 0,007 0,034 2,345 1,766 0,592 0,973 0,084
L30 2008 1,802 3,165 0,013 0,272 2,062 1,689 0,834 1,105 0,098

L30 2009 0,749 2,564 0,007 0,079 1,922 1,501 0,474 0,889 0,056
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Meteorologicka méfeni

Méteni na plose Zelivka bylo zahdjeno v &ervenci 2001 a navézalo
na méfen{ manudlni meteorologické stanice. Roky 2008 a 2009
pattily k teplej$im, vegeta¢ni obdobi 2009 bylo nejteplejsi za
dosavadni obdobi méfeni. Velmi teplé byly zejména duben a zaii
2009. Nejchladnéj$im mésicem byl leden 2009. Nejchladnéjsim
mésicem byl leden 2009 s primérnou teplotou -3,9 °C, kdy byla
nameéfena také nejniz$i minimélni teplota -17,5 °C. V letech 2008
i 2009 bylo vegeta¢ni obdobi pomérné dlouhé. Nizké srazky byly
zaznamendny v zafi 2008 a v dubnu a v zai{ 2009. V roce 2009
byly v porostu monitora¢ni plochy zaznamendny dva piisusky se
snizenou dostupnosti ptidni vlahy, méné vyrazny v priibéhu kvét-
na, vyraznéjsi pak od poloviny zati do Fijna 2009.

Meteorological measuring

Measuring in the plot Zelivka was initiated in July 2001; it binds on
measuring of the manual meteostation. The years 2008 and 2009
were among the warmest, vegetation period 2009 was the warmest
since the start of measuring in the plot. Mainly April and September
2009 were very warm. January 2009 was the coldest month, of the
average temperature of -3.9 °C, also the minimal temperature was
measured -17.5 °C. In the years 2008 and 2009 the vegetation
period was comparatively long. Low precipitations were recorded
in September 2008 and in April 2009. In 2009, in the stand of the
monitoring plot two periods of dryness were recorded, where not
sufficient water supply was available. First, less significant, was in
May, second, more serious, since mid-September to October 2009.

Obr. 4.2.2.9: Vyvoj praimérnych (T), maximalnich (Tmax) a minimalnich (Tmin) teplot vzduchu v letech 2008 a 2009
Development of mean (T), maximal (Tmax) and minimal (Tmin) temperatures in 2008 and 2009

40,0 —7
30,0 +{—Tmax |- b ‘ ~ fffffffffffffffffffffffffffffffffffffffffffffffff ﬂ B T
— Tmin | ol ‘M ‘WJ
20,0 1 M’A' in‘)h ‘ M “ “‘ M *‘ ‘
My ety
‘ |
0,0 L .‘ ,!'“A‘NAN [ h"u‘.\‘_}.‘fh ot VU .’-n'l' ‘W‘ N
D L /AR ‘ ‘ T I N (A ‘ I 7‘“
l \ml W \
100+ ’ ffffffffffffffffffffffffffffffffffffffffffffffffffff -
-20,0 +
-30,0
© @ W W W W W W W ®W ® ® D DD DD DD D DD D D
S Qe Q Q Q Q@ @ e Qg Q @ Qo Qe e e e o 9 < @
SSZE2Z2552IXRIEZIEZIZEEEIER
Obr. 4.2.2.10: Vyvoj srazek (P) a ptidniho vodniho potencialu (SWP) v hloubce 10, 30 a 50 cm v letech 2008 a 2009
Precipitation (P) and soil water potential (SWP) in depth of 10, 30 and 50 cm in 2008 and 2009
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Tab. 4.2.2.4: Praimérné charakteristiky teploty vzduchu [°C] a ihrny srazek [mm] (volna plocha) v letech 2008 a 2009
Air temperature characteristics [°C] and precipitation amount [mm] in 2008 and 2009 (open plot)
2008
1 1] ]} v \" Vi Vil Vil IX X Xl Xl prim  IV-IX
T 1,6 2,7 34 8,1 13,7 17,6 17,9 18,4 12,8 8,7 4,9 1,0 9,2 14,8
Tmax 4,0 7,0 7,7 13,3 19,8 238 238 247 18,2 14,1 7.8 34 14,0 20,6
Tmin -0,7 -0,9 -0,3 3,2 7,7 11,8 12,5 12,2 8,2 4,4 2,1 -1,0 4,9 9,3
T+ 11,1 18,5 17,5 20,6 30,3 30,9 325 315 331 22,2 18,3 9,6
T- 72 1.2 -5,6 -1,8 2,3 4,9 9,5 6,5 2,2 -2,8 -5,8 -9,9  suma  IV-IX
P 32,8 16,4 528 40,2 39,2 64,0 73,0 546 288 | 450 626 330 5424 2998
2009
1 Il mn v Vv Vi Vil Vil IX X Xl Xl prim  IV-IX
T -3,9 -0,8 3,5 12,7 13,4 15,2 18,6 18,9 15,2 73 6,2 -0,4 8,8 15,7
Tmax -0,9 1,5 6,9 19,6 194 212 256 256 213 10,7 9,7 25 13,6 22,1
Tmin -6,9 -3,2 04 58 7,4 9,9 12,7 12,8 10,2 4,2 3,2 -2,7 4,5 9,8
T+ 7,8 10,3 155 230 287 286 33,7 31,8 257 255 15,6 12,2
T- -17,5  -10,1 -5,4 1,8 0,3 4,1 8,1 7,2 47 -3,3 -1,0  -16,2 suma  IV-IX
P 17,4 688 746 19,2 674 111,0 86,8 86,0 244 | 638 27,6 0,0 6470 3948
T pramérna meésicni teplota/monthly mean temperature

Tmax  mésicni primér maximalnich dennich teplot/monthly mean of daily maximum temperatures
Tmin mésicni primér minimalnich dennich teplot/monthly mean of daily minimum temperatures

T+ nejvy$si namérena teplota/highest measured temperature
T- nejnizsi nameérena teplota/lowest measured temperature :
P mésiéni uhrn srazek/monthly precipitation g
|
N«
o
Tab. 4.2.2.5: Klimatické hodnoty <
Climatic values 3
2002 2003 2004 2005 2006 2007 2008 2009
Primérna ro¢ni teplota [°C)/ Mean 8.2 78 72 8.0 8.6 9.4 9.2 8.8
yearly temperature
Praméma teplota veg. obd. [*C}/ 142 14.9 131 145 153 15.4 14,8 15,7
Mean temperature of vegetation season
Pocet ledovych dnu/ 38 43 42 44 31 23 14 36
Number of ice days
Pocet mrazovych dnu/ 103 143 128 115 107 90 84 88
Number of frost days
Pocet letnich dnl/ 42 57 30 46 48 57 53 55
Number of summer days
Pocet tropickych dnu/
Number of tropical days 5 16 2 9 18 14 14 8
Délka bezmrazového obdobi [dny]/ 185 (1. 4. 1476_(fg' 178 (16.4. 208 (24. 4. 187 (13.4. 164 (3.5. 186 (19.4. 197 (1. 4.
Length of period without frost [days] -12.10.) 10 ) -10.10.) -17.11.) -16.10.) -13.10.) -22.10.) -4.10)

Délka vegeta¢niho obd. (T>5°C) [dny]/
Length of vegetation period (T>5°C)
[days]

161 (16. 4. 177 (19.4. 140 (24.4. 179 (22.4. 200 (13.4. 188 (9.4. 187 (18.4. 195 (1. 4.
-23.9) -12.10) =-10.10) =-17.10) -29.10) =-13.10) -22.10) -—12.10)
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Hodnoceni viditelného poskozeni ozonem

V roce 2008 bylo poskozeni ozonem zanedbatelné. Zatimco vroce
2007 byly slabé symptomy zaznamendny na jedendcti druzich,
v roce 2008 byly nalezeny nejednozna¢né (sporné) symptomy
pouze u dvou druhtl. Na fadé druhi se vyskytovala hojna hou-
bova infekce, coz muze symptomy ozonem prekryvat. Symptomy
poskozeni byly zjistény na lisce a hlohu.

Stanovi$té pro hodnoceni vlivu ozonu na vegetaci se nachdzi na
zarostlé mezi na okraji pole. V roce 2009 zde byla péstovana kuku-
fice, pole bylo oseto tésné k mezi, coZ mohlo mit vliv na oslunéni
ptizemniho bylinného patra. Viditelné poskozeni ozonem neby-
lo v roce 2009 zaznamendno a to ani na lisce a hlohu, kde byly
»ozone-like“ symptomy zaznamenany v roce 2008. Poskozeni lis-
t, pokud bylo zaznamenéno, bylo ve formé okrajovych hnédych
nekrdz, popt. byly zaznamenany priznaky vyvolané houbovymi
patogeny.

Tab. 4.2.2.6: Symptomatické druhy v roce 2008
Symptomatic species in 2008

Stupen poskozeni
4.9.2008

Aegopodium podagraria 0

Symptomatické druhy:

Coryllus avellana 1 (sporné)

Crataegus oxyacantha 1 (sporné)
Euonymus europaea 0
Fagus sylvatica -
Fragaria vesca -

Fraxinus excelsior -

Chaerophyllum aromaticum
Picea abies

Plantago major
Populus tremula
Prunus avium

Prunus spinosa

Pyrus communis
Ribes nigrum

Rubus idaeus

Robinia pseudoacacia
Salix aurita

Salix capraea

O O O O O O o o o o

Sambucus nigra

Scrophularia nodosa
Ulmus scabra 0

Vyhodnoceni méfeni koncentraci pfizemniho ozo-
nu pasivnimi dozimetry v roce 2009

Pro plochu Zelivka je méfeni koncentraci ozonu umisténo v bliz-
kosti obce Kozli. V roce 2009 zde probihalo méfeni v obdobi
od 4. 3. do 28. 10. Naméfené koncentrace se pohybuji vétsinou
v rozmezi 60 - 100 pg.m?. Jarni maximum bylo zaznamenano

Assessment of visible ozone injury

In 2008 visible ozone injury was negligible. In 2007 slight symptoms
were recorded at 11 species, in 2008 some doubtful symptoms were
registered only at 2 species, hawthorn and hazel tree. Many species
were affected by fungal infection, which could overlap the ozone
symptoms.

Site, where ozone impact on vegetation is assessed, is situated in the
close neighbourhood of the field, where corn was grown in 2009.
Sun radiation of the herb layer could be affected. Visible ozone
injury was not recorded in 2009, either in hawthorn and hazel of
“ozone-like“ symptoms in 2008. Some damage on the leaves, when
observed, has been caused in the form of small brown necroses of the
leaf edges, or some symptoms of pathogenous fungi were recorded.

Tab. 4.2.2.7: Symptomatické druhy v roce 2009
Symptomatic species in 2009

Stupen poskozeni

Symptomatické druhy: 14. 9. 2009

Aegopodium podagraria
Coryllus avellana
Crataegus oxyacantha

S © O o

Euonymus europaea
Fagus sylvatica -
Fragaria vesca -
Fraxinus excelsior

S O

Chaerophyllum aromaticum

Picea abies

Plantago major
Populus tremula

Prunus avium
Prunus spinosa
Pyrus communis

S © O© O

Quercus robur
Ribes nigrum

Rubus idaeus
Robinia pseudoacacia

S O© O

Rosa sp.

Salix aurita

Salix capraea
Sambucus nigra
Scrophularia nodosa

SO O© © O

Ulmus scabra

Measuring of ozone concentrations by passive
dosimeters

Measuring of ozone concentrations in the plot Zelivka is placed
close to the village Kozli. In 2009 measuring was done from March
4 to October 28. The concentrations measured range between 60
- 100 pg.m?. Spring maximum was recorded in May, summer at
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v prabéhu kvétna, letni na prelomu cervence a srpna. Za odlehlé
hodnoty lze povazovat 179,6 pg.m* naméfené v prvnim méticim
obdobi na zacitku brezna a také 8 ug.m™ naméfené ve druhé
poloviné dubna (tyto hodnoty nejsou v grafu vyznaceny).

Na této lokalité jsou zjistovany niz§i hodnoty v porovnani s ostat-
nimi, zejména horskymi, plochami a lokalita je dlouhodobé
povazovana za pozadovou stanici.

the break of July and August. Quite different were the values of
179.6 pg.m?, measured in the first half of March, and 8 pg.m?,
measured in the second half of April (these values are not marked
in the graph).

The values measured within this locality are lower, compared to the
other plots, mainly in the mountains; locality is considered to be
background station, in a long-term perspective.

Tab. 4.2.2.8: Méreni koncentraci ozonu pasivnimi dozimetry
Measuring of ozone concentrations by passive dozimeters
doz 1 doz 2 doz 3 max min rozdil/diff.
(4.3.-18.3)) 179,63 63,37 69,34 179,63 63,37 116,26
(18.3.-1.4.) 68,50 89,10 97,84 97,84 68,50 29,34
(1.4.-15.4.) 71,09 83,80 90,75 90,75 71,09 19,66
(15.4.-30.4.) 8,02 97,10 126,18 126,18 8,02 118,16
(30.4.-13.5)) 87,80 87,81 89,70 89,70 87,80 1,90
(13.5-27.5) 99,32 101,03 109,61 109,61 99,32 10,29
(27.5-10. 6) 87,59 82,42 82,43 87,59 82,42 5,17
(10.6.-24.6.) 92,45 89,01 82,13 92,45 82,13 10,32
(24.6.-8.7)) 58,48 61,92 55,04 61,92 55,04 6,88
(8.8.-22.7.) 77,48 80,93 80,93 80,93 77,48 3,45
(22.7.-5.8.) 99,79 91,20 39,58 99,79 39,58 60,21
(5.8.-19.8)) 82,57 79,13 77,41 82,57 77,41 5,16
(19.8.-2.9.) 79,40 81,12 86,30 86,30 79,40 6,90
(2.9.-16.9.) 66,97 84,15 70,41 84,15 66,97 17,18
(16.9.-1.10.) 70,70 61,06 65,88 70,70 61,06 9,64
(1.10.-14.10.) 55,58 59,29 55,58 59,29 55,58 3,71
(14.10.-28.10.) 37,96 43,13 46,58 46,58 37,96 8,62
179,63 8,02
Obr. 4.2.2.11: Vyvoj koncentraci ozonu
Development of ozone concentrations
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423
Q 061 - Benesovice

International code: 2061
Lesni oblast: 6. Zapadoceska pahorkatina

Spravce: Lesy CR, s. p-» LS (LZ) Sttibro

Zakladni charakteristiky plochy/Plot characteristics

Rozmeér plochy v m/Plot area 50 x 50 m

Datum zalozeni plochy/Plot established 22.10. 2004
Expozice/Orientation rovina/plain

Pocet stromt/Number of trees 218 (platnost k 2007)
Nadmorska vyska/Altitude 385 m

Porost/Forest stand 531F09 (LHP 2007)

Rok ;aloieni hlavniho porostu/ 1918

Dominant storey established

Puvod porostu/History of forest stand uméle zalozen/artificially planted
Hlavni dfevina plochy/The main species borovice lesni/Pinus sylvestris

Typologicka a fytocenologicka charakteristika/ Typological and phytocenological characteristics

Lesni typ/Forest type 3M3 - chuda dubova bucina bortvkova s pfechodem ke kyselému dubobukovému
boru 0K3/poor oak-beech woodland with Vaccinium myrtillus, transition to acid oak-
beech type 0K3

Fytocenologicka charakteristika/Phytocenological characteristics

Acidofilni brusinkova borova doubrava asociace Vaccinio vitis-idaeae-Quercetum patfici do svazu Genisto germanicae-Quercion. Borova
monokultura se sporadickym dubem v bylinném patfe, buk zcela chybi. V malo vyvinutém kefovem patfe je zastoupena zmlazujici se
borovice a jefab ptaci. V druhové chudém bylinném patfe jsou zastoupeny charakteristické acidofilni druhy. Vyraznou dominantou je
brusnice bortivka (Vaccinium myrtillus), kodominantami metlicka kfivolaka (Avenella flexuosa), a brusnice brusinka (Vaccinium vitis-
idaea) Silné je vyvinuto mechové patro s dominanci druh( Pleurozium schreberi a Thuidum tamariscinum./Acidophilous pine-oak ass.
Vaccinio vitis-idaea-Quercetum of Genisto germanicae-Quercion ass. Pine monoculture with sporadic oak in the herb layer, beech is
missing completely. In less developed shrub layer regenerating pine and ash are present. In herb layer, poor in species, acidophilous
species are represented. Vaccinium myrtillus dominates with Avenella flexuosa co-dominating, and Vaccinium vitis-idaea. In strongly
developed moss layer Pleurozium schreberi and Thuidum tamariscinum dominate.

Fytocenologicky snimek pfizemni vegetace/Ground vegetation assessment

Datum/Date 14.9.2005 15.7.2009
Celkova pokryvnost/Total cover 100 100
Pokryvnost kefového patra E2/E2 Shrub layer coverage 0,1 0
Pokryvnost bylinného patra E1/E1 Herb layer coverage 70 80
Pokryvnost mechového patra EO/EO Moss layer cover 80 85
Patro/Layer Druh/Species Pokryvnost/Cover
E2 Pinus sylvestris — borovice lesni + +
Sorbus aucuparia — jefab ptaci +
E1 Vaccinium myrtillus — brusnice bortvka 4 4
Avenella flexuosa — metlicka kfivolaka 2a 2a
Vaccinium vitis-idaea — brusnice brusinka 2a 2a
Calluna vulgaris — vies obecny + 1
Betula pendula — bfiza bélokora +
Pinus sylvestris juv. — borovice lesni . +
Quercus robur juv. — dub zimni + +

Sorbus aucuparia juv. — jefab ptaci + +
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Pocet druht bylinného patra bez dievin/Herb species total 4 4
EO Pleurozium schreberi — travnik Schreberdv 4 3

Thuidum tamariscinum — zpefenka tamarySkova 3 3

Dicranum polysetum — dvouhrotec chvostnaty 1 2a

Hypnum cupressiforme — rokyt cypfiSkovity +

DalSi zjisténé druhy na plose 50 x 50 m/Other species within the plot 50 x 50 m

E2 Picea abies
E1 Epilobium angustifolium, Quercus rubra, Salix capraea
EO Polytrichum formosum

Zmény prizemni vegetace za poslednich 5 let (2004 — 2009)/Changes in the last 5 years (2004 — 2009)

Pfizemni vegetace na ploSe je vysoce stabilni podobné jako na jinych stanovistich borovych doubrav. Mirné se zvysSila celkova pokryv-
nost bylinného i mechového patra a pokryvnost viesu (Calluna vulgaris). Ponékud vétSi zmény se odehravaji v mechovém patre, kde
nastal ubytek druhu Pleurozium schreberi, zatimco u druhu Dicranum polysetum se pokryvnost zvySila./Ground vegetation in the plot is
stable, similarly to other pine-oak woodland site conditions. Moss layer cover increased slightly, same as Calluna vulgaris cover. Cover

of Pleurozium schreberi lowered, in contrary, cover of Dicranum polysetum increased.

Hodnoceni stavu korun

V roce 2009 bylo na borové plose Benesovice hodnoceno 106 stro-
mit odpovidajictho socialniho postaveni v porostu; jedna borovi-
ce byla v r. 2008 z $etfeni vyloucena pro rozldmani koruny nad
50 %. Priimérna defoliace na plose v r. 2009 se zvysila v porov-
nani s r. 2007 o 1,5 % (obr. 4.2.3.1). Soucasna 37,4% prameérna
defoliace predstavuje dosavadni maximum na plo$e a soucasné
i nejvyssi hodnotu na borovych plochach intenzivniho monito-
ringu dosazenou v roce 2009.

Stav a vyvoj diskolorace v r. 2008 je v jistém ohledu podobny
(obr. 4.2.3.2). Vyskyt barevnych zmén borovych jehlic byl zjistén
u 77 % stromovych korun (meziro¢ni nartist 70 %). Vyssi podil
tohoto symptomu nebyl v roce 2008 na plochdch monitoringu
II. urovné zaznamendn; soucasné predstavuje i dosavadni maxi-
mum na ploSe samotné a to od jejiho zaloZeni v r. 2004.

V 1. 2009 1ze podil barevnych zmén v porostu na plose oznacit za
zanedbatelny, podobné jako v r. 2007. V letech 2008 a 2009 plo-

Crown condition assessment

In 2009, in the pine plot BeneSovice, in total 106 trees of
corresponding social position were assessed, one pine were excluded
due to crown break over 50 %, in 2008. Average defoliation in the
plot increased in 1.5 % in 2009, compared to 2007 (Fig. 4.2.3.1).
Recent 37.4% average defoliation in the plot means up-to date
maximum for this plot and also the highest value within the pine
plots of intensive monitoring in 2009.

State and development of discoloration in 2008 was similar
(Fig. 4.2.3.2). Colour changes were recorded at 77 % of the pine
trees (inter-year increase in 70 %). Within the plots of intensive
monitoring no higher values were recorded; also for this plot it was
the maximum value, since its installing in 2004.

In 2009 colour changes within the plot were negligible, similarly as
in 2007.

Obr. 4.2.3.1: Vyvoj zastoupeni tfid defoliace a hodnoty priimérné defoliace
Development of defoliation classes and average defoliation values
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dilo 23 % borovic. Objevuji se v bézném mnozstvi, pouze u 1 %
korun (r. 2008) a 4 % (v r. 2009) v mnoZstvi hojném.

Nejvyznamnéj$im poskozenim v porostu na plose byla v r. 2008
jiz vy$e zminovana diskolorace. Barevné zmény (pfechdzejici od
svétle zelené barvy do zluté) postihuji celé plochy star$ich ro¢ni-
kit jehlic v celych korunach postizenych borovic. V r. 2009 nepfi-
bylo na plose Benesovice zadné nové poskozeni.

Obr. 4.2.3.2: Vyvoj zastoupeni tfid diskolorace
Development of discoloration classes

Fruiting of normal extent was recorded at 23 % pines, 1 % of pines
was fruiting abundantly in 2008, and 4% in 2009.

Above mentioned discoloration was the main damage recorded in
the plot in 2008. Colour changes of older needles (from light-green
to yellow) were recorded in big spots in the whole crown. In 2009 no
new damage was recorded in the plot.
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Sledovani opadu

Na plose Benesovice bylo sledovani opadu zahdjeno v roce 2009,
v opadu prevladd jehli¢i borovice, nezanedbatelnou ¢ast tvori
takeé $isky a sam¢i kvéty (dohromady 15 %), ostatni frakce jsou
zastoupeny jiz méné (pod 10 %).

Depozice

Na plose Benesovice se sleduji depozice od roku 2005 a je to zatim
jedina borova plocha intenzivniho monitoringu s méfenim depo-
zic. Bene$ovice se fadi mezi plochy se stfedni depozici siry a vyssi
depozici dusiku.

. I
[ce]
o
o
N

2009

Sampling and analysis of litterfall

In the plot BeneSovice litterfall is sampled since 2009, pine needles
are prevailing, significant part is represented also by cones and
staminate flowers (15% together), other fractions are less represented
(fewer than 10%).

Deposition

In the plot Benesovice deposition is studied since 2005, up to date
there is only one pine plot of intensive monitoring, where deposition
is measured. BeneSovice is among the plots of medium deposition of
sulphur and relative higher deposition of nitrogen.

Tab. 4.2.3.1 Depozice vybranych prvku (kg.ha'.rok)
Deposition of selected elements (kg.ha".year’)
PlochalPlot Rok/Year pH H* N'NH_* N'NO, S$80 > F Cl DOC N,
2008 4,79 0,0792 5,34 5,93 6,13 0,21 8,10 87,10 12,43
Porost/ Throughfall
2009 4,86 0,0773 8,09 7,30 6,95 0,33 6,74 80,83 16,56
2008 5,14 0,0479 4,00 3,76 4,18 0,17 6,34 19,76 8,60
Volna plocha/Bulk
2009 5,17 0,0486 5,19 4,10 4,29 0,14 3,46 15,11 9,78
Tab. 4.2.3.2: Depozice ostatnich prvku (kg.ha'.rok™)
Deposition of other elements (kg.ha".year?)
PlochalPlot Rok/Year Al Ca Cu K Mg Mn Na PPO > Zn
2008 0,314 7,953 0,014 0,122 8,363 1,813 1,168 3,968 0,097 0,108
Porost/ Throughfall
2009 0,283 6,253 0,014 0,102 8,525 1,446 1,014 2,954 0,112 0,081
2008 0,033 4,662 0,018 0,035 2,005 0,887 0,129 3,053 0,207 0,146
Volna plocha/Bulk
2009 0,039 2,366 0,021 0,043 2,282 0,439 0,070 1,586 0,192 0,080
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Obr. 4.2.3.3: Celkova depozice dusiku a siry (kg.ha".rok™')
Total nitrogen and sulphur deposition (kg.ha.year?)
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Obr. 4.2.3.4: Vyvoj pH a primérné koncentrace ionti — podkorunové srazky 2005 — 2009
Mean ion concentration and pH — throughfall 2005 — 2009
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Obr. 4.2.3.5: Vyvoj pH a primérné koncentrace iontd — volna plocha 2005 —2009
Mean ion concentration and pH — bulk 2005 — 2009
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Pudni voda

Hodnoty pH pod humusovym horizontem a v minerdlni pidé
se na této plose témét neméni, k mirnému ndrdstu ve srovna-
ni s rokem 2008 doslo pouze v ptidni vodé v minerdlni padé
v roce 2009. Primérné ro¢ni koncentrace NH * v ptidni vodé pod
humusovym horizontem jsou vyrovnané a také se prili§ neméni,
v roce 2009 se ve srovnani s pfedchozim rokem mirné zvysily,
v minerdlni padé naopak doslo k vyraznému poklesu ve srovnani
s rokem 2008. Koncentrace NO, v ptidni vodé pod humusovym
horizontem jsou také pomérné vyrovnané, je patrny mirny kle-
sajici trend v poslednich letech. V piidni vodé v mineralni pudé
v roce 2008 koncentrace NO," stouply, ale v nasledujicim roce
vyrazné poklesly. Primérné koncentrace siranti (SO,*) se pod
humusovym horizontem také prili§ neméni, pohybuji se mezi
4,5 a 5,5 mg.l", v ptidni vodé v mineralni pidé jsou koncentrace
sirant vys$i (5 - 9 mg.l"). Pomér Ca/Al je v obou hloubkach pri-
znivy, pod humusovym horizontem se v roce 2009 mirné snizil,
v mineraln{ ptidé naopak vzrostl.

Soil solution

The pH values under the humus horizon do not change much in the
plot. In 2009 slight increase, compared to the 2008, was recorded
only on soil solution of mineral soil. Average year concentrations of
NH," in soil solution under humus horizon are balanced, and they
do not change too much as well. In 2009 they increased slightly,
compared to previous year. In mineral soil, contrarily, they decreased
significantly, compared to 2008. NO; concentrations in soil
solution of the humus layer are also relatively balanced; moderate
decreasing trend is visible in recent years. In soil solution of mineral
soil, concentrations of NO; increased in 2008, however, in following
year, 2009, they decreased significantly. Average concentrations of
SO/ under the humus horizon do not change too much as well,
they are ranging between 4.5 and 5.5 mg.l", in mineral soil the
concentrations of sulphur compounds are higher (5 - 9 mg.I''). Ca/
Al ratio in the two depths is satisfactory, in 2009, under humus
horizon it decreased slightly, in mineral soil, in contrary it increased
moderately.

Obr. 4.2.3.6 Pramérné roc¢ni hodnoty pH a hodnoty Ca/Al v ptudni vodé
Average year pH and Ca/Al values in the soil solution
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Tab. 4.2.3.3: Pramérné ro¢ni koncentrace sledovanych parametru (mg.l")
Average year concentration of the parameters studied (mg.I")

Lyzimetr Rok/Year pH H+ NH4* NO_ SO > F- ClI- DOC N,
LH 2007 4,43 0,04 0,52 3,29 4,40 0,05 2,48 66,50 1,94
LH 2008 4,28 0,05 0,42 3,16 5,36 0,08 3,46 146,40 4,67
LH 2009 4,40 0,04 0,66 2,96 4,16 0,06 2,29 96,63 3,19
L30 2007 4,97 0,01 0,29 2,16 5,54 0,04 2,56 63,12 1,97
L30 2008 4,56 0,03 0,60 3,62 5,27 0,09 2,49 132,08 4,43
L30 2009 5,06 0,01 0,05 0,91 9,08 0,05 1,89 53,26 1,51
Lyzimetr Rok/Year Al Ca Cu Fe K Mg Mn Na Zn
LH 2007 0,844 5,279 0,003 0,475 3,628 1,141 1,044 0,872 0,056
LH 2008 1,029 6,828 0,004 0,609 5,129 1,309 1,515 1,220 0,059
LH 2009 0,697 4,324 0,004 0,411 5,622 0,891 0,878 0,684 0,035
L30 2007 0,909 4,564 0,005 0,393 4,278 1,345 0,188 1,108 0,046
L30 2008 1,077 6,197 0,007 0,427 4,697 1,747 0,607 1,037 0,061

L30 2009 0,635 4,810 0,007 0,274 3,459 1,387 0,126 1,406 0,038
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Meteorologické méreni

Meéfeni na plose Benesovice bylo zahdjeno v prabéhu roku 2004.
Pramérnd teplota byla vyssi v roce 2008 (8,5 °C) neZ v roce 2009
(8,1 °C), pro teploty vegeta¢niho obdobi tomu bylo naopak
(14,0 °C a 14,9 °C ). Pritom vegetacni obdobi roku 2009 bylo
nejdelsi v poslednich péti letech zejména kvtili brzkému zacatku.
Velké vegetacni obdobi bylo rovnéz dlouhé - od prvni dekady
¢ervna az do konce zafi. Vyrazné teply byl zejména duben a zati
2009, letni mésice byly naopak chladnéjsi nez v roce 2008. Sraz-
kové byl rok 2009 vydatnéji nez rok 2008, vyraznéjsi obdobi
sucha bylo zaznamenano v zafi 2009.

Meteorological measuring

Measuring at the station BeneSovice was initiated in 2004. The
average year temperature was higher in 2008 (8.5 °C) than in 2009
(8.1 °C), temperatures in the vegetation period were of opposite
development (14.0 °C and 14.9 °C respective). The vegetation
period of 2009 was the longest in the last 5 years, mainly due to
early start of spring. Long vegetation period was also extraordinary
- starting in the first decade of June and ending in the last decade
of September. Mainly April and September were significantly warm,
contrarily the summer months were colder than in 2008. With
respect to precipitation, the 2009 was richer than the 2008, dry
weather was recorded in September 2009.

Tab. 4.2.3.4: Prumérné charakteristiky teploty vzduchu [°C] a Ghrny srazek [mm] (volna plocha) v roce 2008 a 2009
Air temperature characteristics [°C] and precipitation amount [mm] in 2008 and 2009 (open plot)
2008
| Il ] v v Vi Vi VI IX X X1 Xl pram IV-IX
T 1,3 2,6 2,8 7,2 13,5 17,1 17,6 17,2 11,5 7.9 34 -0,1 8,5 14,0
Tmax 41 7.4 7,2 12,9 20,4 24,0 24,4 23,9 17,8 13,1 6,6 1,9 13,7 20,6
Tmin -11 -1,2 -0,9 2,5 73 10,6 11,7 11,3 6,8 3,7 0,3 -2,0 4.1 8,4
T+ 9,3 17,7 17,2 21,9 29,7 31,4 32,4 32,3 29,2 21,9 15,1 6,3
T- -6,3 -11,0 -6,6 -2,0 2,9 3,5 7,2 71 -1,0 -2,0 -6,2 -9,7 rok IV-IX
P 25,2 23,4 93,6 76,4 43,4 39,0 50,0 51,8 59,2 50,8 27,6 452 585,6 319,8
2009
| Il 1] v v Vi Vi Vi IX X Xl Xl pram IV-IX
T -4,3 -1,0 3,2 11,8 13,3 14,8 17,3 17,8 14,3 6,6 54 -1,5 8,1 14,9
Tmax -1,4 1,4 6,9 19,9 19,6 21,4 24,4 26,0 21,4 10,8 8,7 1,3 13,4 22,1
Tmin -6,9 -3,56 0,1 5,2 73 9,1 11,6 11,3 9,2 3,6 29 -4,2 3,8 8,9
T+ 57 7.1 12,3 23,5 28,9 28,1 32,4 31,3 26,5 23,6 14,0 8,8
T- -142 -104 -5,3 1,2 -0,1 3,2 6,9 47 4,6 -3,5 -1,5  -184 rok IV-IX
P 20,6 31,6 424  113,2 47,4 60,6 113,8 31,8 20,8 50,0 51,0 60,0 643,2 387,6
Tab. 4.2.3.5: Klimatické hodnoty
Climatic values at the station
2005 2006 2007 2008 2009
Primérna rocni teplota [°C)/ 7.9 8,2 8,9 8,5 8,1
Mean yearly temperature
Pramérna teplota veg. obd. [°C)/ 14,2 14,6 14,5 14,0 14,9
Mean temperature of vegetation season
Pocet ledovych dnl/ 18 32 17 12 36
Number of ice days
Pocet mrazovych dnl/ 115 113 96 107 108
Number of frost days
Pocet letnich dnl/ 40 44 53 47 55
Number of summer days
Pocet tropickych dnu/ 6 15 9 13 4
Number of tropical days
Délka bezmrazového obdobi [dny]/ 158 168 164 152 195
Lenght of period without frost [days] (13.5.-17.10.) (2.5.-16.10.) (3.5.-13.10.) (19.4.—-17.9.) (1.4.-12.10.)
Délka vegetacniho obd. (T>5°C) [dny]/ 179 171 192 183 196
Length of vegetation period (T>5°C) [days] (22.4.-17.10.) (30.4.-17.10.) (5.4.-13.10.) (18.4.-17.10.) (31.3.-12.10.)
Délka hlavniho vegetacniho obd. (T>5°C) [dny]/ 99 82 96 91 117
Length of main vegetation period (T>10°C) [days] (10.6.—-16.9.) (8.6.—28.8.) (31.5.-3.9.) (14.6.-13.9.) (7.6.-1.10.)
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Obr. 4.2.3.7: Vyvoj pramérnych (T), maximalnich (Tmax) a minimalnich (Tmin) teplot vzduchu v roce 2008 a 2009
Development of mean (T), maximal (Tmax) and minimal (Tmin) temperatures of air in 2008 and 2009
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Hodnoceni viditelného poskozeni ozonem

Na této plose bylo hodnoceni poskozeni ozonem provedeno
poprvé. Lokalita je chudd na byliny, na nalezenych nebylo zadné
poskozeni zjisténo. Symptomy poskozeni ozonem byly zazna-
menany pouze na dfevindch, a to na habru (Carpinus betulus),
hlohu (Crataegus sp.), trnce (Prunus spinosa) a na hrusni (Pyrus
pyraster). Na borovici lesni se vliv ozonu neprojevil. Podle nové
metody bylo provedeno hodnoceni na dvandacti subplochich
MINI-LESS na porostnim okraji dlouhém 50 m. Poskozeni ozo-
nem bylo zaznamendno na tfech subplochdch, tj. na 25 %.

Tab. 4.2.3.6: Symptomatické druhy v roce 2009

Symptomatic species in 2009

Symptomatické druhy: Stupen poskozeni

Assessment of visible ozone injury

In this plot assessment of ozone injury was done for the first time.
Locality is quite poor in herbs, those registered did not show any
marks of ozone injury. Symptoms of ozone damage were observed
only at some tree species - Carpinus betulus, Crataegus sp., Prunus
spinosa and Pyrus pyraster. Pinus sylvestric was not affected.
According to the new method assessment was done at 12 MINI-
LESS sub-plots, at the stand edge 50 m long. Ozone injury was
recorded at three of the sub-plots, i.e. at 25 %.

Symptomatické druhy: Stupen poskozeni

4.9.2009 4.9.2009
Betula pendula 0 Rubus fruticosus 0
Carpinus betulus 1 Rubus idaeus 0
Cirsium arvense 0 Salix aurita 0
Crataegus sp. 1 Salix capraea 0
Galeopsis bifida 0 Sambucus nigra 0
Picea excelsa 0 Sambucus racemosa 0
Populus tremula 0 Sarothamnus scoparius 0
Potentilla erecta 0 Sorbus aucuparia 0
Prunus spinosa 1 Urtica dioica 0
Pyrus pyraster 1 Vaccinium myrtillus 0

Vyhodnoceni méfeni koncentraci pfizemniho ozo-
nu pasivnimi dozimetry v roce 2009

Plocha u Bene$ovic lezi v blizkosti dalnice D5, doprava tedy mutize
byt vyznamnym zdrojem oxidd dusiku i tékavych organickych
slou¢enin, tedy prekurzort vzniku ptizemniho ozonu. V roce
2009 zde probihalo méteni v obdobi od 3. 3. do 28. 10.

Measuring of ozone concentrations by passive dosi-
meters

The plot Benesovice is situated close to the highway D5, transport can
be an important source of nitrogen oxides and organic compounds,
i.e. precursors of ground ozone. In 2009 measuring was done from
March 3 to October 28.
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Hned od zac¢atku méfeni se koncentrace ozonu zvys$ovaly, zejmé-
na v dubnu doslo k pomérné strmému nértistu koncentraci. Na-
rist vyvrcholil v prvni poloviné kvétna. Nasledoval prudky po-
Kkles, v ¢ervnu a v ¢ervenci kolisaly namérené koncentrace kolem
hodnoty 80 pg.m?. K mirnému zvy$eni koncentraci doslo v srp-
nu, ovéem v zafi a fijnu opét poklesly a pohybovaly se mezi 60
- 80 pg.m. Na konci méfeni v fijnu jiz byly mezi 20 - 30 ug.m>.

Nejvyssi hodnoty byly zjistény v prvni poloviné kvétna, vSech-
ny tfi filtry namétily hodnoty mezi 137,2 a 149,4 ug.m. Minima
bylo dosazeno v posledni periodé (24,4 - 29,6 pg.m), nizké hod-
noty byly naméreny také ve druhé poloviné kvétna.

Since the very beginning, measuring of ozone concentrations
had increased, mainly in April sharp concentration increase
was recorded, which culminated in the middle of May. Sharp fall
followed; in June and July the concentrations measured were around
80 pg.m?. Moderate increase was recorded in August, in September
and October the concentrations decreased again, ranging between 60
- 80 ug.m?. At the end of October they were even 20 — 30 ug.m.

Highest concentrations measured were in the first half of May,
all three filters have measured the values between 137.2 and
149.4 ug.m?. Minimal value was measured in last period (24.4
- 29.6 ug.m?), low values also in the second half of May.

Tab. 4.2.2.7: Méreni koncentraci ozonu pasivnimi dozimetry
Measuring of ozone concentrations by passive dozimeters
doz 1 doz 2 doz 3 max min rozdil/diff.
(3.3.-18.3)) 63,83 58,65 54,20 63,83 54,20 9,63
(18.3.-1.4.) 74,75 57,16 77,93 77,93 57,16 20,77
(1.4.-14.4.) 102,92 115,54 121,69 121,69 102,92 18,77
(14.4.-29.4)) 94,83 84,54 94,09 94,83 84,54 10,29
(29.4.-13.5)) 137,17 149,36 144,14 149,36 137,17 12,19
(13.5.-27.5.) 41,68 48,68 48,68 48,68 41,68 7,00
(27.5.-10.6.) 87,07 87,07 80,22 87,07 80,22 6,85
(10.6.-24.6.) 90,25 86,83 85,12 90,25 85,12 5,13
(24.6.-8.7.) 82,81 75,91 87,98 87,98 75,91 12,07
(8.7.-22.7.) 78,46 69,93 69,93 78,46 69,93 8,53
(22.7.-5.8)) 103,92 110,73 110,73 110,73 103,92 6,81
(5.8.-19.8.) 99,96 91,34 94,79 99,96 91,34 8,62
(19.8.-2.9) 69,02 60,17 63,71 69,02 60,17 8,85
(2.9.-16.9.) 77,38 55,51 70,65 77,38 55,51 21,87
(16.9.-1.10.) 64,38 75,65 69,21 75,65 64,38 11,27
(1.10.-14.10.) 52,87 58,53 64,20 64,20 52,87 11,33
(14.10.-28.10.) 26,09 24,35 29,56 29,56 24,35 5,21
149,36 24,35
Obr. 4.2.2.8: Vyvoj koncentraci ozonu
Development of ozone concentrations
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Q 102 — Biezka

Monitoring zdravotniho stavu lesa

4.2.4 Q 102 - Brezka

International code: 2102

Lesni oblast: 10. Stiedoceska pahorkatina

VULHM, obora
Zakladni charakteristiky plochy/Plot characteristics
Rozmeér plochy v m/Plot area 50 x 50 m
Datum zaloZeni plochy/Plot established 15.10. 1999
Expozice/Orientation SVINE
Pocet stromu/Number of trees 109 (plati k 01. 2000)
Nadmorska vyska/Altitude 435
Porost/Forest stand 55A4 2 A 5(LHP 2001)
Rok zalozZeni hlavniho porostu/ 1952
Dominant storey established
Plvod porostu/History of forest stand uméle zalozen/artificially planted
Hlavni dfevina plochy/The main species dub letni/Quercus robur
Dopliikové dreviny/Other species ha_xbr obe_cny/Carpmus betulus, jasan ztepily/Fraxinus excelsior, smrk ztepily/
Picea abies
Zmlazovani/Regeneration sporadické/rare
Padni typ{FAO Soil unit Kambizem modalni/Haplic Cambisols
Humusovy typ/Humus type _ Semimull/Mull
Geologicke podloZi/Parent material biotiticky granidiorit s amfibolem/biotitic granodiorite with amphibol
Typologicka a fytocenologicka charakteristika/ Typological and phytocenological characteristics
2K2 —kysela bukova doubrava s ostfici s pfechodem k oglejené kyselé jedlove
Lesni typ/Forest type doubravé 2P/acid beech-oak woodland with Carex sp., with a transition to
gleic acid fir-oak woodland
Fytocenologicka charakteristika/Phytocenological characteristics
Acidofilni doubrava svazu Genisto-Germanicae — Quercion s pfimési habru.V bylinném patfe patrny vliv intenzivniho chovu zvére
(obora) jednak pritomnosti nitrofilnich druhd, a jednak okusem a seslapem. Dfive dominantni ostfice (Carex brizoides) byla vystfidana
kopfivou (Urtica dioica). Mechové patro je nepatrné./Acidophilous oak woodland of Genisto-Germanicae — Quercion ass. with horn-beam
admixture. In herb layer the impact of game breeding is important (game preserve), partly due to nitrophilous species, partly due to
mechanical damage. Carex brizoides, dominating in the past has been replaced by Urtica dioica. Moss layer is insignificant.

