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Abstract

This paper presents a botanical-geographical glossary comprising 855 geographical
adjectives occurring in the updated version of the Slovak botanical nomenclature. These
adjectives are derived from geographical names of plant localities across various continents.
The glossary includes etymological explanations, original forms of geographical names, and,
where necessary, their transcription in the local script. The aim of this work is to facilitate
the identification of the origin of species epithets and to reduce the likelihood of errors in
the formation of new geographical adjectives in the future. During the compilation, several
incorrectly formed names that were not revised in the new version of the nomenclature were
corrected.

Keywords: Slovenské botanické menoslovie, etymologia, slovnik

Uvod

Po takmer Styridsiatich rokoch vysla aktualizovana a vyrazne doplnend verzia
slovenského botanického menoslovia (Kliment et al. 2025). Jednou z kategorii vedeckych
mien su druhové ndzvy utvorené z geografickych nazvov oznacujucich lokality vyskytu
rastlin. V aktualnej verzii sa nachadzaju stovky takychto pripadov, ¢asto pochadzajucich
z menej znamych oblasti Azie, Australie, Afriky ¢i Juznej a Severnej Ameriky.

Hoci metodika tvorby tychto mien je v diele Slovenské botanické menoslovie— cievnaté
rastliny (Kliment et al. 2025) podrobne opisana, nie vZdy je mozné zo slovenského
adjektiva jednoznacne urcit’ pdvodnu lokalitu. Hlavnou pri¢inou st homonymné alebo
velmi podobné nazvy geografickych objektov v odlisnych Castiach sveta, ktoré veda
k tvorbe podobnych slovenskych adjektiv. Rovnaky problém vznikad aj pri tvorbe
latinskych adjektiv vo vedeckych menach, preto sa v novodobych vedeckych opisoch
uvadza ich povod.

* Corresponding author: michal.hrabovsky@uniba.sk



Cielom tohto clanku je doplnit’ slovenské botanické menoslovie o slovnik
geografickych adjektiv, podobne ako uz existuju terminologické slovniky (napr. Futak
1966, Cervenka 1968) pre morfologické adjektiva predstavujuice najbeznejsiu kategoriu
druhovych mien.

Material a metody

Pri ndzvoch cudzich geografickych objektov rozliSujeme exonyma (t. j. vzité
slovenské nazvy geografického objektu) a endonyma (t. j. nazvy geografickych objektov
v jazyku pouzivanom natzemi, kde sa geografické objekty nachadzaju). Napriek
tomu, Ze druhové mena vytvorené z exonym (napr. parizsky, viedensky, zahrebsky) st
jednoznacné, v predkladanom slovniku ich uvadzame pre potencidlnych zahrani¢nych
Citatelov. Vacsinu slovnika vSak tvoria adjektiva odvodené od endonym. Medzi
endonyma zahfiame napriklad aj miestne mena lokalit z Ruska, Indie, Iranu, Ciny alebo
Japonska, ktoré prepisujeme z inych grafickych ststav do latinského pisma pouzivaného
v slovencine. Ked’ze anglické prepisy tychto endonym sa mozu lisit' od slovenskych,
uvadzame pri takychto lokalitdich v zatvorke miestny nazov v pdvodnom pisme, aby
bola lokalita I'ahSie dohl'adatel'na na medzinarodnych mapéch.

Vysledky a diskusia

V monografii Slovenské botanické menoslovie — cievnaté rastliny (Kliment et al.
2025) sa nachadza vyse 800 geografickych adjektiv. K tymto adjektivam sme vytvorili
slovnik. V porovnani s pdvodnym menoslovim (Cervenka et al. 1983) boli doplnené
stovky novych geografickych adjektiv. Ked’ze v§ak pdvodné geografické nazvy nepresli
uplnou reviziou, v tomto prispevku opravujeme mena tychto rastlin: Abies cilicica (jedla
cilicijskd — j. cilicijskd), Alepidea amatymbica (snilka amathembska — s. thembuska),
Alocasia xmortfontanensis (alokazia mortefontainesk& — a. mortefontaineska),
Argyranthemum maderense (chryzantémovka madeirska — ch. kanarska), Allium
karataviense (cesnak karatavsky — c. karatausky), Aniba panurensis (aniba ipanuréska —
a. ipanoréska), Arenaria kansuensis (piesoCnica kansuanska — p. kansuska), Asplundia
labela (asplundia chiapasskd — a. chiapaskd), Bupleurum gibraltaricum (prerastlik
gibraltarsky — p. gibraltarsky), Calceolaria nevadensis subsp. meridensis (papucka
nevadskd meridskd — p. nevadska méridskd), Caryopteris xclandonensis (bradavec
klandonsky — b. clandonsky), Cedrela salvadorensis (cedrela salvadorskd — c.
salvadorskd), Centaurea phrygia (neviddza frygickd — n. frygickd), Chamaesium
Jjiulongense (chamézium jiugonské — ch. tioukunské), Colona merguensis (kolona
merguiskd — k. mergujskd), Copiapoa calderana (kopiapoa kalderska — k. calderska),
Cyclea longgangensis (cyklea longganskd — c. lungkanskd), Dalbergia tucurensis
(dalbergia tukuruska — d. tucurtiska), Epipactis placentina (krustik piacensky — k.
piacenzsky), Euodia tietaensis (evodia tietska — tiétska), Fuchsia magdalenae (fuchsia
magdalénska — f. magdalenskd), Hemigraphis banggaiensis (hemigrafka banggaiska
— h. banggajska), Hieracium pietroszenze (jastrabnik pietroSsky — j. pietrosulsky), /lex
xaltaclerensis (cezmina altaklaraskd — c. highclereska), Ipomoea orizabensis (povojnik

4



orizdbsky — p. orizabsky), Lilium taliense (Talia taliska — [. talijskd), Magnolia
lotungensis (magnolia lotunskd — m. luotunskd), Microtoena moupinensis (mikroténka
mupinska — m. mupchinskd), Neolemonniera ogouensis (neolemoniéra ogouéska
— n. ogoouéska), Orinus onites (pamajoran heraklesky — p. heraklejsky), Orinus
kokonorica (orinus kukonorsky — o. kukunorsky), Pseudopanax chatmanicus (pazenSen
chatamsky — p. chathamsky), Ranunculus niepolomicensis (iskernik niepolomicky —
i. niepotomicky), Rhododendron kiusianum (rododendron kjussky — r. kjasusky), Ribes
moupinense (ribezl'a mupinskd — r. mupchinskad), Rubus cimbricus (ostruzina cimberska
— 0. kimberskd), Viburnum burejaeticum (kalina burjatska — k. buriatskd), Viburnum
carlesii var. bitchiuense (kalina Carlesova bi¢uska — k. Carlesova biccuska).

Botanicko-geograficky slovnik

aargausky (argoviensis) — Aargau, kanton na severe Svajéiarska

aberdarsky (aberdaricus) — Aberdare, pohorie v Keni

abesinsky (abyssinicus) — Abesinsko, historicky ndzov Etiopie

abchazsky (abchasicus) — Abchéazsko, autondmna oblast’ Gruzinska

acomaysky [akomajsky] (acomayensis) — Acomayo, mesto a oblast’ v Peru

aconcagujsky [akonkagujsky] (aconcaguensis) — Aconcagua, najvyssi vrch v Argentine

adamawsky (adamauensis) — Adamawa, §tat v Nigérii

adensky (adenensis) — Adensky zaliv, Jemen

afgansky (afghanicus) — Afganistan, §tat v Azii

aflatunsky (aflatunensis) — Aflatun (tiez Avletim, kirgiz. ABnerum), obec v Kirgizsku

africky (africanus, afer) — Afrika, kontinent na juznej pologuli

alabamsky (alabamensis) — Alabama, Stat v USA

albanijsky (albanensis) — Albania, mesto v Kolumbii

aleppsky (aleppicus, chalepensis, halepensis) — Halab (starSie Aleppo), mesto v Syrii

aleutsky (aleuticus) — Aleutské ostrovy, sucast’ amerického Statu Aljaska

alexandrijsky (alexandrinus) — Alexandria, mesto v Egypte

alfacarsky [alfakarsky] (alfacarensis) — Alfacar, historické mesto v Andaluzii

alhadijsky (hadiensis) — Al-Hadiyah [alhadia] (arab. sLgll), obec v Jemene

aljassky (alascensis, unalaschcensis) — Aljaska, §tat v USA

alleghensky (alleghaniensis) — Allegheny, pohorie v USA (plosina v Apalacskych
vrchoch)

alpsky (alpinus) — Alpy, pohorie v Eur6pe

alsasky (alsaticus) — Alsasko, region vo Francuzsku

altajsky (altaicus) — Altaj, pohorie v Azii

altamazsky (alatamahus) — Altamaha, rieka v Georgii, USA

amahusky (amahussanus) — Amahusu (indonéz. Harmalakkabessy), obec na ostrove
Ambon, Moluky, Indonézia

amansky (amaniensis) — Amani, prirodna rezervéacia v Tanzanii

amaruaysky (amaruayensis) — Amaruay, vrch v masive Los Hermanos, zdpadne od Los
Testigos, Venezuela

amazonsky (amazonicus) — Amazonia, oblast’ v Juznej Amerike

ambalabsky (ambalabeensis) — Ambalabe, obec na Madagaskare

ambonsky (amboinicus) — Ambon, ostrov v suostrovi Moluky, Indonézia

ambonzsky (ambongensis) — Ambongo, obec na Madagaskare



ambovombsky (ambovombensis) — Ambovombe-Androy, mesto na Madagaskare

ambresky (ambrensis) — Montagne d‘ Ambre, narodny park na Madagaskare

americky (americanus) — Amerika, kontinent

amursky (amurensis) — Amur, rieka vo vychodnej Azii

anagsky (anagensis) — Anaga, horsky masiv na Tenerife, Kanarske ostrovy

anakkalsky (annaikalensis) — Anakkal (malajalam. @RM&E&@D), obec severne od mesta
Palakkat, India

anatolsky (anatolicus) — Anatélia, historicky nazov Malej Azie

aflatuysky [anatujsky] (anatuyanus) — Afiatuya, mesto v Argentine

andamansky (andamanicus) — Andamany, stostrovie v Indickom oceane

andonzsky (andongensis) — Pungo-Andongo, mesto v Angole

andsky (andinus) — Andy, pohorie v Juznej Amerike

angamoozhyjsky [angamulijsky] (angamoozhiensis) — Angamoozhy (malajalam.
@Reeranyl), dedina v Kerale, India

anglicky (anglicus) — Anglicko, krajina v Spojenom kralovstve Velkej Britanie
a Severného Irska

angolsky (angolensis) — Angola, §tat v Afrike

ankarsky (ancyrensis) — Ankara (hist. Ancyra), hlavné mesto Turecka

annamsky (annamicus) — Annam, historické uzemie vo Vietname

antarkticky (antarcticus) — Juzny oceén (tiez Antarkticky ocean), ocean okolo Antarktidy

antilsky (antillarum, antillanus) — Antily, stiostrovie v Karibiku

antioquijsky [antiokijsky] (antioguiensis) — Antioquia, department v Kolumbii

antongilsky (antongiliensis) — Antongilsky zaliv, Madagaskar

antsingyjsky (antsingyensis) — Antsingy, les v ndrodnom parku Tsingy de Bemaraha,
Madagaskar

apantsky (apantensis) — