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Zavereéna karta projektu

Nazov projektu Eviden¢né ¢islo projektu APVV-16-0306

Identifikacia environmentalnej zranite'nosti a adaptivneho potencialu populacii smreka
(Picea abies Karst. L.) v podmienkach meniacej sa klimy.

Zodpovedny riesitel RNDr. Lubica Ditmarova, PhD.

Prijlemca Ustav ekolégie lesa SAV

Nazov pracoviska, na ktorom bol projekt rieSeny

Ustav ekolégie lesa SAV vo Zvolene
Technicka univerzita vo Zvolene

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

Na rieSeni projektu nespolupracovalo zahrani€éné pracovisko.

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

Pri rieSeni projektu neboli podané ani udelené patentové prihlasky alebo uzitkové vzory.

Najvyznamnejsie publikacie (knihy, ¢lanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace

Publikacie v zahrani¢nych karentovanych ¢asopisoch

1. JAMNICKA, Gabriela - FLEISCHER JR., P. - PSIDOVA, Eva - KONOPKOVA, Alena -
KUCEROVA, Jana - KURJAK, Daniel - ZNCAK, Marek - DITMAROVA, Lubica. Norway
spruce (Picea abies L.) provenances use different physiological strategies to cope with
water deficit. In Forests, 2019, vol. 10, no. 8, art. no. 651. ISSN 1999-4907.

2. HRIVNAK M, KRAJMEROVA D, GOMORY D. Lack of signals of selection at candidate
loci at a small geographical scale along a steep altitudinal gradient in Norway spruce (Picea
abies Karst.). Acta Biologica Cracoviensia s. Botanica, 2019, 61(1): 43-51

FLEISCHER P., HOLKO L., CELER S., CEKOVSKA L., ROZKOSNY J., SKODAP.,
OLEJAR L., FLEISCHER P. Carbon Balance and Streamflow at a Small Catchment Scale
10 Years after the Severe Natural Disturbance in the Tatra Mts, Slovakia. In Water, 2020,
12(10), p. 2917.

3. HROSSOB., MEZE| P., POTTERF M., MAIDAK A., BLAZENEC M., KOROLYOVAN.,,
JAKUS R. Drivers of Spruce Bark Beetle (Ips typographus) Infestations on Downed Trees
after Severe Windthrow. In Forests, 2020, 11(12), p.1290.

4. KONOPKOVAA., HUDOKOVA H., JEZIK M., KURJAK D., JAMNICKA G., DITMAROVA
L., GOMORY D., LONGAUER R., TOGNETTI R., PSIDOVA E. Origin rather than mild
drought stress influenced chlorophyll a fluorescence in contrasting silver fir (Abies alba Mill.)
provenances. In Photosynthetica, 2020, 58, p. 549-559. )

5. KONOPKOVAA.,, PSIDOVA E., KURJAK D.,STOJNIC S., PETRIK P., FLEISCHER JR
P., KUCEROVA J., JEZIK M., PETEK A,, GOMORY D.,KMET J., LONGAUER R.,
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DITMAROVA L. Photosynthetic performance of silver fir (Abies alba) of different origins
under suboptimal growing conditions. In Functional Plant Biology, 2020, 47, p.1007. .

6. LESTIANSKA A., FLEISCHER P., MERGANICOVA K., FLEISCHER P., STRELCOVAK.
Influence of Warmer and Drier Environmental Conditions on Species-Specific Stem
Circumference Dynamics and Water Status of Conifers in Submontane Zone of Central
Slovakia. In Water, 2020, 12(10), p. 2945.

7. LESTIANSKA A, FLEISCHER P. JR., FLEISCHER P., MERGANICOVA K.,
STRELCOVAK. Interspecific variation in growth and tree water status of conifers under
water-limited conditions. In Journal of Hydrology and Hydromechanics, 2020, 68 (4), p.368—
381

8. JEZIK M., BLAZENEC M., MEZE| P., SEDMAKOVA D., SEDMAK R., FLEISCHER JR.
P., FLEISCHER P., BOSEI'A M., KURJAK D., STRELCOVAK., DITMAROVA L. Influence
of weather and day length on intra-seasonal growth of Norway spruce (Picea abies L.
(Karst.)) and European beech (Fagus sylvatica L.) in a natural montane forest. Canadian
Journal of Forest Research, 2021, DOI: 10.1139/cjfr-2020-0067

9. PETER PETRIK, PETER FLEISCHER, ANJA PETEK, ALENA KONOPKOVA, DANIEL
KURJAK. Seasonal acclimation of PSIlI thermostability via pigments ratio adjustment of
Norway spruce (Picea abies). In Proceedings, 2021, 68, x. https://doi.org/10.3390/xxxxx
Vedecké prace publikované v recenzovanych vedeckych ¢asopisochv SR

WOS aSCOPUS:

1. GOMORY D., KRAJMEROVA D., HRIVNAK M., LONGAUER R. Assisted migration vs.
close-to-nature forestry: what are the prospects for tree populations under climate change?
In Cent. Eur. For. J., 2020, 66 (2), p.63-70.

2. KONOPKOVA A., VEDERNIKOV K. E., ZAGREBIN E. A., ISLAMOVA N. A,
GRIGORIEV R. A, HUDOKOVA H., PETEK A, KMET J., PETRIK P., PASHKOVA A. S.,
ZHURAVLEVA A. N., BUKHARINA I. L. Impact of the European bark beetle Ips typographus
on biochemical and growth properties of wood and needles in Siberian spruce Picea
obovata. In Central European Forestry Journal, 2020, 66(4), p.243-254.

3. JAUNICKA G., KONOPKOVAA., FLEISCHER P., KURJAK D., PETRIK P., PETEKA,,
HUDOKOVA H., FLEISCHER P., HOMOLOVA Z., JEZIK M., DITMAROVA, L. Physiological
vitality of Norway spruce (Picea abies L.) stands along an altitudinal gradient in Tatra
National Park. In Cent. Eur. For. J., 2020, 66(4), p.227-242.

Ostatné:

1. STEFANEC M., KONOPKOVA A., KURJAK D. Porovnanie réznych spdsobov
hodnotenia prieduchovych charakteristik. In Acta Facultatis Forestalis 62(2), p.35-44.
Publikacie, ktoré vznikli s podporou projektu a boli zaslané v roku 2021 do medzinarodnych
vedeckych Casopisov

1. HRIVNAK M, KRAJMEROVA D, KURJAK D, KONOPKOVA A, MAGNI F, SCAGLIONE
D, DITMAROVA L, JAMNICKA G, MARESOVA J, GOMORY D: Differential associations
between nucleotide polymorphisms and physiological traits in Norway spruce (Picea abies
Karst.) provenances under contrasting water regimes. Forestry, 2021 (submitted)

2. HANA HUDOKOVA, PETER PETRIK, ANJA PETEK, ALENA KONOPKOVA, ADRIANA
LESTIANSKA, KATARINA STRELCOVA, JAROSLAV KMET, DANIEL KURJAK. Heat-
stress response of photosystem Il in five ecologically important tree species of European
temperate forests. Polish Journal of Ecology, 2021 (submitted)

Vzhladom na velky rozsah dosial nepublikovanych dat ziskanych v ramcirieSenia projektu,
je realny predpoklad, Ze v nasledujucom obdobi budu tieto vyuzité pre tvorbu dalSich
vedeckych publikacii a prezentacii na vyznamnych vedeckych podujatiach.

