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Mapovani vyskytu vybranych fytopatogenu

Introdukce nepivodnich patogent drevin

e zasadni problém lesnictvi, ochrany prirody a
krajiny a hospodareni v krajiné vibec

* vyznamné ekonomické skody, Casto
nevratné

Mapovani

* Casto obtizna detekce v terénu v pocatecnim
stadiu

* neznamy rozsah vyskytu a trajektorie Sireni

* nejasné ekologické naroky a limitujici
faktory




Mapovani vyskytu vybranych fytopatogenu

Plisen olsova (Phytopthora alni)

* typicky neplivodni invazni organismus

 oligofag olsi — hniloba korenu a kréku, poskozeni drevin, chradnuti
az odumreni

* transformer - poskozovany mokradni aj. olSiny a brehové porosty

Rozsah skod

1. vodohospodarstvi: poskozeno az 80-90 (—100) % olsi v
porostu, ekonomické skody, zména struktury brehovych
porostU, stabilita breh( atd.

2. ochrana prirody a krajiny: nevratné poskozeni BP,
mokradnich olsin, olSin olse sedé, aj.

3. lesnictvi (1,6%, tj. cca 2,6 mil. ha)
4. skolkarstvi



Mapovani vyskytu vybranych fytopatogenu

Plisen olSova (Phytopthora alni) v CR
e 1993 - chradnuti olsi: (Jancarik, 1993)
e 2001 - prvniizolacné dolozeny vyskyt (PA)

2002 - souvislost mezi intenzitou poskozeni a povodnémi
- PVL: sanace nékolika desitek tis. olSi

2010 - vice nez 400 lokalit
- tisice km brehovych porost
- invaze mimo kontrolu
- nejvetsi skody PVL, POH, méne PLA, PMO
- Sifeni na vychod povodim Moravy
- Uzka vazba na vodni toky, napadeni lesnich porostt nepfilis vyznamné

od r. 2001
— systematicke studium: distribuce, vyznam, populacni analyza,
ekologle epidemiologie, re2|stence moznosti ochrany

- nejvice prostudovany patogen drevin



~

CR

e 1993: chradnuti olsi: JH (Jancarik, 1993)... PU?
e 2001: prvniizolacné dolozeny vyskyt (PA)
e 2002:
e souvislost mezi intenzitou poskozeni a povodnémi
e PVL: sanace nékolika desitek tis. olSi
e 2010:
e vice nez 400 lokalit
e tisice km brehovych porostu
e invaze mimo kontrolu
e nejvetsi skody PVL, POH, méné PLA, PMO
e Sireni na vychod povodim Moravy

e Uzka vazba na vodni toky, napadeni lesnich porostl nepfilis
vyznamne



Modelova studie -
Mapovani vyskytu plisne olSové
(Phytophthora alni) v povodi Vltavy

* snaha postihnout vsechny typy
stanovist

 zachyceni vyskového gradientu i miry
antropogenni premeény krajiny

e zhodnoceni rlizného stupné
konektivity porostu

\ 4

 vytvoreni typologie krajiny

— stanoveni prostorového ramce pro
terénni mapovani



Phytophthora alni
Distribution model in the Vitava watershed

Landscape classification
input variables

- alder tree distribution

15 30 60 km

Modelova
studie

Design mapovani

e stratifikovany
vybér na zakladé
vysledkU
typologie krajiny



Phytophthora alni

Distribution model in the Vitava watershed

Landscape classification
input variables

vertical heterogeneity
] high

15 30 60 km

Modelova
studie

Design mapovani

e stratifikovany
vybér na zakladé
vysledkU
typologie krajiny



Phytophthora alni M Od e | OVé

Distribution model in the Vltava watershed .
studie

Landscape classification

input variables . s s
Design mapovani
mean January temperature

m High: 079483 e stratifikovany

M on: 10863 vybér na zakladé
vysledku

typologie krajiny

15 30 60 km



Phytophthora alni
Distribution model in the Vltava watershed

Landscape classification
input variables

stream density

15 30 60 km

Modelova
studie

Design mapovani

e stratifikovany
vybér na zakladé
vysledkU
typologie krajiny



Phytophthora alni

Landscape classification

economical losses (€/100m)
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Distribution model in the Vitava watershed