Foto:  Snéhoméry
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Fytocenologicky snimek pfizemni vegetace/Ground vegetation assessment

Datum/Date 15.9.2004 | 31.7.2009
Celkova pokryvnost/Total cover 70 45
Pokryvnost kefového patra E2/E2 Shrub layer coverage 60 40
Pokryvnost bylinného patra E1/E1 Herb layer coverage 10 5
Pokryvnost mechového patra EQ/EO Moss layer cover 5 1
Patro/Layer Druh/Species Pokryvnost/Cover
E1 Carex brizoides — ostfice tfeslicova 1
Carex ovalis — ostfice zajeci +
Urtica dioica — kopfiva dvoudoma 2b 3
Agrostis capillaris — psinecek tenky 2a 1
Calamagrostis epigejos — tftina krfovistni + +
Deschampsia caespitosa — metlice trsnata . r
Epilobium angustifolium — vrbka Uzkolista . r
Epilobium montanum — vrbka horska r
Juncus effusus — sitina rozkladita 1 1
Luzula multiflora — bika mnohokvéta r
Lysimachia nummularia — vrbina penizkova r
Moehringia trinervia — kufika trojzilna 1 1
Oxalis acetosella — $tavel kysely 1
Poa nemoralis — lipnice hajni . r
Poa pratensis — lipnice luéni . r
Poa supina — lipnice nizka + 1
Poa trivialis — lipnice obecna r
Rubus idaeus — ostruzinik malinik + +
Scrophularia nodosa — krti¢nik hliznaty r
Stellaria media — ptacinec prostredni . +
Veronica officinalis — rozrazil |ékafsky r
Viola reichenbachiana — violka lesni + +
Acer platanoides juv. — javor mlé¢ r r
Carpinus betulus juv. — habr obecny + 1
Fraxinus excelsior juv. — jasan ztepily r +
Populus tremula — topol osika juv. . r
Quercus robur juv. — dub letni + r
Quercus rubra juv. — dub Cerveny r r
Sambucus sp. — bez r
Sorbus aucuparia juv. — jefab ptaci r r
Pocet druht bylinného patra bez dievin/Herb species total | 15 | 17
EO Atrichum undulatum — bezvilaska vinkata + +
Brachythecium sp. — banatka +
Hypnum cupressiforme — rokyt cypfiSkovity + +
Plagiomnium undulatum — méfik Cefity +
Polytrichum formosum — plonik ztenceny +

Thuidum tamariscinum — zpefenka tamary$kova r

DalSi zjisténé druhy na plose 50 x 50 m/Other species within the plot 50 x 50 m

E1 Hypericum perforatum

Zmény prizemni vegetace za poslednich 5 let (2004 — 2009)/Changes in the last 5 years (2004 — 2009)

Na ploSe, kterd se nachazi pfimo uvnitf obory pro zvéF, dochazi ke znaénym zménam. Objevuji se nové druhy a jiné mizi. Podstatné
se zvySuje celkova pokryvnost i pocet druhd, zfejmé v dlsledku slabsiho vlivu zvére a niz§iho stupné mechanické destrukce. Nastava
Sifeni kopfivy, ktera se stava vyraznou dominantou. DoSlo k Ustupu psinecku (Agrostis capillaris)./In this plot, situated within the game
preserve, changes are significant. New species grow and some previously growing disappear. Total cover is growing significantly, same
as total number of species, most probably due to lower game impact and less mechanical destruction. Urtica dioica starts to dominate,
Agrostis capillaris is decreasing.
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Hodnoceni stavu korun

Primérnd defoliace smiSeného porostu v obore Brfezka se v r.
2008 zvysila na 36,12 %, ¢imZ prekonala maximalni hodnotu
na plose z r. 2007 0 2,9 %. V roce 2009 tato hodnota meziro¢né
poklesla 0 0,2 %. Zcela zdravé stromy (defoliace do 10 %) Setfeni
nezaznamenalo jiz tfetim rokem (obr. 4.2.4.1). Dlouhodobé
nejhorsi zdravotni stav je zaznamenan u hlavni dfeviny - dubu,
s pramérnou defoliaci 44,6 %. Vyvoj primérné defoliace
jednotlivych dfevin na monitorovaci plo$e zobrazuje obr. 4.2.4.2.

Obr. 4.2.4.3 ukazuje vyvoj barevnych zmén, ktery zaznamenal
v letech 2008 - 2009 pouze drobné vykyvy. Pro r. 2009 plati,

asimila¢nich organt na plose od poc¢atku monitoringu.

Stromy se sekunddrnimi vyhony v r. 2008 maji v porostu 49
zastoupeni (10% meziro¢ni nartst). Vétsi podil stromi se
sekundarnimi vyhony je pozorovan v dlouhodobégjsim méfitku
pouze na monitorovaci plose Litovel. V r. 2009 se zvy$uje
zastoupeni jedincii s epikormy na 57 % (z toho 33 % v prevazujici
¢asti koruny ¢i po celém kmeni) a v pomyslném Zzebticku se tak
poprvé fadi pred plochu Litovel s 54% vyskytem sekundarnich
vyhont.

Bézny pocet plodi méla v r. 2008 polovina habri, coZ je nejvyssi
podil plodici dfeviny na plo$e intenzivniho monitoringu v daném
roce. Ostatni dfeviny neplodily ani v tomto ani nasledujicim roce
(2009), dub neplodi od pocdtku Setfenti (r. 1999).

Crown condition assessment

Average defoliation of the mixed stand within the game preserve
Brezka increased to 36.12 % in 2008, exceeding the maximal
value of 2007 in 2.9 %. In 2009 this value decreased in 0.2 %,
compared to the last year. Healthy trees of defoliation under 10 %
were not recorded for the third year (Fig. 4.2.4.1). In the long-term
perspective the worst is the state of oak, the main tree species, of
the average defoliation 44.6 %. Development of defoliation for
individual tree species represented within the monitoring plot is
shown in Fig. 4.2.4.2.

Fig. 4.2.4.3. shows development of the colour changes. In 2008 -
2009 only small changes were recorded. In 2009, same as in 2007,
discoloration of the assimilation organs was the lowest (2%) since
the beginning of investigation within the plot.

Trees with secondary shoots represented 49% (10% inter-year
increase) in 2008. Higher proportion of trees with secondary shoots
was recorded only in the plot Litovel. In 2009 number of trees with
epicormics increased to 57 % (33 % of them in prevailing part of the
stem or crown), in the scale of level II plots it was, for the first time,
higher than in the plot Litovel with 54%.

Half of the horn-beam trees was fruiting in normal level, in 2008;
it is the highest proportion of fruiting trees within all the intensive
monitoring plots in given year. Other tree species were not fruiting,
either in this year, or in following (2009), oak was not fruiting since
the beginning of investigation in this plot (1999).

Obr. 4.2.4.1: Vyvoj zastoupeni tfid defoliace a hodnoty primérné defoliace
Development of defoliation classes and average defoliation value
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Obr. 4.2.4.2: Vyvoj praimérné defoliace pro jednotlivé druhy dfevin
Development of defoliation for individual tree species
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Odumirani vétvi a vétvicek u 50 % dubii rozsahu 1 - 60 % se stdva
v letech 2008 - 2009 nejvyznamnéj$im poskozenim na Brezce.
K thynu dochazi v celych korundch, méné v hornich ¢astech
korun. V r. 2009 k novému poskozeni dochdzi sporadicky.

Obr. 4.2.4.3: Vyvoj zastoupeni tfid diskolorace
Development of discoloration classes
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Sledovani opadu

Plocha Brezka patfi mezi plochy s nejvétsim poctem druht
drevin. V opadu listt je nejvice zastoupen dub letni, dale habr,
btiza, dub Cerveny a lipa. Velkou ¢ast opadu (vice nez tfetinu)
tvori frakce ostatni, tedy nerozlisitelné ¢asti, a vyznamny je i podil
vétvicek dubu (15 %).

Obr. 4.2.4.4: Slozeni opadu v roce 2008
Composition of litterfall in 2008

2005

Dieback of branches was recorded at 50 % of the oak trees, extent
1-60 %. In 2008 - 2009 it was the most serious damage recorded
within the plot Brezka. Dieback was recorded in the whole
crowns, less in upper part. In 2009 new damage was recorded only
sporadically.
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Sampling and analysis of litterfall

Brezka is among the plots of the highest number of tree species
represented. In litterfall there is mainly oak represented, then horn-
beam, birch, red oak and lime tree. Big part of the litterfall collected
(more than one third) is represented by other fractions, hardly
differentiated; also the proportion of oak branches is remarkable
(15 %).

O listy BK/beech leaves

H listy HB/hornbeam leaves
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Depozice

Brezka se fadi mezi plochy s nizkou depozici siry a dusiku, coz je
dojisté miry také zptisobeno niz§im srazkovym thrnem. Depozice
siry a dusiku na volné plose a depozice siry pod porostem se
oproti pramérnym hodnotdm pétiletého obdobi v roce 2009
mirné snizily, naopak u depozice dusiku pod porostem doslo ke
zvyseni.

Tab. 4.2.4.1: Depozice vybranych prvki (kg.ha'.rok)
Deposition of selected elements (kg.ha".year?)

Deposition

Brezka is among plots of low deposition of sulphur and nitrogen,
which is, in certain level, caused also by lower precipitation
amount. Deposition of sulphur and nitrogen in open area (bulk),
and throughfall deposition, decreased slightly in 2009, compared
to the long-term averages. Deposition of nitrogen under the stand
canopy - throughfall increased in contrary.

Plochal/Plot Rok/Year pH H* N-NH,* N'NO $80,* F- CI DOC ot
008 5,67 0,0083 3,30 2,53 5,12 0,62 5,60 93,38 8,59
Porost/Throughfall
009 4,81  0,0899 1,81 7,16 5,51 0,16 3,86 37,01 9,97
2008 560 0,0125 3,41 2,72 3,63 0,06 5,29 19,41 6,93
Volna plocha/Bulk
2009 5,00 0,0629 3,63 3,70 4,02 0,06 2,78 13,77 8,24
Tab. 4.2.4.2: Depozice ostatnich prvkl (kg.ha"'.rok™)
Deposition of other elements (kg.ha".year?")
PlochalPlot Rok/Year Al Ca Cu Fe K Mg Mn Na PPO*> Zn
2008 0,088 7,668 0,022 0,089 25051 2,695 0,586 2,879 1,209 0,100
Porost/Throughfall
© 2009 0,096 5518 0,026 0,087 19,106 1,883 0,436 1,502 1,322 0,118
L4
N 2008 0,025 4,947 0,018 0,024 1,936 0,838 0,102 2,335 0,209 0,208
N Volna plocha/Bulk
o 2009 0,038 4,379 0,034 0,027 1,673 0,588 0,087 1,838 0,251 0,196
|
N
(=}
-
o Obr. 4.2.4.5: Depozice dusiku a siry v roce 2009 ve srovnani s primérem z let 2004 — 2008
Deposition of nitrogen and sulphur in 2009 compared with average values for 2004 — 2008
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Obr. 4.2.4.6: Vyvoj pH a primérné koncentrace ionti — podkorunové srazky 2000 — 2009
Mean ion concentration and pH — throughfall 2000 — 2009
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Obr. 4.2.4.7: Vyvoj pH a primérné koncentrace iontt — volna plocha 2000 — 2009
Mean ion concentration and pH — bulk 2000 - 2009
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Padni voda

Na plose Biezka se ve srovnani s rokem 2007 mirné snizily hodnoty
pH v obou hloubkich. V pudni vodé protékajici humusovym
horizontem se sniZila pramérna ro¢ni koncentrace amonnych
iontd (NH,") a sirant (SO,*) a snizila se koncentrace dusi¢nant
(NO,). Naproti tomu vptdnivodé vhloubce 30 cm se koncentrace
NH," snizila a pomérné vyrazné se zvysily koncentrace NO,
a SO,*. V obou horizontech se také zvysily koncentrace ostatnich
kationt kovtl. Na této plose jsou zjistovany nejvyssi koncentrace

T

danéi zvéte, a také koncentrace siry v mineralni padé.

Soil solution

Compared to the year 2007, the values of pH have decreased in the
two depths, within the plot Bfezka. In soil solution under the humus
horizon the average year concentration of amonnium ions NH *
and sulphates SO/ increased slightly, concentration of nitrates
NO* decreased. In contrary, in soil solution of the depth of 30 cm,
the concentration of NH,* decreased, and concentrations of NO;
and SO increased significantly. Also the concentrations of other
cations of the metals had increased in the two horizons. Within
this plot the concentrations of nitrogen in soil solution are relatively
high, same as the concentrations of sulphur in mineral soil, due to
intensive game breeding.

Obr. 4.2.4.8: Pramérné roéni hodnoty pH a hodnoty Ca/Al v pudni vodé
Average year values of pH and Ca/Al ratio in soil solution
—&—pH LH =&—pH L30 —&—Ca/Al LH =&—Ca/Al L30
7,0 80,0
6,0 - —A
5,0 - + 60,0
4,0 - z
< + 40,0 3
3,0 - O
2,0 / + 20,0
1 70 /\‘ ’
0,0 ‘ ‘ — 0,0
2005 2006 2007 2008 2009
Tab. 4.2.4.3: Prumérné ro¢ni koncentrace sledovanych parametrt (mg.l")
Average year concentrations of the parameters studied
pHLH pH L30 Ca/AILH  Cal/Al L30

2005 5,61 3,56 13,62 1,22

2006 6,90 5,18 70,60 9,45

2007 6,71 5,60 68,42 2,94

2008 6,16 5,28 55,19 2,63

2009 6,12 4,62 45,00 1,74
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Meteorologicka méfeni

Meéfeni na plose Brezka bylo zahéjeno v ¢ervnu 2003. Roky 2008
a 2009 patfily k teplejsim, vegetacni obdobi 2009 bylo nejteplejsi
za dosavadni obdobi méfeni. Velmi teplé byly zejména duben
a zaf1 2009. Nejchladnéj$im mésicem byl leden 2009, velmi nizké
minimélni teploty byly naméteny také v prosinci 2009. V letech
2008 i 2009 bylo naméfeno pomérné dlouhé vegetacni obdobi.
Nizké srazky byly zaznamendany v zat{ 2008 a 2009. V roce 2008 byl
v porostu monitora¢ni plochy zaznamenan piisusek se snizenou
dostupnosti padni vlahy od poloviny cervence do zacatku zari,
v roce 2009 od poloviny srpna prakticky az do listopadu.

Meteorological measuring

Measuring in the plot Brezka was initiated in June 2003. The years
2008 and 2009 were warmer, vegetation period of 2009 was the
warmest within the period measured. mainly April and September
2009 were very warm. January 2009 was the coldest month, very
low minimal temperatures were measured also in December 2009.
The vegetation period in 2008, and also in 2009 was quite long.
Low precipitations were recorded mainly in September 2008 and
2009. In 2008, in the stand in monitoring plot, dryness and low
availability of soil water supply were recorded in the period since
middle July till beginning of September. In 2009 it was since middle
August till November.

Tab. 4.2.4.4: Praimérné charakteristiky teploty vzduchu [°C] a Uhrny srazek [mm] (volna plocha) v letech 2008 a 2009
Air temperature characteristics [°C] and precipitation amount [mm] in 2008 and 2009 (open plot)
2008
1 ] 1] v \" \'l Vi Vil IX X Xl Xl pram IV-IX
T 2,0 3,1 3,8 8,2 14,0 17,8 18,2 18,1 12,9 8,7 4,3 1.1 9,4 14,9
Tmax 4,6 7,9 8,3 13,4 20,2 24,2 242 24,6 18,3 14,3 7,8 3,5 14,3 20,8
Tmin -0,5 -1.1 -0,4 3,3 7,8 11,6 12,7 11,8 8,0 4,2 0,9 -1,2 4,7 9,2
T+ 11,2 19,7 171 21,5 30,4 31,6 31,7 32,1 31,3 21,5 17,0 9,3
T- -6,0 -11,8 -6,9 -2,1 3,1 3,7 9,0 6,4 1,8 -2,5 -55  -10,9 rok IV-IX
P 28,2 11,2 45,8 46,4 50,2 59,8 71,6 62,4 15,8 51,2 43,8 452 5316 306,2
2009
| ] 1] v \" \" Vi Vil IX X Xl Xl prdam IV-IX

T -3,7 -0,3 4,0 13,0 13,8 15,3 18,4 18,9 15,3 7,9 6,2 -0,7 9,0 15,8
Tmax -1,1 1,8 7,4 19,6 19,6 20,8 25,1 25,9 21,6 11,5 9,5 1,6 13,6 22,1
Tmin -7,0 -2,4 0,9 6,1 7,8 10,5 12,9 12,6 10,3 4,7 3,2 -3,3 4,7 10,0
T+ 54 8,1 15,4 23,6 29,9 27,6 34,4 311 29,7 24,2 15,2 9,5
T- -17,9 -71 -5,5 24 0,1 4,5 8,7 6,0 4,9 -3,3 0,1 171 rok IV-IX
P 19,6 50,2 66,4 26,6 113,0 55,0 101,0 67,4 7,0 46,4 38,0 65,6 656,2 370,0

T prumérna mésicni teplota/monthly mean temperature

Tmax mésicni primér maximalnich dennich teplot/monthly mean of daily maximum temperatures

Tmin mésicni primér minimalnich dennich teplot/monthly mean of daily minimum temperatures

T+ nejvyssi namérena teplota/highest measured temperature

T- nejniz§i namérena teplota/lowest measured temperature

P meésicni uhrn srazek/monthly precipitation

Obr. 4.2.4.9: Vyvoj pramérnych (T), maximalnich (Tmax) a minimalnich (Tmin) teplot vzduchu v letech 2008 a 2009
Development of mean (T), maximal (Tmax) and minimal (Tmin) temperatures in 2008 and 2009
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Tab. 4.2.4.5: Klimatické hodnoty
Climatic values

2004 2006 2006 2007 2008 2009
Prdmérna roc¢ni teplota [°C)/ 8,0 8,0 8,7 9,7 9,4 9,0
Mean yearly temperature
Pramérna teplota veg. obd. [°C)/ 14,0 14,5 15,3 15,6 14,9 15,8
Mean temperature of vegetation season
Pocet ledovych dnl/ 30 34 32 19 11 33
Number of ice days
Pocet mrazovych dnl/ 125 125 110 87 93 91
Number of frost days
Pocet letnich dni/ 41 46 47 59 56 55
Number of summer days
Pocet tropickych dnti/ 6 7 21 11 13 6
Number of tropical days
Délka bezmrazového obdobi [dny]/ 180 143 (11.5.— 188 (13.4.-— 165 (2. 5. — 182 (19.4.— 201 (1.4.-
Length of period without frost [days] (13.4.-9.10.) 30.9.) 17.10.) 13.10) 17.10) 18.10)
Délka vegetacniho obd. (T>5°C) [dny]/ 140 (24.5.-10.178 (23.4.—17. 203 (13.4. - 192 (5.4. - 188 (18. 4. 195(1.4. -
Length of vegetation period (T>5°C) [days] 10.) 10) 1. 11) 13.10.) —22.10)) 12.10)

Obr. 4.2.4.10: Vyvoj srazek (P) a pudniho vodniho potencialu (SWP) v hloubce 10, 30 a 50 cm v letech 2008 a 2009

Precipitation development (P) and soil water potential (SWP) in depth of 10, 30 and 50 cm in 2008 and 2009
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4.2.5
Q 103 - Vsetec

International code: 2103

Lesni oblast: 10. Stiedoceska pahorkatina

LCR,s. p-» LS Vodnany
Zakladni charakteristiky plochy/Plot characteristics
Rozmeér plochy v m/Plot area 50 x50 m
Datum zalozeni plochy/Plot established 23.5.2000
Expozice/Orientation JZ/Isw
Pocet stromd/Number of trees 98 (plati k 01. 2008)
Nadmorska vyska/Altitude 615
Porost/Forest stand 204 C12 (LHP 2008)
Rok ;aloieni hlavniho porostu/ 1894
Dominant storey established
Puvod porostu/History of forest stand uméle zalozen/atrtificially planted
Hlavni dfevina plochy/The main species buk lesni/Fagus sylvatica
Zmlazovani/Regeneration dobré/good
Pudni typ/FAO Soil unit Kambizem dystricka/Epidystric Cambisols
Humusovy typ/Humus type mulovy moder/moder
Geologické podlozi/Parent material biotiticka pararula/biotitic paragneiss
Celkové pokryvnost pfizemni vegetace/ 85 %

Total cover of ground vegetation

Typologicka a fytocenologicka charakteristika/ Typological and phytocenological characteristics

4S84 — svézi bucina s mafinkou

Lesni typ/Forest type fresh beech woodland with Galium odoratum

Fytocenologicka charakteristika/Phytocenological characteristics

Kvétnata bucina pfirozeného charakteru svazu Fagion s dominanci Galium odoratum. Misty indikace okyseleni (vyskyt Luzula luzuloides).
Vynikajici pfirozené zmlazeni buku/Flower natural beechwood, Fagion ass. with Galium odoratum dominating. Partly Luzula luzuloides
indicating acidification. Excelent natural beech regeneration.

Foto: Instalace pudnich cidel
Installing soil sensors
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Fytocenologicky snimek pfizemni vegetace/Ground vegetation assessment

Datum/Date 21.5.2005 | 3.6.2009
Celkova pokryvnost/Total cover 8 6
Pokryvnost kefového patra E2/E2 Shrub layer coverage 0,1 0,1
Pokryvnost bylinného patra E1/E1 Herb layer coverage 8 6
Pokryvnost mechového patra EO/EQ Moss layer cover 0,1 0,1
Patro/Layer Druh/Species Pokryvnost/Cover
E2 Fagus sylvatica — buk lesni r r
E1 Anemone nemorosa — sasanka hajni + +
Athyrium filix-femina — papratka samici r r
Calamagrostis epigejos — tftina krovistni r
Carex sylvatica — ostfice lesni + r
Dryopteris dilatata — kaprad rozlozena r
Galium aparine — svizel pfitula + r
Galium odoratum — svizel vonny 1 +
Galium rotundifolium — svizel okrouhlolisty 1 +
Geranium robertianum — kakost smrduty + r
Impatiens noli-tangere — netyvkavka nedtkliva r r
Juncus effusus — sitina rozkladita r +
Luzula luzuloides — bika hajni + +
Moehringia trinervia — kufi¢ka trojzilna + +
Mycelis muralis — mléCka zedni + +
Oxalis acetosella — stavel kysely r
Poa nemoralis — lipnice hajni +
Rubus idaeus — ostruzinik malinik r
Scrophularia nodosa — krti¢nik hliznaty + +
Senecio ovatus — staréek Fuchsiv r
Urtica dioica — kopfiva dvoudoma + +
Viola reichenbachiana — violka lesni r r
Fagus sylvatica juv. — buk lesni 2a 2a
Acer pseudoplatanus juv. — javor klen +
Fraxinus excelsior — jasan ztepily r
Prunus avium juv. — tfeSen ptaci r
Pocet druht bylinného patra bez dievin/Herb species total 20 16
EO Atrichum undulatum — bezvlaska vinkata
Hypnum cupressiforme — rokyt cypfiSkovity +

Dalsi zjisténé druhy na plose 50 x 50 m/Other species within the plot 50 x 50 m

E1 Dryopteris carthusiana, Milium effusum, Picea abies
2005: Maianthemum bifolium, Veronica montana

Zmény prizemni vegetace za poslednich 5 let (2004 — 2009)/Changes in the last 5 years (2004 — 2009)

Doslo k mirnému sniZeni pokryvnosti bylinného patra i po¢tu druhti. Ustoupily druhy rodu Galium./Moderate lowering of the herb layer

cover and number of species. Galium sp. retreating.
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Hodnoceni stavu korun

Prestoze v poslednich tfech letech priamérna defoliace na moni-
torovaci plo$e Viete¢ narustd, zdravotni stav bukového porostu je
v porovnani s ostatnimi plochami intenzivniho monitoringu sta-
2008 22,4 % a v r. 2009 ¢ini 22,8 %. To se projevilo i pfesunem
z niz$ich do vyssich defolia¢nich tfid (obr. 4.2.5.1).

Prudky nartst slabé diskolorace vrcholki osvétlenych ¢asti korun,
ktery byl zaznamendn v Setfeni r. 2007, nebyl v roce 2008 ani 2009
pozorovan (obr. 4.2.5.2.).

Zastoupeni kment s epikormy se v letech 2006 — 2008 pohybo-
valo kolem 25 %, mnozstvi samotnych sekundarnich vyhont bylo
proménlivé. U 21 % bukd v r. 2008 vyristaji epikormy pouze
v nékterych ¢astech koruny ¢i kmene, zbyvajici 4 % tvori jedinci
s epikormy v prevazujici ¢asti koruny ¢i na celém kmeni (mezi-
ro¢ni pokles 0 6 %). V r. 2009 se vyskyt sekunddrnich vyhont
omezil na 15 % v nékterych ¢astech koruny ¢i kmene.

Buk na V3etci v letech 2007 — 2008 neplodil. V r. 2009 bylo Setre-
no bézné mnozstvi plodti u 8 % korun na plose.

Poskozeni na plo$e jsou pomérné Castd, ne viak zdvazna. Odumi-
rani razné silnych vétvi v rtiznych ¢astech korun o primérném
rozsahu 11 — 20 % (25 % buku) a hniloba na bazi kmene v obdob-
ném rozsahu (19 % buku) patii mezi nejbéznéjsi. Zjisténa posko-
zeni byla v letech 2008 - 2009 klasifikovana jako starsi.

Obr. 4.2.5.1:

Crown condition assessment

In spite of gradual increase of average defoliation in the plot Vietec,
beech stand health state, compared to other plots of intensive
monitoring, is still the best. In 2008 the average loss of assimilation
organs was 22.4 %, and in 2009 it was 22.8 %. It was reflected
also in the shift of defoliation values towards higher classes (Fig.
4.2.5.1).

Sharp increase of discoloration of the light exposed part of the
crown as recorded last year, was observed neither in 2008 nor in
2009 (Fig. 4.2.5.2).

In the last three years, epicormics were recorded at about 25 % of
trees, the amount was variable. In 2008, 21 % of the beech trees had
epicormics only in some parts of the crown or stem, the rest of 4 %
had epicormics in the whole crown or stem (inter-year decrease in
6 %). In 2009 epicormics were recorded at 15 % of trees.

Beech in Viete¢ was not fruiting in 2007 and 2008. In 2009 about
8 % of beech trees were fruiting.

Damage in the plot is quite frequent, but not serious. Dieback of the
branches of various size, of the average extent of 11 — 20 % (25 %
of the beech trees), and stem rot at the stem base of similar extent
(19 % of trees) was among the most frequent. The damage recorded
in 2008 and 2009 was classified as older.

Vyvoj zastoupeni tfid defoliace a hodnoty priimérné defoliace

Development of defoliation classes and average defoliation values
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Obr. 4.2.5.2: Vyvoj zastoupeni tfid diskolorace
Development of discoloration classes
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Sledovani opadu

Tato plocha ma stoprocentni zastoupeni buku, prevazujici slozkou
opadu jsou tedy bukové listy, které tvori témét 90 % celkového
mnozstvi opadu, ostatni slozky maji v opadu zanedbatelny podil
mezi 1 -2 %.

Obr. 4.2.5.3: Opad v roce 2008
Litterfall in 2008

Depozice

Plocha Vsete¢ se fadi k mirné zatizenym plochdm depozici siry
i depozici dusiku. V roce 2009 depozice siry na volné plose a pod
porostem dosahuji téméf shodnych hodnot s pétiletym primé-
rem. Depozice dusiku na volné plose se mirné snizily, naopak
depozice dusiku pod porostem neustale stoupaji.

Tab. 4.2.5.1: Depozice vybranych prvku (kg.ha'.rok)

Deposition of selected elements (kg.ha".year?)

Sampling and analysis of litterfall

This plot has hundred percent beech stand, thus beech leaves are
prevailing part of litterfall, they form nearly 90% of the total
litterfall amount; other parts are negligible of 1 - 2%.

Olisty BK/beech leaves
W vétvicky/branches
Okural/bark
Opupeny/buds

M bukvice/beech nuts
O ostatni/other

Deposition

The plot Vsete¢ is among the less loaded by sulphur and nitrogen
deposition. In 2009 deposition of sulphur in open area, bulk, was
of nearly the same values as the five-year averages. Bulk nitrogen
deposition decreased slightly, in contrary, throughfall nitrogen
deposition is increasing constantly.

PlochalPlot Rok/Year pH H* NNH,* N'NO $§0,* F- CI- DOC ot

2008 5,33 0,0184 6,16 5,84 5,20 0,22 4,95 28,31 13,46
Porost/ Throughfall

2009 4,77 0,0944 4,81 8,15 6,29 0,14 3,46 27,95 14,36

2008 5,38 0,0016 0,59 0,44 0,95 0,06 0,50 6,62 1,29
Stok/Stemflow

2009 4,86 0,0070 0,46 0,44 0,79 0,05 0,35 6,15 1,20

2008 5,49 0,0184 3,59 3,29 3,53 0,05 4,95 15,46 7,92
Volna plocha/Bulk

2009 4,93 0,0917 3,78 3,39 4,17 0,38 2,67 17,22 8,01

Tab. 4.2.5.2: Depozice ostatnich prvkl (kg.ha".rok")
Deposition of other elements (kg.ha".year)

Plochal/Plot Rok/Year Al Ca Cu K Mg Mn Na P-PO* Zn

2008 0,053 6,066 0,017 0,051 11,321 1,666 0,417 2,175 1,242 0,070
Porost/Throughfall

2009 0,053 6,230 0,014 0,056 18,100 1,963 0,431 1,475 2,002 0,066

2008 0,009 0,462 0,001 0,012 2,704 0,121 0,031 0,216 0,137 0,004
Stok/Stemflow

2009 0,011 0,403 0,003 0,014 2,781 0,101 0,023 0,101 0,235 0,012

2008 0,036 4,545 0,022 0,023 3,010 0,899 0,084 2,718 0,378 0,088
Volna plocha/Bulk

2009 0,051 2,854 0,019 0,060 1,317 0,483 0,096 1,446 0,187 0,073
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Obr. 4.2.5.4: Depozice dusiku a siry v roce 2009 ve srovnani s primérem z let 2004 — 2008
Deposition of nitrogen and sulphur in 2009 compared with average values for 2004 — 2008
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Obr. 4.2.5.5: Vyvoj pH a primérné koncentrace iontt — podkorunové srazky 2004 — 2009
Mean ion concentration and pH - throughfall 2004 — 2009
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Obr. 4.2.5.6: Vyvoj pH a primérné koncentrace iontt — volna plocha 2004 — 2009
Mean ion concentration and pH - bulk 2004 — 2009
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Padni voda

Primérné hodnoty pH ptdni vody pod humusovym horizontem
i v mineralni ptidé se v poslednich letech mirné snizily, pohybuji
se mezi 4,3 a 5. Priimérné ro¢ni koncentrace NH Jve vodé pod
humusovym horizontem po poklesu v roce 2008 opét stouply,
obdobny priibéh je i v pfipadé koncentrace nitratii (NO,) v ptd-
ni vodé¢ protékajici humusovym horizontem i v mineralni padé.
Primérné koncentrace NH,* v mineralni ptidé se v roce 2009
ve srovnani s rokem 2007 snizily. Primérné koncentrace sira-
nt (S0,*) ve vodé pod humusem jsou bez vyraznéjsiho trendu,
pohybuji se mezi 4,2 a 4,6 mg.l"", v mineralni pudé se oproti roku
2007 snizily. Pomér Ca/Al je v obou hloubkach ptiznivy, i kdyz se
v poslednich letech také sniZil, v minerdlni ptidé je v roce 2009 jen
tésné nad kritickou hodnotou 1.

Obr. 4.2.5.7:

Soil solution

Average pH values of soil solution under humus horizon and in
mineral soil are decreasing moderately in recent years, it is ranging
from 4.3 to 5. Average year concentrations of NH," in water under
the humus horizon, after decrease in 2008, have increased again,
similar development shows also concentration of nitrates (NO,) in
soil water under humus horizon and also in mineral soil. Average
concentrations of NH,* in mineral soil were lower, compared to
those of 2007. Average concentrations of sulphates (SO ) in water
under humus horizon do not show any remarkable trend, they
range between 4.2 and 4.6 mg.l", in mineral soil they decreased,
compared to 2007. Average Ca/Al ration is satisfacorty in the two
depths, although it lowered in recent years as well. In 2009, in
mineral soil, it is just over the critical threshold of 1.

Primérné rocni hodnoty pH a hodnoty Ca/Al v pldni vodé

Average year pH values and Ca/Al ratio in soil water

—&—pH LH —&—pH L30 —&—Ca/Al LH =—&—Ca/Al L30
7,0 12,0
6,0 1 +10,0
50
+ 8,0
4,0 - <
o 160 &
3,0 \ o
+4,0
2,0 1
1’0 . -y 2,0
0,0 0,0
2004 2005 2006 2007 2008 2009
Tab. 4.2.5.3: Pramérné roéni koncentrace sledovanych parametri (mg.l")
Average year values of the parameters studied
Lyzimetr Rok/Year pH H* NH,* NO, $O» F- Cl- DocC N,
LH 2006 5,76 0,00 0,42 2,83 4,05 0,14 1,69 43,63 2,78
LH 2007 5,34 0,00 0,92 3,05 4,27 0,07 1,85 64,05 3,58
LH 2008 5,19 0,01 0,34 2,80 4,61 0,10 1,68 35,39 2,05
LH 2009 4,72 0,02 1,05 6,74 4,20 0,09 1,15 70,06 4,35
L30 2006 4,80 0,02 0,18 0,91 4,51 0,08 1,23 20,88 1,19
L30 2007 4,87 0,01 3,46 6,42 8,64 0,08 2,27 50,02 5,95
L30 2008
L30 2009 4,37 0,04 1,36 8,04 4,61 0,07 0,58 19,91 3,53
Lyzimetr Rok/Year Al Ca Cu Fe K Mg Mn Na Zn
LH 2006 0,238 4,278 0,001 0,182 3,373 1,359 0,038 0,693 0,033
LH 2007 0,457 5,315 0,004 0,283 4,421 1,847 0,086 0,521 0,051
LH 2008 0,415 4,006 0,002 0,205 2,412 1,169 0,117 0,781 0,044
LH 2009 0,692 5,730 0,004 0,326 4,109 1,963 0,167 0,444 0,058
L30 2006 0,450 1,770 0,000 0,112 0,749 0,909 0,080 1,266 0,034
L30 2007 1,184 2,654 0,002 0,247 3,948 1,600 0,308 1,306 0,066
L30 2008
L30 2009 0,579 1,595 0,000 0,096 1,404 0,876 0,076 0,748 0,045
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Meteorologicka méfeni

Meéfeni na plose Vsetec bylo zahajeno v fijnu 2003. Méfeni v roce
2004 vsak jesté trpéla rozsahlejsimi vypadky a datova fada neni
kompletni. Roky 2008 a 2009 byly z teplotniho hlediska na této
stanici normalni, vegeta¢ni obdobi 2009 bylo spole¢né s rokem
2007 nejteplejsi za dosavadni obdobi méfeni. Nejteplej$imi mési-
ci byly v obou letech cervenec a srpen, stejné jako na ostatnich
stanicich byly velmi teplé mésice duben a zafi 2009. Nejchlad-
néjsim mésicem byl leden 2009 s primérnou mési¢ni teplotou
2009. V letech 2008 i 2009 bylo naméteno pomérné dlouhé vege-
ta¢ni obdobi.

Meteorological measuring

Measuring in the plot Viete¢ was initiated in October 2003.
However, in 2004, there were several failures, and the data series
is not complete. The years 2008 and 2009 were normal with respect
to temperature development in this plot, vegetation period of 2009,
together with 2007, was the warmest since the start of measuring.
July and August were the warmest months in the two years
mentioned, same as in other stations, also April and September were
very warm in 2009. January was the coldest 2009, of the average
year temperature of -4,2 °C, the lowest temperature, -18,9 °C, was
measured in December 20, 2009. The vegetation period of 2008 and
also 2009 was relatively long.

Tab. 4.2.5.4: Pramérné charakteristiky teploty vzduchu [°C] a thrny srazek [mm], (volna plocha) v letech 2008 a 2009
Air temperature characteristics [°C] and precipitation amount [mm], in 2008 and 2009 (open plot)

2008
| Il 1] v v Vi Vi Vi IX X XI Xl pram IV-IX
T 0,7 1,9 2,6 7,5 13,2 16,9 171 171 11,7 7,9 3,6 -0,3 8,3 13,9
Tmax 3,1 5,8 6,8 12,9 18,9 22,3 22,6 22,7 16,3 12,0 6,2 1,4 12,6 19,3
Tmin -1,4 -1,7 -1,0 2,8 7.9 12,2 12,2 12,2 7,9 4,2 1,2 -2,0 4,5 9,2
T+ 10,5 16,1 15,6 21,0 28,9 30,0 29,7 29,3 29,7 19,0 15,8 6,0
T- -8,1 -11,0 -5,2 -2,7 3,3 5,8 7.9 7.4 0,7 -1,7 -5,5 -6,9
2009
| Il 1] v v Vi Vi Vi IX X X1 Xl pram IV-IX
T -4,2 -1,6 3,0 12,0 12,7 14,4 17,6 17,8 14,0 6,5 5.2 -1,6 8,0 14,8
Tmax -1,7 0,4 6,3 18,8 17,9 19,5 23,8 24,0 19,1 9,6 8,1 0,5 12,2 20,5
Tmin -6,3 -3,5 0,1 5,8 8,0 10,0 12,6 12,8 10,1 3,8 29 -4,0 4.4 9,9
T+ 53 7,0 17,0 22,0 28,9 26,4 33,4 29,2 23,1 23,0 15,4 8,7
T- -15,3 -9,1 -5,9 1,3 1,5 2,5 8,7 7,2 4,6 -2,5 -0,3 -18,9
T prumérna mésicni teplota/monthly mean temperature
Tmax mésicni primér maximalnich dennich teplot/monthly mean of daily maximum temperatures
Tmin mésiéni primér minimalnich dennich teplot/monthly mean of daily minimum temperatures
T+ nejvy$si namérena teplota/highest measured temperature
T- nejniz§i namérena teplota/lowest measured temperature
P meésicni uhrn srazek/monthly precipitation
Tab. 4.2.5.5: Klimatické hodnoty
Climatic values
2005 2006 2007 2008 2009
Pramérna roc¢ni teplota [°C)/ 7,3 7,7 8,7 8,4 8
Mean yearly temperature
Primérna teplota veg. obd. [°C)/ 13,8 14,2 14,8 13,9 14,8
Mean temperature of vegetation season
Pocet ledovych dnu/ 55 46 27 13 27
Number of ice days
Pocet mrazovych dnt/ 127 122 98 95 79
Number of frost days
Pocet letnich dnli/ 30 41 42 37 25
Number of summer days
Pocet tropickych dnd/ 3 8 6 1 1
Number of tropical days
Délka bezmrazového obdobi [dny]/ 244 187 164 182 197
Length of period without frost [days] (20.3.-17.11.) (13 .4.-16.10.) (3.5.-13.10.) (18.4.-17.10.) (1.4.-14.10.)
Délka vegetaéniho obd. (T>5°C) [dny]/ 178 169 192 150 195
Length of vegetation period (T>5°C) [days] (23.4.-16.10.) (1.5.-16.10.) (5.4.-13.10.) (18.4.-15.9.) (1.4.-12.10.)
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Obr. 4.2.5.8: Vyvoj pramérnych (T), maximalnich (Tmax) a minimalnich (Tmin) teplot vzduchu v letech 2008 a 2009
Development of mean (T), maximal (Tmax) and minimal (Tmin) temperatures in 2008 and 2009

40,0

30,0 t{—Tmax| ([ Al l **************************

200 | _Tminj y ”‘f M]I.A.‘le‘v |
100 LA
Z:Z " 'L‘Za'ﬁ)ﬁ mn.m*vmwum

s I
j “1' Wi "\ i ‘)-: i J"‘w “"‘.’Jm ‘ \ i
(T WY [ M i W/‘; »:t’ Wi 1 '
004 N U
“20,0 F
-30,0

1.1.08
1.11.08
1.111.08
1.IvV.08
1.v.08
1.VI.08
1.VI1.08
1.VII1.08
1.1X.08
1.X.08
1.X1.08

Hodnoceni viditelného poskozeni ozonem

V roce 2008 nebyly symptomy poskozeni ozonem pozorovany ani
na porostnim okraji, kde probiha hodnoceni na plochach MINI-
LESS, ani na jinych mistech mimo porostni okraj. Tato plocha
patii dlouhodobé k mistim, kde je negativni vliv ozonu na pti-
zemni vegetaci pozorovan velmi slabé a pouze vyjimecné.

Ani vroce 2009 nebyly jednoznaéné a typické symptomy nalezeny.
Pouze velmi slabé na jehlicich smrku, na ostatnich hodnocenych
drevinach a bylindch nebyly symptomy zaznamenany. Na porost-
nim okraji o délce 60 m bylo hodnoceni provedeno na 13 vyloso-
vanych plochach. Symptomy byly nalezeny pouze na jedné plose.

Tab. 4.2.5.6: Symptomatické druhy v roce 2008
Symptomatic species in 2008

Stupen poskozeni

Symptomatické druhy: 4.9.2008

Alnus glutinosa
Betula pendula
Fagus sylvatica
Fragaria sp.

Picea abies
Plantago lanceolata
Populus tremula
Rubus idaeus
Rumex obtusifolius
Salix capraea

O O O O O ©O o o o o o

Quercus petraea

Vyhodnoceni méfeni koncentraci pfizemniho ozo-
nu pasivnimi dozimetry v roce 2009

V Piseckych horach, na plose Viete¢ probihalo méfeni koncent-
raci ptizemniho ozonu v obdobi od 4. 3. do 27. 10. 2009. Béhem
dubna a v prvni poloviné kvétna bylo zaznamenano jarni maxi-
mum koncentraci, nejvys$si hodnoty dosahovaly hodnot mezi 100

1.X11.08

1.1.09
1.11.09
1.111.09
1.IvV.09
1.V.09
1.VI.09
1.VI1.09
1.X.09
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1.X11.09

Assessment of visible ozone injury

In 2008 no symptoms of ozone injury were observed either at the
stand edge, within the MINI-LESS plots, or in other places. In the
long-term perspective, this plot is among those where ozone impact
on vegetation is rare and negligible.

Also in 2009 no unambiguous and typical symptoms of ozone injury
were observed. Only very little, at the spruce needles. At other tree
and herb species no symptoms of ozone injury were recorded. At the
stand edge 60 m long 13 plots were selected randomly. The ozone
symptoms were marked only in one plot.

Tab. 4.2.5.7: Symptomatické druhy v roce 2009
Symptomatic species in 2009
Symptomatické druhy: Stupen poskozeni
18. 9. 2009
Alnus glutinosa 0
Betula pendula 0
Fagus sylvatica 0
Fragaria sp. 0

Picea abies 0-1 (velmi slabé)
Plantago lanceolata 0
Populus tremula
Rubus idaeus
Rumex obtusifolius
Salix capraea

Tilia cordata

o O O O O o

Quercus petraea

Measuring of ozone concentrations by passive dosi-
meters

In the Pisecké Mts., the plot Vsete¢, measuring of ground ozone
concentrations was done from March 4 to October 27. During April
and the first half of May the spring maximum was recorded, the
highest values were ranging between 100 - 110 ug 0,.m>. After
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- 110 pg 0,.m™. Po poklesu koncentrace byly podobné hodnoty
zaznamenany také v periodé 10. 6. — 24. 6. 2009.

Druhé maximum bylo na ptelomu &ervence a srpna, naméfené
koncentrace v tomto obdobi jiz neptekrocily hodnotu 100 pg.m.
Od zacatku srpna jiz dochdzelo k rovnomérnému poklesu kon-
centraci a to az do konce méfeni v fijnu.

Zaznamenanou maximélni (173,5 pg.m?) a minimélni (3,1 pug.
m~) povazujeme za odlehlé hodnoty, které nejsou v grafu zob-
razeny. Po vylouceni téchto odlehlych hodnot byla maximal-
ni zaznamenand hodnota 113,2 ug.m> v prvni poloviné dubna
a minimalni zaznamenana hodnota 36,6 pg.m? v posledni mérici
periodé.

certain decrease, similar values were recorded also in June 10 - 24,
2009.

Other maximum was recorded at the break of July and August;
the values measured did not exceed the value 100 pg.m>. Since
beginning of September gradual decrease of concentrations was
recorded, up to the end of measuring in October.

Recorded maximum (173.5 pg.m?) and minimum (3.1 pg.m)
values are considered to be secluded and they are not shown in the
graph. After their exclusion, the maximal value, 113.2 ug.m=, was
recorded in the first half of April and minimal value, 36.6 ug.m?, in
the last measuring period.

Tab. 4.2.5.8: Méreni koncentraci ozonu pasivnimi dozimetry
Measuring of ozone concentrations by passive dozimeters
doz 1 doz 2 doz 3 max min rozdil/diff.
(4.3.-18.3)) 51,41 57,17 62,42 62,42 51,41 11,01
(18.3.-1.4.) 70,29 87,98 77,69 87,98 70,29 17,69
(1.4.-15.4)) 113,16 113,15 99,98 113,16 99,98 13,18
(15.4.-29.4)) 100,36 83,48 78,26 100,36 78,26 22,10
(29.4.-13.5.) 105,06 108,51 98,15 108,51 98,15 10,36
(13.5.-27.5.) 93,19 89,66 82,60 93,19 82,60 10,59
(27.5.-10.6.) 84,94 88,34 91,75 91,75 84,94 6,81
(10.6.-24.6.) 107,13 3,10 102,01 107,13 3,10 104,03
(24.6.- 8.7.) 58,98 173,47 62,45 173,47 58,98 114,49
(8.7.-22.7.) 88,09 77,93 76,23 88,09 76,23 11,86
(22.7.-5.8.) 89,65 96,42 87,96 96,42 87,96 8,46
(5.8.-19.8)) 89,01 81,88 83,66 89,01 81,88 7,13
(19.8.-2.9)) 70,11 84,49 82,69 84,49 70,11 14,38
(2.9.-16.9.) 70,54 73,98 67,10 73,98 67,10 6,88
(16.9.-1.10.) 60,82 52,82 62,42 62,42 52,82 9,60
(1.10.-14.10.) 61,22 61,22 48,24 61,22 48,24 12,98
(14.10.-27.10.) 36,57 40,39 36,57 40,39 36,57 3,82
173,47 3,10
Obr. 4.2.5.9: Vyvoj koncentraci ozonu
Development of ozone concentrations
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4.2.6
Q 151 - Trebon
International code: 2151
Lesni oblast: 15. Jihoceské panve

Spravce: Lesy CR, s. p., LS (LZ) Trebon

Zakladni charakteristiky plochy/Plot characteristics

Rozmér plochy v m/Plot area 50 x 50 m

Datum zalozeni plochy/Plot established 20. 10. 2004
Expozice/Orientation rovina/plain

Pocet stromd/Number of trees 258 (plati k 04. 2005)
Nadmorska vyska/Altitude 440 m

Porost/Forest stand 232A8 (LHP 2003)

Rok zaloZeni hlavniho porostu/ 1926

Dominant storey established

Puvod porostu/History of forest stand uméle zalozen/artificially planted
Hlavni dfevina plochy/The main species borovice lesni/Pinus sylvestris
Doplrikové dreviny/Other species smrk ztepily/Picea abies, bfiza pyfita/Betula pendula
Zmlazovani/Regeneration sporadické/rare

Typologicka a fytocenologicka charakteristika/ Typological and phytocenological characteristics

Lesni typ/Forest type 0K7 — kysely dubobukovy bor/acid oak-beech woodland with pine

Fytocenologicka charakteristika/Phytocenological characteristics

Acidofilni borova doubrava svazu Genisto germanicae-Quercion nejblize asociace Molinio arundinaceae-Quercetum s pfechodem
k raselinnému boru svazu Dicrano-Pinion. Borova monokultura se smrkem a bfizou pyfitou na ¢aste€né podmaceném stanovisti. Smrk
a dub letni dominuji v silné vyvinutém kefovém patfe. V druhové extrémné chudém bylinném patfe jsou zastoupeny charakteristické
acidofilni druhy. Vyraznou dominantou je brusnice bordvka (Vaccinium myrtillus), komdominantou bezkolenec (Molinia caerulea). Bohaté
je vyvinuto mechové patro s dominanci travniku Schreberova (Pleurozium schreberi) a dvouhrotce chvostnatého (Dicranum polysetum).
Na zamokfenych mistech je zastoupen i raselinik (Sphagnum sp.)/Acidophilous pine-oak woodland of Genisto germanicae-Quercion
ass., close to Molinio arundinaceae-Quercetum, with transition to peatbog-pine woodland of Dicrano-Pinion ass. Pine monoculture with
spruce and Betula pubescens in partly wet site. Spruce and pedunculate oak dominate in well developed shrub layer. In the herb layer,
poor in species, characteristic acidophilous species are represented. Vaccinium myrtillus dominates, with co-dominant Molinia caerulea.
Moss layer is very rich, with Pleurozium schreberi dominating, and Dicranum polysetum. In wet sites also Sphagnum sp. is recorded.

Foto: Plocha Trebon
Plot Trebori
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Fytocenologicky snimek pfizemni vegetace/Ground vegetation assessment

Datum/Date 17.9. 2005 | 29. 8. 2009
Celkova pokryvnost/Total cover 100 99
Pokryvnost kefového patra E2/E2 Shrub layer coverage 30 20
Pokryvnost bylinného patra E1/E1 Herb layer coverage 70 85
Pokryvnost mechového patra EO/EO Moss layer cover 50 70
Patro/Layer Druh/Species Pokryvnost/Cover
E2 Quercus robur juv. — dub letni 2a 2a
Quercus petraea — dub letni 1
Picea abies — smrk ztepily 2a 2a
Betula pendula — bfiza bélokora 1 2a
Frangula alnus juv. — kru$ina ol$ova + +
Pinus sylvestris — borovice lesni +
Sorbus aucuparia — jefab ptaci r
E1 Vaccinium myrtillus — brusnice bordvka 4 4
Vaccinium vitis-idaea — brusnice brusinka
Molinia caerulea — bezkolenec modry 2b 2b
Avenella flexuosa — metli¢ka kfivolaka r
Calluna vulgaris — vies obecny +
Dryopteris carthusiana — kaprad’ osténkata +
Betula pendula juv. — bfiza bélokora + +
Frangula alnus juv. — kru$ina ol$ova +
Picea abies — smrk ztepily +
Quercus robur — dub letni +
Sorbus aucuparia — jefab ptaci r
Pocet druht bylinného patra bez drevin/Herb species total 6 3
EO Pleurozium schreberi — travnik Schreberav 2b 3
Dicranum polysetum — dvouhrotec chvostnaty 2b 2b
Sphagnum sp. — raSelinik 2a 2a
Leucobryum glaucum — bélomech sivy + +

Polytrichum commune — plonik obecny

Dalsi zjiSténé druhy na plose 50 x 50 m/Other species within the plot 50 x 50 m

E2 Pinus sylvestris
E1 Galium harcynicum
EO Polytrichum formosum

Zmény prizemni vegetace za poslednich 5 let (2004 — 2009)/Changes in the last 5 years (2004 — 2009)

Od posledniho hodnoceni doslo ke sniZzeni pokryvnosti kefového patra, protoze nékteré duby prerostly do patra stromového. Naopak
pokryvnost bylinného a mechové patra znatelné vzrostla. V kefovém patfe se zvysil podil bfizy, v bylinném patfe jsou zmény minimal-
ni, objevily se semenacky drevin. V mechovém patfe se zvysila pokryvnost druhu Pleurozium schreberi./Since the last evaluation the
coverage of shrub layer decreased, as some oak tree over grew into tree layer. In contrary cover of the herb and moss layer increased
significantly. In the shrub layer the proportion of birch has increased, in herb layer some tree seedlings developed. In moss layer cover

of Pleurozium schreberi is higher.
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Hodnoceni stavu koruny

V roce 2009 bylo na borové monitorovaci plose Trebon ohodno-
ceno 68 stroml odpovidajiciho socidlniho postaveni; pocet hod-
nocenych stromt se od roku 2007 nezménil.

Primérna defoliace se zvysila z 32,9 v roce 2007 na 34,6 % v roce
2009, zatim nejvyssi na ploe od pocatku $etfeni (r. 2004). Tomu
odpovidd i rozloZeni postizenych stromovych korun do defoliac-
nich tfid (obr. 4.2.6.1).

Vyskyt barevnych zmén asimila¢niho organt nebyva na plo-
$e Trebon dramaticky (obr. 4.2.6.2). V roce 2008 se diskolorace
objevily u 10 % hodnocenych korun, v roce 2009 se podil sym-
ptomu v porostu zdvojnasobil a pfedstavuje dosavadni maximum
na plose Trebon.

S vyjimkou r. 2005 plodi borovice na Tfeboni kazdoro¢né. V roce
2008 plodilo bézné 17 % stromi (cca 7% meziroéni pokles);
v roce 2009 plodilo 26 % borovic (3 % hojné).

Nejcastéj$im poskozenim jsou drobné starsi odérky kiry kmene
mezi bazi a korunou zanedbatelného rozsahu. Odumirani vétvi
0d 2 - 10 cm (pfipadné riiznych rozméri), se vyskytuje vzacnéji,
v celych korunach, nebo jejich spodnich ¢astech. Postizeno byva
v téchto pripadech 11 - 40 % vétvicek.

Obr. 4.2.6.1:

Crown condition assessment

In. 2009, in the pine plot Trebori, in total 68 trees were assessed of
relevant social position; number of trees did not change since 2007.

Average defoliation increased from 32.9 in 2007 to 34.6 % in 2009,
up to date the highest value within the plot since the beginning of
investigation (2004). Also distribution within defoliation classes
corresponds to this state (Fig. 4.2.6.1).

Colour changes of the assimilation organs are not dramatical within
the plot Trebon (Fig. 4.2.6.2). In 2008 discoloration was recorded
at 10 % of the crowns, in 2009 the proportion of the symptom was
double, which was tle maximum value of this symptom within the
plot.

With tle exclusion of 2005, pine is fruiting every year in the plot
Trebori. In 2008 17 % of trees were fruiting in normal level (about
7% inter-year decrease); in 2009 26 % of pines were fruiting (3 %
abundantly).

Small wounds on the bark in the stem or stem basis, are of negligible
extent, are the most frequent damage within the plot. Branch
dieback (2 - 10 cm in diameter or bigger) is rarer, it was recorded
in the whole crown or in the lower part. About 11 - 40 % of the
branches were affected.

Vyvoj zastoupeni tfid defoliace a hodnoty primérné defoliace

Development of defoliation classes and average defoliation value
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Obr. 4.2.6.2: Vyvoj zastoupeni tfid diskolorace
Development of discoloration classes
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4.2.7
Q 163 - Lasenice

(Vojirov)
International code: 2163
Lesni oblast: 16. Ceskomoravska vrchovina

LCR,s. p-» LS Jindfichav Hradec

Zakladni charakteristiky plochy/Plot characteristics

Rozmeér plochy v m/Plot area 50 x 50 m

Datum zalozeni plochy/Plot established 24.5.2000

Expozice/Orientation JZ/ISwW

Pocet stromu/Number of trees 121 (plati k 01. 2001)

Nadmorska vyska/Altitude 595

Porost/Forest stand 227B9 (LHP 1996)

Rok zalozeni hlavniho porostu/ 1914

Dominant storey established

Puvod porostu/History of forest stand umeéle zaloZen/artificially planted

Hlavni dfevina plochy/The main species smrk ztepily/Picea abies

Doplrikové dfeviny/Other species buk lesni/Fagus sylvatica, jedle bélokora/Abies alba, dub zimni/Quercus petraea
Zmlazovani/Regeneration sporadické/rare

Pudni typ/FAO Soil unit Humusovy podzol/Haplic Podzols

Humusovy typ/Humus type mocny surovy moder/moder

Geologické podlozi/Parent material eoliticky pisek mezi balvany dvojslidného granitu/dune sands

Typologicka a fytocenologicka charakteristika/ Typological and phytocenological characteristics

484 — svézi bucina s marinkou/fresh beech woodland with Gallium odoratum

Lesni typ/Forest type 5K7 — kysela jedlobucina metlicova/5K7 — acid fir-beech woodland of Deschampsio
flexuosae-Abietinum ass.
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Fytocenologicka charakteristika/Phytocenological characteristics

Potencialni pfirozena vegetace — acidofilni jedlobucina blizka asociaci Deschampsio flexuosae-Abietinum. Dnes vys$si podil smrku, ale
buk a ¢astecné i jedle se velmi dobfe zmlazuji. Pfizemni vegetace je jen nepatrné vyvinuta. V druhové velmi chudém patfe s nizkou
pokryvnosti ma nejvétsi zastoupeni zmlazujici buk, z bylin ma nejvyssi pokryvnost metlicka kfivolaka (Avenella flexuosa)./Potential
natural vegetation — acidophilous fir-beech woodland of Deschampsio flexuosae-Abietinum ass. Today higher proportion of spruce,
beech and fir regenerates well, however. Ground vegetation less developed. In very poor herb layer of low coverage beech is prevailing,
Avenella flexuosa is the main herb species.

Foto: Depozice — zimni odbér ” "
Deposition — winter collector
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Fytocenologicky snimek pfizemni vegetace/Ground vegetation assessment
Datum/Date 17.9.2005 | 2.6.2009
Celkova pokryvnost/Total cover 2 2
Pokryvnost kefového patra E2/E2 Shrub layer coverage 0,1 0,1
Pokryvnost bylinného patra E1/E1 Herb layer coverage 1 1
Pokryvnost mechového patra EO/EQ Moss layer cover 1 0,5
Patro/Layer Druh/Species Pokryvnost/Cover
E2 Fagus sylvatica — buk lesni + +
E1 Avenella flexuosa — metlicka kfivolaka 1 1
Dryopteris carthusiana — kaprad' osténkata + +
Oxalis acetosella — $tavel kysely r +
Maianthemum bifolium — pstro¢ek dvoulisty + +
Abies alba juv.— jedle bélokora + +
Fagus sylvatica juv. — buk lesni 1 1
Picea abies juv. — smrk ztepily + r
Pocet druh(i bylinného patra bez drevin/Herb species total I 4 I 4
EO Hypnum cupressiforme — rokyt cypfiSkovity + +
Polytrichum formosum — plonik ztenéeny 1 +
Dalsi zjisténé druhy na plose 50 x 50 m/Other species within the plot 50 x 50 m
E1 Carex pilulifera, Sorbus aucuparia
EO Dicranum sp.
Zmeény prizemni vegetace za poslednich 5 let (2004 — 2009)/Changes in the last 5 years (2004 — 2009)
Zmény vegetace za posledni roky jsou zanedbatelné. Mirné se snizila pokryvnost druhu Polytrichum formosum. PFi srovnani s prvnim
hodnocenim v roce 2000 je patrny trend sniZzovani pokryvnosti bylinného patra./In recent years changes of ground vegetation are neg-
ligible. Coverage of Polytrichum formosum had increased slightly. Compared to the first assessment in 2000 the trend of lowering of the
herb layer is visible.

Hodnoceni stavu koruny Crown condition assessment

V roce 2009 bylo na smiSené monitorovaci plose hodnoceno 57 In 2009 in total 57 trees were assessed within this mixed stand, the
stromd, jejich pocet se od r. 2007 nezménil. number did not change since 2007.

Pramérné defoliace 33,7 % porostu v r. 2008 bylo dosazeno nej- Average defoliation of the stand - 33.7 % was reached in 2008 due
vy$$im mezirocnim piirtistkem na plochdch II. Grovné - 3,51 %. to the highest inter-year increase of all the intensive monitoring plots

Obr. 4.2.7.1: Vyvoj zastoupeni tfid defoliace a hodnoty primérné defoliace
Development of defoliation classes and average defoliation values
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Obr. 4.2.7.2: Vyvoj prumérné defoliace pro jednotlivé druhy dievin
Development of average defoliation for individual tree species
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Obr. 4.2.7.3: Vyvoj zastoupeni tfid diskolorace
Development of discoloration classes
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Cést jedinct (16 %) postizenych stiedni defoliaci se presunula
do tridy silné defoliace (obr. 4.2.7.1). V 1. 2009 dosahuje hodno-
ta pramérné defoliace na plose 34,9 %. Blizsi predstavu o vyvo-
ji pramérné defoliace jednotlivych dfevin v porostu nabizi obr.
4.2.7.2.

Diskoloraci vSech ro¢niki jehlic v celych korunach trpi prede-
v§im jedle. »Z4dna“ diskolorace (do 10 %) byla na této monitoro-
vaci plose v r. 2008 zaznamendna poprvé od pocatku $etteni (obr.
4.2.7.3). V 1. 2009 se objevuje slaba diskolorace u 9 % stromt na
Lasenici.

V porovnani s r. 2008 se podil sekundarnich vyhonu v nékterych
¢astech koruny ¢i kmene snizil o 7 %. Epikormy v r. 2009 vytva-
¥ 17 % hodnocenych jedinct, 3,5% vyskyt hojnych epikormi
v prevazujici ¢asti koruny ¢i na celém kmeni ziistava meziro¢né
zachovan.

Plodnost lesnich dfevin se na monitorovaci plose Lasenice sledu-
je u pfimiSeného buku, smrku a jedle. V r. 2008 plodilo 6 % buku
(v r. 2007 neplodil) a 4 % smrku (podil shodny s r. 2007). Obé
dreviny nasazuji pouze bézné mnozstvi ploda. Jedle v letech 2001
- 2008 neplodi. V r. 2009 neplodil buk; bézné mnozstvi plodu
bylo zaznamenano u 36 % jedli a 4 % smrku.

2006

2005 2006 2007 2008 2009

0>60%

0>25-60%

O0>10 - 25%

@0-10%

2007
2008
2009

- 3.51 %. Part of trees (16 %) of medium defoliation had shifted
to the strong defoliation class (Fig. 4.2.7.1). In 2009 the average
defoliation in the plot was 34.9 %. Detailed picture of defoliation of
individual tree species is shown in Fig. 4.2.7.2.

Discoloration was recorded on fir, all needle-year classes were
affected. "Null“ discoloration (lower than 10 %) was recorded
within the plot for the first time in 2008 (Fig. 4.2.7.3). In 2009 slight
discoloration was recorded at 9 % of the trees in the plot Ldsenice.

Compared to 2008, proportion of secondary shoots decreased in
7 % in 2009; epicormics were recorded at 17 % of the trees assessed,
at 3.5% abundant, in prevailing part of the stem or crown.

Fruiting in the plot Ldsenice is recorded on beech, spruce and fir.
In 2008 6 % of the beech trees were fruiting (in 2007 beech was
not fruiting) and 4 % of spruce trees (same as in 2007), in normal
extent. Fir was not fruiting in 2001 - 2008. In 2009 beech was not
fruiting; normal number of fruits was recorded at 36 % of firs and
4 % of spruces.

Symptoms of biotic and abiotic damage, respective were recorded
mainly on spruce. Dieback of small branches, up to 2 cm in diameter,
was recorded at 33 % spruces. Dieback was recorded in the whole
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Symptomy abiotického, respektive biotického poskozeni jsou
patrné predev$im u smrku. Odumiranim vétvicek slabsich 2 cm
je postizeno 33 % smrkovych korun. K thynu dochdzi v celych
korunach, primérny rozsah 2 (11 - 20 % vétvicek). Jedle je
postiZzena vyS$e zminénou diskoloraci. Odumirani vétvi, hniloba
baze nebo poranéni kmene se objevuje sporadicky i u ostatnich
drevin. Vliv star$ich zranéni smrkovych kment je pro celkovy
zdravotni stav porostu zanedbatelny.

Sledovani opadu

Na této plose bylo sledovani opadu zahajeno v roce 2009, na plo-
$e je zastoupeno vice druhti dfevin. V opadu prevlada listi buku
(téméf dvé tretiny celkového mnozstvi), dalsich 10 % tvori jehli¢i
smrku a borovice. Podil dalsich frakei je nevyznamny (do 5 %).

Depozice

Plocha Lasenice patii k stfedné zatizenym plocham jak depozici
siry, tak depozici dusiku. Oproti primérnym hodnotdm pétileté-
ho sledovaného obdobi klesly v roce 2009 depozice dusiku a siry
pod porostem. Na volné plose byla u depozice siry namérena také
niz$i hodnota, u depozice dusiku doslo ve vztahu k prameérné
hodnoté pouze k minimalni zméné.

crowns, in average extent 2 (11 - 20 % of the branches). Fir was
affected by above mentioned discoloration. Branch dieback, stem or
stem base rot and stem wounds are sporadically recorded also with
other tree species. Older wounds are of negligible effect on the health
state of the stand.

Sampling and analysis of litterfall

Litterfall sampling was initiated in 2009 within this plot. In the plot
several tree species are represented. In the litter, beech leaves prevail
(nearly two thirds of the total amount), other 10% are spruce and
pine needles, Proportion of other fractions is negligible (less than

5%).

Deposition

The plot Ldsenice is among the moderately loaded by sulphur and
nitrogen deposition. Compared to the five-year average values, in
2009 throughfall deposition of nitrogen and sulphur lowered. In
open area, bulk deposition of sulphur was also lower, deposition
of nitrogen practically did not change, compared to the five-year
average.

Obr. 4.2.7.4: Depozice dusiku a siry v roce 2009 ve srovnani s praimérem z let 2004 — 2008
Deposition of nitrogen and sulphur in 2009 compared with average values for 2004 — 2008
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Tab. 4.2.7.1: Depozice vybranych prvki (kg.ha'.rok-)
Deposition of selected elements (kg.ha".year?)
PlochalPlot Rok/Year pH H* N'NH,* N'NO $80,* F- Cl- DOC N,
2008 4,84 0,0607 5,50 7,37 8,65 0,20 8,18 85,04 14,29
Porost/ Throughfall
2009 4,53 0,2514 7,48 11,72 17,32 0,48 14,63 100,21 20,54
2008 é5,78 0,0129 8,28 4,52 5,81 0,13 10,45 28,67 15,06
Volna plocha/Bulk
2009 4,86 0,1341 9,15 7,24 7,52 0,26 6,53 18,73 19,73
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Tab. 4.2.7.2: Depozice ostatnich prvku (kg.ha".rok)
Deposition of other elements (kg.ha.year?")

PlochalPlot Rok/Year Al Ca Cu Fe K Mg Mn Na PPO > Zn
2008 0,152 9,208 0,017 0,113 14,996 2,053 1,831 3,142 0,525 0,122
2009 0,293 11,191 0,029 0,192 22,784 2,973 2,160 6,276 0,450 0,167
2008 0,050 7,740 0,022 0,044 4,816 1,453 0,109 4,090 0,862 0,181
2009 0,083 3,038 0,028 0,047 3,669 0,668 0,071 4,311 0,929 0,209

Porost/ Throughfall

Volna plocha/Bulk

Obr. 4.2.7.5: Vyvoj pH a primérné koncentrace ionti — podkorunové srazky 2005 — 2009
Mean ion concentration and pH — throughfall 2005 — 2009
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Obr. 4.2.7.6: Vyvoj pH a primérné koncentrace iontt — volna plocha 2005 — 2009
Mean ion concentration and pH — bulk 2005 — 2009
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Padni voda

Na plose Lasenice se primérna hodnota pH v padni vodé pod
humusem i v mineralni pudé béhem poslednich dvou let mirné
snizily, pohybuji se kolem hodnoty 4, poklesly také pramérné
ro¢ni koncentrace NH,*, NO,, naproti tomu doslo k mirnému
nartstu koncentraci SO,* v obou horizontech. Pomér Ca/Al se
v poslednich letech snizil, v humusovém horizontu byl v roce
2008 tésné nad kritickou hodnotou 1, v nasledujicim roce dale
poklesl pod tuto hodnotu (na 0,4). V mineralni piidé je pomér
Ca/Al trvale pod kritickou hodnotou 1 a v roce 2009 se jesté snizil
(na hodnotu 0,2).

Soil solution

In the plot Ldsenice, the average value of pH in soil solution,
under humus horizon and in mineral water, had decreased slightly
within the last two years, they are around 4, also the average year
concentrations of NH ', NO,” have decreased. In contrary, moderate
increase of SO/ in the two horizons was measured. Ca/Al ratio
had decreased in the last two years, in humus horizon it was just
below the critical threshold of 1, in 2008. In following year it further
decreased, under this value, to 0.4. In mineral soil the Ca/Al ratio
is permanently under the critical value of 1, in 2009 it decreased
again (to 0.2).

Obr. 4.2.7.7: Pramérné roc¢ni hodnoty pH a hodnoty Ca/Al v pudni vodé
Average year pH values and Ca/Al ratio in soil water
—&—pH LH =& pH L30 —&—Ca/Al LH =—&—Ca/Al L30
7,0 12,0
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5,0 1
‘\ i 8’0
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Tab. 4.2.7.3: Pramérné roc¢ni koncentrace sledovanych parametrt (mg.l")
Average year values of the parameters studied
Lyzimetr = Rok/Year pH H* NH,* NO, SO F- CI- DoC N,
LH 2006 4,29 0,05 0,60 4,03 4,05 0,06 1,58 42,05 2,31
LH 2007 5,01 0,01 0,52 3,91 3,07 0,02 1,65 17,28 1,63
LH 2008 4,05 0,09 0,18 1,99 4,65 0,06 2,47 55,70 2,10
LH 2009 3,74 0,18 0,15 0,64 5,76 0,11 1,41 76,27 1,87
L30 2006 4,44 0,04 0,66 3,51 5,67 0,05 1,59 25,54 1,85
L30 2007 4,88 0,01 0,84 6,72 4,37 0,07 2,22 32,27 2,83
L30 2008 4,52 0,03 0,39 2,36 4,72 0,09 2,53 38,92 1,67
L30 2009 4,28 0,05 0,03 0,48 6,58 0,11 1,00 27,19 0,99
Lyzimetr = Rok/Year Al Ca Cu Fe K Mg Mn Na Zn
LH 2006 0,900 3,854 0,003 0,430 2,004 0,350 0,131 0,719 0,061
LH 2007 0,184 1,567 0,000 0,036 2,119 0,288 0,106 0,386 0,170
LH 2008 0,938 1,946 0,006 0,424 1,862 0,368 0,207 0,900 0,111
LH 2009 2,042 1,900 0,004 0,947 0,570 0,359 0,250 0,881 0,069
L30 2006 1,631 1,255 0,003 0,093 1,890 0,334 0,123 0,826 0,050
L30 2007 1,054 2,341 0,000 0,075 4,686 0,543 0,218 0,775 0,050
L30 2008 1,378 2,337 0,009 0,109 1,589 0,562 0,283 1,183 0,075
L30 2008 2,086 1,089 0,000 0,089 0,689 0,314 0,236 1,185 0,051
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Meteorologicka méfeni

Meéfeni na plose Lasenice bylo zahdjeno v cervenci 2003. Roky
2008 a 2009 byly z teplotniho hlediska na této stanici priimérné,
vegetaéni obdobi 2009 vsak bylo nejteplejsi za dosavadni obdobi
meéfeni. Nejteplejsimi mésici byly v obou letech ¢ervenec a srpen,
stejné jako na ostatnich stanicich byly velmi teplé mésice duben
a zari 2009 Nejchladnéj§im mésicem byl leden 2009 s prﬁmér—
byla naméfena 20. 12. 2009. V letech 2008 i 2009 bylo naméreno
pomérné dlouhé vegetacni obdobi.

Meteorological measuring

Measuring in the plot Ldsenice was initiated in July 2003. The years
2008 and 2009 were average in temperatures in this station; however,
vegetation period was the warmest of all years of measuring in 2009.
July and August were the warmest months, same as in other stations
also April and September were very warm in 2009. January 2009
was the coldest month, of the average temperature of -4.4 °C, the
lowest temperature in total was -19.0 °C, measured in December
20, 2009. The vegetation period measured in 2008 and 2009 was
relatively long.

Tab. 4.2.7.4: Pramérné charakteristiky teploty vzduchu [°C] a thrny srazek [mm] (volna plocha) v letech 2008 a 2009
Air temperature characteristics [°C] and precipitation amount [mm] in 2008 and 2009 (open plot)

2008
| | 11l v v Vi Vi Vi IX X Xl Xl pram  IV-IX
T 0,4 1,8 2,7 7,5 13,2 16,9 16,9 16,9 11,4 8,0 3,8 -0,2 8,3 13,8
Tmax 3,3 7,1 7,5 13,3 19,3 23,2 23,2 23,2 16,9 13,6 7,0 21 13,3 19,8
Tmin -1,8 -2,5 -1,7 2,3 7,1 11,0 11,6 11,2 7,0 3,6 1,2 -2,1 3,9 8,4
T+ 10,0 20,0 16,5 21,1 29,0 31,9 30,6 29,9 30,2 21,1 17,9 9,1
T- -9,1 -12,4 -7,9 -4,5 0,8 3,7 8,2 6,3 -0,3 -3,0 -5,2 -8,9 suma IV-IX
P 51,0 12,8 70,4 35,8 51,0 52,0 130,6 60,0 58,8 23,2 65,0 32,8 6434 3882
2009
| | 11l v v Vi Vil Vi IX X Xl Xl pram  IV-IX o
-
T -4.4 -1,9 2,6 11,9 12,7 14,3 17,7 17,8 14,0 6,4 54 -1,3 7,9 14,7 8
Tmax -1,6 0,7 6,4 19,2 18,3 20,5 24,6 24,5 19,9 10,2 8,8 1,3 12,7 21,2 |
Tmin -7,0 -4,3 -0,7 55 7,0 9,0 12,1 12,1 9,3 3,5 3,2 -3,9 3,8 9,2 g':
T+ 5,6 9,5 16,9 22,4 27,8 27,8 33,5 30,1 25,4 24,6 18,0 9,6 3
=
T- -16,2 -12,9 -8,0 -0,1 0,7 2,0 8,2 55 4,6 -3,6 -0,7 -19,0 suma IV-IX o
P 15,6 94,6 73,0 21,0 84,6 184,0 101,0 90,4 27,2 69,2 34,2 336 8284 508,2 @
T primérna mésicni teplota/monthly mean temperature
Tmax mésicni primér maximalnich dennich teplot/monthly mean of daily maximum temperatures
Tmin mésicni primér minimalnich dennich teplot/monthly mean of daily minimum temperatures
T+ nejvys$si nameérena teplota/highest measured temperature
T- nejniz§i namérena teplota/lowest measured temperature
P mésicni uhrn srazek/monthly precipitation
Obr. 4.2.7.8: Vyvoj prumérnych (T), maximalnich (Tmax) a minimalnich (Tmin) teplot vzduchu v letech 2008 a 2009
Development of mean (T), maximal (Tmax) and minimal (Tmin) temperatures in 2008 and 2009
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Tab. 4.2.7.5: Klimatické hodnoty
Climatic values

2004 2005 2006 2007 2008 2009

Prameérna roc¢ni teplota [°C)/ 7,2 9,2 10,2 8,5 8,3 79
Mean yearly temperature
Prdmérna teplota veg. obd. [°C)/ 13,1 13,8 14,3 14,6 13,8 14,7
Mean temperature of vegetation season
Pocet ledovych dnu/ 35 39 43 25 19 42
Number of ice days
Pocet mrazovych dnu/ 130 138 118 115 118 1M1
Number of frost days
Pocet letnich dnu/ 32 29 45 53 45 44
Number of summer days
Pocet tropickych dnd/ 1 5 10 10 3 6
Number of tropical days
Délka bezmrazového obdobi [dny]/ 180 148 188 163 151 172
Length of period without frost [days] (14.4.-10.10.) (21.5.-15.10.) (13.4.-17.10.) (3.5.-12.10.) (19.4.-17.9.) (25.4.-13.10.)
Délka vegetacniho obd. (T>5°C) [dny])/

; ) : 181 160 182 171 150 195
ﬁfa’}f’;]h of vegetation period (T>5°C) 13 4 _40.10)) (10.5.—15.10.) (1.5.-29.10) (6.4.—13.10.) (18.4.—15.9) (1.4.—12.10.)

Foto:  Odbér pudnich vzorku
Soil sampling
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4.2.8
Q 181 - Provodin

International code: 2181
Lesni oblast: 18. Severoceska piskova plosina a Cesky raj

Spravce: Lesy CR, s. p., LS (LZ) Ceska Lipa

Zakladni charakteristiky plochy/Plot characteristics

Rozmeér plochy v m/Plot area 50 x 50 m

Datum zalozeni plochy/Plot established 10. 11. 2004
Expozice/Orientation rovina/plain

Pocet stromd/Number of trees 255 (platnost k 04. 2005)
Nadmorska vyska/Altitude 270 m

Porost/Forest stand 471F7 (LHP 2004)

Rok zaloZeni hlavniho porostu/ 1934

Dominant storey established

Plvod porostu/History of forest stand umeéle zaloZen/artificially planted
Hlavni dfevina plochy/Main species borovice lesni/Pinus sylvestris
Zmlazovani/Regeneration sporadické/rare

Foto:  Brusnice borlivka
Vaccinium myrtillus
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Typologicka a fytocenologicka charakteristika/ Typological and phytocenological characteristics

Lesni typ/Forest type 0K3
Fytocenologicka charakteristika/Phytocenological characteristics

Acidofilni brusinkova borova doubrava asociace Vaccinio vitis—idaea—Quercetum patfici do svazu Genisto germanicae—Quercion. Borova
monokultura se sporadickym dubem v bylinném patfe. V malo vyvinutém kefovém patfe je zastoupena pouze zmlazujici se borovice.
V druhové extrémné chudém bylinném patfe s nizkou pokryvnosti jsou zastoupeny charakteristické acidofilni druhy. Dominantami jsou
metlicka kfivolaka (Avenella flexuosa), brusnice borGvka (Vaccinium myrtillus), dale je zastoupena brusnice brusinka (Vaccinium vitis—
idaea). Silné je vyvinuto mechové patro s dominanci travniku Schreberova (Pleurozium schreberi)./Acidophilous pine-oak woodland of
Vaccinio vitis—idaeca—Quercetum group, Genisto germanicae—Quercion ass. Pine monoculture with sporadic oak in the herb layer. In less
developed shrub layer only regenerating pine is represented. In extremely poor herb layer of low coverage, characteristic acidophilous
species are represented. Avenella flexuosa dominates, with Vaccinium myrtillus, also Vaccinium vitis—idaea is represented. Moss layer
is strongly developed, Pleurozium schreberi dominates.

Fytocenologicky snimek pfizemni vegetace/Ground vegetation assessment

Datum/Date 20.9.2005 | 11.9. 2009
Celkova pokryvnost/Total cover 95 90
Pokryvnost kefového patra E2/E2 Shrub layer coverage 0,5 0,1
Pokryvnost bylinného patra E1/E1 Herb layer coverage 5 15
Pokryvnost mechového patra EO/EQ Moss layer cover 90 85
Patro/Layer Druh/Species Pokryvnost/Cover
E2 Pinus sylvestris — borovice lesni + +
Quercus robur — dub letni . +
c
:5 E1 Avenella flexuosa — metli¢ka kfivolaka 1 2a
g Vaccinium myrtillus — brusnice bordvka 1 2a
nS_ Vaccinium vitis-idaea — brusnice brusinka 1 1
| Calluna vulgaris — vies obecny + +
; Frangula alnus juv. — kru$ina olSova r r
5 Pinus sylvestris juv. — borovice lesni . +
Quercus robur juv. — dub letni + +
Pocet druhi bylinného patra bez dievin/Herb species total I 4 I 4
EO Pleurozium schreberi — travnik Schrebertv 4 4
Dicranum polysetum — dvouhrotec chvostnaty 2b 2b
Leucobryum glaucum — bélomech sivy + +

Dalsi zjisténé druhy na plose 50 x 50 m/Other species within the plot 50 x 50 m

E1 Betula pendula, Quercus rubra, Sorbus aucuparia

EO Hypnum cupressiforme

Zmény prizemni vegetace za poslednich 5 let (2004 — 2009)/Changes in the last 5 years (2004 — 2009)

Od posledniho hodnoceni se znatelné zvysilo zastoupeni metlicky (Avenella flexuosa) a boravky (Vaccinium myrtillus), a tim i pokryv-
nost bylinného patra./Since the last assessment mainly representation of Avenella flexuosa and Vaccinium myrtillus has increased
significantly, and so also the herb layer coverage.

Hodnoceni stavu korun Crown condition assessment

Na borové plose Provodin bylo v letech 2008 — 2009 hodnoceno In the pine plot Provodin 96 trees were assessed in 2008 - 2009.
96 stromt. Pocet hodnocenych stromti se v porovnéni s r. 2007 Number of the trees did not change since 2007.

nezménil.

Average defoliation of 31.8 % in 2007 increased to 33.5 % in 2008
Pramérna defoliace 31,8 % v r. 2007 se zvy$ila na 33,5 % v r. 2008 and to 34.95 % in 2009, maximal value since the start of evaluation
a dale na 34,95 % v r. 2009 a posunula tak maximalni praimérnou (Fig. 4.2.8.1).
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hodnotu symptomu dosazenou na plose od pocatku Setfeni (obr.
42.8.1).

Svétle zelené az 7luté diskolorace se na plose objevuji sporadicky
(obr. 4.2.8.2), v r. 2008 byl tento nespecificky symptom poskozeni
zaznamenan u 12 % stroma (o 10% méné nez v pfedchozim roce),
v 1. 2009 bylo postiZzeno 17,7 % stromt. PostiZeny jsou vechny
ro¢niky jehlic nebo pouze starsi ro¢niky, v celych korunéch stro-
mu, v rozsahu 1 - 6.

Klesajici ¢i stagnujici trend tvorby &erstvych zelenych ploda po-
zorujeme na Provodiné od r. 2003, kdy plodilo 58 % stromtl.
V roce 2008 plodilo 19 % borovic; mnozstvi plodi v korunach
bylo klasifikovano jako bézné. V r. 2009 zistava podil plodicich
borovic stejny; u 2 % korun se objevuji zelené $isky v hojném
mnozstvi.

Skody v porostu na plose jsou v letech 2008 - 2009 ojedinélé
a svym rozsahem zanedbatelné. Bylo zaznamendano nékolik pti-
padit odumirani vétvicek v koruné, smolotoku nebo prasklin
mezi bazi kmene a korunou.

Light green to yellow discolorations in the plot are observed
sporadically (Fig. 4.2.8.2), in 2008 this non-specific symptom of
damage was observed at 12 % of trees (in 10% less than in previous
year), in 2009 about 17.7 % of trees were affected. All needle-year
classes and/or older needle-year classes were affected, in the whole
crowns, extent 1 - 6.

Decreasing or stable trend of forming of the fresh green cones can be
observed in Provodin since 2003, when 58 % trees were fruiting. In
2008 it was only 19 % of pine trees, number of cones was classified
as current. In 2009 proportion of fruiting trees was the same; 2 %
of trees were fruiting abundantly.

Damage in the stand was quite rare in 2008 - 2009, and negligible
in the extent. Several cases of branch dieback, resin flow and cracks
in the stem or stem base were recorded.

Obr. 4.2.8.1: Vyvoj zastoupeni tiid defoliace a hodnoty priimérné defoliace
Development of defoliation classes and average defoliation values
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4.2.9
Q 211 - Jizerka
International code: 2211
Lesni oblast: 21. Jizerské hory

Spravce: Lesy CR, s. p., LS Frydlant v Cechach

Zakladni charakteristiky plochy/Plot characteristics

Rozmeér plochy v m/Plot area 50 x 50 m

Datum zalozeni plochy/Plot established 27.10. 2004
Expozice/Orientation JZISwW

Pocet stromu/Number of trees 195 (platnost k 04. 2005)
Nadmorska vyska/Altitude 910 m

Porost/Forest stand 259A6 (LHP 2002)

Rok ;aloieni hlavniho ;_)orostu/ 1948

Dominant storey established

Puvod porostu/History of forest stand uméle zalozen/artificially planted
Hlavni dfevina plochy/The main species smrk ztepily/Picea abies
Zmlazovani/Regeneration zadné/none

Typologicka a fytocenologicka charakteristika/ Typological and phytocenological characteristics

8G3 — podmacena smréina titinova s prechodem ke kyselé smrciné tftinové 8K2/

Lesni typ/Forest type wet spruce woodland with Calamagrostis with transition to acid spruce woodland

Foto: Poskozeni ozonem
Ozone injury
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Fytocenologicka charakteristika/Phytocenological characteristics

Podmacena rohozcova smrcina asociace Mastygobrio-Piceetum s pfechodem k horské tftinové smrciné asociace Calamagrostio villosae-
Picetum. Klimaxova smrcina se sporadicky se zmlazujicim smrkem v nepatrné vyvinutém kefovém patfe. Dominantou bylinného patra
s nizkou pokryvnosti je titina chloupkatéa Calamagrostis villosa. Vyskytuji se charakteristické indika¢ni smréinné druhy jako sedmikvitek
evropsky (Trientalis europea), kokofik preslenity (Polygonatum verticillatum) a Zebrovice raznolisté (Blechnum spicant). Mechové patro
je druhové bohaté s vysokou pokryvnosti. Dominantou je plonik ztencely (Polytrichum formosum), na podmacenych mistech raselinik
(Sphagnum sp.) a vzacné i rohozec (Bazzania sp.)/Wet spruce Mastygobrio-Piceetum ass. with transition to Calamagrostis villosae-
Picetum. Climax spruce stand with sporadically regenerating spruce in less developed shrub layer. In herb layer of low cover Calamagrostis
villosa dominates. Characteristic indicating spruce species as Trientalis europea, Polygonatum verticillatum, Blechnum spicant. Moss
layer is rich in species, and of high cover. Polytrichum formosum dominates, in wet sites also Sphagnum sp., and rarely Bazzania sp.

Fytocenologicky snimek pfizemni vegetace/Ground vegetation assessment

Datum/Date 12.8.2005 | 31.7.2009
Celkova pokryvnost/Total cover 80 65
Pokryvnost kefového patra E2/E2 Shrub layer coverage 0,1 0,5
Pokryvnost bylinného patra E1/E1 Herb layer coverage 20 10
Pokryvnost mechového patra EQ/EO Moss layer cover 60 55
Patro/Layer Druh/Species Pokryvnost/Cover
E2 Picea abies — smrk ztepily + +
E1 Calamagrostis villosa — titina chloupkata 2b 2a
Agrostis capillaris — psineCek obecny + +
Athyrium filix-femina — papratka samici r +
Avenella flexuosa — metlicka kfivolaka 1 1
Blechnum spicant — Zebrovice riiznolista + +
Dryopteris dilatata — kaprad rozlozena + +
Galium saxatile — svizel hercynsky 1 1
Maianthemum bifolium — pstro¢ek dvoulisty + +
Oxalis acetosella — $tavel kysely 1 1
Phegopteris connectilis — bukovinec osladiCovity r r
Polygonatum verticillatum — kokofik pfeslenity + +
Senecio hercynicus — staréek hercynsky . r
Trientalis europaea — sedmikvitek evropsky + +
Vaccinium myrtillus — brusnice bordvka 1 1
Picea abies juv. — smrk ztepily r +
Pocet druhti bylinného patra bez dievin/Herb species total I 4 I 4
EO Polytrichum formosum — plonik ztenceny 3
Sphagnum sp. — raselinik 2a 2a
Bazzania trilobata — rohozec trojlalo¢ny r +
Brachythecium sp. — bafatka + +
Dicranella heteromala — dvouhrotecek rdznotvarny + +
Dicranum scoparium — dvouhrotec chvostnaty 1 1
Plagiothecium sp. — lesklec +
Plagiothecium undulatum — lesklec Cefity 1
Polytrichum commune — plonik obecny + +

Dalsi zjisténé druhy na plose 50 x 50 m/Other species within the plot 50 x 50 m

E1 Deschampsia cespitosa, Homogyne alpina, Juncus filiformis
EO Rhytidiadelphus triquetrus

Zmény prizemni vegetace za poslednich 5 let (2004 — 2009)/Changes in the last 5 years (2004 — 2009)

Doslo ke snizeni pokryvnosti bylinného i mechového patra v souvislosti se zhorSovanim svételnych podminek béhem vyvoje husté
zakmenéného porostu. Nejvétsi ubytek byl zaznamenan u dominantni tftiny.//n connection to gradually decreasing light in a dense stand,
cover of the herb and moss layer also decreases, most significantly with dominating Callamagrostis sp.
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Hodnoceni stavu koruny

Na smrkové plose v Jizerskych horach bylo v r. 2008 hodnoce-
no 86 stromt odpovidajiciho socidlniho postaveni; v r. 2009 byly
vylouceny dva smrky (,,opakovana 100% defoliace” a pretazeni ze
3. do 4. skupiny socidlniho postaveni stromi v porostu).

Primérna defoliace se v r. 2008 meziro¢né snizila z 28,9 % na
27,2 % a dosahla svého dosavadniho minima na plose od pocat-
ku Setfeni (obr. 4.2.9.1). V r. 2009 dochézi k dalsimu sniZovani
této hodnoty, na 23,3 %. Po bukové monitorovaci plose Viete¢,
ty defoliace na monitorovacich plochach II. tGrovné. ZlepSeni
vitality smrku bylo v r. 2009 pozorovano na vét$§iné smrkovych
ploch intenzivniho monitoringu. Divodem se zdaji byt ptiznivé
meteorologické podminky na pocatku vegeta¢niho obdobi 2009,
s dostate¢nym mnozstvim srazek.

Obdobny vyvoj zaznamenalo Setfeni diskolorace smrkovych
na plose (obr. 4.2.9.2). V 1. 2009 se zvysil podil slabé diskolorace
(06 %).

V porovnani s r. 2007, kdy plodilo 55 % korun, se pocet plodi-
cich smrki1 v r. 2008 vyrazné snizil, na 7 % (z toho 2 % v hojném
mnozstvi), a v r. 2009 se nepatrné zvysil, o 1 %.

Crown condition assessment

In the spruce stand in the Jizerské Mts. 86 trees were assessed in
2008 of relevant social position; in 2009 two spruces were excluded
("repeated“100% defoliation” and shift from the social position in
the stand of the class 3 to 4).

In 2008 average defoliation decreased, compared to the last year,
from 28.9 % to 27.2 %, it was up to date minimum in the plot since
the beginning of investigation (Fig. 4.2.9.1). In 2009 this value
further decreased, to 23.3 %. After the beech plot Viete, in Jizerka,
in 2008 - 2009, the average defoliation values were the lowest
of all the intensive monitoring plots. Better spruce vitality was
observed in most of the spruce monitoring plots in 2009. A suitable
meteorological conditions at the beginning of vegetation period, of
sufficient precipitation, seem to be the reason.

Similar development was recorded in the discoloration assessment
in 2008. It was also the lowest since the start of assessment within
the plot (Fig. 4.2.9.2). In 2009 the proportion of slight discoloration
was immersed in 6 %.

Compared to 2007, when 55 % trees were fruiting, this number
decreased significantly in 2008, to 7 % (2 % of them abundant), and
in 2009 it increased moderately, in 1 %.

Obr. 4.2.9.1: Vyvoj zastoupeni tfid defoliace a hodnoty primérné defoliace
Development of defoliation classes and average defoliation values
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Poskozeni porostu na plose je v r. 2008 a 2009 pomérné casto
zaznamenano na kmeni, mezi bazi a korunou (29 % stromu). Nej-
Castéji jsou to star$i odérky kiry o rozsahu 1 - 4, u kterych docha-
zi k hnilobé. Ta se objevuje vzacné i na bazi kmene. Odumirani
vétvicek do 2 cm v celych korunach (rozsah 3 - 4) a vrcholové
zlomy jsou pouze ojedinélé.

Depozice

Na plose Jizerka bylo méfici zafizeni pro odbér srazek na vol-
né plose a v porostu instalovano na jate roku 2005. Naméfené
hodnoty ziskané béhem prvnich ¢tyt ucelenych roki sledovani
depozic na volné plose ukazuji, Ze se tato lokalita fadi vedle Slav-
kovského lesa a Krkono$ k nejvice zatizenym jak depozici siry,
tak depozici dusiku. Ve srovnani s ostatnimi monitora¢nimi
pH (4,72) srazkové vody na volné plose. Oproti roku 2008 doslo
k vyraznému snizeni pramérnych koncentraci nitrati a sirant
v podkorunovych srazkach.

In 2008 and 2009 small damage was quite frequently recorded on
the stem, between the base and crown (29 % of trees). They were
mostly older wounds of the bark, extent 1 - 4, with some rot, partly
recorded also on the stem bases. Dieback of the small branches, up
to 2 ¢cm in diameter, in the whole crowns, extent 3 - 4, and top
breaks were only individual.

Deposition

In the plot Jizerka the measuring equipment for throughfall and
bulk deposition was installed in spring 2005. The values measured
during the first complete years show that this locality is, similarly to
Slavkovsky les and Krkonose (Giant Mts.) among the most loaded,
both by nitrogen and sulphur deposition. In 2009, compared to
other plots, also the lowest pH (4.72) of precipitation water in open
area (bulk) was measured. Compared to 2008, significant lowering
of average concentrations of nitrates and sulphates in throughfall
water was recorded.

Tab. 4.2.9.1: Depozice vybranych prvka (kg.ha".rok-)
Deposition of selected elements (kg.ha.year?)
PlochalPlot Rok/Year pH H* N'NH,* N'-NO_ $80,* F- Cl- DocC TN
2008 4,70 0,2519 8,52 11,09 20,44 0,74 23,45 88,19 22,17
Porost/ Throughfall
2009 4,66 0,2565 6,09 6,68 13,88 0,58 9,49 77,24 14,46
2008 4,60 0,3283 7,21 8,60 11,80 0,32 13,21 30,71 16,81
Volna plocha/Bulk
2009 4,72 0,2405 6,30 5,87 7,31 0,24 4,69 24,08 13,95
Tab. 4.2.9.2: Depozice ostatnich prvku (kg.ha"'.rok)
Deposition of other elements (kg.ha'.year")
Plochal/Plot Rok/Year Al Ca Cu Fe K Mg Mn Na P-PO* Zn
2008 0,365 15,798 0,032 0,214 14,900 3,983 0,365 9,883 0,255 0,266
Porost/Throughfall
2009 0,263 8,381 0,035 0,330 14,034 2,505 0,346 4,640 0,237 0,157
2008 0,193 7,629 0,033 0,147 1,767 1,649 0,086 6,338 0,290 0,218
Volna plocha/Bulk
2009 0,111 3,023 0,032 0,052 1,584 0,643 0,050 2,788 0,255 0,139

Obr. 4.2.9.3:

Celkova depozice dusiku a siry (kg.ha".rok™)

Total nitrogen and sulphur deposition (kg.ha.year")
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Obr. 4.2.9.4:

Vyvoj pH a primérné koncentrace ionttl — podkorunové srazky 2006 — 2009

Mean ion concentration and pH — throughfall 2006 — 2009
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Obr. 4.2.9.5: Vyvoj pH a prumérné koncentrace iontd — volna plocha 2006 — 2009

Mean ion concentration and pH — bulk 2006 — 2009
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Hodnoceni viditelného poskozeni ozonem

Poskozeni ozonem bylo pomérné velmi slabé a bylo zazname-
nano pouze u péti druhi. Jednoznacné priznaky poskozeni byly
pozorovany u kle¢e (Pinus mugo) a vrby (Salix aurita), u bylin
jako Alchemilla sp., Cirsium heterophyllum a Taraxacum sp. byly
symptomy pouze na hranici rozliitelnosti. U pampelisky (Tara-
xacum) se muze jednat o ptirozené Cervenani. U topolu (Populus
sp.) prevladalo poskozeni vyvolané houbovymi chorobami.

Na této plose neni zadny vhodny porostni okraj k uplatnéni nové
metody. Hodnoceni probihd podle star$i metody podél cesty
v osadé Jizerka.

Na Jizerce byly silnéjsi symptomy poskozeni zaznamendany napo-

sledy v roce 2006, kdy nebyl vyjimkou stupen poskozeni 2. V dal-
$ich letech se tato situace jiz neopakovala. V roce 2009 byly slabé

Asessment of visible ozone injury

Ozone injury was relatively slight and was recorded at only five
species. Unambiguous symptoms have been observed at Pinus
mugo and Salix aurita, at herb species as Alchemilla sp., Cirsium
heterophyllum and Taraxacum sp., the symptoms were observed
with difficulties. With Taraxacum it could be natural reddening.
With Populus sp. fungi diseases were prevailing.

In this plot there is no suitable stand edge to apply the new method.
Assessment is done only according to the older method, along the
road in Jizerka village.

More significant symptoms of ozone injury were observed in
Jizerka for the last time in 2006, when extent 2 was not exclusion.
In following years this situation was not repeated. In 2009 slight
symptoms were observed at only three species. Pinus mugo and
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symptomy zaznamendany pouze na tfech druzich. Symptomatic-
kym druhem této lokality je borovice kle¢ a smrk ztepily, z bylin byl
stupen poskozeni 1 zaznamenan na tfezalce (Hypericum macula-
tum). Hodnoceni probihalo v poloviné zati a vzhledem k pribéhu
pocast jiz nebylo mozné nékteré druhy listnatych dfevin hodnotit,
vzhledem k barevnym zménam listi pred jejich opadem (Betula,
Sorbus). Na bylinach byl zaznamenén bily povlak (padli?), jedna-
lo se napt. o Lupinus polyphyllus nebo Heracleum sphondylium.
Na radé druht v této lokalité byva kazdoro¢né zaznamenano také
Cervenani, které komplikuje hodnoceni, protoze se jedna o sym-
ptom, ktery mtize mit ptivod jak v ptsobeni prizemniho ozonu,
tak se muzZe jednat o ptirozenou vlastnost bylin a nékterych dre-
vin. Zde se nejcastéji jednd o rody Polygonum a Hypericum.

Tab. 4.2.9.3: Symptomatické druhy v roce 2008
Symptomatic species in 2008

Norway spruce are symptomatic species in this locality, at herb
species extent 1 was recorded at Hypericum maculatum only.
Assessment was done in mid-September, some broadleaved tree
species were not assessed due to weather course, and autumn colour
changes (Betula, Sorbus). At some herbs white coating was observed
(mildew?), e.g. at Lupinus polyphyllus, Heracleum sphondylium. At
many species in this locality also reddening is observed every year,
which makes assessment difficult - it can be caused by ozone, or it
can also be natural development of some plants. Most frequently
Polygonum and Hypericum sp. are affected.

Tab. 4.2.9.4: Symptomatické druhy v roce 2009
Symptomatic species in 2009

Symptomatické druhy: Stupen poSkozeni

Symptomatické druhy: Stupen poskozeni

21.9. 2008 15. 9. 2009

Alchemilla sp. 1 Alchemilla sp. 0
Betula pendula 0 Betula pendula 0
Betula pubescens 0 Betula pubescens 0
Cirsium heterophyllum 1 Cirsium heterophyllum 0
Epilobium angustifolium 0 Epilobium angustifolium 0
Galeopsis bifida 0 Galeopsis bifida -
Heracleum sphondylium 0 Heracleum sphondylium 0
Hieracium laevigatum 0 Hieracium laevigatum 0
Hypericum maculatum 0 Hypericum maculatum 1
Prunus padus 0 Prunus padus -
Picea abies 0 Picea abies 1
Pinus mugo 1 Pinus mugo 1
Plantago major 0 Plantago major 0
Polygonum bistorta 0 Polygonum bistorta 0
Populus sp. 0 Populus sp. 0
Potentilla erecta 0 Potentilla erecta -
Ranunculus acer 0 Ranunculus acer -
Rubus idaeus 0 Rubus idaeus 0
Rumex acetosa 0 Rumex acetosa -
Salix aurita 1 Salix aurita -
Salix cinerea 0 Salix capraea 0
Senecio hercynicus 0 Salix cinerea -
Sorbus aucuparia 0 Senecio hercynicus 0
Tanacetum vulgare 0 Sorbus aucuparia 0
Taraxacum officinale 1 Tanacetum vulgare -
Trifolium sp. 0 Taraxacum officinale -
Urtica dioica 0 Trifolium sp. 0
Vaccinium myrtillus 0 Urtica dioica 0

Vaccinium myrtillus 0

Vyhodnoceni méreni koncentraci prizemniho ozo-
nu pasivnimi dozimetry v roce 2009

V Jizerskych horach probihalo méfeni koncentraci piizemniho
ozonu v obdobi od 4. 3. do 28. 10. 2009. Po rychlém narustu kon-
centraci v dubnu dochazelo po zbytek roku v podstaté stile ke
snizovani naméfenych hodnot. Letni srpnové maximum bylo vel-

Measuring of ozone concentrations by passive dosi-
meters

In the Jizera Mts. measuring of the ozone concentrations was
done since March 4 to October 28, 2009. After sharp increase of
concentrations in April the concentrations were in fact going down
for the whole period of measuring. Summer maximum was hardly
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mi nevyrazné. K mirnému nértistu koncentraci doslo v priibéhu
fijna, ¢imz se situace podoba lokalité Svycarna.

Nejvys$si zjisténd hodnota 161,5 pg.m” muze byt hodnotou
odlehlou, minimalni naméfend koncentrace byla 48,2 pg.m
v posledni periodé¢ méfeni. V této periodé byl také (s vyjimkou
zminéného odlehlého méfeni ve druhé poloviné biezna) zazna-
menan nejvétsi rozdil v hodnotach koncentraci mezi paralelné
exponovanymi dozimetry (43 pg.m?).

observed. Slight concentration increase was recorded in October,
similarly as in the locality Svycdrna.

The highest value measured 161.5 ug.m? can be secluded, minimal
value measured was 48.2 ug.m? in the last period of measuring. In
this period (with the exclusion of secluded values measured in the
second half of March) the highest difference of the values measured
by parallel dosimeters was recorded (43 ug.m?).

Tab. 4.2.9.5: Méreni koncentraci ozonu pasivnimi dozimetry
Measuring of ozone concentrations by passive dozimeters
doz 1 doz 2 doz 3 max min rozdil/diff.
(4.3.-18.3)) 66,91 54,54 59,91 66,91 54,54 12,37
(18.3.-1.4.) 161,46 106,22 91,11 161,46 91,11 70,35
(1.4.-15.4)) 100,69 116,64 95,41 116,64 95,41 21,23
(15.4.-29.4) 120,61 120,73 133,58 133,58 120,61 12,97
(29.4.-13.5)) 112,60 107,47 102,34 112,60 102,34 10,26
(13.5.-27.5)) 112,89 111,15 121,60 121,60 111,15 10,45
(27.5.-10.6.) 101,73 93,23 96,63 101,73 93,23 8,50
(10.6.-24.6.) 96,06 102,95 96,06 102,95 96,06 6,89
(24.6.-8.7.) 89,49 75,72 84,33 89,49 75,72 13,77
(8.7.-22.7.) 89,49 80,88 87,77 89,49 80,88 8,61
(22.7.-5.8.) 84,33 96,37 96,37 96,37 84,33 12,04
(5.8.-19.8)) 75,72 86,05 80,88 86,05 75,72 10,33
(19.8.-2.9)) 84,33 98,09 96,37 98,09 84,33 13,76
(2.9.-16.9.) 53,35 55,07 75,72 75,72 53,35 22,37
(16.9.-30.9.) 61,95 68,84 68,84 68,84 61,95 6,89
(30.9.-14.10.) 65,40 67,12 77,44 77,44 65,40 12,04
(14.10.-28.10.) 67,12 48,19 91,21 91,21 48,19 43,02
161,46 48,19
Obr. 4.2.9.6: Vyvoj koncentraci ozonu
Development of ozone concentrations
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4.2.10
Q 251 - Luisino udoli
International code: 2251
Lesni oblast: 25. Orlické hory

Spravce: Lesy Janecek, LS Kvasiny

Zakladni charakteristiky plochy/Plot characteristics

Rozmeér plochy v m/Plot area 50 x 50 m

Datum zalozeni plochy/Plot established 13. 08. 2003
Expozice/Orientation JZIsw

Pocet stromd/Number of trees 199 (platnost k 01. 2004)
Nadmorska vyska/Altitude 940 m

Porost/Forest stand 8D9 (LHP 2001)

Rok zaloZeni hlavniho porostu/ 1913

Dominant storey established

Puvod porostu/History of forest stand uméle zalozen/artificially planted
Hlavni dfevina plochy/The main species smrk ztepily/Picea abies
Zmlazovani/Regeneration dobré/good

Typologicka a fytocenologicka charakteristika/ Typological and phytocenological characteristics

Lesni typ/Forest type 7K5
Fytocenologicka charakteristika/Phytocenological characteristics

Horska tftinova smrcina asociace Calamagrostio villosae-Piceetum. Klimaxova smréina s malou pfimési buku a javoru klenu, ktery se
v soucasnosti vyskytuje pouze v bylinném patfe. V malo vyvinutém kefovém patfe je zastoupen jefab. Dominantou bylinného patra
je titina chloupkata (Calamagrostis villosa). Kodominantami jsou druhy metlicka kfivolaka (Avenella flexuosa) a brusnice borlvka
(Vaccinium myrtillus). Vyskytuji se charakteristické indikacni smréinné druhy jako sedmikvitek evropsky (Trientalis europaea). Mechové
patro je pomérné bohaté s prevahou rodu lesklec (Plagiothecium spp.)/Mountain Calamagrostio villosae-Piceetum association. Climax
spruce stand with beech and maple admixture. In little developed shrub layer mountain ash is present. In the herb layer Calamagrostis
villosa dominates, Avenella flexuosa and Vaccinium myrtillus co-dominate. Characteristic indicating spruce species are present, e.g.
Trientalis europaea. Moss layer is rich, with Plagiothecium spp. prevailing.

1lopn oulsIng - LGZ O

Foto:  Odecet hodnot na pfirtistomérech
Reading of dendrometers
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Fytocenologicky snimek pfizemni vegetace/Ground vegetation assessment
Datum/Date 7.8.2005 | 12.6.2009
Celkova pokryvnost/Total cover 95 95
Pokryvnost kefového patra E2/E2 Shrub layer coverage 1 1
Pokryvnost bylinného patra E1/E1 Herb layer coverage 85 80
Pokryvnost mechového patra EO/EO Moss layer cover 15 15
Patro/Layer Druh/Species Pokryvnost/Cover
E2 Sorbus aucuparia — jefab ptaci +
E1 Calamagrostis villosa — titina chloupkata 3 3
Avenella flexuosa — metlicka kfivolaka 2b 2b
Maianthemum bifolium — pstrocek dvoulisty 2a 2b
Vaccinium myrtillus — bordvka Gerna 2b 2b
Athyrium filix-femina — papratka samici + +
Dryopteris dilatata — kaprad rozlozena + +
Epilobium angustifolium — vrbka uzkolista + +
Epilobium montanum — vrbovka horska + +
Mycelis muralis — mlécka zedni + +
Oxalis acetosella — Stavel kysely . r
— Rubus idaeus — malinik obecny r +
_g Senecio hercynicus — star¢ek hercynsky + +
"g Silene dioica — silenka dvoudoma . r
£ Taraxacum officinalis — smetanka lékarska r
g Trientalis europaea — sedmikvitek evropsky + +
_II Urtica dioica — kopfiva dvoudoma r +
— Acer pseudoplatanus juv. — javor klen +
n .
oN Salix sp. — vrba . r
o Sorbus aucuparia juv. — jefab ptaci + +
Picea abies juv. — smrk ztepily r
Pocet druhi bylinného patra bez dievin/Herb species total I 6 I 3
EO Plagiothecium sp. — lesklec 2a 2a
Plagiothecium undulatum — lesklec Cefity + +
Brachythecium sp. — banatka 1 2a
Dicranum scoparium — dvouhrotec chvostnaty 1 1
Plagiomnium undulatum — mérik Cefity . +
Pohlia nutans — paprutka nici r r
Polytrichum formosum — plonik ztenceny + 1
Sphagnum sp. — raselinik + +
Dalsi zjisténé druhy na plose 50 x 50 m/Other species within the plot 50 x 50 m
E1 Angelica sylvestris, Carex canescens, Cardaminopsis halleri, Dryopteris filix-mas,
Luzula pilosa, Fagus sylvatica
Zmény prizemni vegetace za poslednich 5 let (2004 — 2009)/Changes in the last 5 years (2004 — 2009)
Na plose doslo jen k minimalnim zménam. Zvysila se pokryvnost pstroc¢ku dvoulistého (Maianthemum bifolium)./Changes in the plot were
minimal. Increased cover of Maianthemum bifolium has been recorded.
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Hodnoceni stavu koruny

Na smrkové monitorovaci plose v Orlickych horach ziistava pocet
hodnocenych stromu v letech 2008 - 2009 (66 jedinct) v porov-
nani s r. 2007 nezménén.

Pramérnd defoliace 32,9 % v r. 2008 se meziro¢né opét zvysila,
0 1,7 %. Na obr. 4.2.10.1. je patrny pfesun z niz$ich do vyssich
ttid defoliace i vySe nastinény vyvoj primérné defoliace. Pres-
toze primérnd defoliace v r. 2009 klesd zpét na hodnotu 31,14 %
z 1. 2007, nejsou na plose zaznamendny relativné zdravé stromy
s defoliaci do 10 %; poprvé od poc¢atku monitoringu.

Absence diskolora¢nich jevi neni na monitorovaci plose v r. 2009
nijak vyjimecna (obr. 4.2.10.2).

Zastoupeni plodicich smrki v letech 2006 - 2008 klesalo. V roce
2006 plodilo 26 % stromt, v r. 2007 uz jen 17 % a v roce 2008 pou-
ze 8 % smrku. Ve vyse zmifovaném obdobi se objevuje v koru-
nach smrka bézné mnozstvi plodi. V r. 2009 plodi 15 % smrka,
z toho 1,5 % hojné.

U 24 % kmenti a kmenovych bazi bylo zaznamendno zjevné
poskozeni (odérky, trhliny) prevazné star$iho data, vzacné napa-
deni hnilobou (3 %). Odumirani vétvicek do 2 cm predevsim
v celych ¢astech korun postihuje 9 % smrki (v priiméru rozsah 3,
tj. 21 — 40 % vétvicek v koruné).

Crown condition assessment

In 2008 and 2009 the number of trees assessed within the spruce
stand in the Orlické Mts. (66) has been the same as in 2007.

In 2008 the average defoliation 32.9 % increased again inter-yearly,
in 1.7 %. Fig. 4.2.10.1. shows the shift from the lower to higher
defoliation classes and development of the average defoliation,
as mentioned above. In spite of the fact that in 2009 the average
defoliation decreased back to the 31.14% of 2007, no healthy trees
of defoliation under 10 % were recorded within the plot, for the first
time since the beginning of evaluation.

Absence of discoloration in 2009 is not exceptional within the plot
(Fig. 4.2.10.2).

Proportion of fruiting spruce trees is decreasing since 2006. In 2006
about 26 % of trees were fruiting, in 2007 only 17 %, and in 2008
it was 8 % only. Number of cones was normal. In 2009 15% of trees
were fruiting, 1.5 % abundantly.

At 24 % of the stems and stem bases mechanical damage was
recorded (wounds and cracks) mostly of older origin, partly affected
by the stem rot (3 %). Branch dieback (to 2 cm) was recorded at 9 %
of the spruce trees (extent 3, i.e. 21 — 40 % branches in the crown).

Obr. 4.2.10.1: Vyvoj zastoupeni tfid defoliace a hodnoty priimérné defoliace
Development of defoliation classes and average defoliation values
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Obr. 4.2.10.2: Vyvoj zastoupeni tfid diskolorace
Development of discoloration classes
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Sledovani opadu

$isek (10 %), méné pak vétvicek smrku (5 %).

Obr. 4.2.10.3: Opad v roce 2008
Litterfall in 2008

Depozice
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v podkorunovych srazkach.

Tab. 4.2.10.1: Depozice vybranych prvki (kg.ha"'.rok-")

Deposition of selected elements (kg.ha'.year?")

Na plose Luisino tdoli je zastoupen smrk, ojedinéle se vyskytuje
jetab ptaci. Hlavni ¢ast opadu predstavuje jehli¢i smrku (75 %),
nejvétsi intenzita opadu jehli¢i byla zaznamendna v zimnim
obdobi (leden - bfezen a listopad). V opadu je vyznamny i podil

Na Luisiné udoli bylo sledovani chemismu podkorunovych
srazek zahdjeno v zafi roku 2003. Méfeni depozic na volné plo-
$e zde provadi Cesky hydrometeorologicky tstav. Luisino tdo-
li patti k nejvice zatizenym plochdm. Pocinaje rokem 2004 zde
byla naméiena vzdy nejvyssi depozice dusiku i siry pod porostem
ze vSech sledovanych ploch intenzivniho monitoringu. V roce
2009 byly oproti pramérnym hodnotam pétiletého sledovaného
obdobi naméfeny hodnoty nizéi. Na mnozstvi depozice dusiku
a siry ma zde sviij podil jak vysoky srazkovy uhrn, tak také vyso-
ké pramérné ro¢ni koncentrace sirand, nitratd a amonnych ionta

Sampling and analysis of litterfall

In the plot Luisino 1idoli spruce is represented, with some scattered
mountain ash. Main part of litterfall is represented by spruce needles
(75%), the highest intensity of needle fall was recorded in winter
period (January - March and November). Also the proportion of
cones was significant (10%), less also spruce branches (5%).

M jehliceSM/spruce needles

W vétve/branches

Okura/bark

Opupeny/buds

Osamci kvéty/staminate fl.

W Sisky + semenal/cones+seeds
Ozivocisné/animal
Oostatni/other

Deposition

In Luisino tdoli chemistry of soil solution is studied since
September 2003. Deposition in open area (bulk) is measured by
the Czech Hydrometeorological Institute. Luisino tidoli is among
the most loaded plots. Starting in 2004, throughfall deposition of
sulphur and nitrogen measured is the highest of all plots of intensive
monitoring. In 2009, compared to the five-year values, the values
measured were lower. High deposition of sulphur and nitrogen is
due to high precipitation amount, and also due to high average
year concentrations of sulphates, nitrates and ammonium ions in
throughfall deposition.

PlochalPlot Rok/Year pH H* N'NH,* N-NO* $80,> F- Cl- DOC N,
2008 4,55 0,3290 16,69 18,91 29,72 0,77 20,34 112,99 37,83
Porost/ Throughfall
2009 4,72 0,2831 19,11 15,03 27,05 0,49 16,94 122,81 38,49
Tab. 4.2.10.2: Depozice ostatnich prvki (kg.ha"'.rok™)
Deposition of other elements (kg.ha'.year’)
PlochalPlot Rok/Year Al Ca Cu Fe K Mg Mn Na PPO* Zn
2008 0,455 23,232 0,038 0,365 22,300 5,318 0,631 9,740 0,264 0,485
Porost/ Throughfall
2009 0,366 17,608 0,088 0,295 30,124 4,592 0,616 6,225 0,400 0,485
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Obr. 4.2.10.4: Depozice dusiku a siry v roce 2009 ve srovnani s primérem z let 2004 — 2008
Deposition of nitrogen and sulphur in 2009 compared with average values for 2004 - 2008
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Obr. 4.2.10.5: Vyvoj pH a primérné koncentrace iontt — podkorunové srazky 2004 — 2009
Mean ion concentration and pH - throughfall 2004 — 2009
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Foto:  V horskych oblastech nelze v zimnim obdobi pouzivat , klasicky“ typ opadoméru.
The “classic” shape of litterfall collectors ist not suitable in winter season in mountain areas.
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Puadni voda

Na této plose jsou hodnoty pomérné vyrovnané a nejsou vyraz-
néjsi meziro¢éni vykyvy; hodnoty pH jsou téméf stejné ve vodé
pod humusem i v mineralni ptidé. Primérné ro¢ni koncentra-
ce NH," jsou obdobné v obou horizontech a pohybuji se kolem
0,3 mg.l". Primérné ro¢ni koncentrace nitrati (NO,) v pidni
vodé pod humusovym horizontem se ve srovnani s rokem 2008
snizily, mirné sniZeni je patrné i ve vodé v mineralni padé. Pra-
mérné rocni koncentrace siranti (SO,”) jsou v obou hloubkich
také témer stejné, pohybuji se mezi 9,1 a 9,3 mg.I"'. Pomér Ca/Al
v pidni vodé pod humusovym horizontem se v poslednich letech
zvysil nad hodnotu 1, v roce 2009 dokonce piekrocil hodnotu 2.
V ptdni vodé v mineralni pudé je pomér Ca/Al neptiznivy, pohy-
buje se pod hodnotou 1 nebo tésné nad ni.

Soil solution

In this plot the values are comparatively balanced, with no significant
inter-year changes; pH values are similar under humus horizon and
in mineral soil. Average year concentrations of NH," are similar in
the two horizons, around 0.3 mg.l'. Average year concentrations
of nitrates (NO,) in soil solution under humus horizon have
decreased, compared to 2008. Slight decrease can be observed also
in mineral soil. Average year concentrations of sulphates (SO,*) are
also similar in the two depths, ranging between 9.1 and 9.3 mg.l'".
Ca/Al ratio in soil solution under humus horizon have increased
in recent years to 1, in 2009 it was even above 2. In soil solution
under the humus horizon the Ca/Al ratio is unsatisfactory, ranging
around 1.

Obr. 4.2.10.6: Pramérné ro¢ni hodnoty pH a hodnoty Ca/Al v pidni vodé
Average year values of pH and of Ca/Al in soil soilution
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Tab. 4.2.10.3: Primérné ro¢ni koncentrace sledovanych parametrt (mg.l")
Average year concentrations of the parameters studied
Lyzimetr  Rok/Year pH H* NH,* NO, SO~ F- Cl- DOC Ntot
LH 2006 3,98 0,11 0,42 4,93 6,97 0,05 1,52 29,26 2,36
LH 2007 3,67 0,21 0,12 5,38 13,88 0,05 2,44 36,93 2,17
LH 2008 3,82 0,15 0,38 7,21 9,22 0,08 2,32 37,55 3,31
LH 2009 3,66 0,22 0,32 4,20 9,14 0,04 1,37 46,63 2,00
L30 2006 3,95 0,11 0,42 4,74 7,62 0,06 2,56 30,91 2,24
L30 2007 3,86 0,14 0,32 7,68 9,67 0,05 1,75 28,26 2,33
L30 2008 3,86 0,14 0,12 7,57 9,22 0,07 1,81 32,62 2,61
L30 2009 3,79 0,16 0,31 6,82 9,27 0,07 1,36 29,45 2,23
Lyzimetr  Rok/Year Al Ca Cu Fe K Mg Mn Na Zn
LH 2006 0,764 1,497 0,004 0,334 0,525 1,095 0,036 0,570 0,039
LH 2007 1,027 1,829 0,006 0,532 0,371 1,442 0,045 0,856 0,043
LH 2008 0,679 1,951 0,004 0,373 0,685 1,032 0,033 1,116 0,040
LH 2009 0,906 0,946 0,006 0,489 0,571 0,660 0,032 0,577 0,024
L30 2006 0,824 2,398 0,003 0,700 0,704 1,097 0,041 0,855 0,038
L30 2007 0,876 1,584 0,003 0,637 0,711 1,287 0,050 0,832 0,045
L30 2008 0,759 1,719 0,000 0,551 0,698 1,234 0,037 1,061 0,025
L30 2009 0,934 1,098 0,002 0,638 0,635 1,135 0,036 0,724 0,017
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Meteorologicka méfeni

Meéfeni na plose Luisino tdoli bylo zahajeno v fijnu 2002. Roky
2008 a 2009 pattily k teplej$im, vegetaéni obdobi 2009 bylo po
roce 2003 druhé nejteplejsi za dosavadni obdobi méteni. Teplo-
ty v letnich mésicich roku 2009 pfitom nebyly vyrazné vysoké,
celé vegetaéni obdobi vak bylo dlouhé. Stejné jako na ostatnich
stanicich byly velmi teplé mésice zejména duben a zafi 2009.
Nejchladnéjsim mésicem byl leden 2009 s pramérnou mési¢ni
20. 12. 2009. V letech 2008 i 2009 bylo naméfeno pomérné dlou-
hé vegeta¢ni obdobi.

Meteorological measuring

Measuring in the plot Luisino tidoli was initiated in October 2002.
The years 2008 and 2009 were comparatively warm; vegetation
period of 2009 was the second warmest in the period of measuring
- after 2003. Temperatures in the summer months were not too
high in 2009, however, the vegetation period was lasting quite long.
Same as in other stations, April and September were very warm in
2009. January was the coldest month, of the average temperature
of -6.3 °C. The lowest temperature measured was -21.3 °C, in
December 20, 2009. Both in 2008 and 2009 comparatively long
vegetation period was recorded.

Tab. 4.2.10.4: Primérné charakteristiky teploty vzduchu [°C] a Ghrny sraZzek [mm] (volna plocha) v letech 2008 a 2009
Air temperature characteristics [°C] and precipitation amount [mm] in 2008 and 2009 (open plot)

2008
| Il n v Vv Vi Vi Vil IX X Xl Xl prdm IV-IX
T -2,6 -1,3 -1,7 3,1 9,4 13,0 13,7 13,2 7,9 53 1,0 -2,9 4,8 10,1
Tmax -0,8 2,2 1,8 6,9 13,7 17,8 18,3 17,8 11,2 8,8 2,9 -0,9 8,3 14,3
Tmin -4,2 -3,3 -4,2 0,6 5,6 8,9 10,0 9,1 5,0 23 -0,9 -4,7 2,0 6,5
T+ 4,4 9,9 10,8 15,3 26,0 24,9 25,0 24,7 25,5 15,1 14,1 53
T- -11,4 146 -124 -3,8 1,5 1,8 4,6 4,4 -0,3 -2,5 95 -127 suma IV-IX
P 6,4 - - 54,8 100,8 81,4 80,8 143,6 102,6 @ 138,6 65,0 77,0 - 564,0
2009
I Il n v Vv Vi Vi Vil IX X Xl Xi prim IV-IX
T -6,3 -4,8 -1,5 8,2 8,6 10,4 14,0 14,5 11,0 2,5 2,1 -5,5 4,4 11,1
Tmax -3,3 -2,2 1,1 12,9 13,1 14,2 18,8 19,2 15,2 51 43 -3,6 7,9 15,6
Tmin -9,0 -7, -3,7 3,9 43 7,0 9,6 10,2 7,6 0,2 0,4 -7,7 1,3 71
T+ 1,7 5,0 7,4 17,9 20,8 22,5 27,0 26,4 20,2 15,8 14,1 6,4
T- -16,7 -131  -114 0,4 -0,2 0,0 5,6 3,6 3,4 -6,9 -50 -21,3 suma IV-IX
P 0,2 41,8 11,4 1134 1848 180,2 173,6 82,8 51,4 132,0 732 148 10596 786,2
T primérna mésicni teplota/monthly mean temperature
Tmax  mésicni primér maximalnich dennich teplot/monthly mean of daily maximum temperatures
Tmin mésicni prumér minimalnich dennich teplot/monthly mean of daily minimum temperatures
T+ nejvys$si nameérena teplota/highest measured temperature
T- nejnizsi namérena teplota/lowest measured temperature
P meésicni uhrn srazek/monthly precipitation
Obr. 4.2.10.7: Vyvoj pramérnych (T), maximalnich (Tmax) a minimalnich (Tmin) teplot vzduchu v letech 2008 a 2009
Development of mean (T), maximal (Tmax) and minimal (Tmin) temperatures in 2008 and 2009
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Tab. 4.2.10.5: Klimatické hodnoty
Climatic values

2003 2004 2005 2006 2007 2008 2009
Pramérna roéni teplota [°C)/ 4.4 3,9 4.0 4.8 5,0 4.8 4.4
Mean yearly temperature
Pramérna teplota veg. obd. [°C]/ 1,3 9,6 10,9 10,9 10,7 10,1 1.1
Mean temperature of vegetation season
Pocet ledovych dnud/ 102 95 110 84 74 70 92
Number of ice days
Pocet mrazovych dnd/ 166 153 157 147 178 153 149
Number of frost days
Pocet letnich dnud/ 6 2 4 10 5 4 4
Number of summer days
Pocet tropickych dnt/ 0 0 0 0 0 0 0
Number of tropical days
Délka bezmrazového obdobi [dny]/ 143 (17.5.  139(24.5. 149 (20. 5. 131(7.6. 123(19.5. 145(21.4. 135(30.5.
Length of period without frost [days] -6.10.) -9.10.) -15.10.) -15.10.) -18.9)) -13.9) -11.10.)
Délka vegetaéniho obd. (T>5°C) [dny]/ 108 (17. 5. 119 (26. 5. 100 (9. 6. 130 (7.6. 108 (19. 5. 113 (23. 5. 110 (13. 6.
Length of vegetation period (T>5°C) [days] -1.9) -21.9) -16.9.) -14.10.) -3.9) -12.9) -30.9)
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Hodnoceni viditelného poskozeni ozonem

V roce 2008 byl vliv ozonu na vegetaci pomérné ztetelny. Sym-
ptomy poskozeni byly pozorovany u 16 druht, nékteré ptipady
v8ak byly nejasné a vyzaduji ovéfeni. Jednoznacné nejvyraznéjsi
poskozeni ozonem bylo zaznamendno na borovici kle¢i (Pinus
mugo). Stupné 2 bylo dosazeno jesté u maliniku (Rubus idaeus),
jesttabniku (Hieracium lachenalii) a krti¢éniku (Scrophularia
nodosa). Slabsi ptiznaky byly zjistény na druzich Alchemilla sp.,
Artemisia vulgaris, Centaurea jacea, Crepis biennis, Hypericum
maculatum, Fragaria vesca, Geranium sylvaticum, Pluntago major,
Pimpinella major, Potentilla erecta, Senecio hercynicus a Telekia
speciosa.

Symptomy poskozeni byly zaznamendny na ¢tyfech subplochéch
MINI-LESS z jedenacti hodnocenych na 40 m dlouhém porost-
nim okraji, tj. na 36 %.

V roce 2009 byl vliv ozonu na vegetaci pomérné slaby s vyjimkou
borovice kleée (Pinus mugo), kde bylo dosazeno stupné 2. Rov-
néz poskozeni maliniku (Rubus idaeus) 1ze hodnotit stupném 2,
castecné to vsak jde na vrub prirozeného cervenani. Symptomy
poskozeni byly pozorovany celkem u 15 druhd, nékteré ptipady
véak byly nejasné a vyzaduji ovéfeni. Jednoznacéné poskozeni ozo-
nem bylo zji$téno jesté na vrbé $edé (Salix cinerea) a na pchaci
(Cirsium palustre). Nové se objevily symptomy poskozeni na osi-
ce (Populus tremula). Slabsi ptiznaky byly pozorovany na druzich
Alchemilla vulgaris, Hieracium lachenalii, Hypericum maculatum,
Fragaria vesca, Geranium sylvaticum, Potentilla aurea, P. erecta,
Scrophularia nodosa, Senecio hercynicus, Vaccinium myrtillus
a Telekia speciosa. Symptomy poskozeni byly zaznamenany na
tfech subplochach MINI-LESS z jedendcti hodnocenych na 40 m
dlouhém porostnim okraji, tj. na 27 %.

Assessment of visible ozone injury

The impact of ozone on vegetation was quite significant. The
symptoms were observed at 16 species, some cases were unclear and
they need further verification. Unambiguously, the most significant
ozone injury was recorded at Pinus mugo. Level 2 was described
also at Rubus idaeus, Hieracium lachenalii and Scrophularia
nodosa. Less significant symptoms were observed at Alchemilla sp.,
Artemisia vulgaris, Centaurea jacea, Crepis biennis, Hypericum
maculatum, Fragaria vesca, Geranium sylvaticum, Plantago major,
Pimpinella major, Potentilla erecta, Senecio hercynicus and Telekia
speciosa.

Symptoms of ozone injury were recorded at four MINI-LESS sub-
plots of the eleven assessed within the stand edge 40 m long, i.e at
36 %.

In 2009 ozone impact on vegetation was comparatively slight, with
the exclusion of Pinus mugo, where level 2 was reached. Also ozone
injury at Rubus idaeus can be classified as level 2, although partly
it is natural reddening. Symptoms of damage have been observed
at 15 species, some cases were unclear and they would need further
verification. Unambiguous ozone injury has been observed at Salix
cinerea and Cirsium palustre, newly also at Populus tremula. Less
significant symptoms were observed also at Alchemilla vulgaris,
Hieracium lachenalii, Hypericum maculatum, Fragaria vesca,
Geranium sylvaticum, Potentilla aurea, P. erecta, Scrophularia
nodosa, Senecio hercynicus, Vaccinium myrtillus and Telekia
speciosa. Symptoms of ozone injury were observed at three of the
eleven sub-plots MINI-LESS, within the stand edge 40 m long, i.e.
at 27 %.
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Tab. 4.2.10.6: Symptomatické druhy v roce 2008
Symptomatic species in 2008

Tab. 4.2.10.7: Symptomatické druhy v roce 2009
Symptomatic species in 2009

Stupen poskozeni

Symptomatické druhy: 11. 9. 2008

Stupen poskozeni

Symptomatické druhy: 11. 9. 2009

Acer pseudoplatanus
Alchemilla vulgaris
Alnus incana

Arnica montana
Artemisia vulgaris
Betula pendula
Centaurea jacea
Cirsium palustre
Crepis biennis
Epilobium angustifolium
Fragaria vesca
Geranium sylvaticum
Hieracium lachenalii
Hypericum maculatum
Picea abies
Pimpinella major
Pinus mugo
Plantago major
Populus tremula
Potentilla erecta
Potentilla reptans
Ribes nigrum

Rubus idaeus
Rumex acetosa

Salix aurita

Salix pentandra
Sambucus racemosa
Scrophularia nodosa
Senecio hercynicus
Vaccinium myrtillus
Sorbus aucuparia
Telekia speciosa
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Tussilago farfara

Vyhodnoceni méreni koncentraci pfizemniho
ozonu pasivnimi dozimetry v roce 2009

V Orlickych horach bylo méfeni presunuto ze Solné stezky
k hajovné v Luisiné ddoli. Tady v roce 2009 probihalo méfeni
koncentraci ptizemniho ozonu v obdobi od 10. 3. do 28. 10.

Ponékud prekvapivé zde byly maximélni koncentrace naméfeny
hned v prvni periodé méfeni, coz je pomérné nezvyklé, zvlasté
kdyz ve druhé periodé doslo k propadu namétenych hodnot o cca
100 pg.m. Podobné kolisani namétenych hodnot (i kdyz bez tak
vyraznych rozdilti) pokracovalo celé jaro, az do konce kvétna.

Acer pseudoplatanus
Alchemilla vulgaris
Alnus incana

Arnica montana
Artemisia vulgaris
Betula pendula
Centaurea jacea
Cirsium palustre
Crepis biennis
Epilobium angustifolium
Fragaria vesca
Geranium sylvaticum
Hieracium lachenalii
Hypericum maculatum
Picea abies
Pimpinella major
Pinus mugo
Plantago major
Populus tremula
Potentilla erecta
Potentilla reptans
Ribes nigrum

Rubus idaeus
Rumex acetosa

Salix aurita

Salix cinerea

Salix pentandra
Sambucus racemosa
Scrophularia nodosa
Senecio hercynicus
Vaccinium myrtillus
Sorbus aucuparia
Telekia speciosa
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Measuring of ozone concentrations by passive
dosimeters

In the Orlické Mts. measuring was re-located from locality Solnd
stezka close to ranger’s house in Luisino tidoli. In 2009 measuring of
ground ozone concentrations was done from March 10 to October
28.

Surprisingly, the maximum concentrations were measured already
in the first measuring period, in the second period the values felt
down in about 100 pug.m?. Similar oscillations (although with not
such high differences) were ongoing during the whole spring period,
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V cervnu a v Cervenci se koncentrace pohybovaly v rozmezi hod-
not 80 - 100 pug.m?, na zacatku srpna doslo k mirnému zvyse-
ni nad 100 pug.m>. Nasledoval rovnomérny pokles az do konce
meéfeni v Fjnu.

Nejvys$si koncentrace byly naméfeny v prvni periodé meéfre-
ve druhé a v posledni periodé méfeni (46,7, resp. 39,4 ug.m?).
Rozdily mezi sou¢asné exponovanymi dozimetry byly od 1,2 do
18,6 pg.m™.

Tab. 4.2.10.8: Méreni koncentraci ozonu pasivnimi dozimetry

by the end of May. In June and July the concentrations were ranging
from 80 to100 pug.m?, in August they slightly increased, over 100 pg.
m3. Proportional decrease followed, by the end of measuring in
October.

The highest concentrations were measured in the first period (146.9
- 157.0 ug.m), the lowest in the second and in the last period of
measuring (46.7, and 39.4 ug.m? respective). The difference among
simultaneously exposed dosimeters was 1.2 to 18.6 pg.m>.

Measuring of ozone concentrations by passive dozimeters

doz 1 doz 2 doz 3 max min rozdil/diff.
(10.3.-18.3.) 157,02 146,87 155,31 157,02 146,87 10,15
(18.3.-1.4.) 46,67 65,22 48,96 65,22 46,67 18,55
(1.4.-15.4.) 130,38 130,86 123,01 130,86 123,01 7,85
(15.4.-29.4)) 112,72 102,67 96,25 112,72 96,25 16,47
(29.4.-13.5)) 122,06 123,78 118,61 123,78 118,61 5,17
(13.5.-27.5.) 84,27 92,90 89,44 92,90 84,27 8,63
(27.5.-10.6.) 90,63 90,63 83,77 90,63 83,77 6,86
(10.6.-24.6.) 84,48 94,86 93,13 94,86 84,48 10,38
‘?—) (24.6.-8.7.) 92,98 75,76 86,09 92,98 75,76 17,22
'g (8.7.-22.7.) 75.61 80,76 75,61 80,76 75,61 5,15
o (22.7.-5.38.) 104,36 111,20 104,36 111,20 104,36 6,84
% (5.8.-19.8.) 96,95 93,49 91,76 96,95 91,76 5,19
E (19.8.-2.9.) 90,27 86,86 86,86 90,27 86,86 3,41
I (2.9.-16.9.) 83,10 77,91 69,25 83,10 69,25 13,85
E (16.9.-1.10.) 66,04 57,98 61,21 66,04 57,98 8,06
g (1.10.-14.10.) 57,64 55,78 55,78 57,64 55,78 1,86
(14.10. - 28.10.) 41,06 39,35 49,61 49,61 39,35 10,26
157,02 39,35
Obr. 4.2.10.8: Vyvoj koncentraci ozonu
Development of ozone concentrations
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4.2.11
Q 341 - Litovel

International code: 2341
Lesni oblast: 34. Hornomoravsky uval

Spravce: Lesy CR, s. p., LS Sternberk

Zakladni charakteristiky plochy/Plot characteristics

Rozmeér plochy v m/Plot area 50 x 50 m

Datum zaloZeni plochy/Plot established 25. 08. 2004
Expozice/Orientation rovina/plain

Pocet stromu/Number of trees 84 (platnost k 12. 2004)
Nadmorska vyska/Altitude 225m

Porost/Forest stand 794C10/13 (LHP 2000)

Rok zalozZeni hlavniho porostu/ 1903

Dominant storey established

Plvod porostu/History of forest stand uméle zalozen/artificially planted
Hlavni dfevina plochy/Main species jasan ztepily/Fraxinus excelsior
Dopliikové dreviny/Other species lipa malolista/Tilia cordata, dub letni/Quercus robur
Zmlazovani/Regeneration sporadické/rare

Typologicka a fytocenologicka charakteristika/ Typological and phytocenological characteristics

Lesni typ/Forest type 1L2
Fytocenologicka charakteristika/Phytocenological characteristics

Jilmova doubrava Querco-Ulmetum. Luzni les tvofeny dubem letnim a jasanem, v poddrovni s pfimési lipy srdcité. Jilm ustoupil
v dusledku grafiozy. V dobie vyvinutém kefovém patie se vyskytuje nékolik druhl kefd. Nejhojnéji je zastoupena svida a stfemcha.
V druhové mimofadné bohatém bylinném patfe s ménicimi se aspekty prevliada ostruzinik jezinik (Rubus caesius) a netykavka
nedltkliva (Impatiens noli-tangere). Vyskytuje se cela fada druht charakteristickych pro luzni lesy. Mechové patro je slabé vyvinuto./
Querco-Ulmetum association. Floodplain forest, with oak and ash in dominant level, and lime in subdominant level. EIm had suffered by
graphiosis. In well developed shrub layer different species are present; dogwood and bird cherry are prevailing. In herb layer, very rich in
species, and with changing aspects, Rubus caesius and Impatiens noli-tangere are the most frequent. Many species typical for floodplain
stands are present. Moss layer is sporadically developed.

Foto:  Plicnik tmavy
Pulmonaria obscura
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Fytocenologicky snimek pfizemni vegetace/Ground vegetation assessment

Datum/Date 9. 6. 2005 12. 4. 2007 6. 8. 2009

Celkova pokryvnost/Total cover 100 80 99

Pokryvnost kefového patra E2/E2 Shrub layer coverage 10 8 20

Pokryvnost bylinného patra E1/E1 Herb layer coverage 95 80 95

Pokryvnost mechového patra EQ//EQ Moss layer cover 2 0,5 1

Patro/Layer Druh/Species Pokryvnost
E2 Cornus sanquinea — svida krvava 2a 1 2a
Acer campestre — javor babyka + + +
Acer platanoides — javor mlé¢ + + +
Carpinus betulus — habr obecny +
Crataegus laevigata — hloh obecny + + +
Fraxinus angustifolia — jasan Uzkolisty + + +
Fraxinus excelsior — jasan ztepily + + +
Malus sylvestris — jablori lesni r r r
Prunus padus — stfemcha obecna 1 2a 2a
Quercus robur — dub letni
Rosa sp. —rdze
E1 Impatiens noli-tangere — netykavka nedutkliva 3

Impatiens parviflora — netykavka malokvéta + . 2a
Rubus caesius — ostruzinik jezinik 3 2a 3
Carex brizoides — ostfice tfeslicovita 2b 2b 3
Ficaria verna — orsej jarni + 3
Galium aparine — svizel pfitula 2b 2b +
Aegopodium podagraria — brslice kozi noha 2a 2a 2a
Pulmonaria obscura — plicnik tmavy 2a 2a 2a
Dactylis polygama — srha hajni 2a 1 2a
Adoxa moschatellina — pizmovka moSusova + r
Alliaria petiolata — Cesnacek |ékarsky + r
Alopecurus pratensis — psarka luéni r r
Anemone nemorosa — sasanka hajni + 2a .
Anthriscus nitida — kerblik leskly + 1
Anthriscus sylvestris — kerblik lesni 1 + +
Brachypodium sylvaticum — valecka lesni + +
Cardamine impatiens — fefi$nice nedtkliva + +
Carex rostrata — ostfice zobankata + + +
Circaea lutetiana — €arovnik parfizsky + r 1
Cirsium vulgare — pchac obecny r
Colchicum autumnale — ocun jesenni r +
Convallaria majalis — konvalinka vonna + + +
Deschampsia cespitosa — metlice trsnata r r
Elymus caninus — pyrovnik psi r r
Epilobium montanum — vrbka horska
Festuca gigantea — kostfava obrovska + + r
Filipendula ulmaria — tuzebnik jilmovy r r +
Galeopsis bifida — konopice dvouklanna + +
Galeopsis pubescens — konopice pyfita +
Galium odoratum — svizel vonny + + +
Geranium robertianum — kakost smrduty . r
Geum urbanum — kuklik méstsky 1 + +
Glechoma hederacea — popenec obecny 1 + 2a
Hypericum hirsutum — tfezalka chlupata + + +
Lamiastrum luteum — pitulnik Zluty 1 + +
Lamium maculatum — hluchavka skvrnita + 2a 2a
Lapsana communis — kapustka obecna +
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Fytocenologicky snimek pfizemni vegetace/Ground vegetation assessment
Datum/Date 9. 6. 2005 12. 4. 2007 6. 8. 2009
Patro/Layer Druh/Species Pokryvnost
E1 Lysimachia nummularia — vrbina penizkova + + r
Maianthemum bifolium — pstro¢ek dvoulisty . + +
Mercurialis perennis — bazanka vytrvala 1 2a 2a
Milium effusum — pSenicko rozkladité + + +
Moehringia trinervia — matefka trojzilna + r +
Paris quadrifolia — vrani oko Ctyrlisté + + +
Phalaris arundinacea — chrastice rakosovita + + +
Poa remota — lipnice oddalena r
Primula elatior — prvosenka vysSi + +
Primula veris — prvosenka jarni r r r
Ranunculus auricomus — pryskyrnik zlatoZluty + r
Rumex obtusifolius — Stovik tupolisty r
Stachys sylvatica — Cistec lesni + + +
Stellaria holostea — ptacinec velkokvéty + + +
Urtica dioica — kopfiva dvoudoma + 1 2a
Veronica chamaedrys — rozrazil rezekvitek + +
Viola reichenbachiana — violka lesni + + +
Acer campestre juv. — javor babyka +
Carpinus betulus juv. — habr obecny +
Fraxinus angustifolia juv. — jasan Uzkolisty + +
Fraxinus excelsior juv. — jasan ztepily +
Malus sylvestris juv. — jablof lesni + + r
Prunus padus — stfemcha obecna +
Tilia cordata — lipa srdcita r
Viburnum opulus — kalina obecna . +
Pocet druht bylinného patra bez drevin/Herb species total 47 46 42
EO Mnium sp. — méfik + + +
Eurhinchium sp. — trnénka
Dalsi zjiSténé druhy na plose 50 x 50 m/Other species within the plot 50 x 50 m
E2 Euonymus europaea, Populus alba, Prunus domestica, Sambucus nigra
E1 Arctium lappa, Ajuga reptans, Scrophularia nodosa, Symphytum officinale
Zmény prizemni vegetace za poslednich 5 let (2004 — 2009)/Changes in the last 5 years (2004 — 2009)
Zvysila se pokryvnost kefového patra. Nejvyraznéjsi zménou v bylinném patfe je témér totalni Ustup jedné z nékdejsich kodominant
netykavky nedutklivé (Impatiens noli-tangere) a jeji nahrazeni neplivodni invazni netykavkou malokvétou (Impatiens parviflora). Znatelné
se zvysilo zastoupeni popence obecného (Glechoma hederacea), hluchavky skvrnité (Lamium maculatum) a také kopfivy (Urtica dioica).
Dale byla zanamenana cela fada zmén v zastoupeni jednotlivych vzacnéjsich druht, které vyplyvaji vétSinou ze sezonnich fluktuaci./ The
coverage of shrub layer increased. In the herb layer, retreat of Impatiens noli-tangere, former dominant, is the most significant. It was
replaced with the introduced Impatiens parviflora. Representation of Glechoma hederacea increased remarkably, and also of Lamium
maculatum and Urtica dioica. Many changes were also registered in representation of the rarer species, mostly connected to seasonal
fluctuations.
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Hodnoceni stavu korun

V luznim porostu na plose Litovel se v r. 2008 hodnotilo 50 stro-
m; jasan (rozldmdni koruny nad 50 %) a dva duby (pldnovand
tézba a stojici mrtvy strom) byly z hodnoceni vylouceny. V r. 2009
se pocet hodnocenych stromt naopak rozsifil o jednu lipu, ktera
byla pretazena ze 4. do 3. tfidy socidlniho postaveni.

Pramérnd defoliace porostu v r. 2008 meziro¢né poklesla
(0 0,95 %), poprvé od pocatku $etfeni na Litovli, pfestoze tomu
vyvoj tfid defoliace na obr. 4.2.11.1 ptili§ nenasvédcuje. V r. 2009
se jeji hodnota zvysila 0 0,56 % na 37,2 %. Podivame-li se na vyvoj
pramérné defoliace dfevin zastoupenych v porostu (obr. 4.2.11.2),
zjistime, Ze za sniZzenim celkové pramérné defoliace v r. 2008 stoji
dub, respektive odstranéni nejméné vitdlnich jedinct z porostu.
Pramérnd defoliace jasanu a lipy dosahuje v letech 2008 - 2009
svého maxima. Chradnouci porost na Litovli, trpici klesajici hla-
dinou spodni vody, patii po plose Klepacka mezi nejméné vitalni
plochy II. urovné v r. 2009.

Diskolorace 4 % stromovych korun, zaznamendna v r. 2008 ve
sttednim a silném stupni, se tykd pouze dvou dubt. Jedna se
V 1. 2009 se slabé diskolorace objevily u jedné lipy a silné u dvou
dubii z predchoziho roku.

Zastoupeni stromd s epikormy patfi na Litovli, v porovnani
s ostatnimi plochami intenzivniho monitoringu, tradi¢né mezi
nejvyssi (viz obr. 4.2.11.4). V r. 2009 byl vyssi podil sekundarnich
vyhont na porost poprvé piisouzen smiSenému porostu na plose
Brezka.

V r. 2008 nasadilo plody v béZzném mnozstvi 25 % lip, v r. 2009
dokonce 92 % (z toho 84 % v hojném mnozstvi). Lipa na Lito-
vli dosahuje jednozna¢né nejvyssiho procenta plodicich korun
vin ploch IL. trovné v r. 2009. Jasan neplodi tfetim rokem, duby
od pocatku monitoringu.

Vyraznéjsi poskozeni - rozsah 3 bylo zji§téno u nékolika jasand,
postizenych odumiranim razné silnych vétvi v celé plose koruny.

Crown condition assessment

In 2008, in the flood forest Litovel, in total 50 trees were assessed,
one ash tree (crown break over 50 %) and two oaks (planned felling
and standing dead tree) were excluded. In 2009, contrarily, number
of trees was widened in one lime tree, shifted from the social position
class 4 to 3 (Craft scale).

Average defoliation of the stand in 2008 decreased, compared to
the last year, in 0.95 %, for the first time within the plot Litovel
since the start of monitoring, however, development of defoliation
classes does not confirm this fact (Fig. 4.2.11.1). In 2009 defoliation
value increased in 0.56 %, to 37.2 %. Considering development of
the average defoliation in the stand (Fig. 4.2.11.2), we can see that
lowering of the average defoliation in 2008 was caused by removing
of the oaks of worst health state out of the stand. Average defoliation
of ash and lime reached its maximum in 2008 - 2009. Declining
stand in Litovel, suffering by lowering of the ground water level
is, after the stand Klepacka, one of the less vital plots of intensive
monitoring in 2009.

Discoloration of 4 % of the tree crowns, of moderate and strong
level, was recorded in 2008 in two oaks. It was the lowest occurrence
of the symptom ever, since start of monitoring within the plot (Fig.
4.2.11.3). In 2009 slight discoloration of one lime tree, and strong
discoloration of two oak trees was recorded.

Number of trees with epicormics is traditionally high in Litovel (Fig.
4.2.11.4). In 2009, for the first time, higher proportion of trees with
epicormics was recorded in Bfezka.

In 2008 25 % of the lime trees were fruiting in normal level, in 2009
it was even 92 % (84 % of them abundantly). Lime in Litovel is
unambiguously the most fruiting tree species of all fruiting trees
within the intensive monitoring plots in 2009. Ash was not fruiting
for the third year, oak since the beginning of investigation.

More serious damage - extent 3 was recorded at several ash trees,
showing dieback of the branches of all sizes, in the whole crown.

Obr. 4.2.11.1: Vyvoj zastoupeni tfid defoliace a hodnoty primérné defoliace
Development of defoliation classes and average defoliation value
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Obr. 4.2.11.2: Vyvoj prumérné defoliace pro jednotlivé druhy dievin
Development of average defoliation of individual tree species
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Obr. 4.2.11.3: Vyvoj zastoupeni tfid diskolorace
Development of discoloration classes
100%
o/ |
80% 0>60%
60% -+
° O>25 - 60%
40%
0>10 - 25%
20%
@0 -10%
0% - 1 1 1 1 1
< 0 © N~ <] )]
o o o o o o
o o o o o o
N N N N N N
Obr. 4.2.11.4: Epikormy v roce 2009
Epicormics in 2009
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4.2.12
Q 361 - Medlovice
International code: 2361
Lesni oblast: 36. Stredomoravské Karpaty, pohofi Chriby

LCR, s. p-> LS Buchlovice

Zakladni charakteristiky plochy/Plot characteristics

Rozmeér plochy/Plot area 50 x 50 m

Datum zalozeni plochy/Plot established 28.4.1998

Expozice/Orientation SVINE

Pocet stromd/Number of trees 97 (platnost k 08. 2002)

Nadmorska vyska/Altitude 350 m

Porost/Forest stand 215 C 10 (LHP 1995)

Rok zaloZeni hlavniho porostu/

Dominant storey established 1900

Puvod porostu/History of forest stand uméle zalozen/atrtificially planted

Hlavni dfevina plochy/Main species dub zimni/Quercus petraea
buk/Fagus sylvatica

Dopliikové dfeviny/Other species modfin/Larix decidua
borovice lesni/Pinus sylvestris

Zmlazovani/Regeneration sporadické/rare

PUdni typ/FAO Soil unit kambizem pelicka, mirné oglejena, prekryta, vyluhovana, s naznaky luvizace/
Endoeutri-Stagnic Cambisols

Humusovy typ/Humus type Mullovy moder/moder

Geologické podlozi/Parent material flySové stfidani jilovclh (z¢asti vapnitych) a piskovcl, prevazné glaukonitickych/

claystone to sandstone glauconic rocks

Typologicka a fytocenologicka charakteristika/ Typological and phytocenological characteristics

Lesni typ/Forest type 2S4 svézi bukova doubrava bikova se svizelem vonnym, pfechod k 2B (bohata
fada)/fresh beech-oak forest with Luzula luzuloides and Galium odoratum

Fytocenologicka charakteristika/Phytocenological characteristics

Kvétnata dubobucina, asociace Melico-Fagetum, Carici pilosae-Fagetum s pfechodem ke karpatské ostficové habrové doubraveé.
Pokryvnost vSech vegetacnich pater je minimalni. Kefové patro chybi, bylinné patro velmi malo vyvinuto bez vyrazné dominanty. Nejvice
se uplatniuje zmlazujici se buk a bika hajni (Luzula luzuloides). V blizkém okoli jsou typické kvétnaté buciny s bohatym bylinnym patrem./
Herb rich oak-beech woodland, Melico-Fagetum, Carici pilosae-Fagetum ass. with transition to Carpathian oak-horn-beam woodland.
Coverage of all layers is minimal. Shrub layer is missing, herb layer less developed with no typical dominant. Regenerating beech and
Luzula luzuloides prevail. In near surroundings there are typical flower beech woodlands of rich herb layer.

Fytocenologicky snimek pfizemni vegetace/Ground vegetation assessment

Datum/Date 8.5.2005 | 10.6.2009
Celkova pokryvnost/Total cover 0,5 0,5
Pokryvnost kefového patra E2/E2 Shrub layer coverage 0 0
Pokryvnost bylinného patra E1/E1 Herb layer coverage 0,5 0,5
Pokryvnost mechového patra EO/EQ Moss layer cover 0,1 0,1
Patro/Layer Druh/Species Pokryvnost/Cover
E1 Carex pilosa — ostfice brvita +
Galium odoratum — svizel vonny +
Hieracium murorum — jestfabnik zedni + +
Luzula luzuloides — bika hajni 1 +
Melica uniflora — strdivka jednokvéta +
Mycelis muralis — mlécka zedni r +
Poa nemoralis — lipnice hajni r

Acer pseudoplatanus juv. — javor klen r +
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Fytocenologicky snimek pfizemni vegetace/Ground vegetation assessment

Datum/Date 8.5.2005 | 10.6.2009
Patro/Layer Druh/Species Pokryvnost/Cover
Fagus sylvatica juv. — buk lesni + 1
Prunus avium juv. — tfre$en ptaci r
Quercus petraea juv. — dub zimni r +
Pocet druht bylinného patra bez drevin/Herb species total I 7 I 3
EO Dicranum polysetum — dvouhrotec chvostnaty . +
Hypnum cupressiforme — rokyt cypfiSkovity + +
Polytrichum formosum — plonik ztenceny +

DalSi zjisténé druhy na plose 50 x 50 m/Other species within the plot 50 x 50 m

EO Pohlia nutans

E1 Carex pilosa, Fagus sylvatica juv., Juglans regia juv., Picea abies juv.

Zmény prizemni vegetace za poslednich 5 let (2004 — 2009)/Changes in the last 5 years (2004 — 2009)

Zmény na této druhové chudé ploSe s nepatrnou pokryvnosti jsou velmi malé, doslo pouze k vymizeni nékterych vzacnych druhd./
Changes in this plot poor in species, of very low coverage, are negligible, only some rare species disappeared.

Hodnoceni stavu korun

Pocet hodnocenych stromt (73) na plose Medlovice se v r. 2008
meziro¢né nezménil. V r. 2009 byl z hodnoceni vyloucen jeden
dub (mrtvy stojici strom z pfedchoziho roku).

Pramérnd defoliace se v letech 2002 — 2008 kazdoro¢né zvy$ovala
(obr. 4.2.12.1). V1. 2009 se jeji hodnota po dlouhé dobé meziro¢né
snizila 0 0,14 %, na 34,6 %. K nejvy$simu meziroénimu zhorseni
primérné defoliace v r. 2008 (narust o 3,8 %) doslo u nejvitalnéjsi
dreviny na plose - buku (obr. 4.2.12.2). V r. 2009 se tato hodnota
u buku sniZila a nejvyssi primérna defoliace byla zaznamenana
u dubu (42,3 %).

Crown condition assessment

Number of trees assessed (73) in the plot Medlovice was not changed
inter-yearly in 2008. In 2009 one oak tree was excluded (standing
dead tree of previous year).

Average defoliation was increasing every year in 2002 - 2008 (Fig.
4.2.12.1). In 2009 the value decreased, after long period, in 0.14 %,
to 34.6 %. The highest inter-year decrease of the average defoliation
in 2008 (increase in 3.8 %) was recorded at the most vital species in
the plot — beech (Fig. 4.2.12.2). In 2009 this value for beech lowered,
maximal average defoliation value was recorded for oak (42.3 %).

Obr. 4.2.12.1: Vyvoj zastoupeni tfid defoliace a hodnoty primérné defoliace
Development of defoliation classes and average defoliation values
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Obr. 4.2.12.2: Vyvoj primérné defoliace pro jednotlivé druhy dievin
Development of average defoliation of individual tree species
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Obr. 4.2.12.3: Vyvoj zastoupeni tfid diskolorace
Development of discoloration classes
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Obr. 4.2.12.4 Epikormy
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S vyjimkou r. 1999 je vyskyt diskolorace listovych organti na plo-
$e zanedbatelny (obr. 4.2.12.3). V r. 2008 se zastoupeni stromil
s barevnymi zménami (pouze slaba diskolorace borovice) mezi-
ro¢né snizilo o 3 %, v r. 2009 potom o 1,4 %.

V r. 2007 na monitorovaci plose Medlovice byla tvorba sekundar-
nich vyhont zjiSténa u 24 % stromd, v r. 2008 u 34 % a konec¢né
v 1. 2009 dokonce u 44 % (obr. 4.2.12.4).

V 1. 2008 plodilo 20 % buku (7 % v hojné). V r. 2009 neplodil buk
ani dub. Buk plodil naposledy v r. 2006, dub v r. 2003.

U necelé ¢tvrtiny dubt dochdzi k odumirdni vétvi (tloustka 2
- 10 cm) v dolnich ¢astech koruny, méné v celych korunach, roz-
sah 2. Modrin (66 %) byl v r. 2008 zasazen slabsim Zirem (2. stu-
penl) pouzdrovnicka modfinového (Coleophora laricella) v celé
plose koruny. Povrchova poskozeni bukovych kmend, pripadné
bazi s priznakem hniloby, jsou svym zastoupenim a rozsahem
zanedbatelnd.

Sledovani opadu

Sledovani opadu na plose Medlovice bylo zahdjeno v roce 2009,
Medlovice patii mezi plochy s nejvétsim zastoupenim druhu dre-
vin. V opadu prevlada listi buku (necelych 50 %), dalsi ¢tvrtinu
tvori jehli¢i modtinu, listy dubu pak vice nez 12 %, ostatni frakce
jsou zastoupeny jiz méné, maximélné do 5 %.

Depozice

Plocha Medlovice patii k plochdm se stfednim zatizenim depozi-
ci siry a mirnym zatiZenim depozici dusiku. Oproti pramérnym
hodnotdm pétiletého sledovaného obdobi byly v roce 2009 namé-
feny niz$i hodnoty depozice dusiku i siry jak v porostu, tak na
volné plose.

Tab. 4.2.12.1: Depozice vybranych prvku (kg.ha'.rok)
Deposition of selected elements (kg.ha".year?)

With the exclusion of 1999, discoloration of assimilation organs
was negligible in the plot (Fig. 4.2.12.3). In 2008 number of trees
with colour changes (only slight discoloration of pine) decreased
inter-yearly in 3 %; in 2009 it was in 1.4 %.

In 2007 secondary shoots were recorded at 24 % of trees within the
plot Medlovice, in 2008 in 34 %, and in 2009 it was at even 44 %
(Fig. 4.2.12.4).

In 2008 about 20 % of the beech trees were fruiting (7 % abundantly).
In 2009 neither beech nor oak was fruiting. Beech was fruiting in
2006 for the last time, oak in 2003.

In less than one quarter of the oak trees branch dieback was
recorded (2 - 10 cm in diameter), in the lower part of the crown,
less within the whole crowns, extent 2. Larch (66 %) was attacked
by Coleophora laricella, affecting the whole crown in extent 2 in
2008. Number of stems and stem bases with stem rot was negligible,
same as the extent of damage.

Sampling and analysis of litterfall

Litterfall analyses were initiated in 2009 in the plot Medlovice. This
plot is among those with the highest number of tree species. Beech
leaves are prevailing fraction of the litterfall (nearly 50%), another
quarter is formed by larch needles, oak leaves represent more than
12%, other fractions are less represented, in maximum to 5%.

Deposition

The plot Medlovice is one of the plots of medium load by sulphur
and slight load by nitrogen deposition. Compared to the five-year
averages, in 2009 the values of both sulphur and nitrogen deposition,
measured in the stand (throughfall) and in open area (bulk), were
lower.

9JIAO|P3N - L9E D

Plochal/Plot Rok/Year  pH H* N'NH* N'NO, $80,* F- Cr DOC N,
2008 5,51 0,0117 5,79 4,24 6,19 0,12 7,55 43,60 11,26
Porost/ Throughfall
2009 4,92 0,0575 2,58 6,14 6,63 0,18 7,05 61,89 10,40
2008 4,81 0,0031 0,25 0,32 0,58 0,02 0,51 3,45 0,67
Stok/Stemflow
2009 5,66 0,0004 0,19 0,18 0,57 0,01 0,25 2,78 0,47
2008 5,80 0,0093 3,17 2,66 4,74 0,23 6,46 67,33 11,52
Volna plocha/Bulk
2009 5,22 0,0431 3,67 3,57 4,96 0,08 6,68 22,16 9,71
Tab. 4.2.12.2: Depozice ostatnich prvkt (kg.ha".rok")
Deposition of other elements (kg.ha.year?")
PlochalPlot Rok/Year Al Ca Cu Fe K Mg Mn Na PPO > Zn

2008 0,098 7,693 0,010 0,073 14,664 1,754 1,011 2,066 0,463 0,091
2009 0,122 7,557 0,015 0,088 19,943 1,782 1,478 1,786 0,327 0,098
2008 0,009 0,405 0,001 0,007 1,363 0,072 0,049 0,121 0,005 0,004
2009 0,003 0,230 0,000 0,004 1,519 0,050 0,035 0,039 0,005 0,002
2008 0,044 6,685 0,017 0,031 4,305 1,084 0,077 2,673 0,176 0,079
2009 0,046 6,299 0,018 0,045 3,086 1,278 0,083 3,685 0,366 0,137

Porost/ Throughfall

Stok/Stemflow

Volna plocha/Bulk
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Obr. 4.2.12.5: Depozice dusiku a siry v roce 2009 ve srovnani s primérem z let 2004 — 2008
Deposition of nitrogen and sulphur in 2009 compared with average values for 2004 — 2008
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Obr. 4.2.12.6: Vyvoj pH a primérné koncentrace iontl — podkorunové srazky 1999 — 2009
Mean ion concentration and pH — throughfall 1999 — 2009
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Obr. 4.2.12.7: Vyvoj pH a primérné koncentrace iontti — volna plocha 1999 - 2009
Mean ion concentration and pH — bulk 1999 — 2009

8,00
7,00
6,00 -
5,00
4,00 -
3,00 -
2,00 -
1,00 -

0,00 T T T T T T T T T T
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

pH (unitless) or ion concentration (mg/l)

——pH —@—NH,’ —&—NO, SO,

4




Monitoring zdravotniho stavu lesa

Padni voda

Primérné hodnoty pH pidni vody v obou horizontech béhem
poslednich let se mirné snizily, vyraznéji pak v horizontu mine-
ralni pady (z 5,0 v roce 2007 na 4,6 v roce 2009). Priimérné kon-
centrace NH,* v ptidni vodé pod humusovym horizontem vel-
mi mirné stouply, naopak v ptdni vodé v mineralni ptidé doslo
v roce 2009 k poklesu. Primérné koncentrace nitrat (NO,’) po
mirném vzestupu v roce 2008 v nasledujicim roce opét poklesly
(z 3,8, resp. 3,5 mg.I" na 1,2, resp. 1,4 mg.1"'). Primérné koncen-
trace sirant (SO,*) po vyraznéjsim narfistu v roce 2008 v ptd-
ni vodé pod humusovym horizontem se snizily na turoven roku
2007, zatimco v pudni vodé v minerdlni ptidé mirné stouply
i v roce 2009. Pomér Ca/Al je na této plose v obou horizontech
ptiznivy, v ptidni vodé pod humusovym horizontem mirné stoupl
(z 5,1 v roce 2007 na 7,8 v roce 2009), v ptudni vodé v mineralni
pudé stoupd pouze mirné a pohybuje se okolo hodnoty 4.

Soil solution

Average pH values of soil solution in the two horizons have
decreased slightly in recent years, more significant was the decrease
as recorded in mineral soil (from 5.0 in 2007 to 4.6 in 2009).
Average concentrations of NH,* in soil solution under the humus
horizon have increased slightly, in contrary, in mineral soil, they
decreased in 2009. Average concentrations of nitrates (NO,), after
moderate increase in 2008, have decreased again in following year
(from 3.8 and 3.5 mg.I' to 1.2 and 1.4 mg.I" respective). In 2009
average concentrations of sulphates (SO7), in soil solution under
humus horizon decreased to the level of 2007, in soil solution of
mineral horizon they increased slightly again. In this plot, Ca/Al
ratio is satisfactory in the two horizons, in soil solution under the
humus horizon it increased moderately, from 5.1 in 2007 to 7.8
in 2009), in soil solution of mineral soil it increases only slightly,
ranging around 4.

Tab. 4.2.12.3: Priimérné ro¢ni koncentrace sledovanych parametrt (mg.l"")
Average year concentrations of the parameters studied

Lyzimetr = Rok/Year pH H* NH,* NO, SO F- CI- DoC N,

LH 2006 5,36 0,004 0,55 3,58 4,53 0,05 1,53 24,53 1,89
LH 2007 5,44 0,004 0,63 2,95 3,78 0,04 1,49 60,79 3,14
LH 2008 5,31 0,005 0,73 3,80 8,05 0,11 3,04 90,96 4,69
LH 2009 5,09 0,008 0,74 1,21 4,53 0,03 1,17 51,68 2,53
L30 2006 4,88 0,01 0,52 2,48 8,03 0,11 2,18 13,21 1,18
L30 2007 5,01 0,01 0,25 3,11 4,56 0,08 2,04 22,12 1,52
L30 2008 4,83 0,01 0,29 3,52 7,10 0,18 3,21 44,19 2,35
L30 2009 4,56 0,03 0,13 1,43 8,01 0,20 1,80 40,15 1,44
Lyzimetr = Rok/Year Al Ca Cu Fe K Mg Mn Na Zn

LH 2006 0,256 2,520 0,001 0,248 5,602 0,521 0,079 0,356 0,031
LH 2007 0,433 4,905 0,003 0,359 8,469 0,919 0,081 0,442 0,046
LH 2008 0,647 7,517 0,006 0,466 11,084 1,496 0,317 0,674 0,054
LH 2009 0,318 4,369 0,002 0,237 4,262 0,920 0,195 0,305 0,027
L30 2006 0,282 3,043 0,002 0,094 2,198 0,766 0,236 0,846 0,055
L30 2007 0,238 2,067 0,001 0,130 4,146 0,465 0,141 0,562 0,033
L30 2008 0,447 3,671 0,002 0,229 4,390 0,708 0,253 0,942 0,069
L30 2009 0,522 3,857 0,001 0,226 3,117 0,833 0,232 0,883 0,063
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Obr. 4.2.12.8: Pramérné ro¢ni hodnoty pH a hodnoty Ca/Al v ptdni vodé
Average year values of pH and of Ca/Al in soil soilution
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Meteorologicka méfeni

Meéfeni na plose Medlovice bylo zahdjeno v zari 2001. Roky 2008
a 2009 pattily k teplej$im, vegetacni obdobi 2009 bylo nejteplej-
$i za dosavadni obdobi méfeni. Velmi teplé byly zejména duben
a zari 2009. Nejchladnéjsim mésicem byl leden 2009 s priimér-
nou mési¢ni teplotou -3,4 °C, velmi nizké minimalni teploty byly
nameéfeny také v prosinci 2009. V letech 2008 i 2009 bylo namé-
feno pomérné dlouhé vegetacni obdobi. Extrémné nizké srazky
byly zaznamenany v dubnu 2009, snizené thrny byly rovnéz v tij-
nu 2008 a v zari 2009.

Meteorological measuring

Measuring in the plot Medlovice was initiated in September 2001.
The years 2008 and 2009 were among the warmer, the vegetation
period 2009 was the warmest up to date, within the period of
measuring in the plot. Mainly April and September were very
warm in 2009. January 2009 was the coldest month, of the average
monthly temperature of -3.4 °C, very low minimal temperatures was
measured also in December 2009. In 2008 and 2009 comparatively
long vegetation period was recorded. Extremely low precipitations
were recorded mainly in April 2009, lower total amounts were
measured also in October 2008 and September 2009.

Obr. 4.2.12.9: Vyvoj prumérnych (T), maximalnich (Tmax) a minimalnich (Tmin) teplot vzduchu v letech 2008 a 2009
Development of mean (T), maximal (Tmax) and minimal (Tmin) temperatures in 2008 and 2009
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Tab. 4.2.12.4: Primérné charakteristiky teploty vzduchu [°C] a Ghrny srazek [mm] (volna plocha) v letech 2008 a 2009
Air temperature characteristics [°C] and precipitation amount [mm] in 2008 and 2009 (open plot)
2008
| 1} ] v v \Y| Vil Vil IX X XI Xl pram IV-IX
T 1,4 2,5 4,0 9,5 14,7 18,8 19,2 18,7 12,8 9,8 5,8 1,6 9,9 15,6
Tmax 3,9 6,3 8,5 15,3 20,4 25,2 251 25,1 17,3 14,2 8,6 3,8 14,5 21,4
Tmin -0,8 -0,7 0,3 4,4 9,4 13,1 13,8 13,1 9,2 6,1 3,2 -0,4 5,9 10,5
T+ 12,0 16,0 16,9 22,6 28,9 31,5 31,5 29,4 29,6 18,7 18,6 10,7
T- -6,1 -11,8 -4,8 -1,5 6,4 79 7,8 7,8 4,7 0,3 -5,7 -10,2 suma IV-IX
P 28,2 15,0 67,0 37,0 65,4 444 58,2 54,6 41,6 12,8 23,8 440  492,0 301,2
2009
| 1} ] v v \Y| Vil VIl 1X X XI Xl pram IV-IX
T -3,4 -0,1 4,0 13,8 14,3 16,6 19,5 19,6 16,1 7,7 5,6 -0,7 9,4 16,7
Tmax -1,0 2,5 7,5 20,9 20,1 22,3 26,1 26,0 21,9 11,2 7,9 1,4 13,9 22,9
Tmin -5,6 -2,5 1,2 7,9 8,9 11,8 13,7 14,2 11,4 4,7 3,4 -3,0 55 11,3
T+ 5,2 11,7 17,3 243 271 29,8 31,8 32,5 27,3 24,4 121 11,0
T- -12,6 -9,9 -4,8 49 54 54 8,6 8,2 7,6 -5,4 -0,1 -15,4  suma IV-IX
P 41,2 59,4 94,4 4,6 53,6 59,6 70,0 30,6 21,6 41,2 89,0 12,2 577,4 240,0
T prumérna mésicni teplota/monthly mean temperature
Tmax mésicni primér maximalnich dennich teplot/monthly mean of daily maximum temperatures
Tmin mésiéni primér minimalnich dennich teplot/monthly mean of daily minimum temperatures >
T+ nejvy$si namérena teplota/highest measured temperature oS
T- nejnizsi namerena teplota/lowest measured temperature o)
P mésiéni uhrn srazek/monthly precipitation T‘
=
@
=
2
Tab. 4.2.12.5: Klimatické hodnoty o
Climatic values o®
2002 2003 2004 2005 2006 2007 2008 2009
Pramérna roéni teplota [°C]/ 9,1 8,2 8,0 8,4 9,0 10,0 9,9 9,4
Mean yearly temperature
Prumérna teplota veg. obd. [°C)/ 15,9 16,0 14,2 15,3 16,0 16,3 15,6 16,7
Mean temperature of vegetation season
Pocet ledovych dnu/ 38 43 43 51 45 24 14 39
Number of ice days
Pocet mrazovych dnu/ 91 126 116 125 98 71 73 83
Number of frost days
Pocet letnich dnli/ 55 68 37 49 49 70 62 56
Number of summer days
Pocet tropickych dnu/ 7 19 3 7 17 16 6 10
Number of tropical days
Délka bezmrazového obdobi [dny]/ 199 (29.3. 187 (13.4. 185(10.4. 242 (22.3. 204 (9.4. 165(3.5. 221(9.4. 206 (27.3.
Length of period without frost [days] -13.10.) -16.10.) -11.10.) -18.11.) -29.10.) -14.10) -16.11) -18.10)
Délka vegetaéniho obd. (T>5°C) [dny]/ 193(29.3. 182 (13.4. 194 (31.3. 179(22.4. 169 (1.5. 204 (24.3. 200 (9.4. 200 (27.3.
Length of vegetation period (T>5°C) -7.10.) -12.10) -10.10.) -17.10) -16.10) —13.10.) -25.10.) —12.10)

[days]
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Hodnoceni viditelného poskozeni ozonem

V roce 2008 nebylo na této lokalité zjisténo poskozeni pfizemni
vegetace ozonem, a to ani na porostnim okraji (MINI-LESS), ani
podél lesni cesty a na louce, kde probihalo hodnoceni podle star-
$i metodiky. Zato byl na listech dfevin, ket i bylin zaznamenan
hojny vyskyt houbovych patogen.

Na volné plose u meteorologické stanice byly vysazeny klony
topold v ramci biomonitoringu PO3PLAR. Ze sedmi jedinct
prezil pouze jeden, symptomy na jeho listech nalezeny nebyly.

Tato plocha patti vzhledem k nadmotské vysce (cca 350 m n. m.)
k lokalitdm se slabym vyskytem symptomu vyvolanych tcinky
ozonu. Stejné jako v roce 2008, ani v roce 2009 nebyly zazname-
nany zadné symptomy. Na listech dfevin i bylin hodnocenych jak
na porostnim okraji, tak podél ptijezdové cesty byly pozorovatel-
né hojné symptomy vyvolané houbovymi chorobami (skvrnitosti,
padli).

Tab. 4.2.12.6: Symptomatické druhy v roce 2008
Symptomatic species in 2008

Assessment of visible ozone injury

In 2008 no ozone injury to ground vegetation was recorded within
the plot, neither in MINI-LESS, nor along the forest road and in
the meadow, where assessment was done according to the older
method. In contrary, on the leaves of tree, shrub and herb species,
frequent occurrence of pathogenic fungi was recorded.

In open area, close to the meteostation, poplar clones were planted,
within biomonitoring PO3PLAR. Only one of original seven
individuals had survived, its leaves did not show symptoms of ozone
injury.

Considering the altitude, this plot (about 350 m over sea level) is
among the localities of slight ozone symptoms. Same as in 2008,
neither in 2009 any ozone injury symptoms were recorded. On
the leaves of trees and herbs, both at the stand edge and along the
road, frequent symptoms of fungi diseases were observable (dots,
mildew).

Tab. 4.2.12.7: Symptomatické druhy v roce 2009
Symptomatic species in 2009

Stupen poskozeni

Stupen poskozeni

Symptomatické druhy: 3.9.2008 Symptomatické druhy: 14. 9. 2009
Acer pseudoplatanus 0 Acer pseudoplatanus
Alnus incana - Alnus incana
Arctium lappa - Arctium lappa -
Artemisia vulgaris 0 Artemisia vulgaris 0
Atropa bella-donna - Atropa bella-donna -
Betula pendula 0 Betula pendula 0
Carpinus betulus 0 Carpinus betulus 0
Cornus sanquinea 0 Cornus sanquinea 0
Coryllus avellana 0 Coryllus avellana 0
Fagus sylvatica 0 Fagus sylvatica 0
Frangula alnus 0 Frangula alnus -
Knautia arvensis 0 Knautia arvensis -
Populus tremula 0 Populus tremula 0
Rubus fruticosus 0 Rubus fruticosus 0
Salix triandra 0 Salix triandra -
Salix viminalis 0 Salix viminalis -
Tilia cordata 0 Tilia cordata
Quercus petraea 0 Quercus petraea

Vyhodnoceni méfeni koncentraci pfizemniho ozo-
nu pasivnimi dozimetry v roce 2009

Plocha Medlovice je nejnize polozené misto s méfenim koncent-
raci ptizemniho ozonu, lezi ve vy$ce 350 m n. m. V roce 2009 zde
probihalo méteni v obdobi od 4. 3. do 29. 10.

Na této plose byla zaznamenana dvé maxima, obé s podobnymi
koncentracemi. Prvni, jarni maximum, bylo v priibéhu dubna,
v kvétnu byly na této plose koncentrace také zvysené, ale docha-
zelo k poklesu. Pokles naméfenych hodnot pokracoval az do
zacatku Cervence. V prvni poloviné ¢ervence se zacaly koncent-
race opét zvy$ovat, druhé, letni maximum, nastalo v srpnu a zvy-

Measuring of ozone concentrations by passive dosi-
meters

The plot Medlovice is in the lowest altitude (350 m above sea level),
where the ground ozone concentrations are measured. In 2009
measuring was done from March 4 to October 29.

In this plot two peaks of similar concentrations were recorded.
The first, spring, maximum, was recorded in the first half of April,
also in May the concentrations increased, but gradually lowered.
Certain decrease went on by the start of July. In the first half of July
concentrations started to grow again, second, summer maximum
was recorded in August, higher concentrations were measured also
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$ené koncentrace byly naméreny jesté v priibéhu zari. Béhem in September. In the last three measuring periods the concentrations
poslednich t¥i méficich period dochazelo k poklesu koncentraci. decreased, development of three parallel dosimeters is shown in the
Prabéh namétenych hodnot tfemi paralelné exponovanymi dozi- picture.

metry je na obrézku. The highest concentration measured (149.4 ug.m?) was recorded
Nejvyssi koncentrace (149,4 pg.m?) byla naméfena v patém in the fifth measuring period, in the first half of May, the lowest
méficim obdobi v prvni poloviné kvétna, nejnizsi koncentrace (24.4 ug.m?) in the last period, end of October. The differences
(24,4 ug.m™) v posledni periodé na konci fijna. Rozdily v koncen- among the three parallel dosimeters were ranging from 5.1 to
tracich méfenych tfemi filtry ve stejném obdobi se v Medlovicich 21.9 ug.m? in Medlovice.

pohybovaly od 5,1 do 21,9 pug.m>.

Obr. 4.2.12.10: Vyvoj koncentraci ozonu
Development of ozone concentrations in the plot Medlovice
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Tab. 4.2.12.9: Méfeni koncentraci ozonu pasivnimi dozimetry
Measuring of ozone concentrations by passive dozimeters
doz 1 doz 2 doz 3 max min rozdil/diff.
(4.3.-19.3) 76,35 65,01 72,97 76,35 65,01 11,34
(19.3.-2.4) 77,25 85,60 84,55 85,60 77,25 8,35
(2.4.-16.4) 117,95 107,13 129,84 129,84 107,13 22,71
(16.4.-29.4.) 107,71 107,58 119,33 119,33 107,58 11,75
(29.4.-15.5)) 114,48 110,01 107,03 114,48 107,03 7,45
(15.5.-27.5) 110,83 98,70 100,73 110,83 98,70 12,13
(27.5.-11.6.) 99,57 88,30 94,74 99,57 88,30 11,27
(11.6.-25.6.) 92,76 96,21 96,21 96,21 92,76 3,45
(25.6.-9.7)) 75,72 77,44 72,28 77,44 72,28 5,16
(9.7.-22.7) 86,69 94,07 81,16 94,07 81,16 12,91
(22.7.-6.8)) 111,60 113,22 118,07 118,07 111,60 6,47
(6.8.—-19.8)) 42,76 92,96 100,40 100,40 42,76 57,64
(19.8.-2.9) 90,14 117,35 108,84 117,35 90,14 27,21
(2.9.-16.9)) 88,42 72,82 93,63 93,63 72,82 20,81
(16.9.-1.10.) 91,95 84,02 91,95 91,95 84,02 7,93
(1.10.-14.10.) 72,57 59,54 53,96 72,57 53,96 18,61
(14.10.-29. 10.) 30,80 25,93 24,31 30,80 24,31 6,49

129,84 24,31
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4.2.13
Q 401 - Klepacka

International code: 2401
Lesni oblast: 40 Beskydy

Spravce: Lesy CR, s. p., LS Ostravice

Zakladni charakteristiky plochy/Plot characteristics

Rozmeér plochy v m/Plot area 50 x50 m

Datum zalozeni plochy/Plot established 13.10. 2004
Expozice/Orientation JZISw

Pocet stromd/Number of trees 111 (platnost k 04. 2005)
Nadmorska vyska/Altitude 650 m

Porost/Forest stand 444D3 (LHP 1995)

Rok zaloZeni hlavniho porostu/ 1925

Dominant storey established

Puvod porostu/History of forest stand uméle zalozenlatrtificially planted
Hlavni dfevina plochy/Main species smrk ztepily/Picea abies
Dopliikové dfeviny/Other species buk lesni/Fagus sylvatica, jedle bélokora/Abies alba
Zmlazovani/Regeneration dobré/good

Typologicka a fytocenologicka charakteristika/ Typological and phytocenological characteristics

Lesni typ/Forest type 581 — svézi jedlova bucina Stavelové/fresh fir-beech woodland
Fytocenologicka charakteristika/Phytocenological characteristics

Acidofilni horska jedlobuéina svazu Luzulo—Fagion, ktera je potencialni pfirozenou vegetaci. Uméle zaloZzena smrcina se sporadickou
pfimési jedle, zejména v bylinném patre. Buk se vyskytuje pouze v dobfe vyvinutém kefovém patfe, ve kterém prevladaji zmlazujici se
dreviny, predevsim smrk. Dominantou bylinného patra je metlicka kiivolaka (Avenella flexuosa) a brusnice borGvka (Vaccinium myrtillus).
Hojné jsou i kapradiny, zvlasté kaprad rozlozena (Dryopteris dilatata) a ostruzinik (Rubus hirtus). Z charakteristickych indika¢nich
bucinnych druhi se vyskytuje napf. vésenka nachova (Prenanthes purpurea). V mechovém patie prevliada plonik (Polytrichum
formosum)./Potential natural vegetation is acidophilous mountain fir-beech woodland of Luzulo—Fagion ass. Attificially planted spruce
stand with the fir admixture, mainly in the herb layer. Beech grows only in the well developed shrub layer, where regenerating tree
species, mainly spruce, prevail. In the herb layer Avenella flexuosa and Vaccinium myrtillus dominate. Ferns are widely represented,
mainly Dryopteris dilatata, and also Rubus hirtus. Characteristic beech woodland species are represented with Prenanthes purpurea.
In the moss layer Polytrichum formosum prevails.

Foto:  Pfiristomér
Dendrometer
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Fytocenologicky snimek pfizemni vegetace/Ground vegetation assessment

Datum/Date 13.7.2005 | 11. 6. 2009
Celkova pokryvnost/Total cover 95 99
Pokryvnost kefového patra E2/E2 Shrub layer coverage 10 20
Pokryvnost bylinného patra E1/E1 Herb layer coverage 75 90
Pokryvnost mechového patra EO/EO Moss layer cover 20 25
Patro/Layer Druh/Species Pokryvnost/Cover
E2 Picea abies — smrk ztepily 2a 2b
Fagus sylvatica — buk lesni 1 1

Sorbus aucuparia — jefab ptaci

E1 Avenella flexuosa — metlicka kfivolaka 3
Vaccinium myrtillus — brusnice bortvka 2b
Dryopteris dilatata — kaprad rozlozena 2a
Rubus hirtus — ostruzinik srstnaty 2a 2a
Athyrium filix-femina — papratka samici 1 +
Calamagrostis arundinacea — tftina rakosovita + +
Carex sp. — ostfice . r
Maianthemum bifolium — pstro¢ek dvoulisty 1 1
Oxalis acetosella — Stavel kysely + +
Prenanthes purpurea — vésenka nachova r [»)
Abies alba juv. — jedle bélokora . + g
Acer pseudoplatanus juv. — javor klen + T‘
Sorbus aucuparia juv. — jefab ptaci + + P
Sambucus racemosa — bez ¢erveny r g
Picea abies juv. — smrk ztepily + 1 g‘
Pocet druhti bylinného patra bez dievin/Herb species total I 9 I 9 g;-
EO Plagiothecium undulatum — lesklec Cefity r
Dicranum scoparium — dvouhrotec chvostnaty 1 2a
Polytrichum formosum — plonik ztenc¢eny 2b 2b
Sphagnum sp. — raSelinik r +

Dalsi zjisténé druhy na plose 50 x 50 m/Other species within the plot 50 x 50 m

E2 Abies alba, Salix sp.
E1 Agrostis capillaris, Carex ovalis, Carex pallescens, Carex remota, Deschampsia cespitosa,
Huperzia selago, Juncus effusus, Lysimachia nemorum, Phegopteris connectilis,

Prenanthes purpurea, Rubus idaeus, Acer pseudoplatanus, Betula pendula, Salix aurita

EO Marchantia polymorpha

Zmény prizemni vegetace za poslednich 5 let (2004 — 2009)/Changes in the last 5 years (2004 — 2009)

Na ploSe doslo ke zvySeni pokryvnosti vS§ech vegetacnich pater. Dochazi k vyraznému zmlazovani smrku, ktery zvysil svou pokryvnost
v bylinném a hlavné v kefovém patie. Zvysila se pokryvnost bortvky, v mechovém patie doslo ke zvy$eni pokryvnosti druhu Dicranum
scoparium./Cover in all vegetation layers had increased. Spruce regenerates strongly, which increased coverage in the herb and main-
ly shrub layer. Cover of Vaccinium myrtillus also increased; in the moss layer coverage of Dicranum scoparium is higher.
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Hodnoceni stavu korun

Od r. 2005 se priimérna ztrata asimila¢nich organi neustale zvy-
$uje (obr. 4.2.13.1). V r. 2008 byla prekro¢ena maximalni hodnota
prumérné defoliace z r. 2007 o0 1 % a dosahla 41,4 %. Prestoze
se v r. 2009 pramérnd defoliace na Klepacce snizila na 39,6 %;
je to nejvyssi primérna hodnota symptomu na plochach inten-
zivniho monitoringu v aktudlnich letech. Konkrétni predstavu
o vyvoji pramérné defoliace jednotlivych dfevin na plose nabizi
obr. 4.2.13.2.

V 1. 2008 byly zjistény diskolorace u 47,9 % stromil na monito-
rovaci ploge. Po borové plode Benesovice (77,4 %) je to nejvyssi
vyskyt symptomu na plochach II. Grovné. V r. 2009 se podil dis-
kolorovanych korun na Klepacce snizil na 6,3 %. Vyvoj barevnych
zmén listovych organi a zastoupeni v jednotlivych tfidach disko-
lorace ukazuje obr. 4.2.13.3.

Vyskyt sekundérnich vyhont jedle na Klepacce Setfeni nezazna-
menalo od r. 2006.

Plody v bézném mnozstvi nasadilo v r. 2008 13 % smrku, coz je
029 % méné nez v r. 2007. V r. 2009 plodi 51 % smrku (z toho
18 % hojné), coz je druhy nejvyssi podil plodici dfeviny na plo-
chéch intenzivniho monitoringu, hned po lipé (92 %) na Litovli.
Nejvyraznéjsim poskozenim v r. 2008 jsou jiz vys$e zminéné dis-
kolorace smrkovych jehlic. Barevné zmény prechdzejici od svétle

Crown condition assessment

Since 2005 the average loss of assimilation organs is increasing (Fig.
4.2.13.1). In 2008 the maximum value of the average defoliation in
2007 was exceeded in 1 %, it was 41.4 %. In spite of slight decrease
in 2009, to 39.6 %, it was the highest average value of the symptom
within the intensive monitoring plots in recent years. Concrete view
on the development of average defoliation in the plot Klepacka is
shown in Fig. 4.2.13.2.

In 2008 discoloration was recorded at 47.9 % of trees within the
monitoring plot. After the pine plot BeneSovice (77.4 %) it was the
highest occurrence of the symptom within the intensive monitoring
plots. In 2009 proportion of discoloured crowns decreased to 6.3 %.
Development of the colour changes within the plot is shown in Fig.
4.2.13.3.

Secondary shoots on fir in Klepacka were not recorded since 2006.

Fruiting in normal level was recorded at 13 % of the spruce trees
in 2008; it was in 29 % less than in 2007. In 2009 in total 51 % of
spruces were fruiting (18 % of them abundantly), it was the second
highest proportion of fruiting trees within the plots of intensive
monitoring, after lime in Litovel with 92 %.

Above mentioned discoloration of the spruce needles was the most
important damage recorded in 2008. Colour changes ranging from
the light green to yellow affect the older needle classes in the whole

Obr. 4.2.13.1: Vyvoj zastoupeni tfid defoliace a hodnoty primérné defoliace
Development of defoliation classes and average defoliation values
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Obr. 4.2.13.2: Vyvoj primérné defoliace pro jednotlivé druhy dievin
Development of average defoliation of individual tree species
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zelené do zluté postihuji star$i ro¢niky jehlic v celych korunach
smrku, pfevazuje rozsah 2. Odumirani vétvi a vétvicek spodnich
¢asti korun, poranéni kmene a hniloba mezi bazi a korunou jsou
na plo$e ojedinélé. V r. 2009 k vyznamnéjsimu poskozeni nedo-
chazelo.

Sledovani opadu

Na plose Klepacka bylo sledovani opadu zahdjeno v roce 2009,
v opadu prevlada jehli¢i smrku (cca 45 %), v roce 2009 byl
vyznamny i podil $idek smrku (pfes 33 %), svéd¢ici o plodnosti

této dreviny.

Depozice

Na plose Klepacka bylo métici zatizeni pro odbér srazek v poros-
tu a na volné plo$e instalovano v kvétnu roku 2005. Klepacka se
fadi mezi plochy se stfedné vysokou depozici dusiku a siry na
volné plose. Pfestoze se jednd o smrkovou plochu v horské oblasti
s ro¢nim srazkovym thrnem pres 1 000 mm, byly zde naméfeny
ve srovnani s ostatnimi horskymi plochami pomérné nizké depo-
zice dusiku i siry pod porostem.

Obr. 4.2.13.3: Celkova depozice dusiku a siry (kg.ha".rok™)

Total nitrogen and sulphur deposition (kg.ha.year")

crowns, prevailing extent 2. Branch decline in the lower part of the
crown, stem wounds and rot between the stem base and crown are
quite rare in the plot. In 2009 no significant damage was recorded.

Sampling and analysis of litterfall

In the plot Klepacka sampling of litterfall was initiated in 2009.
Spruce needles are prevailing (about 45%), in 2009 also proportion
of spruce cones was significant (over 33%), confirming spruce
fruiting.

Deposition

In the plot Klepacka measuring equipment for deposition of
throughfall and bulk water was installed in May 2005. Klepacka
is among the plots of moderately high bulk deposition of nitrogen
and sulphur. In spite of the fact that it is the spruce plot situated
in the mountain region, of total year precipitation over 1,000 mm,
throughfall deposition of sulphur and nitrogen is relatively low,
compared to other mountain plots.
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Tab. 4.2.13.1: Depozice vybranych prvku (kg.ha'.rok™)
Deposition of selected elements (kg.ha".year?)

PlochalPlot Rok/Year pH H* N'NH,* N'NO, $80,* F- Cl- DOC N,
2008 4,66 0,2092 3,57 5,44 16,09 0,36 14,60 90,96 11,17
Porost/ Throughfall
2009 4,67 0,2051 3,38 5,25 12,79 0,26 9,65 77,96 9,80
2008 4,85 0,1672 4,79 6,98 7,48 0,09 7,15 24,95 12,27
Volna plocha/Bulk
2009 4,79 0,2102 4,50 6,41 6,44 0,08 5,30 29,81 12,23
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Tab. 4.2.13.2: Depozice ostatnich prvki (kg.ha'.rok™)
Deposition of other elements (kg.ha.year")

PlochalPlot Rok/Year Al Ca Cu Fe K Mg Mn Na PPO > Zn

Porost/Throughfall 2008 0,025 1,315 0,003 0,025 2,045 0,252 0,096 0,792 0,027 0,321
2009 0,186 7,119 0,025 0,146 20,448 1,429 0,793 1,996 0,436 0,160
Volné plocha/Bulk 2008 0,373 6,249 0,035 0,214 2,744 1,078 0,201 4,986 0,296 0,460
2009 0,117 4,675 0,032 0,084 3,655 0,724 0,138 1,782 0,409 0,325

Obr. 4.2.13.4: Vyvoj pH a primérné koncentrace iontti — podkorunové srazky 2006 — 2009
Mean ion concentration and pH — throughfall 2006 — 2009
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Obr. 4.2.13.5: Vyvoj pH a prumérné koncentrace iontd — volna plocha 2006 — 2009
Mean ion concentration and pH — bulk 2006 - 2009
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Padni voda

Pramérné hodnoty pH vody protékajici humusovym horizontem
i v mineralni padé se piili§ neméni (3,8 pod humusem, resp 4,3
v mineralni ptid¢). Primérné ro¢ni koncentrace NH,* ve vodé
pod humusovym horizontem po poklesu v roce 2008 opét mirné
stouply, v mineralni ptidé se mirné snizily i v roce 2009. Obdobné
je tomu i v ptipadé pramérnych koncentraci NO," ve vodé pod
humusovym horizontem, v roce 2008 mirné klesly a v roce 2009
jsou téméf stejné; ve vodé v mineralni pudé v roce 2009 stouply.
Priimérné ro¢ni koncentrace sirant (SO,*) jsou v obou horizon-
tech pomérné vyrovnané a pohybuji se v humusovém horizontu
mezi 5 - 6 mg.l' a v minerdlni pidé mezi 9 - 11 mg.l'. Pomér
Ca/Al je v obou horizontech neptiznivy, pohybuje se vyrazné pod
hodnotou 1, vyjime¢né tésné nad ni, v roce 2009 ¢ini tento pomér
0,24 pod humusem a 0,28 v mineralni pudé.

Soil solution

Average pH of water in the humus horizon and in mineral soil did
not change too much in recent years (3.8 under the humus layer
and 4.3 in mineral soil). Average year concentrations of NH," in
soil solution under the humus horizon, after certain decrease in
2008, have slightly increased again, in mineral soil they decreased
moderately also in 2009. Similarly the average concentrations
of NO; in soil solution under humus horizon decreased slightly
in 2008, in 2009 they remain nearly the same; in soil solution of
mineral soil they increased in 2009. Average year concentrations of
sulphates (SO,7) are relatively balanced in the two years, in humus
horizon they range between 5 - 6 mg.I"' and in mineral soil between
9 - 11 mg.I''. Ca/Al ratio is unsatisfactory in the two horizons, it is
significantly under 1, exclusively over 1. In 2009 this ratio was 0.24
under humus layer and 0.28 under mineral soil.

Obr. 4.2.13.6: Pramérné roéni hodnoty pH a hodnoty Ca/Al v pudni vodé
Average year values of pH and of Ca/Al in soil solution
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Tab. 4.2.13.3: Primérné roc¢ni koncentrace sledovanych parametri (mg.l"")
Average year concentrations of the parameters
Lyzimetr  Rok/Year pH H* NH,* NO_- SO F- Cl- bocC N,
LH 2006 4,03 0,09 0,46 1,82 5,93 0,04 2,60 35,66 1,84
LH 2007 4,01 0,10 0,68 1,20 5,15 0,03 1,59 32,93 1,81
LH 2008 3,82 0,15 0,27 0,54 5,96 0,05 1,23 47,79 1,63
LH 2009 3,83 0,15 0,57 0,54 5,31 0,05 1,14 49,36 1,61
L30 2006 4,47 0,03 0,28 1,32 9,31 0,06 1,78 6,26 0,66
L30 2007 4,39 0,04 0,67 0,88 9,61 0,04 1,77 5,59 0,84
L30 2008 4,32 0,05 0,13 0,79 11,16 0,06 1,32 4,50 0,63
L30 2009 4,30 0,05 0,05 3,25 9,91 0,09 1,13 2,54 0,76
Lyzimetr Rok/Year Al Ca Cu Fe K Mg Mn Na Zn
LH 2006 0,576 1,322 0,001 0,570 1,777 0,384 0,096 0,959 0,047
LH 2007 0,471 0,860 0,003 0,454 1,240 0,238 0,092 0,405 0,046
LH 2008 0,720 0,825 0,003 0,681 0,599 0,242 0,058 0,720 0,038
LH 2009 0,623 0,301 0,003 0,537 1,426 0,116 0,033 0,335 0,022
L30 2006 0,919 0,810 0,005 0,040 0,636 0,323 0,115 0,765 0,040
L30 2007 0,671 0,883 0,005 0,019 0,693 0,360 0,109 0,728 0,044
L30 2008 0,490 1,179 0,000 0,015 0,639 0,382 0,129 0,887 0,066

L30 2009 1,068 0,624 0,000 0,005 0,299 0,293 0,079 0,808 0,041
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Meteorologické méfeni

Meéteni na plose Klepacka bylo zahajeno v ¢ervenci 2005. Mési¢ni
udaje o teplotdch a srazkich v letech 2008 a 2009 jsou uvedeny
v tabulce 1, souhrnné klimatické charakteristiky v tabulce 2. Roky
2008 i 2009 byly relativné teplé. V roce 2008 byla zaznamendna
zatim nejvy$$i primeérna ro¢ni teplota (7,9 °C), v roce 2009 bylo
zatim nejdeldi vegetacni obdobi. Srazkové uhrny obou let byly
ovSem niz$i nez v letech 2006 a 2007.

Meteorological measuring

Measuring in the plot Klepacka was initiated in 2005. Monthly data
on temperatures and precipitations in 2008 and 2009 are presented
in the Table 1, summarized climatic characteristics in the Table 2.
The years 2008 and in 2009 were comparatively warm. In 2008
the highest average year temperature since the start of monitoring
was recorded (7.9 °C), the longest vegetation period was in 2009.
However, precipitation amounts in these two years were lower than
in 2006 and 2007.

Tab. 4.2.13.4: Pramérné charakteristiky teploty vzduchu [°C] a Ghrny srazek [mm] (volna plocha) v letech 2008 a 2009
Air temperature characteristics [°C] and precipitation amount [mm] in 2008 and 2009 (open plot)

2008
1 ] n v Vv Vi Vil Vil IX X Xl X prim  IV-IX
T 0,9 0,6 17 7,0 11,9 16,0 16,2 16,0 10,9 8,5 4,7 0,5 7,9 13,0
Tmax 3,9 5,0 6,5 14,2 20,5 23,0 22,7 21,3 12,3 13,5 4.1 2,2 12,4 19,0
Tmin -2,2 -2,9 -2,6 2,5 8,7 10,3 11,2 9,4 52 4,3 -1,3 -3,0 3,3 7,9
T+ 8,8 14,0 15,9 21,8 28,2 28,5 27,1 27,7 20,0 20,3 9,5 8,8
T- 98 -16,6 7,7 -2,5 4,3 4,4 5,1 2,7 0,8 -1,4 -6,4 -14,0 rok  IV-IX
P 27,8 654 129,2 1852 1134 56,0 49,6 70,2 57,4 577,0
2009
1 ] n v \ Vi Vil Vil IX X Xl X prim  IV-IX
g T -3,5 -1,9 1,1 9,2 11,6 14,1 17,4 16,6 12,6 4,8 4,6 1,8 7,4 13,6
’8 Tmax -0,1 1,6 44 17,6 17,9 19,6 23,8 23,2 18,9 9,0 8,3 4,5 12,4 20,2
g Tmin -6,3 -5,0 -1,6 2,6 5,6 8,9 11,2 10,8 7,5 1,7 1,4 -1,2 3,0 7,8
X T+ 6,8 9,5 11,9 22,0 25,9 26,9 31,3 29,6 248 20,6 14,0 58
‘l T- -149  -16,2 -8,9 -1,5 -0,6 2,9 57 5,0 4,0 -5,7 -3,8 -3,6 rok  IV-IX
3 P 57,2 13,8 200,6 19,2 92,8 1422 1166 79,4 15,2 13,4 79,8 10,6 840,8 4654
(e
T primérna mésicni teplota/monthly mean temperature
Tmax  mésicni primér maximalnich dennich teplot/monthly mean of daily maximum temperatures
Tmin mésicni primér minimalnich dennich teplot/monthly mean of daily minimum temperatures
T+ nejvys$si namérena teplota/highest measured temperature
T- nejnizsi namérena teplota/lowest measured temperature
P mésicni uhrn srazek/monthly precipitation

Obr. 4.2.13.7: Vyvoj pramérnych (T), maximalnich (Tmax) a minimalnich (Tmin) teplot vzduchu v letech 2008 a 2009
Development of mean (T), maximal (Tmax) and minimal (Tmin) temperatures in 2008 and 2009
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Tab. 4.2.13.5: Klimatické hodnoty
Climatic values

2006 2007 2008 2009
Prdmérna rocni teplota [°C)/ 6,9 7,7 7.9 7.4
Mean yearly temperature
Primérna teplota veg. obd. [°C)/ 13,2 13,6 13,0 13,6
Mean temperature of vegetation season
Pocet ledovych dnli/ 42 17 15 28
Number of ice days
Pocet mrazovych dnl/ 122 96 1M1 104
Number of frost days
Pocet letnich dnu/ 36 53 34 25
Number of summer days
Pocet tropickych dnd/ 5 9 0 3
Number of tropical days
Délka bezmrazového obdobi [dny]/ 179 (20.4.-15.10.) 161(4.5.—11.10) 181 (26.4.-23.10.) 152 (15.5.-13.10.)
Length of period without frost [days]
Délka vegetacniho obd. (T>5°C) [dny] 184 (15.4.-15.10) 163 (3.5.—-12.10) 152(18.4.-16.9.) 194 (2.4.-12.10.)

Length of vegetation period (T>5°C) [days]

Foto:  Zafizeni pro odbér depozic pod porostem
Throughfall colletors
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4.2.14
Q 521 - Lazy

International code: 521

Lesni oblast: 3. Karlovarska vrchovina

Spravce: Lesy CR, s. p-» LZ Kladska

Zakladni charakteristiky plochy/Plot characteristics

Rozmeér plochy v m/Plot area 50 x 50 m

Datum zalozeni plochy/Plot established 12.10.1994

Expozice/Orientation SVINE

Pocet stromd/Number of trees 83 (platnost 2004)

Nadmorska vyska/Altitude 875m

Porost/Forest stand 417B12/01p (LHP 2004)

Rok zaloZeni hlavniho porostu/ 1887

Dominant storey established

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

Hlavni dfevina plochy/Main species smrk ztepily/Picea abies

Zmlazovani/Regeneration dobré/good

PUdni typ/FAO Soil unit Kryptopodzol modalni mélce umbricky/Dystric Cambisols
Humusovy typ/Humus type mocny surovy moder/moder

Geologické podlozi/Parent material hrubozrnny biotiticky granit/coarse-grained biotitic granite

Foto: PfirGstomér
Dendrometer
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Typologicka a fytocenologicka charakteristika/ Typological and phytocenological characteristics

Lesni typ/Forest type 6K1 — kysela smrkova bucina metlicova/acid spruce-beech woodland

Fytocenologicka charakteristika/Phytocenological characteristics

Potencialni pfirozenou vegetaci je horska acidofilni smrkova bucina asociace Luzulo—Fagetum montanum s pfechodem ke smrciné. Buk
byl nahrazen smrkovou monokulturou. Kefové patro nepatrné, tvofené zmlazujicim se smrkem. Vyraznou dominantou bylinného patra
je metlicka kfivolaka (Avenella flexuosa), hojné je zastoupena borlvka (Vaccinium myrtillus) a titina chloupkata (Calamagrostis villosa).
Dobrfe vyvinuto mechové patro./Potential natural vegetation — mountain acidophilous spruce-beech woodland of Luzulo-Fagetum
montanum ass., with a transition to spruce woodland. Beech has been replaced by spruce monoculture. Shrub layer less developed with
regenerating spruce. Avenella flexuosa dominates in the herb layer, Vaccinium myrtillus and Calamagrostis villosa widely represented.
Moss layer well developed.

Fytocenologicky snimek pfizemni vegetace/Ground vegetation assessment

Datum/Date 21.7.2005 | 11. 8. 2009
Celkova pokryvnost/Total cover 90 90
Pokryvnost kefového patra E2/E2 Shrub layer coverage 0,5 0,3
Pokryvnost bylinného patra E1/E1 Herb layer coverage 80 85
Pokryvnost mechového patra EO/EO Moss layer cover 15 15
Patro/Layer Druh/Species Pokryvnost/Cover
E2 Picea abies — smrk ztepily +
E1 Avenella flexuosa — metlicka kfivolaka
Calamagrostis villosa — titina chloupkata 2a 2a
Vaccinium myrtillus — brusnice bordvka 2a 2a
Galium saxatile — svizel hercynsky 1 1
Dryopteris dilatata — kaprad rozlozena 1 1
Carex pilulifera — ostfice horska + +
Epilobium angustifolium — vrbka Gzkolista + +
Epilobium montanum — vrbka horska . r
Hieracium lachenalii — jestfabnik LachenalGv . r
Oxalis acetosella — $tavel kysely . +
Rubus idaeus — malinik obecny . r
Trientalis europaea — sedmikvitek evropsky + +
Picea abies juv. — smrk ztepily 1 +
Sorbus aucuparia juv. — jefab ptaci + +
Pocet druht bylinného patra bez dievin/Herb species total I 8 I 12
EO Polytrichum formosum — plonik obecny 2a 1
Brachythecium sp. — banatka + 1
Dicranella heteromala — dvouhrotecek raznotvarny + +
Dicranum scoparium — dvouhrotec chvostnaty + 2a
Plagiothecium sp. — lesklec 1 2a
Rhytidiadelphus triquetrus — kostrbatec tfikouty . +

Dalsi zjisténé druhy na plose 50 x 50 m/Other species within the plot 50 x 50 m

E1 Carex echinata, C. leporina, Carex remota, Juncus effusus, Rumex acetosella

EO Plagiothecium undulatum

Zmény prizemni vegetace za poslednich 5 let (2004 — 2009)/Changes in the last 5 years (2004 — 2009)

Zmény oproti minulému Setfeni jsou malé, celkové pokryvnosti jednotlivych pater jsou stabilni, a to jiz od prvniho hodnoceni v roce 1995.
V bylinném patre se objevily nové druhy, jinak nedo$lo k zadnym zménam. Vétsi zmény nastaly v mechovéem patfe, v némz ustoupil rod
Polytrichum ve prospéch druhl rodu Dicranum a Plagiothecium./The changes, compared to the last assessment, are small, total cover
of individual layers is stable since the first evaluation in 1995. In the herb layer some new species were registered, other changes were
not recorded. In the moss layer changes were more significant, Polytrichum sp. was a bit oppressed in favour of Dicranum and Plagi-
othecium sp.
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Hodnoceni stavu korun

V letech 2008 - 2009 bylo na smrkové plose Lazy hodnoceno
82 stromi odpovidajiciho socidlnitho postaveni (1. - 3. tfida
dle Krafta); pocet hodnocenych stromu se v porovnani s r. 2007
nezménil.

Trend stoupajici priimérné defoliace porostu, nastoleny v r. 2003,
$etfeni potvrdilo i v r. 2008. Hodnota priumérné defoliace 37 %
(meziro¢ni narast o 2,4 %) v aktudlnim roce predstavuje dosa-
vadni maximum na Lazech od pocitku Setfeni (obr. 4.2.14.1).
V roce 2009 se priimérna defoliace snizuje na 35,4 %.

Podivame-li se na obr. 4.2.14.2., zjistime, Ze svého maxima na
plose dosahuje v roce 2008 i 25% zastoupeni smrku s barevnymi
zménami jehlic. Svétle zelené az Zluté diskolorace prevazné star-
$ich roc¢nika jehlic byly zjistény v celych korundach stromi. V roce
2009 se podil symptomu na smrkovych korunach snizil na 1,2 %
slabé diskolorovanych jedinct.

V roce 2008 nasadilo bézné mnozstvi plodi pouze 1 % smrko-
vych korun; pocet plodicich smrkii se meziro¢né snizil o 27 %.
V roce 2009 plodilo 8,5 % smrku, z toho 1,2 % hojné.

Kmeny nebo baze % smrkd na monitorovaci plose nesou znamky
povrchovych zranéni, nékdy doprovazené smolotoky a hnilobou
v rozsahu 1 - 4. K novéj$imu poskozeni na plode v letech 2008
- 2009 nedochazelo.

Crown condition assessment

In 2008 - 2009, in the spruce plot Lazy, in total 82 trees of
corresponding social position (class 1 — 3 by Kraft) were assessed;
number of the trees was not changed, compared to 2007.

The trend of increasing defoliation, started within the stand in
2003, was confirmed also in the assessment of 2008. The average
defoliation value of 37 % (inter-year increase in 2.4 %) was the
maximum in the plot Lazy since the beginning of investigation (Fig.
4.2.14.1). In 2009 the average defoliation decreased to 35.4 %.

Fig. 4.2.14.2. shows that also the discoloration value in the plot was
the highest in 2008, with 25% of spruce trees with colour changes
on the needles. Light green to yellow discolorations of mainly older
needle-year classes were found in the whole crowns. In 2009 the
proportion of the symptom decreased to 1.2 % of only slightly
discoloured individuals.

In 2008 only 1 % of the spruce trees was fruiting in normal level, it
was in 27 % less than in previous year. In 2009 in total 8.5 % spruces
were fruiting, 1.2 % of them abundantly.

On about Y% of the stems or stem bases some surface wounds were
recorded, partly connected with resin flow and rot, extent 1 - 4.
New damage was not recorded in 2008 - 2009.

Obr. 4.2.14.1: Vyvoj zastoupeni tfid defoliace a hodnoty pramérné defoliace
Development of defoliation classes and average defoliation value
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Obr. 4.2.14.2: Vyvoj zastoupeni tfid diskolorace
Development of discoloration classes
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Sledovani opadu

V opadu na plo$e Lazy prevazuje jehli¢i smrku, které tvori témeér
polovinu celkového mnozstvi. Vyznamny podil v opadu tvori
$isky (31 %), coz nasvédcuje fruktifikaci smrku na této plose, na
jinych plochach byl tento jev zaznamendn v mnohem mensi mife.
Z ostatnich slozek opadu jsou hojnéji zastoupeny jesté vétvicky
smrku (10 %), ostatni frakce maji minimalni podil.

Obr. 4.2.14.3: Opad
Litterfall

Depozice

Plocha Lazy se fadi mezi horské smrkové plochy s vysokou depo-
zici dusiku a siry. V roce 2009 se tu oproti primérnym hodno-
tam pétiletého sledovaného obdobi zvysily depozice dusiku jak
v porostu, tak na volné plose. Také u depozic siry doslo oproti zde
naméfenym pétiletym primérnym hodnotdm ke zvyseni, a to
v porostu o vice nez 4 kg.hal.rok ™.

Tab. 4.2.14.1: Depozice vybranych prvka (kg.ha"'.rok-")
Deposition of selected elements (kg.ha.year?)

Sampling and analysis of litterfall

In the litterfall at the plot Lazy spruce needles are prevailing. They
represent about a half of the total amount. Cones represent also
significant part (31%), confirming fruiting of spruce within the
plot — in other plots spruce fruiting was much lower. Also spruce
branches are represented in 10%. Other litterfall components are of
minimal proportion.

W jehliceSM/spruce needles
B vétve/branches

O karalbark

O pupeny/buds

O saméi kvéty/ staminate fl.
[l Sisky/cones

O zivo€isné/animal

O ostatni/other

Deposition

The plot Lazy is among the mountain spruce plots of high sulphur
and nitrogen deposition. In 2009, compared to the five-year average
values, both throughfall and bulk deposition of nitrogen increased.
Also deposition of sulphur was higher than the five-year average,
throughfall even more than in 4 kg.ha™.year™.

PlochalPlot Rok/Year pH H* N'NH,* N'NO $80,> F- Cl DOC N,
2008 4,55  0,2026 6,80 12,14 13,84 0,48 18,60 95,82 21,19
Porost/ Throughfall
2009 4,53 0,2514 7,48 11,72 17,32 0,48 14,63 100,21 20,54
2008 546  0,0283 10,62 5,36 5,16 0,05 6,32 20,41 17,40
Volna plocha/Bulk
2009 4,86 0,1341 9,15 7,24 7,52 0,26 6,53 18,73 19,73
Tab. 4.2.14.2: Depozice ostatnich prvkt (kg.ha".rok")
Deposition of other elements (kg.ha.year?")
PlochalPlot Rok/Year Al Ca Cu Fe K Mg Mn Na PPO > Zn
2008 0,328 15,730 0,019 0,238 15,865 3,424 1,487 9,577 0,143 0,217
Porost/ Throughfall
2009 0,293 11,191 0,029 0,192 22,784 2,973 2,160 6,276 0,450 0,167
2008 0,050 5,570 0,020 0,046 2,051 1,107 0,053 3,980 0,746 0,112
Volna plocha/Bulk
2009 0,083 3,038 0,028 0,047 3,669 0,668 0,071 4,311 0,929 0,209
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Obr. 4.2.14.4: Vyvoj pH a prumérné koncentrace iontl — podkorunové srazky 1998 — 2009
Mean ion concentration and pH — throughfall 1998 — 2009
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Obr. 4.2.14.5: Vyvoj pH a prumérné koncentrace iontti — volna plocha 1998 — 2009
Mean ion concentration and pH — bulk 1998 — 2009
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Obr. 4.2.14.6: Depozice dusiku a siry v roce 2009 ve srovnani s primérem z let 2004 — 2008
Deposition of nitrogen and sulphur in 2009 compared with average values for 2004 — 2008
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Pudni voda

Pramérné ro¢ni hodnoty pH jsou na této plose vyrovnané
a pohybuji se v ptidni vodé pod humusovym horizontem okolo
3,7, v minerélni padé okolo 4,4; hodnoty pH jsou zde ve srovnani
se béhem poslednich let mirné sniZily v obou horizontech obdob-
né jako koncentrace nitrati (NO,") v pidni vodé pod humusem.
Naopak ve vodé v mineralni ptidé se koncentrace NO,” po pokle-
su v roce 2008 v nasledujicim roce opét mirné zvysily. Pramér-
né ro¢ni koncentrace sirani (SO,”) rovnéz v roce 2008 mirné
poklesly, v nasledujicim roce do$lo k mirnému nértistu. Pomér
Ca/Al ve vodé pod humusovym horizontem v roce 2009 poklesl
pod hodnotu 1 a je zde nepfiznivy, stejné jako v minerdlni padé,
kde je trvale pod touto hodnotou.

Soil solution

Average year pH values in this plot are balanced, in soil solution
under humus horizon they are around 3.7, in mineral soil 4.4;
compared to other plots of intensive monitoring, the pH values are
the lowest. Average year concentrations of NH,* have decreased
moderately in recent years in the two horizons, similarly as
concentrations of nitrates (NO;) in soil solution under humus
horizon. In contrary in soil solution in mineral soil the NO;
concentrations, after decrease in 2008, have increased slightly in
following year. Average year concentrations of sulphates (SO )
also decreased slightly in 2008, in following year they increased
moderately. Ca/Al ratio in soil solution under humus horizon
decreased under 1 in 2009, and it is not satisfactory, same as in
mineral soil, where it is permanently under this value.

Obr. 4.2.14.7: Primérné ro¢ni hodnoty pH a hodnoty Ca/Al v ptdni vodé
Average year values of pH and of Ca/Al in soil soilution
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Tab. 4.2.14.3: Primérné roc¢ni koncentrace sledovanych parametri (mg.l"")
Average year concentrations of the parameters studied
Lyzimetr  Rok/Year pH H* NH,* NO, SO F- CI- DoC N,
LH 2006 3,76 0,17 0,45 9,05 6,10 0,06 2,09 36,59 3,63
LH 2007 3,67 0,21 0,59 6,16 5,59 0,05 1,63 49,80 1,97
LH 2008 3,75 0,18 0,37 2,86 4,48 0,06 1,49 66,06 3,10
LH 2009 3,64 0,23 0,39 2,01 6,35 0,01 1,17 59,16 2,14
L30 2006 4,42 0,04 0,23 5,23 6,68 0,10 2,44 13,64 1,80
L30 2007 4,31 0,05 0,42 4,81 5,28 0,07 2,08 5,30 0,28
L30 2008 4,50 0,03 0,36 1,24 3,60 0,09 1,04 17,11 1,12
L30 2009 4,43 0,04 0,03 2,10 4,14 0,09 0,96 15,65 1,18
Lyzimetr = Rok/Year Al Ca Cu Fe K Mg Mn Na Zn
LH 2006 0,360 1,793 0,005 0,183 0,944 0,405 0,106 0,889 0,071
LH 2007 0,515 1,610 0,008 0,308 0,788 0,292 0,113 0,601 0,069
LH 2008 0,502 1,632 0,006 0,378 1,162 0,243 0,145 0,524 0,046
LH 2009 0,504 0,911 0,010 0,345 0,460 0,154 0,082 0,404 0,033
L30 2006 1,045 2,169 0,005 0,099 1,427 0,610 0,223 1,205 0,131
L30 2007 0,762 1,439 0,005 0,095 0,956 0,385 0,140 0,815 0,133
L30 2008 0,857 1,410 0,001 0,204 0,487 0,317 0,160 0,654 0,128
L30 2009 0,950 1,074 0,001 0,154 0,465 0,271 0,142 0,617 0,086
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Meteorologicka méfeni

Meéfeni na plose Lazy bylo zahdjeno v ¢ervnu 2002. Roky 2008
a 2009 s pramérnou teplotou 6,8 a 6,6 °C patii mezi teplejsi. Pri-
mérna teplota vegeta¢niho obdobi v roce 2009 (11,9 °C ) byla
vzhledem k letnimu obdobi relativné nizkd, celkova délka vege-
ta¢niho obdobi v$ak byla nejdelsi v dosavadnim sledovani. Sraz-
kovy uhrn za rok 2008 ¢inil 736 mm, za rok 2009 pak 745 mm.
V prubéhu vegetaénich obdobi 2008 a 2009 nedoslo k vyraznéjsi-
mu snizeni zasoby vody v ptdé.

Meteorological measuring

Measuring in the plot Lazy was initiated in June 2002. The years
2008 and 2009, of the average temperature 6.8 and 6.6 °C, are
among the warmer years. Average temperature in the vegetation
period 11.9 °C in 2009 was comparatively low, considering summer
period, total length of the vegetation period was the longest within
the period investigated. Total precipitation amount was 736 mm
in 2008, and 745 mm in 2009. During the vegetation periods
of 2008 and 2009 water supply in the soil had not been lowered

significantly.

Obr. 4.2.14.8: Vyvoj pramérnych (T), maximalnich (Tmax) a minimalnich (Tmin) teplot vzduchu v letech 2008 a 2009
Development of mean (T), maximal (Tmax) and minimal (Tmin) temperatures in 2008 and 2009
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Tab. 4.2.14.4: Pramérné charakteristiky teploty vzduchu [°C] a Ghrny srazek [mm] (volna plocha) v letech 2008 a 2009
Air temperature characteristics [°C] and precipitation amount [mm] in 2008 and 2009 (open plot)
2008
| I ] v \' Vi Vil Vi IX X X1 Xl pram  IV-IX
T 0,2 1,3 0,6 5,1 11,8 15,0 15,4 15,1 9,9 6,8 2,4 -1,9 6,8 12,0
Tmax 2,1 45 3,3 8,8 16,3 19,4 19,9 19,6 13,6 10,2 4,8 -0,5 10,2 16,3
Tmin -1,8 -1,2 -2,0 1,7 7,7 10,6 11,5 11,3 6,6 4,0 0,0 -3,4 3,7 8,2
T+ 7,2 14,6 12,3 18,2 26,7 27,2 27,3 27,7 23,6 18,3 14,1 3,8
T- -8,0 -10,1 -6,8 -3,0 3,3 3,6 6,9 7,7 0,0 -1,6 -6,7 -10,5 rok IV-IX
P 44,2 24,0 88,3 1174 32,9 54,2 83,3 73,2 67,0 77,5 14,4 60,0 736,3 4279
2009
| Il ] v \' \'! Vi Vi IX X XI Xl prim  IV-IX
T -4,2 -3,3 0,6 10,1 11,2 12,2 15,4 16,8 13,0 49 4,6 -2,6 6,6 11,9
Tmax -1,5 -0,3 2,9 15,4 15,4 16,6 19,6 21,6 17,0 7,2 71 -0,2 10,1 16,1
Tmin -6,8 -5,3 -1,5 5,8 7,1 8,7 12,0 12,3 9,5 2,5 2,5 -4,9 3,5 8,3
T+ 4,2 9,9 9,9 19,9 25,3 23,1 26,3 27,3 22,2 19,0 16,4 57
T- -13,3 -11,2 -7,4 1,1 0,8 3,6 8,1 6,1 5,6 -4,9 2,3 -19,9 rok IV-IX
P 12,7 37,0 57,8 98,6 69,4 72,0 1901 31,9 31,7 0,5 63,4 80,2 7452 4937
T pramérna mésicni teplota/monthly mean temperature
Tmax  mésicni primér maximalnich dennich teplot/monthly mean of daily maximum temperatures
Tmin mési¢ni prumér minimalnich dennich teplot/monthly mean of daily minimum temperatures
T+ nejvy$Si namérena teplota/highest measured temperature
T- nejnizsi namérena teplota/lowest measured temperature
P mésicni Uhrn srazek/monthly precipitation
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Tab. 4.2.14.5: Klimatické hodnoty
Climatic values

2003 2004 2005 2006 2007 2008 2009
Primérna ro¢ni teplota [°C)/ 6,1 54 6,1 6,9 7,2 6,8 6,6
Mean yearly temperature
Primérna teplota veg. obd. [°C)/ 12,9 10,8 12,2 12,8 12,7 12,0 11,9
Mean temperature of vegetation season
Pocet ledovych dnl/ 65 69 80 62 34 42 56
Number of ice days
Pocget mrazovych dnt/ 156 139 131 120 117 1M1 123
Number of frost days
Pocet letnich dnud/ 29 5 14 24 1" 13 6
Number of summer days
Pocet tropickych dnu/ 2 0 2 1 1 0 0
Number of tropical days
Délka bezmrazového obdobi [dny]/ 144 (17.5. 133(30.5. 217 (11.4. 184 (1.5. 157 (22. 4. 150 (19.4. 195 (1.4.
Length of period without frost [days] —-7.10.) -9.10)) —-13.11)) -31.10.) —-25.9) —-15.10.) -12.10.)
Délka vegetacniho obd. (T>5°C) [dny]/ 142 (16.5. 124 (25.5. 132 (7.6. 152 (2. 6. 124 (18.5. 140(26.4. 159 (6. 5.
Length of vegetation period (T>5°C) -4.10.) -25.9) -11.10.) -31.10.) -18.9,) —-13.10.) -11.10.)

[days]

Hodnoceni viditelného poskozeni ozonem

V roce 2008 se poskozeni ozonem projevilo celkem u dvanacti
druht, vétSinou ve slabé intenzité. Vétsi poskozeni (stupen 2)
bylo zji§téno pouze u vrby jivy (Salix capraea) a tiezalky (Hype-
ricum maculatum). Jednozna¢né symptomatickym druhem je
kazdoro¢né pamelnik (Symphoricarpos albus). Dale bylo slabé
poskozeni pozorovano na druzich Aegopodium podagraria, Cre-
pis paludosa, Heracleum sphondylium, Hieracium laevigatum,
Knautia arvensis, Pimpinella major, Rubus idaeus a Rumex obtu-
sifolius.

Podle nové metody byly na subplochach MINI-LESS na porost-
nim okraji dlouhém 50 m pozorovéany slabé symptomy poskozeni
na 16,7 % subploch. Vysadba topolu pro pokus POPLAR byla
zcela netspésna.

V roce 2009 bylo poskozeni ozonem nepatrné. Projevilo se cel-
kem pouze u ¢tyf druhd, a to ve slabé intenzité. Vétsi poskozeni
(stupen 2) bylo zjisténo pouze u vrby jivy (Salix capraea) a tie-
zalky (Hypericum maculatum). Jednozna¢né symptomatickym
druhem je na této lokalité kazdoro¢né pamelnik (Symphoricarpos
albus). Dale bylo slabé poskozeni pozorovano na smrku a na dru-
zich Hypericum maculatum a Knautia arvensis.

Podle nové metody nebyly na subplochach MINI-LESS na porost-
nim okraji dlouhém 50 m pozorovany symptomy poskozeni ani
na jedné subploge.

Assessment of visible ozone injury

In 2008 ozone injury was observed at twelve species, mostly in low
intensity. More significant injury (level 2) was observed only at Salix
capraea and Hypericum maculatum. Every year Symphoricarpos
albus is one of symptomatic species. Moderately injured were also
Aegopodium podagraria, Crepis paludosa, Heracleum sphondylium,
Hieracium laevigatum, Knautia arvensis, Pimpinella major, Rubus
idaeus and Rumex obtusifolius.

According to the new method, slight symptoms were observed
within MINI-LESS, at the stand edge 50 m long, at 16.7 % of the
subplots. Planting of poplar species within biomonitoring POPLAR
failed completely.

In 2009 ozone injury was negligible. Slight symptoms were observed
at four species. More intensive symptoms (level 2) were observed
only at Salix capraea and Hypericum maculatum. Symphoricarpos
albus is unambiguously one of the symptomatic species in the plot.
Moderate injury has been observed also at spruce and at Hypericum
maculatum and Knautia arvensis.

According to the new method, at the stand edge 50 m long, no
symptoms were observed within the subplots.




Monitoring zdravotniho stavu lesa

Tab. 4.2.14.6: Symptomatické druhy v roce 2008
Symptomatic species in 2008

Tab. 4.2.14.7: Symptomatické druhy v roce 2009
Symptomatic species in 2009

Stupen poskozeni

Symptomatické druhy: 6.9.2008

Stupen poskozeni

Symptomatické druhy: 4.9.2009

Aegopodium podagraria 1
Anthriscus sylvestris
Artemisia vulgaris
Cirsium heterophyllum
Crepis paludosa
Campanula patula
Heracleum sphondylium
Hieracium laevigatum
Hypericum maculatum
Knautia arvensis
Picea abies
Pimpinella major
Populus tremula
Prunus avium

Rosa sp.

Rubus fruticosus
Rubus idaeus

Rumex obtusifolius
Salix aurita

Salix capraea

Salix cinerea
Sambucus nigra
Sambucus racemosa
Symphoricarpos albus
Sanquisorba officinalis
Sorbus aucuparia

Tanacetum vulgare

QO O =N O 2 O O O N O = A O O O O N © A N 2 A O~ o o o

Urtica dioica

Aegopodium podagraria 0
Anthriscus sylvestris
Artemisia vulgaris
Cirsium heterophyllum
Crepis paludosa
Campanula patula
Heracleum sphondylium
Hieracium laevigatum
Hypericum maculatum
Knautia arvensis
Picea abies
Pimpinella major
Populus tremula
Prunus avium

Rosa sp.

Rubus fruticosus
Rubus idaeus

Rumex obtusifolius
Salix aurita

Salix capraea

Salix cinerea
Sambucus nigra
Sambucus racemosa
Symphoricarpos albus
Sanquisorba officinalis
Sorbus aucuparia
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Vyhodnoceni méfeni koncentraci pfizemniho
ozonu pasivnimi dozimetry v roce 2009

Na Lazech probihalo méfeni koncentrace ptrizemniho ozonu
v obdobi od 3. 3. do 29. 10. 2009. Z prubéhu koncentraci béhem
sledovaného obdobi jsou patrnd dvé maxima. Jarni v pribéhu
kvétna az do zacatku cervna a letni ve druhé poloviné srpna.

sy

Nejnizsi koncentrace byly naméfeny v prvni a v poslednich dvou
expozi¢nich periodach, nejvyssi koncentrace byly naméteny ve
druhé poloviné kvétna a ve druhé poloviné srpna. Nejvyssi zjis-
ténd hodnota byla 148,5 ug.m™ ve druhé poloviné kvétna, nej-
niz$i hodnota byla 50,6 ug.m= v prvni poloviné fijna. Jednd se
o maximalni, resp. minimalni hodnotu naméfenou jednim ze t
soucasné exponovanych dozimetrti v daném terminu.

Rozdily mezi tfemi souc¢asné exponovanymi dozimetry se pohy-
bovaly od 1,7 do 34,5 pg.m?>. Vétsi rozdily byly zaznamenany
v periodach s vy$§imi naméfenymi koncentracemi.

Measuring of ozone concentrations by passive
dosimeters

In the plot Lazy measuring of ground ozone concentration was
done since March 3 to October 29, 2009. In the development of
concentrations two peaks are visible. Spring maximum in May,
until start of June, and summer, in the second half of August.

The lowest concentration was measured in first and the last two
periods of exposition, the highest concentrations were measured
in the second half of May and second half of August. The highest
value of 148.5 ug.m> was measured in the second half of May, the
lowest, 50.6 ug.m? in the first half of October. It was the highest
and the lowest value respective, as measured by one of the three
simultaneously exposed dosimeters in given term.

The differences among the three simultaneous dosimeters were from
1.7 to 34.5 ug.m?. Higher differences were recorded in the periods
of higher concentrations.
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Tab. 4.2.14.8: Méreni koncentraci ozonu pasivnimi dozimetry
Measuring of ozone concentrations by passive dosimeters

doz 1 doz 2 doz 3 max min rozdil/diff.
(3.3.-18.3)) 58,39 73,39 75,91 75,91 58,39 17,52
(18.3.-1.4) 117,39 98,64 87,57 117,39 87,57 29,82
(1.4.-15.4) 100,17 108,47 102,75 108,47 100,17 8,30
(15.4.-29.4) 111,64 146,18 142,07 146,18 111,64 34,54
(29.4.-13.5)) 123,32 114,74 121,60 123,32 114,74 8,58
(13.5.-27.5)) 148,53 129,71 128,00 148,53 128,00 20,53
(27.5.-10.6.) 142,74 120,33 118,61 142,74 118,61 24,13
(10.6.-24.6.) 119,98 118,26 118,26 119,98 118,26 1,72
(24.6.-8.7)) 113,41 113,41 101,38 113,41 101,38 12,03
(8.7.-22.7) 113,75 106,86 108,58 113,75 106,86 6,89
(22.7.-5.8.) 120,29 123,72 111,69 123,72 111,69 12,03
(5.8.-19.8.) 122,55 126,00 117,37 126,00 117,37 8,63
(19.8.-2.9) 142,41 130,40 118,39 142,41 118,39 24,02
(2.9.-16.9.) 101,69 96,52 113,75 113,75 96,52 17,23
(16.9.-2.10.) 81,21 93,24 84,22 93,24 81,21 12,03
(2.10.-14.10.) 60,76 74,94 50,63 74,94 50,63 24,31
(14.10.-29.10.) 63,89 57,50 59,10 63,89 57,50 6,39
148,53 50,63
Obr. 4.2.14.9: Vyvoj koncentraci ozonu
Development of ozone concentrations
160 : : .
® dozimetr 1
° L4 ® dozimetr 2
140 | [ L4 o ® dozimetr 3 |
' [ ]
[ J
[ d
120 P s s 8 hd : °
" e ° e o °
.E [ ] '
& 100 o o .
g °
¢ [ 3
80 .
$ °
[ ]
60 o e
°
S S
o ¥ &£ £ 8 8 6 o N~ 0o @ o o o oS I
® «~ W @ ©®© N~ o ¥ © o w 22 a4 ©o T T oo
O T ST
G % T Y g o8 o6 8N e @5 5
c€ceggifézegezigece
- T = T T &




\

©
=
fe
\C
(&)
P

v

Q 541 - Sv

Monitoring zdravotniho stavu lesa

4.2.15

Q 541 - Svycarna
International code: 541

Lesni oblast: 27. Hruby Jesenik

LCR, s.p., LS Loucna n. Desnou

CHKO Jeseniky

Zakladni charakteristiky plochy/Plot characteristics

Rozmeér plochy v m/Plot area

Datum zalozeni plochy/Plot established
Expozice/Orientation

Pocet stromu/Number of trees
Nadmorska vyska/Altitude
Porost/Stand

Rok zalozeni hlavniho porostu/
Dominant storey establishment

Puvod porostu/History of forest stand
Hlavni dfevina plochy/Main tree species
VedlejSi dfevina plochy/Other species
Zmlazovani/Regeneration

Pudni typ/FAO Soil unit

Humusovy typ/Humus type

Geologické podlozi/Parent material

50 x 50 m

17.8. 1995

JIS

106 (platnost k 01.2000)
1300m

424A11/0p (LHP 2006)
1891

pfirozené zmlazeni, ¢astec¢né dosazeno/natural regeneration, partly planted
smrk ztepily/Picea abies

jefab ptaci/Sorbus aucuparia

zadné/none

podzol modalni/Haplic Podzols

typicky surovy humus/mor

fylonitizované ruly/gneiss

Foto: Meteostanicka
Meteostation
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Typologicka a fytocenologicka charakteristika/ Typological and phytocenological characteristics

Lesni typ/Forest type 8Z4 — jefabova smrcina titinova bortivkova/ash-spruce woodland with Calamagrostis
and Vaccinium myrtillus

Fytocenologicka charakteristika/Phytocenological characteristics

Pfirozena horska klimaxova smr€ina s vtrousenym jefabem ptacim svazu Piceion excelsae. V bylinném patfe s vysokou pokryvnosti
prevazuji charakteristické horské druhy klimaxovych smréin s pfevahou acidofilnich druh(i. Dominantou je metlicka kfivolaka (Avenella
flexuosa). Kefové patro chybi, mechové je pomérné dobfe vyvinuto s dominanci Polytrichum formosum./Natural mountain climax spruce
woodland with mountain ash, Piceion excelsae ass. In herb layer, of high cover, characteristic species of this ass., mostly acidophilous
prevail. Avenella flexuosa dominates. Bush layer is missing, moss layer is well developed, with Polytrichum formosum dominating.

Fytocenologicky snimek pfizemni vegetace/Ground vegetation assessment

Datum/Date 13.7.2005 | 12.9. 2009
Celkova pokryvnost/Total cover 99 99
Pokryvnost kefového patra E2/E2 Shrub layer coverage 80 95
Pokryvnost bylinného patra E1/E1 Herb layer coverage 80 85
Pokryvnost mechového patra EO/EO Moss layer cover 25 20
Patro/Layer Druh/Species Pokryvnost/Cover
E1 Avenella flexuosa — metlicka kfivolaka 3 3
Calamagrostis villosa — titina chloupkata 2a +
Luzula sylvatica — bika lesni 2b 2b
Vaccinium myrtillus — borivka ¢erna 2b 2b
Anthoxanthum alpinum — tomka alpska . r
Athyrium filix-femina — papratka samici . r
Carex echinata — ostfice jezata + +
Dryopteris dilatata — kaprad rozloZzena 1 +
Homogyne alpina — podbélice alpska + +
Maianthemum bifolium — pstro¢ek dvoulisty . +
Nardus stricta — smilka tuha + +
Polygonum bistorta — rdesno hadi kofen r +
Trientalis europaea — sedmikvitek evropsky + +
Picea abies juv. — smrk ztepily + +
Sorbus aucuparia juv.— jefab ptaci . +
Pocet druhti bylinného patra bez dievin/Herb species total I 10 I 13
EO Polytrichum formosum — plonik zten¢eny 2b 2b
Polytrichum commune — plonik obecny 1 1
Dicranum scoparium — dvouhrotec chvostnaty + +
Dicranella heteromala — dvouhrotecek rGznotvarny + +
Plagiothecium undulatum — lesklec Cefity r r
Sphagnum sp. — raselinik r +
Hepaticae — jatrovky . +

Dalsi zjiSténé druhy na plose 50 x 50 m/Other species within the plot 50 x 50 m

E1 Carex canescens, Calamagrostis arundinacea, Oxalis acetosella, Sorbus aucuparia

Zmeény prizemni vegetace za poslednich 5 let (2004 — 2009)/Changes in the last 5 years (2004 — 2009)

Oproti minulym $etfenim se zvySuje pokryvnost bylinného patra. Od prvniho hodnoceni v roce 1995 se postupné snizuje pokryvnost
byvalé hlavni dominanty titiny chloupkaté (Calamagrostis villosa), dal$i zmény jsou nevyznamné./Compared to previous years, covera-
ge of the herb layer is higher. Since the first assessment in 1995, cover of the former dominant, (Calamagrostis villosa), is lower, other
changes are negligible.
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Monitoring zdravotniho stavu lesa

Hodnoceni stavu korun

Dlouholeté $etieni defoliace smrkového porostu na Svycarné
znazornuje obr. 4.2.15.1. Hodnota pramérné defoliace se zvysila
2 37,6 % v r. 2007 na 38,6 % v r. 2008, v r. 2009 opét poklesla na
36,3 %. Zdravé stromy s defoliaci do 10 %, které $etfeni zazna-
menalo naposledy v r. 2003, dosahuji v letech 2008 - 2009 2%
zastoupeni.

Vyskyt barevnych zmén, v poslednich letech pomérné casty, se
v 1. 2008 meziro¢né snizil o 2 % na 28 %. Svétle zelenou az Zlutou
diskoloraci jsou postizeny star$i i mladsi ro¢niky jehlic v celych
korundach smrku. V 1. 2009 se podil diskolorovaného smrku snizil
na 11,4 %. Vyvoj diskolorace a jeji rozdéleni do jednotlivych trid
zachycuje obr. 4.2.15.2.

V r. 2008 plodilo 24 % strom, z toho 4 % v hojné. V r. 2009 smrk
na Svycarné neplodil.

Poskozeni porostu na plose nebylo v r. 2008 nijak vyjimecné.
V nékolika korundch dochazi k odumirani vétvicek o tloustkach
do 2 cm; vétsinou na celé plose korun v rozsahu 1 - 6. Poranéni
kmene doprovézené smolotoky bylo zaznamendno u dvou stro-
mil. V r. 2009 k novym poskozenim nedochézelo.

Crown condition assessment

Long-term assessment of defoliation in the plot Svycdrna is shown
in Fig. 4.2.15.1. Average defoliation value increased from 37.6 %
in 2007 to 38.6 % in 2008; in 2009 it decreased again, to 36.3 %.
Healthy trees of defoliation under 10 %, recorded for the last time in
2003, represented 2% in 2008 - 2009.

Colour changes, quite frequent in recent years, were in 2008 lower
in 2 %, compared to previous year - 28 %. Light green to yellow
discolouration was observed both in older and younger needle-year
classes, in the whole crowns. In 2009 proportion of discoloured trees
decreased to 11.4 %. Development of discoloration and distribution
in classes is shown in Fig. 4.2.15.2.

In 2008 about 24 % of trees were fruiting, 4 % of them abundantly.
In 2009 spruce was not fruiting in the plot Svycdrna.

Damage in the plot was not serious in 2008. In few crowns
branch dieback was recorded at small branches (less than 2 cm in
diameter); mostly in the whole crowns, extent 1 — 6. Stem wounds
with resin flow was recorded at two trees. In 2009 no new damage
was recorded.

Obr. 4.2.15.1: Vyvoj zastoupeni tfid defoliace a hodnoty primérné defoliace
Development of defoliation classes and average defoliation values
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Obr. 4.2.15.2: Vyvoj zastoupeni tfid diskolorace
Development of discoloration classes
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Tab. 4.2.15.1: Symptomatické druhy v roce 2008
Symptomatic species in 2008

Tab. 4.2.15.2: Symptomatické druhy v roce 2009
Symptomatic species in 2009

Stupen poskozeni _ i Stupen poskozeni
10. 9. 2008 Symptomatické druhy:

Symptomatické druhy: 13.9. 2009

Adenostyles alliariae
Alchemilla sp.
Arctium tomentosum
Artemisia vulgaris
Betula pendula
Caltha palustris
Campanula barbata

Chaerophyllum aromaticum
Chaerophyllum hirsutum

Cicerbita alpina
Cirsium arvense
Cirsium oleraceum
Crepis paludosa

Epilobium angustifolium

Epilobium montanum
Geranium palustre
Geranium sylvaticum
Geum urbanum

Heracleum aurantiacum
Heracleum sphondylium

Hieracium lachenalii
Hypericum maculatum
Leontodon hispidus
Luzula sylvatica
Picea abies
Petasites albus
Pinus mugo
Plantago major
Polygonum bistorta
Populus tremula
Potentilla aurea
Potentilla erecta
Potentilla reptans
Ranunculus acer
Rubus idaeus
Rumex acetosa
Rumex alpinus
Rumex obtusifolius
Salix aurita

Salix capraea
Sambucus racemosa
Senecio hercynicus
Silene dioica
Solidago virgaurea
Sorbus aucuparia
Tanacetum vulgare
Taraxacum officinale
Trifolium hybridum
Tussilago farfara
Urtica dioica
Vaccinium myrtillus
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Adenostyles alliariae
Alchemilla sp.
Arctium tomentosum
Artemisia vulgaris
Betula pendula
Caltha palustris
Campanula barbata

Chaerophyllum aromaticum
Chaerophyllum hirsutum

Cicerbita alpina
Cirsium arvense
Cirsium oleraceum
Crepis paludosa

Epilobium angustifolium

Epilobium montanum
Geranium palustre
Geranium sylvaticum
Geum urbanum
Hieracium aurantiacum

Heracleum sphondylium

Hieracium lachenalii
Hypericum maculatum
Leontodon hispidus
Luzula sylvatica
Picea abies
Petasites albus
Phyteuma spicatum
Pinus mugo
Plantago major
Polygonum bistorta
Populus tremula
Potentilla aurea
Potentilla erecta
Potentilla reptans
Ranunculus acer
Rubus idaeus
Rumex acetosa
Rumex alpinus
Rumex obtusifolius
Salix aurita

Salix capraea
Sambucus racemosa
Senecio hercynicus
Silene dioica
Solidago virgaurea
Sorbus aucuparia
Tanacetum vulgare
Taraxacum officinale
Trifolium hybridum
Tussilago farfara
Urtica dioica
Vaccinium myrtillus
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Monitoring zdravotniho stavu lesa

Hodnoceni viditelného poskozeni ozonem

V roce 2008 se ptiznaky poskozeni ozonem projevily na fadé sle-
dovanych bylin i dfevin (celkem na 24 druzich). Silné poskozeni
na stupni 2 bylo zjisténo na kleci (Pinus mugo), na bezu (Sambu-
cus racemosa) a na vrbé usaté (Salix aurita). Na dalsich dfevinidch
jako na vrbé jivé (Salix capraea) a na osice (Populus tremula) bylo
poskozeni jiz slabsi. U bylin byly pfiznaky poskozeni ozonem
pozorovany nejzietelnéji u druht Adenostyles alliariae, Caltha
palustris, Cirsium arvense, C. oleraceum, Crepis paludosa, Epilo-
bium spp. Hieracium aurantiacum, Geranium sylvaticum, Petasi-
tes albus, Potentilla erecta, Senecio hercynicus, Solidago virgaurea,
Urtica dioica, Hypericum maculatum a Vaccinium myrtillus. Vliv
ozonu se projevil rovnéz u maliniku (Rubus idaeus), rdesna (Poly-
gonum bistorta) a $toviku (Rumex acetosa), u téchto druht je vsak
doprovazen prirozenym cervenanim.

Nova metoda je tézko pouzitelnd, lesni okraj je tvofen jen smr-
kem bez zastoupeni dalsich dfevin. Z bylin se tam vyskytuje jen
Vaccinium myrtillus a Polygonum bistorta, u nichz je vizualni pro-
kazovani poskozeni ozonem slabé symptomatickych jedincti bez
dakladné mikroskopické validace sporné. U rdesna dochazi kon-
cem léta k pfirozenému cervendni a u bortvky se silné projevuje
poskozeni houbovymi chorobami, které ¢asto prekryva mozny
vliv ozonu.

V roce 2009 se priznaky poskozeni ozonem projevily opét na
fadé sledovanych bylin i dfevin (celkem na 20 druzich), i kdyz
byly symptomy slabsi nez obvykle. Silné poskozeni na stupni 2
bylo jako kazdoroc¢né zjisténo na kleci (Pinus mugo). Vyraznéjsi
poskozeni ozonem bylo zaznamendno také na vrbéach (Salix auri-
ta, Salix capraea). U bylin byly slabsi priznaky poskozeni ozonem
pozorovany u druht Alchemilla sp., Caltha palustris, Cirsium
arvense, Crepis paludosa, Heracleum sphondylium, Hieracium
aurantiacum, Geranium sylvaticum, Phyteuma spicatum, Plantago
major, Potentilla erecta, P. aurea, Senecio hercynicus, Urtica dioi-
ca, Hypericum maculatum a Vaccinium myrtillus. V1iv ozonu se
projevil rovnéz u maliniku (Rubus idaeus), rdesna (Polygonum
bistorta) a $toviku (Rumex acetosa), u téchto druht je viak dopro-
vazen pfirozenym cervendnim.

Vyhodnoceni méfeni koncentraci pfizemniho ozo-
nu pasivnimi dozimetry v roce 2009

V Jesenikdch probihd méfeni koncentraci ozonu v nadmorské
vy$ce cca 1 300 metril, jednd se o nejvyse polozené méfeni. Na
této plose jsou také kazdoro¢né nameéfeny nejvyssi koncentrace
ptizemniho ozonu. Méfeni probihalo od 4. 3. do 15. 10. 2009
s vypadkem v obdobi od 10. 6. do 8. 7. 2009.

Zatimco breznové koncentrace se pohybovaly v okoli hodnoty
50 pg.m, v dubnu a v prvni poloviné kvétna doslo k prudkému
narustu, na hodnoty nad 150, resp. 200 ug.m~. Tato situace, stejné
jako na dalsich plochach, pravdépodobné souvisi s prudkym na-
riistem teplot a vyskytu obdobi beze srazek béhem dubna 2009,
kdy se vyrazné zlepsily podminky pro tvorbu a vyskyt pfizemni-
ho ozonu. Vyrobce dozimetra uvadi rozsah méfeni koncentraci
ozonu do 200 pug.m?, zjisténé hodnoty je tedy tfeba brat s jistou
rezervou a porovnat je s méfenim standardni metodou.

Ve druhé poloviné kvétna doslo k poklesu koncentraci a v pribé-
hu druhého maxima roku 2009, zaznamenaného ve druhé polovi-
né ¢ervence a v srpnu, dosahovaly namétené hodnoty rozpéti pri-
blizné 100 — 150 pg.m™. Rozdilné od jinych lokalit zde po poklesu
koncentraci v pribéhu zati bylo zjisténo v prvni poloviné fijna
zvy$eni na hodnoty prekracujici 150 ug.m=.

Assessment of visible ozone injury

In 2008 symptoms of ozone injury were observed at many herb
and tree species (in total 24 species). Strong injury, level 2 was
recorded at Pinus mugo, Sambucus racemosa, and Salix aurita.
On other tree species, as Salix capraea and Populus tremula,
the injury was less significant. At herb species most visible ozone
injury was observed at Adenostyles alliariae, Caltha palustris,
Cirsium arvense, C. oleraceum, Crepis paludosa, Epilobium spp.
Hieracium aurantiacum, Geranium sylvaticum, Petasites albus,
Potentilla erecta, Senecio hercynicus, Solidago virgaurea, Urtica
dioica, Hypericum maculatum and Vaccinium myrtillus. Ozone
impact was recorded also at Rubus idaeus, Polygonum bistorta,
and Rumex acetosa, however, at these species it was connected with
natural reddening.

New method was difficult to be used; the stand edge is covered only
with spruce, no other tree species are represented. Of herb species
only Vaccinium myrtillus and Polygonum bistorta are represented,
where visual assessment of slightly injured individuals is hardly
provable without microscopical validation. Polygonum is affected by
natural reddening at the end of summer, and Vaccinium is strongly
affected by fungal diseases in this locality, which often overlap ozone
impact.

In 2009 symptoms of ozone injury were observed again at many
tree and herb species (in total 20), nevertheless the symptoms
were not significant. Stronger injury, level 2, was observed again
at Pinus mugo. More significant effect was recorded also at Salix
aurita, and Salix capraea. Slight ozone symptoms were observed
also at some herb species - Alchemilla sp., Caltha palustris, Cirsium
arvense, Crepis paludosa, Heracleum sphondylium, Hieracium
aurantiacum, Geranium sylvaticum, Phyteuma spicatum, Plantago
major, Potentilla erecta, P. aurea, Senecio hercynicus, Urtica dioica,
Hypericum maculatum and Vaccinium myrtillus. Also Rubus
idaeus, Polygonum bistorta and Rumex acetosa were affected,
although in combination with natural reddening.

Measuring of ozone concentrations by passive
dosimeters

In the Jeseniky Mts. measuring of ozone concentration is done at the
altitude of about 1,300 m, it is the highest point, where measuring
is installed, within the intensive monitoring plots. In this plot, every
year also the highest ground ozone concentrations are measured.
Measuring was done from March 4 to October 15, 2009, with the
interruption in June 10 to July 8, 2009.

The March concentrations were oscillating around 50 ug.m?, in
April and first half of May they sharply increased, to 150, and 200
ug.m?, resp. This situation, same as in other plots, was connected to
temperature increase and no precipitation during April 2009, which
supported forming of ground ozone. The producer of dosimeters
gives the extent for ozone measuring up to 200 ug.m?, so the values
measured are to be considered carefully and compared to those of
measuring with standard method.

In the second half of May, concentration decrease was recorded,
and during the second maximum in 2009, recorded in the second
half of July and in August, the values measured were 100 - 150 pg.
m3. Contrarily to other localities, after concentration decrease
in September, an increase was recorded again, to the values over
150 pug.m>.
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Tab. 4.2.15.3: Méreni koncentraci ozonu pasivnimi dozimetry
Measuring of ozone concentrations by passive dozimeters
doz 1 doz 2 doz 3 max min rozdil/diff.
(4.3.-18.3) 64,43 30,10 32,01 64,43 30,10 34,33
(18.3.-1.4)) 57,25 18,06 65,37 65,37 18,06 47,31
(1.4.-15.4)) 214,73 237,94 294,15 294,15 214,73 79,42
(15.4.-30.4.) 166,41 155,27 179,34 179,34 155,27 24,07
(30.4.-13.5,) 223,20 237,98 223,20 237,98 223,20 14,78
(13.5.-27.5)) 101,22 102,95 108,11 108,11 101,22 6,89
(27.5.-10.6.) 58,16 54,72 53,00 58,16 53,00 5,16
(8.7.-22.7) 115,82 117,55 117,55 117,55 115,82 1,73
(22.7.-5.8)) 135,45 144,02 142,31 144,02 135,45 8,57
(5.8.-20.8.) 162,11 147,67 154,09 162,11 147,67 14,44
(20.8.-3.9) 138,19 136,46 133,01 138,19 133,01 5,18
(3.9.-17.9) 107,86 111,28 111,28 111,28 107,86 3,42
(17.9.-1.10.) 96,06 87,51 75,50 96,06 75,50 20,56
(1.10.-15.10.) 175,53 194,46 166,93 194,46 166,93 27,53
294,15 18,06

Obr. 4.2.15.3: Vyvoj koncentraci ozonu
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Monitoring zdravotniho stavu lesa

4.2.16
Q 561 - Nova Brtnice

International code: 561

Lesni oblast: 16. Ceskomoravska vrchovina

LCR, s. p., LS Jihlava
Zakladni charakteristiky plochy/Plot characteristics
Rozmeér plochy v m/Plot area 50 x 50 m
Datum zalozeni plochy/Plot established 23.11. 1994
Expozice/Orientation rovina/flat plain
Pocet stromd/Number of trees 123 (platnost k 01. 2000)
Nadmorska vyska/Altitude 640 m
Porost/Stand 826A10 (LHP 1998)
Rok zaloZeni hlavniho porostu/ 1902
Dominants storey established
Puvod porostu/History of forest stand uméle zalozenlartificially planted
Hlavni dfevina plochy/Main tree species smrk ztepily/Picea abies
Zmlazovani/Regeneration sporadické/rare
Pudni typ/FAO Soil unit Kambizem dystricka/Endoskeleti Dystric Cambisols
Humusovy typ/Humus type morovy moder az mocny morovy moder/moder
Geologické podlozi/Parent material biotiticka pararula/biotitic paragneiss

Foto: Zimni odbér vzorku pro depozice
Winter sampling of deposition
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Typologicka a fytocenologicka charakteristika/ Typological and phytocenological characteristics

Lesni typ/Forest type 5K — kysela (jedlo)bucina/acid (fir)beech-woodland

Fytocenologicka charakteristika/Phytocenological characteristics

Potencialni pfirozenou vegetaci je acidofilni (jedlo) buc¢ina asociace Luzulo—Fagetum, ktera byla nahrazena kulturni smréinou. Bylinné
patro je nepatrné vyvinuto s pfevahou acidofilnich druhd bez vyrazné dominanty. V mechovém patfe dominuje rod Mnium/ Potential
natural vegetation is acidophilous fir-beech woodland of Luzulo—Fagetum ass., which has been replaced by the spruce monoculture.
Herb layer is less developed, with acidophilous species prevailing, no significant dominant species. In the moss layer Mnium gen.
dominates.

Fytocenologicky snimek pfizemni vegetace/Ground vegetation assessment

Datum/Date 23.9.2005 | 9.6.2009
Celkova pokryvnost/Total cover 11 16
Pokryvnost bylinného patra E1/E1 Herb layer coverage 1 1
Pokryvnost mechového patra EQ/EO Moss layer cover 10 15
Patro/Layer Druh/Species Pokryvnost/Cover
E1 Avenella flexuosa — metlicka kfivolaka + +
Calamagrostis arundinacea — tftina rakosovita + +
Calamagrostis epigejos — tftina krfovistni + +
Carex pilulifera — ostfice kulkonosna + +
Hieracium murorum — jestrabnik zedni + +
Maianthemum bifolium — pstroek dvoulisty + +
Mycelis muralis — mlécka zedni + +
Oxalis acetosella — Stavel kysely + +
Rubus hirtus — ostruzinik srstnaty + +
Rubus idaeus — malinik obecny +
Senecio ovatus— star¢ek Fuchslv + +
Prunus avium juv. — tfeSen ptaci r
Fagus sylvatica juv. — buk lesni r r
Picea abies juv. — smrk ztepily 1 +
Sorbus aucuparia juv. — jefab ptaci + +
Pocet druht bylinného patra bez dievin/Herb species total I 1" I 10
EO Mnium sp. — méfik 2a 2a
Brachythecium sp. — banatka + +
Dicranum scoparium — dvouhrotec chvostnaty + 1
Pohlia nutans — paprutka nici + +
Hypnum cupressiforme — rokyt cypfiSkovity + +
Plagiothecium sp. — kornice slezska + +

Dalsi zjiSténé druhy na ploSe 50 x 50 m/Other species within the plot 50 x 50 m

E1 Carex canescens, Calamagrostis arundinacea, Oxalis acetosella, Sorbus aucuparia

Zmény prizemni vegetace za poslednich 5 let (2004 — 2009)/Changes in the last 5 years (2004 — 2009)

Oproti minulému Setfeni do$lo jen k minimalnim zménam. Zvysila se pokryvnost mechového patra, ktera trvale roste od prvniho hodnoce-
ni v roce 1996, kdy i bylinné patro bylo jen nepatrné vyvinuto s vétsinou druhd jen v jediném exemplafi./Compared to the last assessment
only minimal changes were recorded. Cover of the moss layer is growing since the first assessment in 1996, when also the herb layer
was lowly developed, most of the species was represented only by one individual.
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Hodnoceni stavu korun

V 1. 2008 bylo na smrkové plose Nova Brtnice hodnoceno 60 stro-
mit odpovidajiciho socidlniho postaveni; v r. 2009 byl z hodnoce-
ni vyloucen 1 smrk s rozlamanou korunou nad 50 %.

Vyvoj pramérné defoliace na plose je charakterizovan prudkym
vzestupem, na 44,6 % v r. 1996, poklesem na 30,8 % v r. 2002
a poté postupnym ristem az na 35 % v r. 2008. V r. 2009 se hod-
nota pramérné defoliace snizila na 34,2 % (obr. 4.2.16.1). Vyskyt
relativné zdravych jedincti s defoliaci do 10 % byl zaznamenan
naposledy v r. 1998.

Absence symptomu diskolorace neni na monitorovaci plose Nova
Brtnice nikterak vyjimecna (obr. 4.2.16.2).

Pocet plodicich smrki se zvysil ze 7 % v r. 2007 na 20 % v r. 2008.
Ve zminovaném obdobi se v korundach vyskytovalo pouze béz-
né mnozstvi plodil. V r. 2009 se podil plodiciho smrku zvysil na
34 %, z toho 1,7 % plodilo hojné.

Kmenové baze 20 % smrkd trpi nejcastéji hnilobou, méné castd
jsou povrchova zranéni a smolotoky. Poskozeni obdobného cha-
rakteru lze spatfit i na vlastnim kmeni, zde v$ak prevladaji povr-
chova zranéni velmi nizkého rozsahu. Odumirani nejtencich vét-
vicek na 1 - 40 % plochy celych korun bylo popsano u 5 pripadii.

Crown condition assessment

In 2008, in the spruce plot Novd Brtnice, in total 60 trees of
corresponding social position were assessed; in 2009 one spruce
with broken crown over 50 % was excluded.

Average defoliation in the plot is characterized by sharp increase,
to 44.6 % in 1996, decrease to 30.8 % in 2002, followed with
gradual increase, to 35 % in 2008. In 2009 the value of average
defoliation decreased to 34.2 % (Fig. 4.2.16.1). Relatively healthy
trees of defoliation under 10 % were recorded in 1998 for the last
time.

Absence of the symptom discoloration is not exclusion within the
plot Novd Brtnice (Fig. 4.2.16.2).

Number of fruiting spruces increased from 7 % in 2007 to 20 %
in 2008. In this period normal fruiting was recorded. In 2009
proportion of fruiting trees increased to 34 %, 1.7 % of them were
fruiting abundantly.

Stem base rot was recorded at 20 % of the stem bases, surface wound
and resin flow was recorded less frequently. Similar damage was
recorded at the stems, but of very low extent only. Dieback of the
small branches 1 - 40 % of the crown was recorded at 5 trees.

Obr. 4.2.16.1: Vyvoj zastoupeni tfid defoliace a hodnoty primérné defoliace
Development of defoliation classes and average defoliation values
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Obr. 4.2.16.2: Vyvoj zastoupeni tfid diskolorace
Development of discoloration classes
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Sledovani opadu

Na plose Brtnice bylo sledovani opadu zahdjeno v roce 2009.
Prevazujici ¢ast opadu tvori jehli¢i smrku (témér 50 %) a $isky
(43 %), coz svéd¢i o bohaté fruktifikaci smrku v roce 2009, podil
ostatnich frakei je nevyznamny.

Depozice

Na plochu Nova Brtnice se méfici zafizeni pro odbér srazek
v porostu instalovalo v dubnu roku 2005. Méfeni depozic podle
standardni metodiky bylo zahdjeno od ledna roku 2006. Dosa-
vadni naméfené hodnoty depozic siry a dusiku jsou uvedeny na
obr. 4.2.16.3. Z méfeni vyplyva, Ze se jedna o lokalitu se znac-
né vysokou depozici dusiku i s pomérné vysokou depozici siry.
V porovndni s ostatnimi plochami zde byly v roce 2009 naméteny
v podkorunovych srazkach viibec nejvyssi pramérné koncentra-
ce nitratd, amonnych iontd a sirantL.

Tab. 4.2.16.1: Depozice vybranych prvki (kg.ha'.rok™)
Deposition of selected elements (kg.ha'.year’)

Sampling and analysis of litterfall

In the plot Novd Brtnice litterfall sampling was initiated in 2009.
Spruce needles form prevailing part (nearly 50%), together with
cones (43%), which confirm abundant spruce fruiting in 2009.
Proportion of other fractions is negligible.

Deposition

In the plot Novd Brtnice measuring equipment for sampling of
precipitations was installed in April 2005. Deposition measuring
according to the standard method was initiated in January 2006.
Up to date measured values of sulphur and nitrogen deposition are
presented at the Fig. 4.2.16.3. The results show that it is locality of
very high deposition of nitrogen and also relative high deposition
of sulphur. Compared to other plots, in 2009, in throughfall water
the highest average concentrations of nitrates, ammonium ions and
sulphates were measured.

PlochalPlot Rok/Year pH H* N'NH,* N'NO, $80,* F- Cl- DOC ot
4,97 0,0439 15,90 9,91 14,54 0,35 11,03 104,77 29,20
Porost/ Throughfall
2009 4,92 0,0694 25,12 10,27 13,67 0,49 14,22 88,94 38,76
008 5,16 0,0433 4,25 4,17 5,29 0,17 8,99 23,10 9,79
Volna plocha/Bulk
2009 5,19 0,0519 4,96 4,06 4,38 0,06 4,11 19,31 9,98
Tab. 4.2.16.2: Depozice ostatnich prvku (kg.ha".rok™)
Deposition of other elements (kg.ha'.year’)
PlochalPlot Rok/Year Al Ca Cu Fe K Mg Mn Na PPO > Zn
2008 0,187 7,643 0,015 0,157 18,338 1,982 2,479 3,526 0,271 0,121
Porost/Throughfall
2009 0,185 6,911 0,016 0,137 18,614 1,792 2,630 6,279 1,717 0,127
2008 0,051 5,562 0,026 0,034 4,427 1,098 0,239 4,197 0,177 0,121
Volna plocha/Bulk
2009 0,044 2,909 0,020 0,031 1,761 0,535 0,132 2,282 0,162 0,162
Obr. 4.2.16.3: Celkova depozice dusiku a siry (kg.ha".rok™)
Total nitrogen and sulphur deposition (kg.ha.year")
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Obr. 4.2.16.4: Vyvoj pH a prumérné koncentrace iontl — podkorunové srazky 2006 — 2009
Mean ion concentration and pH — throughfall 2006 — 2009
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Obr. 4.2.16.5: Vyvoj pH a primérné koncentrace iontti — volna plocha 2006 — 2009
Mean ion concentration and pH — bulk 2006 — 2009
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Na této plose se primérné ro¢ni hodnoty pH ptudni vody v humu-
sovém horizontu pohybuji kolem 5, v mineralni ptidé kolem 4;
v humusovém horizontu se v roce 2009 hodnota mirné snizila,
naopak v mineralni ptidé vzrostla. Primérné ro¢ni koncentrace
NH," na této ploe ve vodé pod humusovym horizontem jsou
nejvyssi v porovnani s ostatnimi plochami; v tomto horizon-
tu béhem poslednich let mirné stoupaji, na rozdil od mineralni
pudy, kde v roce 2009 doslo k poklesu. Stejné tak se v roce 2009
snizily také priimérné ro¢ni koncentrace nitrati (NO,’) v obou
horizontech. Priimérné ro¢ni koncentrace siranti (SO,*) ve vodé

In this plot the average year pH values of soil solution under the
humus horizon were around 5, in mineral soil around 4; in humus
horizon the value was slightly lower in 2009, in contrary, in mineral
soil it was higher. Average year concentrations of NH,* in this plot,
in soil solution under humus horizon, are the highest, compared
to other intensive monitoring plots; in this horizon they increase
gradually in recent years, contrarily to mineral soil, where they
decreased in 2009. In 2009 also the average year concentrations
of nitrates (NO,) decreased in the two horizons. Average year
concentrations of sulphates (SO ) in soil solution oscillate between
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kolisaji mezi 4,5 a 6 mg.l", v roce 2009 se mirné snizily; naproti
tomu v minerélni padé v poslednich letech mirné stoupaji. Pomér
Ca/Al je ve vodé pod humusovym horizontem ptiznivy, presahu-
je hodnotu 2, ale v poslednich letech se mirné snizil, v mineralni
pudé je jen tésné nad kritickou hodnotou 1, v roce 2009 poklesl
pod tuto hodnotu.

4.5 and 6 mgl’, in 2009 they decreased slightly; contrarily, in
mineral soil they increase moderately in recent years. Ca/Al ratio
in soil solution under humus horizon is satisfactory, over 2; it
decreased in recent years, however. In mineral soil it is just over the
critical value of 1, in 2009 it was even under this value.

Obr. 4.2.16.6: Primérné roéni hodnoty pH a hodnoty Ca/Al v pudni vodé
Average year values of pH and of Ca/Al in soil soilution
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Tab. 4.2.16.3: Pramérné roéni koncentrace sledovanych parametri (mg.l")
Average year concentrations of the parameters studied

Lyzimetr Rok/Year pH H* NH,* NO, SO F- Cl- DOC N,
LH 2006 4,44 0,04 1,87 9,95 6,49 0,08 2,57 60,13 6,02
LH 2007 5,12 0,01 2,41 6,36 4,51 0,06 2,01 39,85 4,27
LH 2008 5,28 0,01 2,09 6,37 6,16 0,04 1,77 24,97 3,88
LJ 2009 4,59 0,03 2,47 2,32 4,54 0,07 1,41 37,92 5,56
L30 2006 4,08 0,08 0,67 15,89 9,56 0,14 2,49 33,34 4,35
L30 2007 4,63 0,02 1,68 11,09 7,39 0,13 2,36 32,39 4,41
L30 2008 4,11 0,08 0,60 12,96 8,02 0,14 2,80 44,93 4,40
L30 2009 4,20 0,06 0,16 4,27 13,37 0,19 1,48 39,42 1,94
Lyzimetr Rok/Year Al Ca Cu Fe K Mg Mn Na Zn
LH 2006 1,003 4,494 0,005 0,349 4,317 0,914 1,449 0,880 0,073
LH 2007 0,267 2,638 0,002 0,174 4,474 0,590 0,903 0,747 0,059
LH 2008 0,086 1,777 0,001 0,060 3,356 0,323 0,318 0,611 0,027
LH 2009 0,507 2,125 0,005 0,317 2,499 0,440 0,639 0,550 0,070
L30 2006 1,904 2,732 0,006 0,281 2,233 1,131 0,921 0,801 0,074
L30 2007 0,691 2,931 0,009 0,206 3,569 0,681 1,258 0,578 0,054
L30 2008 0,791 3,158 0,002 0,212 2,910 0,734 1,505 0,775 0,047
L30 2009 1,688 2,784 0,006 0,339 1,856 0,870 1,450 0,718 0,055
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5. AKCE ICP FORESTS/
FUTMON 2008 A 2009

2008

5.1 Zasedani TASK FORCE MEETING
ICP Forests, Larnaca, Kypr, 24. - 29.
5., B. Lomsky

24. zasedani bylo organizovano PCC ICP Forests a kyperskym
departmentem Ministerstva zemédélstvi, prirodnich zdroja
a zivotniho prostfedi. Byly projednany aktivity ICP Forests, vcet-
né technické a exekutivni zpravy a dalsi administrativni organi-
za¢ni zalezitosti. Z jednani vyplynuly pro NFC nasledujici akoly:

- reagovat na pozadavky PCC Hamburk ve vztahu k ICP
Forests a jako Associated Beneficiary pfi uzavirani smlouvy
na projekt FutMon

- zajistit zaslani udaja z trovné II za rok 2007 do JRC v Ispie
a PCC Hamburk s vyuzitim formatu dodavky agregovanych
dat do 31. 12. 2008

- zaslat data defoliace z urovné I za rok 2008 do PCC do 15. 11.
2008

- zajistit zaplaceni dobrovolného prispévku za rok 2008 na ¢in-
nosti ICP Forests (1 500,-$) a pispévku pro rok 2009 ve stejné

vysi
- zajistit ic¢ast odbornikd na préci expertnich panela

- zajistit ucast na 25. TEM ICP Forests, v kvétnu 2008 v Petro-
hradu.

5.2 Seminai vedoucich laboratofi v ramci
mezinarodniho projektu EU/UN ICP
Forests - Zajisténi kvality a kontroly,
Némecko, 9. - 10. 6., J. Jindra

Na setkani bylo provedeno hodnoceni vysledki kruhovych mezi-
laboratornich testii analyz rostlin a ptid a posouzeni metod stano-
veni jednotlivych parametrt s diirazem na kvalitu a porovnatel-
nost v ramci mezinarodniho monitoringu ICP Forests.

5.3 Expertni panel Pudy programu ICP
Forests, Italie, Florencie, 16. — 18. 4.,
L.Vortelova

5.4 Expertni panel Depozice programu
ICP Forests, Madrid, Spanélsko, 28.9.
-2.10., Z. Lachmanova

5.5 Interkalibracni kurz UNECE/ICP
FORESTS pro hodnoceni viditelného
poskozeni vegetace ozonem, Italie, 25.
- 30. 8, V. Burianek, R. Novotny

5. ICP FORESTS/FUTMON EVENTS
IN 2008 AND 2009

2008

5.1 Task Force Meeting of the ICP on
Assessment and Monitoring of Air
Pollution Effects on Forests (ICP
Forests), Larnaca, Cyprus, May 24
- 29, B. Lomsky

The 24th meeting was organized by the PCC ICP Forests and the
Ministry of Agriculture and Natural Sources of Cyprus. ICP Forests
agenda, including technical and executive reports was discussed,
and other org. items, resulting in following demands for the NFCs:

- to cooperate with the PCC Hamburg within ICP Forests, and
as an Associated Beneficiary within the prepared project of
FutMon

- to send the level II for 2007 to JRC, Ispra and PCC Hamburg, in
aggregated data form before December 31, 2008

- to send the level I defoliation data for 2008 to PCC before
November 15, 2008

- to pay voluntary contribution for the ICP Forests (1,500,-$) for
the 2008

- to ensure participating of the experts in the expert panels EP

- to ensure participating in the 25th TFM ICP Forests, May 2008
in Sankt Petersburg.

5.2 Meeting of the Working Group on QA/QC
EU/UN ICP Forests - Quality control,
Germany, June 9 - 10, J. Jindra

- evaluation of the results of the circle interlaboratory tests in plant
and soil analyses, evaluation of the methods of stating of individual
parameters, focused on quality and comparability within ICP
Forests

5.3 EP Soil and Soil solution ICP
Forests, Italy, Firenze, April 6 - 18,
L. Vortelova

5.4 11th Meeting of the Expert Panel on
Deposition, Madrid, Spain, September
28 - October 2, Z. Lachmanovd

5.5 |Intercalibration course UNECE/ICP
FORESTS on assessment of visible
ozone damage, Italy, August 25 - 30,
V. Buridnek, R. Novotny
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5.6 Pracovni zasedani ICP Forests o bu-
doucnosti monitoringu stavu lesd
v Evropé Némecko, 6. - 8. 10, B. Lom-
sky, V. Sramek

Zasedani se zabyvalo kooperaci programu ICP Forests s projek-
tem FutMon na obdobi 2009 - 2010, vybérem budoucich ploch
intenzivniho monitoringu, budoucimi aktivitami expertnich
panelt a spolupraci ICP Forests na plochach intenzivniho moni-
toringu.

2009

5.7 ICP Forests/FutMon Combined
Expert Meeting, - 12 - 16. 1., Ham-
burk, Némecko, B. Lomsky, V. Sramek,
R. Novotny, Z. Lachmanova, J. Jindra,
M. Knizek, V. Fadrhonsova

1. pracovni zasedani — FutMon/ICP Forests Combined Expert
Meeting mélo za cil oficidlné zahdjit projekt FutMon, harmoni-
zovat monitoring lesti v Evropé¢, rozvijet nové metody intenzivni-
ho monitoringu lesnich ekosystému v rdmci raznych prazkumda.
Jednani probihalo v paralelnich sekcich a v plendrnich zaseda-
nich a v ramci expertnich panelt - Rust, Fenologie, Stav koruny,
Stav ovzdusi, Laboratorni analyzy, Depozice, Opad, Meteo, Lis-
tové analyzy, Pidy a Pidni roztok. Z pracovni cesty vyplynuly
nasledujici tkoly: Zajisténi ticasti Zkusebni laboratore VULHM
a VUMOP v kruhovych testech; dc¢ast odpovédnych pracovnikii
na interkalibra¢nich kurzech a na kurzech a jednanich organizo-
vanych v ramci aktivit D1, D2 a D3. Definitivni vybér ploch pro
aktivity IM1, D1, D2 a D3, ¢asovy harmonogram akci pro pro-
gram FutMon, personalni zabezpeceni; postupy pro fadné vedeni
ucetnich a pracovnich dokumentu a jejich predavani koordinac-
nimu centru, zaji$téni podpisu smlouvy s koordina¢nim praco-
vistém v Hamburku a tcasti NFC na 25. ICP Forests Task Force
Meetingu v Petrohradu, organizace interkalibra¢niho kurzu pro
stav koruny pro stfedni Evropu ve tfetim ctvrtleti 2009.

5.8 Monitoring pfizemniho ozonu a hod-
noceni ozonovych interakci na Slo-
vensku a v Ceské republice - 25 - 27. 3.,
Slovensko, Zvolen, R. Novotny

Cilem seminafe byla informace o stavu vyzkumu, vyzkumnych
plochdch, metodach monitoringu a vyhodnocovani shromazdé-
nych dat a o dosazenych vysledcich. Ze seminafe byl vydan sbor-
nik abstrakti a oba ustavni pfispévky byly predlozeny do sloven-
skych odbornych ¢asopist.

5.9 Seminai FutMon : D3 Water Budgets
Soil Moisture Workshop - 24. - 26. 3.,
Freising, Némecko, V. Sramek

Jednani expertniho panelu k akci D3 FutMon. Cilem bylo pred-
stavit metody pouzivané v jednotlivych statech pro hodnoceni
fyzikalnich parametrt pady a pro méfeni riznych parametrt

5.6 Workshop ICP Forests on the future of
monitoring of the forest state in Europe,
Germany, October 6 - 8, B. Lomsky,
V. Srdmek

In the meeting the relationship of the ICP Forests and FutMon
project in 2009 - 2010 was discussed, selection of the future plots
of intensive monitoring, future activities of the expert panels, and
cooperation with the ICP Forests within the intensive monitoring
plots.

2009

5.7 ICP  Forests/FutMon Combined
Expert Meeting, Hamburg, Germany,
January 12 - 16, B. Lomsky, V. Sramek,
R. Novotny, Z. Lachmanova, J. Jindra,
M. KniZek, V. Fadrhonsovad

The Ist FutMon/ICP Forests Combined Expert Meeting, aimed
at the official initiation of the FutMon project, harmonization of
the forest monitoring in Europe, development of the new methods
of intensive monitoring of the forest ecosystems within different
projects. Both plenary session and expert panels on Growth,
Phenology, Crown condition, Ambient quality, Laboratory
analyses, Deposition, Litterfall, Meteo, Leaf analyses, Soil and Soil
solution were negotiating with following results: Participating of the
FGMRI and RISWM labs in the circle tests; presence of the experts
in the calibrating courses and meetings of D1, D2 and D3 groups.
Definitive selection of the plots for IM1, D1, D2 and D3, timing of
the FutMon activities, personal questions; ways of bookkeeping and
reporting of the documents to the coordinating centre, signing of the
Agreement, presence in the 25th ICP Forests Task Force Meeting
in Sankt Petersburg, organizing of the ICC crown condition for
Central Europe in 2009.

5.8 Monitoring of ground ozone and ozone
interactions in Slovakia and the Czech
Republic, Slovakia, Zvolen, March 25
- 27, R. Novotny

Aim of the seminar was to inform about the state of research, sample
plots, monitoring methods and data evaluation. Proceedings of the
abstracts was published and the contributions by FGMRI published
in professional journals in Slovakia.

5.9 Seminar FutMon : D3 Water Budgets
Soil Moisture Workshop, Freising,
Germany, March 24 - 26, V. Sramek

Expert panel of D3 FutMon, aimed to present the methods used
in individual states to evaluate physical parameters of soil and
to measure different parameters of soil moisture. Methods of

SNJ04 1S3404 ANV &
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pudni vlhkosti. Byly pfedstaveny jednotlivé metody méfeni fyzi-
kalnich parametrti piidy - metody a zafizeni pro odbéry nepo-
rusenych vzorku pidy, jejich zabezpeceni a archivaci, dale rtizné
metody laboratornitho zpracovavani vzorku, zkusenosti s rtizny-
mi typy senzoru pro zjistovani vlhkosti pidy, metody uchovavani
a prenosu dat a moZnosti jejich validace a zpracovani. Prodisku-
tovany byly jednotlivé metody méfeni, odbéru vzorkd i instalace
¢idel a predstaveny pfimo v terénu. Byly prezentovany zkusenosti
s méfenim piidniho vodniho potencialu v Ceské republice.

5.10 Expert Panel Forest Biodiversity and
Ground Vegetation - 21. - 23. 4., Rim,
Italie, V. Burianek

Cilem setkani bylo prodiskutovani ukolti pro monitoring pfi-
zemni vegetace a biologické rozmanitosti souvisejici s novym
mezinarodnim projektem FutMon. Poznatky budou vyuzity pii
odbérech biomasy prizemni vegetace na analyzu Zivin na deseti
plochéch urovné 2 a pti monitoringu pfizemni vegetace, ktery se
bude v roce 2010 provadét na vSech Sestndacti plochach urovné 2.

5.11 Kombinovany kurs pro fenologii
a LAI, Slovinsko, 4. - 7. 5., V. Fadr-
honsova, V. Sramek

Cilem terénniho kurzu bylo provést srovnavaci hodnoceni feno-
logickych fazi pozorovateli z jednotlivych statd, projednat meto-
diky novych cinnosti, provadénych v ramci projektu FutMon
a pripravit tak podklady pro expertni skupinu tvorici zdvazné
metody (field protocols). V casti fenologické byly provedeny
drobné upravy stavajictho manudlu ICP Forests, bylo provedeno
spole¢né terénni Setfeni fenologickych fazi na plochach s riiznym
stupném raseni (BO, BK) a srovnavaci hodnoceni videosekvenci
z fenologickych kamer instalovanych ve Finsku. Byly projednany
rizné technické moznosti ziskavani fenologickych snimka pro
potieby projektu FutMon a sestaven hruby metodicky manual
této ¢innosti obsahujici zakladni technicka specifika pouzivanych
zatizeni. Druhy blok byl vénovan hodnoceni LAI v ramci projek-
tu FutMon. Byly pfedstaveny zdkladni pfimé a nep¥imé metody
hodnoceni LATI (LiCor 2000, Track) a byla stanovena zakladni
metodika.

5.12 Zasedani Task Force Meeting of the
ICP on Assessment and Monitoring of
Air Pollution Effects on Forests (ICP
Forests) a 1st Status Workshop - Futher
Development and Implementation of
an EU-level Forest Monitoring Sys-
tem (FutMon), Petrohrad, Rusko, 23.
- 27. 5., B. Lomsky, V. Sramek

Zéasadnimi body jedndni byly aktivity mezindrodniho koopera-
tivniho programu ICP Forests, projednani technické a exekutivni
zpravy programu a dalsi organizacni zalezitosti. Projedndni sta-
vu zajisténi povinnych ¢innosti a akei vyplyvajicich z programu
FutMon a ptiprava nasledného projektu na obdobi 2011 - 2013.
Z jednani vyplynuly pro NFC nasledujici tikoly:

measuring of the physical parameters of soil were presented -
methods and equipment of soil sampling - taking of undisturbed
samples, their processing and activation. Different methods of
laboratory processing of the samples were presented, experience with
various types of sensors to measure soil moisture, methods of data
storing and transport, validation and processing. Different methods
of measuring, sample taking and installing of the sensors were
discussed and presented in the field. Experience with measuring of
the soil water potential in CR was also presented.

5.10 Expert Panel Forest Biodiversity and
Ground Vegetation, Rome, Italy, April
21 - 23, V. Buridnek

Aim of the meeting was to discuss the problems in monitoring of
ground vegetation and biodiversity within the FutMon project.
The results will be used in sampling of the ground vegetation bio-
mass for nutrient amount analyses, within 10 plots of intensive
monitoring, and in monitoring of ground vegetation, which will be
done in 2010, in all 16 plots of level I1.

5.11 Combined course for phenology
and LAI, Slovenia, May 4 - 7,
V. Fadrhonsovd, V. Srdmek

Aim of the field course was to compare evaluation of the
phenological phases by the observers in individual states, to discuss
methods of the new activities within FutMon project and to prepare
supporting materials for the expert group which prepares obligatory
methods (field protocols). In phenological part small corrections
of the manual ICP Forests were done, common assessment of the
phenological phases in the plots with different phase of flushing
(pine, beech), and compared video-sequences of phenological
cameras installed in Finland. Different technical ways of phenology
snaps were considered and basic manual with basic specifics of the
equipment prepared. Second part was aimed at LAI assessment
within FutMon project. Basic direct and indirect methods of LAI
were presented (LiCor 2000, Track) and basic method stated.

5.12 Task Force Meeting of the ICP on
Assessment and Monitoring of Air
Pollution Effects on Forests (ICP
Forests) and 1st Status Workshop
0150 Futher Development and
Implementation of an EU-level Forest
Monitoring System (FutMon), Russia,
St. Petersburg, May 23 - 27, B. Lomsky,
V. Srdmek

Activities of the international cooperative programme ICP Forests
were discussed, including technical and executive reports, and
other organization items. State of obligatory activities and other
actions within the FutMon project considered and work on further
project for the period 2011 - 2013 discussed. NFCs have following
obligations:
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- informovat o vysledcich jednani 25. zasedani TFM ICP
Forests a 1. zasedani projektu FutMon zastupce MZe

- reagovat na pozadavky PCC Hamburk ve vztahu k ICP
Forests a jako Associated Beneficiary pfi uzavirdni smlouvy
na projekt FutMon

- zajistit zasldni dat z urovné II za rok 2008 do PCC Hamburk
ve formdtu agregovanych dat do 31. 12. 2009

- zaslat data defoliace z urovné I za rok 2008 do PCC do 31. 12.
2009

- zajistit zaplaceni dobrovolného ptispévku za rok 2010 na ¢in-
nosti ICP Forests ve vysi 1 500,-$

- zajistit ucast na 26. TFM ICP Forests a 2. Status meetingu Fut-
Mon, v kvétnu 2010 v Bavorsku v Garmisch Partenkirchenu

5.13 ICC 2009 - Kalibra¢ni kurz pro hod-
noceni stavu koruny, Gustavelund,
Finsko, 31. 5. - 4. 6., P. Fabianek,
L. Bohacova

Tréninkovy kurz na hodnoceni stavu koruny - defoliace a dis-
kolorace, symptomi a pri¢in poskozeni obecné, na monitorac-
nich plochéch v rdmci mezindrodni sité¢ programu FutMon/ICP
Forests. Diskuse k novym hodnocenym parametrtim, metodice
a kdédovani. Kromé venkovniho Setfeni probéhlo individudlni
hodnoceni fotografii (photo-assessment). Z jednani kurzu vyply-
nulo, Ze zku$enosti z kalibra¢niho kurzu je tfeba prenést do pra-
xe narodnich tymu a pfi hodnoceni postupovat diisledné podle
Manudlu (uzivat presné kddovani).

5.14 Ucast na 6. ¢esko-slovenském pracov-
nim setkani k problematice monitoro-
vani stavulesti vramci programu Life+
FutMon (Dalsi rozvoj a implementace
systému monitoringu lesi na urov-
ni EU) v Ceské a Slovenské republice
a v navaznosti na program NOME-
KO Zuberec, Slovensko, 16. - 19. 6.,
B. Lomsky, V. Sramek, K. Hellebran-
dova, Z. Lachmanova, H. Cvrckova,
R. Novotny, V. Burianek, L. Bohacova,
T. Cihék, J. Jindra

6. cesko-slovensky workshop k problematice monitorovani sta-
vu lest. Setkdni navazuje na program NOMEKO. Hlavnim cilem
byla vymeéna zkuSenosti z prace jednotlivych expertnich paneld,
informace o aktudlnim stavu feSeni Life+ projektu FutMon (Dal-
$i rozvoj a implementace systému monitoringu lestt na Urovni
EU) v Ceské a Slovenské republice a projednani mozné spolu-
prace v oblasti laboratornich analyz. Exkurze do imisné posko-
zené oblasti Oravy (Oravsky Biely Potok, Suchd hora). Z jednani
vyplynula potfeba podrobnéjsi vymény zkusenosti se zavadénim
fenologickych kamer a méfenim LAI v ramci demonstra¢nich
projektti FutMon, déle potfeba pravidelnych konzultaci s labora-
tofemi NLC ve Zvolenu pfi rozpracovani metodickych postupt
stanoveni obsahu Zivin v rostlinném materialu a pade.

- to inform about the results of the 25th meeting of TFM ICP
Forests and 1st meeting on FutMon project the Ministry of
Agriculture

- to communicate with the PCC Hamburg within ICP Forests,
and as an Associated Beneficiary, in the Agreement on the
FutMon project

- to ensure sending of the level II for 2008 to PCC Hamburg, in
the form of aggregated database before December 31, 2009

- to send level I data on defoliation in 2008 to PCC before
December 31, 2009

- to pay the contribution of 1,500,-$ for the 2010 to the PCC
ICP Forests

- to ensure participating in the 26th TFM ICP Forests and 2nd
Status meeting FutMon, in May 2010 in Bavaria, Garmisch
Partenkirchen

5.13 ICC 2009 - Cross calibration course,
Gustavelund, Finland, May 31 -
June 4, P. Fabidnek, L. Bohdcovad

Training course on crown condition assessment - defoliation,
discoloration, and damage symptoms and causes, within the
monitoring plots of the international network of FutMon/ICP
Forests programme. Discussion on the new parameters, methods
and coding. Besides the field assessment also photo-assessment by
individual teams has been included. Experience of the calibrations
course has to be applied in the work of the national teams and the
evaluation should be done strictly according to the methods as
presented in the manual (precise coding etc.).

5.14 The 6th Czech-Slovak workshop on
monitoring of the forest state under
Life+ FutMon (Further development
and implementation of system within
EU) in the Czech and Slovak Republics,
in connection to the NOMEKO
programme,  Zuberec,  Slovakia,
June 16 - 19, B. Lomsky, V. Sramek,
K. Hellebrandova, Z. Lachmanovd,
H. Cvrékovd, R. Novotny, V. Buridnek,
L. Bohdéovd, T. Cihdk, J. Jindra

The meeting was aimed at experience exchange within the expert
panels, information on the actual state of work under Life+ and
project FutMon was presented and possible cooperation discussed
in the field of laboratory analyses. Excursion to the air polluted
area of Orava was prepared (Oravsky Biely Potok, Suchd hora).
The meeting resulted in conclusion that deeper cooperation will be
necessary mainly in introduction of the phenological cameras and
LAI system within the demonstration project by FutMon. Further
need of regular consulting of the problems in methods of analysing
the nutrient amount in the plant material and soil between the
laboratories of FGMRI and NFC in Zvolen was also confirmed.
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5.15 Mezinarodni kalibra¢ni kurz pro
hodnoceni stavu koruny, Nové Mésto,
Ceska republika, ervenec, B. Lom-
sky, L. Bohacova, K. Hellebrandova,
M. Capek, P. Fabianek, M. Tiima

Kurz poréddany pro oblast sttedni Evropy na stejnych plochdch
jako v roce 2004. Cilem kurzu bylo vyzkous$et novy koncept hod-
noceni, dohodnout se na zdvazné hodnocené ¢asti koruny, sprav-
né aplikaci kddovani podle manudlu pfi hodnoceni poskozeni.
Diskutovan byl také koncept mezinarodniho srovnavaciho kurzu
na zakladé hodnoceni fotografii.

5.16 Mezinarodni interkalibra¢ni kurz pro
prizemni vegetaci, akce C1-GV-15IT
projektu FutMon, Cansiglio, Italie,
20. - 24. 7., V. Burianek

Cilem kurzu bylo zdokonaleni znalosti a praktickych zkusenosti
néarodnich specialistd na monitoring pfizemni vegetace za tce-
lem porovnani riiznych narodnich metod, harmonizace a zkva-
litnéni hodnoceni. Zamérem kurzu bylo pfijmout spole¢né jed-
notné metody hodnoceni, které by byly vedle specifickych narod-
nich metod uplatnény alespon na nékterych vybranych plochach.
Ziskané poznatky budou vyuzity v dal$im monitoringu pfizemni
vegetace na plochach I. a II. urovné v ramci mezindrodnich pro-
gramil, v projektu FutMon pfi odbérech biomasy na analyzu zivin
(10 ploch arovné II).

5.17 Interkalibra¢ni kurz UNECE/ICP-
Forests pracovni skupiny kvalita
ovzdusi pro hodnoceni viditelného
poskozeni ozonem, Budapest, Madar-

sko, 20.-25.9., V. Buridanek, R. Novot-

ny
Teoretickd cast kurzu a cviceni s fotografiemi a herbafovy-
mi polozkami probihala v Budapesti, prakticka terénni cviceni
v pohoti Matra. Cilem kurzu bylo zdokonaleni potiebnych zna-
losti a praktickych zku$enosti ndrodnich specialisti za icelem
harmonizace hodnoceni viditelného poskozeni ozonem a zkvalit-
néni aktivniho a pasivniho méreni koncentraci ozonu v pfizemni
vrstvé atmosféry. Aktivity v souc¢asné dobé sméfuji k vytvoreni
modelt, pomoci kterych bude mozné vypocitat skute¢né toky
ozonu do asimilac¢nich aparatti drevin a tak lépe kvantifikovat
jeho mozny negativni vliv na zdravotni stav a rast dfevin. Nové
ptijaté zavéry kurzu budou uplatnény pti hodnoceni v roce 2010.

5.18 Konference projektu Forest Focus pro
Biosoil, Brusel, Belgie, 8. - 10. 11.,
B. Lomsky, V. Sramek

Utast na jednodenni konferenci Forest Focus ,,Biosoil-Conferen-
ce 2009“ a na mezindrodni konferenci ,,Future forest monitoring
in the European Union®

Konference byla zaméfena na prezentaci vysledki projektu Bio-
soil probihajiciho v rdmci programu EU Forest Focus. Bylo pre-

5.15 ICC on Crown Condition, Nové Mésto,
Czech Republic, July, B. Lomsky,
L. Bohdcovda, K. Hellebrandova,
M. C’apek, P. Fabianek, M. Tiima

The course for the Central European region, in the same plots as in
2004. Aim of the course was to prove the new concept of organizing
the ICCs. Main problem is to adopt obligatory ,assessed crown'
to apply properly the methods by the manual, mainly correct and
precise coding of damage causes. Also the concept of the International
photo-assessment was discussed.

5.16 International calibrating course on
ground vegetation within C1-GV-15IT
FutMon, Cansiglio, Italy, July 20 - 24,
V. Buridnek

Aim of the course was to improve the expert knowledge and
practical experience of the national experts on monitoring of the
ground vegetation, to compare different national methods, to
harmonize the assessment and improve the quality. The goal was
to adopt unique methods of evaluation, which would be applied,
besides the national ones, at least at some selected plots. The results
will be used in the practical assessment of ground vegetation within
the level I and II plots of the international programmes, and in the
FutMon, in sampling of biomass for the nutrient analyses (10 plots
of intensive monitoring).

5.17 Intercalibrating course UNECE/ICP-
Forests ofthe working group on Ambient
Quality and Visible Ozone Damage,
Budapest, Hungary, September 20 - 25,
V. Buridnek, R. Novotny

Theoretical part of the project and practical assessment of the
photographs and herbaria items were held in Budapest, practical
field course in the Matra Mts. Aim of the course was to improve
the knowledge and practical experience of the national experts, to
harmonize assessment of visible ozone damage, and to improve
active and passive measuring of ozone concentrations in the ground
part of the atmosphere. Today activities are focused on creating of
the models, with the help of which it will be possible to calculate the
ozone flows into assimilation organs of tree species, and so better
quantify possible negative effect on the health state and growth.
Newly adopted conclusions of the course will be applied in the
evaluation in 2010.

5.18 Forest Focus Conference on Biosoil,
Brussels, Belgium, November 8 - 10,
B. Lomsky, V. Srdamek

Forest Focus “Biosoil-Conference 2009“ and international
conference “Future forest monitoring in the European Union".

Presentation of the results of Biosoil project under EU Forest Focus
programme. Results of the soil quality prove and their development
in Great Britain, Northern Europe, France were presented. Data
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zentovano hodnoceni kvality ptid a jejich zmén ve Velké Brita-
nii, severni Evropé, Francii a zpracovani dat v ramci JRC (DG
JRC). Dal$i jednani byla zaméfena na modul biodiverzity. Byla
pfednesena informace o zpracovéni, validaci a vyhodnocovani
vysledkt hodnoceni biodiverzity v DG JRC. Podrobnosti jsou
uvedeny na www.ec.europa.eu/environment/forests/forestsffo-
cus_manag_htm.

5.19 Mezinarodni konference Future forest
monitoring in the European Union,
Uppsala, Svédsko, 10. - 12.11., K. Hel-
lebrandova, B. Lomsky

Jednani bylo zaméfeno na budoucnost monitoringu lest v ramci
EU, ktery by zajistoval informace pro multifunk¢ni lesnické hos-
podafeni. V ramci plendrniho zasedani byly uvedeny ptispévky
o programech ICP Forests, ENFIN, ¢innosti JRC, pfipravované
ministerské konferenci o lesich Evropy. Prace pokracovala ve ¢ty-
fech sekcich: Délkové Setieni vyuziti pidy, Produkce dieva a dalsi
funkce lesa, Monitoring vlivu lidské ¢innosti na Zivotni prostfedi,
Monitoring lesa a biodiverzita - minulost, souc¢asnost a budouci
moznosti. Uvedeny byly i prezentace tykajici se vyuziti satelita
pro hodnoceni zdravotniho stavu a o vyuziti vysledka NFI v pre-
venci pozard.

Projednany byly i problémové oblasti: Potieba relevantnich
informaci pro existujici a budouci globalni a evropskou politiku;
Zkudenosti se souc¢asnymi monitora¢nimi aktivitami — zajisténi
informaci pro globalni a evropskou politiku; harmonizace sbéru
dat a reportingu; Dillezité proménné sou¢asnych monitora¢nich
aktivit; Mezery v souc¢asném souboru dat; Podklady pro integraci
datovych zdrojti a monitora¢nich aktivit.

Vize finan¢né efektivniho evropského monitoringu lesti a spolec-
ny informacni systém. Podrobnosti na http://www-conference.
slu.se/futforestmony/.

5.20 Pracovni setkdni ke zpracovani a zasi-
lani dat, Hamburk, Némecko, 6. -
8. 12., K. Hellebrandova

5.21 Jednani expertniho panelu pro pidu
a pudni roztok, Brusel, Belgie, 14.
- 16. 12., V. Fadrhonsova, V. Sramek

processing in JRC was also presented (DG JRC). Further negotiating
was focused on the biodiversity module. Information on processing,
validation and evaluation of the data in DG JRC are presented
in detail in www.ec.europa.eu/environment/forests/forestsffocus_
manag_htm.

5.19 International conference on Future
forest monitoring in the European
Union, Uppsala, Sweden, November 11
- 12, K. Hellebrandovd, B. Lomsky

Meeting focused on “Future forest monitoring in the European
Union', ensuring information for the multifunctional forest
management. In plenary session information on the ICP Forests
programmes, ENFIN, and JRC activities were presented, and on
conference on forests in Europe under preparation. Work then
followed in four sections: Landscape and land-use monitoring,
Wood and non-wood forest resources, Monitoring of environmental
and anthropogenic impacts, Forest monitoring for biodiversity
- past, today and future possibilities. Also possible use of satellite
sensing in the forest health state assessment was presented, and the
results of NFI in forest fire preventation.

Following items were discussed: Need in relevant information
in global and European policy; Experience of today monitoring
activities; harmonization of data collection and reporting
Important variables of today monitoring activities; Gaps in today
datasets; Activities needed for integration of data sources and
monitoring activities.

Vision of financially effective European monitoring of forests and
common information system are presented in detail in http://www-
conference.slu.se/futforestmon/.

5.20 Data Submission Workshop,
Hamburg, Germany, December 6 - 8,
K. Hellebrandova

5.21 Expert panel on Soil and Soil Solution,
Brussels, Belgium, December 14 - 16,
V. Fadrhonsovd, V. Srdamek
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6. NAVAZUJICI PROJEKTY

6.1 Monitoring cizorodych latek v lesnich
ekosystémech s vazbou na potravni
fetézec

Program Monitoring cizorodych latek v lesnich ekosystémech
s vazbou na potravni retézec je zaméren na zjistovani koncentra-
ci tézkych kovi (TK), polycyklickych aromatickych uhlovodiki
(PAU), polychlorovanych bifenylt (PCB) a rezidui pesticida v les-
nich plodinach, které se dostévaji pfimo ke konzumentiim, prede-
v$im samosbérem. V ramci tohoto sledovani byly v letech 1998 -
2008 sbirany plodnice jedlych hub (70 - 250 vzorka zahrnujicich 3
- 10 plodnic jednoho druhu) a od roku 2002 i lesni plody (bortv-
ky, ostruziny, maliny, 15 - 25 vzorkt o hmotnosti 700 - 1200 g) na
vybranych plochdch monitoringu ICP Forests a nékolika dalsich
lokalitach v hojné navstévovanych rekrea¢nich oblastech. Vyhod-
noceni obsahu rizikovych elementii a latek ukazalo ojedinéle zvy-
$ené obsahy a po porovnani s hygienickymi limity se ukézalo, ze
nékteré prvky a latky vykazuji nadlimitni obsahy. Plochy monito-
ringu jsou vzdy soucasti vétstho komplexu lesa, kde je omezena
nebo i vyloucena doprava, ktera by obsah nékterych polutantd
(Cd, Pb, PAU) mohla vyznamné ovlivnit. Obsah cizorodych latek
v houbéch a plodech z téchto ploch tak predstavuje prevazné zatéz
z délkového prenosu a vyznamnych regionalnich zdroju.

V su$enych vzorcich hub a lesnich plodu byly analyzovéany tyto
tézké kovy: arsen (As), kadmium (Cd), chrom (Cr), méd (Cu),
rtut (Hg), nikl (Ni), mangan (Mn), olovo (Pb) a zinek (Zn).
U vybranych vzorkil byla métena aktivita radiocesia (Cs-137)
a zjistovany koncentrace polycyklickych aromatickych uhlovo-
dik (PAU) a chlorovanych organickych latek: polychlorovanych
bifenyltl (PCB) a rezidui pesticid (napt. DDT, HCH, heptachlor,
lindan, methoxychlor).

Vyssi koncentrace kovi byly opakované nalézany v kloboucich
nez v tenich a ve star$ich plodnicich. Podobné jako v ptedcho-
zich letech byla i v roce 2008 nalezena vice jak tfetina vzorka
(36,8 %) s koncentraci Cd > 2 mg/kg a 19,2 % vzorku s koncen-
traci Hg > 5 mg/kg (viz obr. 6.1). V roce 2008 nebyl zazname-
nan zvyseny vyskyt arsenu ani olova. V 8,8 % vzorki byly zjistény
vysoké koncentrace médi, prevysujici limit pro rezidua pesticidu
dle vyhlagky ¢. 272/2008 Sb. Podle této vyhlasky zjisténé kon-
centrace rtuti jako rezidua pesticidt v rostlinnych vzorcich az na
jeden ptipad nevyhovély.

Z dlouhodobého pozorovani je patrny pokles pramérnych kon-
centraci Cd, Hg a Pb ve vzorcich hub az do roku 2005 a poté
zejména u Cd a Hg opét mirny narast (viz obr. 6.2), coZ pravdé-
podobné souvisi s urc¢itym poklesem depozice prachovych ¢astic
koncentraci nékterych TK v mechovych a houbovych bioindi-
katorech s koncentracemi v organickych ptdnich horizontech
(UHLIROVA, 2001) ukazuje, ze za vysoké koncentrace v houbdch
je obvykle odpovédna aktudlni depozice (mokra i suchd) a s kon-
centracemi v organickych ptidnich horizontech nemusi vzdy tzce
souviset. Koncentrace Cd v houbach do ur¢ité miry kopiruje kon-
centrace v humusovych horizontech a mineralni ptidé a souvisii se
slozenim geologického podlozi. Budou-li v piistich letech k dispo-
zici nové pudni rozbory, bude jisté zajimavé udaje opét porovnat.

Koncentrace TK v sudiné lesnich plodii byly velmi nizké - ¢asto
pod detek¢nim limitem. Limitni hodnoty pro drobné ovoce dané
vyhlaskou ¢. 305/2004 Sb. nebyly pro Cd a Hg po prepoctu na
cerstvou hmotnost vzorki prekroceny.

Latky ze souboru PAU, které doporucuje komise (2005/108/ES)
byly zjistovany jak v houbdch, tak i v lesnich plodech. Pramérnd
koncentrace v jednom vzorku susenych hub dosahovala v roce

6. RELATED PROJECTS

6.1 Monitoring of foreign substances in
forest ecosystems in connection to the
food chain

The programme Monitoring of foreign substances in forest eco-
systems in connection to the food chain is focused to concentrations
of heavy metals, PAU and chlorinated organic substances PCB
and pesticide residua in forest fruits which are mostly directly
consumed by people who collect them. Within this project samples
of eatable mushrooms have been collected (70 - 250 samples, 3 - 10
mushrooms of the same species) in the period 1998 - 2008, and
since 2002 also samples of forest fruits (blueberries, blackberries,
redberries, 15 — 25 samples of 700 - 1200 g), in selected ICP Forests
plots and some other, widely visited recreation areas. Evaluation of
the amount of risk elements and substances had confirmed, in some
limited number of samples, increased amounts, over the hygienic
limits. The monitoring plots are always a part of forest, where
transport which could affect amounts of some pollutants (Cd, Pb,
PAU), is limited or fully excluded. Foreign matters in mushroom
and fruits are thus mostly long distance load of important regional
sources.

In dried samples of mushrooms and forest fruits heavy metals were
analysed: As, Cd, Cr, Cu, Hg, Ni, Mn, Pb and Zn. In selected samples
radio caesium activity was measured Cs-137 and concentrations of
PAU and PCB and pesticide residua (e.g. DDT, HCH, heptachlor,
lindane, and methoxychlor).

Higher concentrations of metals were repeatedly measured in the
hats than in the stalks, and more in older mushrooms. Similarly to
previous years, also in 2008, in more than one third of the samples
(36.8 %) concentration of was Cd > 2 mg/kg, and in 19.2 % samples
Hg > 5 mg/kg (Fig. 6.1). In 2008 no higher amount of As and Pb
was recorded. In 8.8 % samples higher concentrations of Cu were
measured, over the limit for pesticide residua according to Regulation
No. 272/2008. According to this regulation, the concentrations of
Hg, as residuum of pesticides, in the plant samples, were higher,
with the exclusion of only one sample.

In the long-term perspective, decrease of the average concentrations
of Cd, Hg and Pb in mushroom samples is visible before 2005, after
that, mainly in Cd and Hg slight increase can be seen again (Fig.
6.2). Most probably this can be connected to certain decrease of
dust particles in CR in general, followed with moderate increase.
Comparing to previous concentrations of heavy metals in some moss
and fungal bioindicators to concentrations in organic soil horizons
(UHLIROVA, 2001) shows, that the high concentrations are mostly
connected to high actual deposition (wet and dry). Concentrations in
organic soil horizons do not need to be connected. Concentrations of
Cd in mushrooms correspond, in certain measure, to concentrations
in humus horizons and mineral soil, and it is connected to geological
composition. Comparing the data to the new data on soil samples in
the future may be of interest.

Concentrations of heavy metals in dry matter of forest fruits were
very low — often under the detection limit. Limit values for small
fruits, as given in the Regulation No. 305/2004, re-calculated for the
fresh mass, were not exceeded for Cd and Hg.

Substance of the PAU group, recommended by the EC (2005/108/
EC) was measured both in mushrooms and forest fruits. Average
concentration in one sample of dried mushrooms was 107.19 ug.kg'’
in 2008. In the dry mass of forest fruits the average amount in one
sample was 15.93 ug.kg'.



Monitoring zdravotniho stavu lesa

Obr. 6.1: Lokality prekracujici koncentrace Cd > 2 mg/kg, Hg > 5 mg/kg a Pb > 10 mg/kg v susiné hub v roce 2008
Localities exceeding Cd > 2 mg/kg, Hg > 5 mg/kg and Pb > 10 mg/kg concentration in dry matter of mushrooms
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Obr. 6.2: Primérné koncentrace Cd, Hg a Pb v susiné hub v letech 1998 — 2009
Average concentrations of Cd, Hg and Pb in mushroom dry matter in 1998 — 2008
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2008 107,19 pgkg'. V susiné lesnich plodf bylo nalezeno prii-
mérné mnozstvi v jednom vzorku 15,93 pg.kg.

Suma PCB v suchych vzorcich hub se pohybovala v rozmezi 0,05
- 3,35; 0,77 - 8,49 pg.kg'. V susiné lesnich plodi byly zjistény
koncentrace v rozmezi 0 - 0,44 pg.kg”. Po piepoctu na Cerstvy
vzorek jsou hodnoty PCB zanedbatelné.

Rezidua organickych pesticidi jsou hodnocena podle vyhlasky
MZd ¢&. 272/2008 Sb. ve znéni pozdéjsi vyhlasky MZd & 387/2008
Sb. platné od 23. 10. 2008. Koncentra¢ni rozmezi latek ze skupi-
ny DDT bylo v houbach pomérné siroké. Hodnoty se pohybovaly
v rozmezi 0,06 - 26,69 pg.kg’. VSechny vzorky vyhovély maximal-
nimu limitu rezidui (50 ug.kg"). V lesnich plodech byla zjisténa
nizka Groven vyskytu DDT (0,07 - 0,54 ug.kg*) s primérnou hod-
notou podobnou jako vroce 2005. Nepotvrdila se tedy zvy$end pra-
mérnd hodnota z roku 2006 (3,43 pg.kg?'), kterd byla nékolikana-
sobné vyssi. Hexachlorcyklohexany (HCH) byly v houbéch zjistény
v koncentra¢nim rozmezi 0,02 - 0,50 pg.kg’. V lesnich plodech

Sum of PCB in dry mushrooms was ranging between 0.05 - 3.35;
0.77 - 8.49 ug.kg'. In dry forest fruits the concentrations were 0
- 0.44 ug.kg'. Re-calculated to the fresh samples the PCB values
are negligible.

Residua of organic pesticides are evaluated according to the
Regulation by the Ministry of Agriculture No. 387/2008, valid
since October 23, 2008. Range of concentrations of substance of
DDT group was relatively wide in the mushrooms, from 0.06 to
26.69 pg.kg'. All samples were within the max. limit of 50 ug.
kg, In forest fruits the amount of DDT was low (0.07 - 0.54 ug.
kg!), of the average value similar to that of 2005. Thus the increased
value, as measured in 2006 (3.43 ug.kg'), several times higher,
was not confirmed. HCH in the mushrooms were 0.02 - 0.50 ug.
kg'. In forest fruits HCH concentrations were 0.02 - 0.20 ug.
kg'. Maximum for lindane (gama-HCH) in the mushrooms was
1.2 ug.kg'. In forest fruits the highest concentration of lindane was
0.26 ug.kg'. Heptachlor, hexachlorbenzen, aldrin, dieldrin, endrin,
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byly nalezeny koncentrace HCH 0,02 - 0,20 ug.kg"'. Maximum lin-
danu (gama-HCH) v houbdach bylo 1,2 pg.kg". V lesnich plodech
dosahovaly nejvyssi koncentrace lindanu 0,26 pg.kg. Heptachlor,
hexachlorbenzen, aldrin, dieldrin, endrin, chlordan a endosulfan
nebyly ve vzorcich hub a lesnich plodii v roce 2008 zjistény.

Soubor sledovanych PAU byl v roce 2007 podstatné rozsifen
v souvislosti s chystanou evropskou legislativou. V roce 2008 bylo
stanoveni PAU provedeno ve stejném rozsahu. Nékteré z latek
s potencidlnim karcinogennim nebo mutagennim tc¢inkem byly
v lesnich plodech prekvapivé nalezeny ve zvySeném mnozstvi
(viz tab. 6.1 2 6.2)

Aktivita cesia-137 v su$iné hub se v roce 2008 pohybovala v roz-
mezi hodnot < 1 - 11785,01 Bq.kg™, kdy 3 nejvyssi hodnoty pre-
kro¢ily nejvyssi pfipustnou uroveil radioaktivni kontaminace
potravin platnou pro pretrvavajici ozafeni po ¢ernobylské hava-
rii (Viyhlaska ¢. 307/2002 Sb.) a to v oblasti Hrubého Jeseniku
a Predhofi Hrubého Jeseniku.

V susiné lesnich plodut byla zjisténa aktivita cesia-137 v rozmezi
hodnot 7,07 - 379,31 Bq.kg-1. Po prepoctu na Cerstvy vzorek ani

yyyyy

tivni kontaminace potravin.

chlordane and endosulphan were not recorded in mushroom
samples in 2008.

The PAU group was substantially increased in 2007, in connection
to proposed changes in European legislation. In 2008 PAU was
stated in same extent. Some substances of potentially carcinogenous
or mutagenous effect, were, surprisingly, found in higher amount
also in forest mushrooms (Tabs. 6.1 and 6.2)

Caesium -137 activity in dry mass of mushrooms was < 1-11,785.01
Bq.kg', in 2008, the three highest values have exceeded the level, as
stated for food after the Chernobyl (Regulation No. 307/2002), in
the region of the Hruby Jesenik Mts. and its foothills.

In dry matter of forest fruits, the caesium-137 activity was ranging
from 7.07 - 379.31 Bq.kg-'. Re-calculated to the fresh sample,
neither the highest values have exceeded the limits for food.

Tab. 6.1: Prehled obsahu PAU v susiné hub v roce 2007 — 2008
PAU amount in mushroom dry matter in 2007 — 2008
c
Q
‘é’ c 2 g = = c c
c [4) [0} —~ c < c [0}
_S PAU g3 3 S: 2% T 58 5. c c é 2 9 £ pyren
3 < o8& O e o) of N& T o o] o = c =] S c
o5 NE NS NS NO S0 £ X< % 5] c @ S = o
28 csE c® c5 c5 o £ co P £ @ o s = o
o o c o> 05 05 B o 2% o O < ®© Q S c S
s o0 ©8&d o0 o0 £T T wd oo G c © = Q © =
Mo/kg pg/kg pg/kg ug/kg ug/kg pglkg  pglkg  pglkg  ug/kg wg/kg  Wg/kg  uglkg pglkg  pglkg  pgrkg
min 0,09 0,09 0,211 0,02 033 0,12 0,11 0,12 060 0,74 09 11,34 0,31 1,77 1,26
2007 max 36,76 3,60 6,65 4,71 18,72 10,52 13,72 7,10 123,3 10,95 11,3 1424 139 1413 63,82
pram 538 1,02 1,21 056 1,74 1,58 1,40 1,21 19,04 1,74 3,65 3869 1,66 10,76 6,12
min 0,05 0,07 0115 0,07 032 0,12 0,11 0,07 061 0,67 1,11 1,77 0,1 1,01 0,08
2008 max 174,19 90,68 170,3 86,26 40,47 28,46 100,54 232,58 25,38 6,59 167,54 167,54 13,67 383,99 509,19
pram 499 3,33 557 295 3,31 1,91 394 6,71 447 2,81 595 36,69 1,22 17,73 15,59
Tab. 6.2: Piehled obsahu PAU v susiné lesnich plodt v roce 2007 — 2008
PAU amount in forest fruits dry matter in 2007 — 2008
2 2 = - c
s = =2 5 C C 5 o 2 g
s ™ %¢ %E & 0§ gz & s ¢ g g P
B c @ c o c = P £ @ <] 3 = S
a 2z 82 88 S g ® 2 8 & 2
Hg/kg ug/kg Hg/kg Hg/kg Hg/kg Hg/kg ug/kg Hg/kg ug/kg Hg/kg ug/kg
min 0,07 0,01 0,05 0,03 0,03 0,25 0,59 0,10 0,05 0,25 0,20
2007 max 0,07 1,55 1,49 0,28 60,89 12,83 3,14 22,36 0,47 3,49 2,39
prumer 0,07 0,62 0,26 0,08 28,81 0,91 2,13 16,32 0,29 2,03 1,46
min 0,025 0,04 0,05 0,15 0,75 0,05 0,49 4,42 0,05 0,25 0,2
2008 max 0,75 0,56 5,58 1,21 4,85 6,26 2,88 18,41 0,22 3,81 34,38
prumer 0,19 0,14 1,35 0,43 1,91 6,26 0,86 7,89 0,15 1,96 15,93
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