Vedecké prace uverejnené v recenzovanych zbornikoch z domacich konferencii

1. GOMORY D, KURJAK D, KRAJMEROVA D, HRIVNAK M. Odolnost fotosyntézy vogi
vysokym teplotam u lesnych drevin. In: Suskova M (ed.) Lesné semenarstvo, Skblkarstvo a
umela obnova lesa 2019. Zdruzenie lesnych Skélkarov, Snina, Zbornik referatov z
medzinarodnej konferencie, 19.-20.6.2019 Liptovsky Jan, ISBN 978-80-972697-2-2
Vedecke prace uverejnené v recenzovanych zbornikoch zo zahrani¢nych konferencii

1. JEZIK, Marek — BLAZENEC, Miroslav — JAMNICKA, Gabriela - STRELCOVA, Katarina —
FLEISCHER, Peter, Jr. — DITMAROVA, Lubica. Odozva sezénnej dynamiky prirastku
obvodov kmeriov buka a smreka na variabilitu po¢asia vo vysokohorskom prirodnom lese
pocas rokov 2017-2018 na zaklade proxy dat extrahovanych z dendrometrov. Intra-seasonal
response of beech and spruce stem circumference increments to weather variability in

Formular ZK, strana 2/4



montane natural forest during 2017-2018 based on proxies extracted from dendrometers. In
,Vliv abiotickych a biotickych stresorl na viastnosti rostlin 2019%: recenzovany sbornik
prispévkl. Editor FrantiSek Hnilicka. - Praha, 4.-5. zafi 2019, pp. 57-60. ISBN 978-80-213-
2949-2, 978-80-89408-35-1.

2. JEZIK, Marek - SEDMAKOVA, Denisa - SEDMAK, Rébert - BOSELA, Michal -
STRELCOVA, Katarina - BLAZENEC, Miroslav - DITMAROVA, Lubica. Intra-seasonal
beech chronologies response to weather variability during twelve consecutive seasons at
high altitude in Pofana Mts., Western Carpathians, based on proxies extracted from
dendrometers. In Proceedings of the Tree-rings in archaeology, climatology and ecology :
TRACE 2019 : 7-11 May 2019, San Leucio-Caserta, ltaly, p.(Trace 2019 : Tree rings in
archaeology, climatology and ecology).

3. GOMORY D, KRAJIMEROVA D, LONGAUER R, HRIVNAK M. Genetické a epigenetické
aspekty fenologické adaptace populaci smrku ztepilého a buku lesniho na klimatické
podminky lokality pdvodu. In: Roznovsky, J., Litschmann, T. (eds): Fenologie, jeji vyznam a
uziti. Modra 11.-12.4.2019, VUMOP v.v.i. Praha, ISBN 978-80-87361-83-2

4. LESTIANSKA A., FLEISCHER P. JR., FLEISCHER P., STRELCOVAK.,
MERGANICOVA K. Intra-annual radial growth patterns of two species of Larix decidua and
Abies alba in relation to water limitations. In: de Mattos P. P. et al. (eds.), 2019: Forest
research and Cooperation for Sustainable Development. Pesq. Flor. Bras., Colombo, v. 39,
201902043, Special issue of the Brazilian Journal of Forestry Research, XXV IUFRO
World Congress, 29 Sept — 5 October 2019, Curitiba, PR, Brazil, Abstracts: 768 p.
Vzhladom na velky rozsah dosial nepublikovanych dat ziskanych v ramcirieSenia projektu,
je realny predpoklad, ze v nasledujucom obdobi budu tieto vyuzité pre tvorbu dalSich
vedeckych publikacii a prezentacii na vyznamnych vedeckych podujatiach.

Uplatnenie vysledkov projektu

- v skriningu a identifikacii genetickych zdrojov lesnych drevin zameranych na toleranciu a
adaptaciu na sucho a vysoke teploty

- moznost integracie stanovenych fyziologickych a rastovych znakov populacii smreka
odlisného geografického pdvodu priamo do hodnotenia porovnavacich vysadieb aj do
hladania genetického podkladu znamych geografickych trendov premenlivosti rastovych a
adaptivnych znakov

- v rozvoji aplikacii fenotypovania pre detailnejSie poznanie a identifikaciu zranitelnosti
rastlin na environmentalne stresy

- pri rozvoji vedeckej Skoly Stresovej fyzioldgie rastlin a Fyzioldgie a patofyzioldgie lesnych
drevin na UEL SAV a Lesnickej fakulte TU vo Zvolene

Suhrn vysledkov riesenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Hodnotenie adaptivneho potencialu genetickych zdrojov smreka a zvySovanie jeho
adaptability v podmienkach meniacej sa klimy vystupuje ako klu€ovy faktor pre prezitie a
kontinuitu smrekovych ekosystémov. V ramci rieSeného projektu sme hodnotili mieru
ohrozenia vybranych populécii smreka stresovymi vplyvmi (najma stres zo sucha)
prostrednictvom modernych diagnostickych metdd, ktoré umozriuju kvantifikovat
fyziologické procesy v pozadi rastu a prezivania stromov.

V rdmcirieSeného projektu sme identifikovali mieru zranitelnosti a adaptivneho potencialu
vybranych populacii smreka na kritické hodnoty niektorych faktorov prostredia — najma
sucha a vysokej teploty, prostrednictvom simulovanych experimentov v kontrolovanych
podmienkach i v podmienkach prirodnych horskych lesov. Verifikovali sme odliSné stratégie
populacii smreka (v ramci vySkového gradientu) na fyziologickej urovni - spojené najma s
fotosyntetickou vykonnostou — voc€i suchu. V podmienkach Slovenska i strednej Eurépy bol
prvykrat testovany a aplikovany systém automatizovaného fenotypovania na indikaciu miery
odozvy smreka na stres zo sucha.

Za najdoblezitejSi vysledok rieSenia projektu povazujeme verifikaciu odliSnych fyziologickych
stratégii a regulatnych mechanizmov u testovanych populacii smreka (v ramci vySkového
gradientu) - spojené najma s fotosyntetickou vykonnostou, produkciou sekundarnych
metabolitov i rastovou odozvou vo€i suchu a vysokej teplote. Uvedeny poznatok méze
prispiet k lepSiemu objasneniu environmentalnej zranitelnosti populacii smreka rozdielneho
geografického pdvodu v priamej nadvaznosti na extrémne prejavy meniacej sa klimy
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(opakujuce sa peridédy sucha, teplotny stres a dalSie stresové faktory, ktoré spolupdsobia v
horskych smrekovych ekosystémoch).

Suhrn vysledkov riesenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

Assessing the adaptive potential of spruce genetic resources and increasing its adaptability
in a changing climate is a key factor for the survival and continuity of spruce ecosystems. As
part of the project, we evaluated the degree of threat to selected spruce populations from
stress (especially drought stress) through modern diagnostic methods that allow
quantification of physiological processes in the background of tree growth and survival. As
part of the project, we identified the degree of vulnerability and adaptive potential of selected
spruce populations to critical values of some environmental factors - especially drought and
high temperatures, through simulated experiments in controlled conditions and in the
conditions of natural mountain forests. We verified different strategies of spruce populations
(within the altitude gradient) at the physiological level - associated mainly with
photosynthetic performance - against drought. In the conditions of Slovakia and Central
Europe, an automated phenotyping system was tested and applied for the firsttime to
indicate the degree of response of spruce to drought stress

The mostimportant result achieved in the project is a verification of different physiological
strategies and regulatory mechanisms in the tested spruce populations (within the altitude
gradient) connected mainly with photosynthetic performance, production of secondary
metabolites and growth response to drought. This finding may contribute to better
elucidating the environmental vulnerability of spruce populations of different geographical
origins in direct relation to the extreme manifestations of a changing climate (recurring
periods of drought, heat stress and other stressors that interact in mountain spruce
ecosystems).
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