Modelova
studie

Design mapovani

e stratifikovany
vybér na zakladé
vysledkU
typologie krajiny
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Model vyskytu pro celou CR - metodicky postup
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Modelovani potencialniho vyskytu

Maximum Entropy Modelling

hodnoceni vztahu distribuce zdjmovych druht k relevantnim faktordm prostredi

Ecological Niche

environmental
conditions

species
distribution

[TTT T e [T




Model potencialniho vyskytu a skod P. alni

Vstupnl' provménné
1. UROVEN POROSTU:

nadmorska vyska porostu

lesni vegetacni stupen

skupina lesnich typl

pritomnost toku - 1: ne, 2: ano

1: bez toku, 2: do1m, 3:do 10 m, 4: nad 10 m
veék porostu

zakmeneéni

podil olSi na druhové skladbé

vymeéra porostu

zasoba biomasy

z4soba biomasy v m3/ha

prosychani - 1: ne, 2: ano

mira prosychani - 1: ne, 2: <10%, 3: 10-25%, 4: 25-50%, 5: >50%

pritomnost P.alni - 1: ne, 2: ano
kvantifikace PA - 0: neni, 1: <10ks, 2: <50 ks, 3: <100 ks, 4: >100 ks



Model potencialniho vyskytu a skod P. alni

Vstu,pnl' prgménné,
2. UROVEN OKOLI POROSTU (BUFFER 500m):

rozloha olSin v okoli

soucin rozlohy olSin v okoli a jejich procent. zastoupeni v porostu
délka okraju porostd s olSinami v okoli

podil lesnich ploch v okoli

délka liniové vegetace v okoli

primérna nadm. vyska okoli

vertikdIni heterogenita reliéfu (std) okoli

primérna rocni teplota v okoli

primérna lednova teplota v okoli

primérné rocni srazky v okoli



Model potencialniho vyskytu a skod P. alni

Vstu,pnl' prgménné , ,
3. UROVEN SUMARNICH POVODI:

plocha sumarniho povodi

pocet porostl olSin v povodi

souhrnna plocha porostt olSin v povodi

soucin rozlohy olSin v povodi a jejich procent. zastoupeni v porostu

souhrnna délka vodnich tokd v povodi

pocet rybnik v povodi

vertikdlni heterogenita reliéfu (std) v povodi
podil zalesnéné plochy v povodi



Vysledky modelu

80 km

Mapa potencialniho rizika vyskytu a Skod
zpusobenych Phytophthora alni
v lesnich porostech CR

Legenda

C] hranice lesnich sprav
riziko $kod
- velmi nizké
nizké
stfedni
| vysoké

- velmi vysoké

Romportl, Chumanova, Cerny,
Havrdova, Peskova, Strnadova
VUKOZ, v.v.i., 2015
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Dalsi kroky - modelovani Sireni

Dispersal model:
CIRCUITSCAPE — THEORY (McRae 2006, McRae et al. 2008)

Evolution, 60(8), 2006, pp. 15511561

CONCEPTS & SYNTHESIS

ISOLATION BY RESISTANCE
EMPHASIZING NEW IDEAS TO STIMULATE RESEARCH IN ECOLOGY

Brap H. McRAE
National Center for Ecological Analysis and Synthesis, University of California, Santa Barbara, California 93101-5504

E-mail: mcrae@nceas.ucsb.edu Ecology. 89(10),

© 2008 by the E

. pp. 2712-2724
I Socicty of America

USING CIRCUIT THEORY TO MODEL CONNECTIVITY IN ECOLOGY,

c I RCU ITSCAPE.O RG EVOLUTION, AND CONSERVATION

Brap H. McRag,"* Brerr G. Dickson? Timoray H. Kerrr® anp Virar B, Suan®

"National Center for Ecological Analysis and Synthesis, Santa Barbara, Cafifornia 93101 USA
Center for Environmental Sciences and Education, Northern Arizana University, Flagstaff, Arizona 86011 USA
3Section of Integrative Biology, University of Texas at Austin, Austin, Texas 78712 USA
*Departmient of Computer Science, University of California, Santa Barbara, California 93106 USA
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Phytophthora Alder Decline: Disease Symptoms, Causal
Agent and Its Distribution in the Czech Republic
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Identification of Phytophthora alni Subspecies
in Riparian Stands in the Czech Republic
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The effects of flooding and Phytophthora alni infection

on black alder
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Landscape typology as a spatial framework for phytopathogical studies
Dusan Romporti, Karel Cerny
Department. logi Silve. by wvi, Kvitnové ném. 391, 0 , (Z: romponi@vukoz ot
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STUDY AREA

= the Vitaws watershed - Centrd s Scutharn Bohemia

METHODS

Mamodicy

Karel Cerny, Nela Filipova, Veronika Strnadova

Silva Tarouca Research Institute, Prihonice, Czech Republic

The climate change can affect
the impact of Phytophthora
alni subsp. alni

The sensitivity of alder pathogen Phytophthora alni subsp. alni (PAA) to
low temperatures should be supposed because of absence of resting
structures and from other reasons (1). Therefore the supposed climate
change can have fundamental impact on spread and importance of the
pathogen and on management of black and grey alder stands.
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quadrant of stem girth significantly enhanced the survival.

identified (Fig. 3).

days at-10.0 °C (Figs. 4,5).
“PAAs c
days at -t

“C (Fig. 4,5).

Conclusions

Europe.

water and soll at zero for a long time.

|Outcomes were published (1,2) and verified by modelling (3).

337-342; (3) Aguayo J. ot a. (2014): Glob. Change BloL doi:10.1111/gcb. 12681

Qutcomes

* PAA survival in trees differed according to winter temperature course.
Its survival was highly limited (2.70%) after standard winter (avg.
temperature ~1.96°C), whereas after the extremely mild winter (2.54°C)
without deep frosts the survival was ca 10x (25.52%) more successful.

+ The thickness of covering tissues and exposure to the most heated (SW)

(1) Garng K., Simadovd V. {2012): 4. For, Sei. 8: 328-336; (2) Cormy K. ot ol (2012)- Forest Syst, 21

+ The damage in the field depends on temprature and altitude (Fig. 2).
* The effect of bark thickness was verified by in vitro test. Under thin
tissues (upto 8 mm) PAA died within 3 days at ~7.5 °C, whereas under
thicker tissues it survived at different rate (0.1-0.8). The significant
regression (r=0.76) of PAA survival on thickness of covering tissues was

+The failure time analysis showed that PAA survival significantly
decreased after 4-days-incubation at ~7.5 °C and completely died after 2

able to survive (in low frequency) in host tissues at least 28

The results proved PAA to be very sensitive to heavy frost. The climate
‘change characterized by the increasa in the lowest winter temperatures
(as hypothesized by IPCC) poses a significant risk for alder population in

On the other hand, it was also found out, that PAA is unexpectedly cold-
tolerant and it is apparently capable to survive in roots in non-frozen

stands was Ivesigand Wi cocpacnion Wi Sae Foents n 913 The

of phytoghthors root and collar ot of wd

ciad rom mors than 840 stands ‘coming 1
2 8.0 with use of GLM, T

iscltos wore determined by standard methods (1.2

Outcomes
+ Phytophthora alder disease was identified in 53% stands

+Presence of the disease was positively affected by presence of
watercourse in the stand and volume of alder biomass (standing timber
stock). Presence of the disease was negatively affected by altitude (p <
0.01).

+ Watercourses were identified in 78% of diseased stands. Significant
differences in damage according to width of the watercourse was
identified (Fig. 1) and positive regression of disease Impact to
watercourse width was identified (p < 0.05).

+ Median of age of affected stands was 59 years (the difference in age of
affected and healthy stands was not found, Fig. 2,

* There were 34 hot spots of infection identified in the investigated area:
32 fishfarming ponds and 2 forest stands (Fig. 3).

+ Presence of PA in forest nurseries was very low (Tab. 1)

Conclusions and speculation
Natural spread of the pathogen with water prodominates over the spread
via infected planting material in the area because of:

1) strong relation of pathogen presence in forests to watercourses,

2) high age and biomass volume of infected stands,

3) fishfarming ponds as dominating hot spots in landscape and

4) low frequency of PA in nurseries.

Similar pattern of pathogen distribution in landscape and its impact
provailing in riparian stands could be also awaited In other European
countries and areas with less intensive alder management.

1Silva Tarouca Research Institute, Pruhonice; 2Forestry and Game Managemer

Factors affecting Phytophthora alni distribution
N in State Forests of the Czech Republic

Karel Cerny', Veronika Strnadova', Dusan Romportl', Marcela Mrézkova', Ludmila Havrdova', Markéta Hrabétov:
Roman Modilinger®, Vitézslava Peskova?

Phytophthora alni (PA) is the most important pathogen of European alders. Besid
losses in forests where it can be introduced with planting material (1). It is very i
know its real distribution in forests, its importance and possible ways of introducti

Economical losses caused by Phytophthora
alni in riparian stands. Typological study of
Z Vitava River basin (Czech Republic)

Karel Cerny", Veronika Strnadova', Liliya Fedusiv', Sirka Gabrielova', Zuzana Hanackova', Ludmila Havrdova',
Markéta Hrabétova', Marcela Mrézkova', Katefina Novotna', Vitézslava Peskova?, Petra Stochlové', Dusan Romportl!

1Silva Tarouca Research Institute, Pruhonice; *Forestry and Game Management Research Institute, Strnady; Czech Republic
In recent years Phytophthora alni (PA) causes heavy and | y)siwation__,
losses in riparian RS
alder stands. It is necessary for river authorities to have 2
basic information on economical losses caused by PA in
different landscape types.

‘The Vitava River basin (VRb, Fig. 1,2) is highly affected by PA and

serves as a model area. The information on pathogen distribution and ecology

was summarized and the most important independent environmental factors
iaicingthe pllogte dlebuton ienaly of s eyoam, ity of frset

aider plantings, vertical heterogeneity and avg. january temperature; Figs. 3-6)
were selected and used in a statistical model. VRb area was divided by
roctangular grid (2.5 x 2.5 km), average values of variables were computod for
ail quadrates using GIS and quadrates clustered into 6 groups according to
their environmental similarity (Fig. 7). The average values of all four variables
were computed for each cluster and rank transformed. The ranks were
averaged and ranking of clusters hypothetically corresponding to the PA

Impact was assembled (Fig. 8). Detection of PA distribution and evaluation of

losses started in randomly selected quadratos in 2013, The economical losses

n alder stands were computed according to applicable regulations evaluating

the price of troes (1) and the cost of necessary works In affected aldar stands —

Preliminary outcomes 1201 3, 116 quadrates)

+ 71% of quadrates with PA.

+ Important economical losses (EL) in 58% of quadrates.

* Average EL exceeded 1700 €/100 m of affected stand.

*+ Landscape types differed in EL (ANOVA, p < 0.05; Fig. 9)

+ The most affected were wet and flat landscapes in middle
altitudes and South Bohemian (pond) basins (Figs. 9,10).

* Less affected were valleys of broad rivers in lowlands
and varied highlands with sparse water systems.

* Mountain landscapes with high vertical heterogeneity
(and cold climate) and vice versa dry ad warm landscapes
with low frequency of alder plantations were the least
affected ones.

* Field data confirm applicability of the model.

9 real economical losses.
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(1) Decree of Ministry of Finance of the Czech Rep. No. 3/08 Coll. as amended by 456/2008 of Coll. The work is funded by grant no. NAZV QJ1220219
{2) Anonymous (2014): Catalogue of descriptions and guide prices of construction works, URS, Prag by Ministry of Agriculture of the Czech Republic
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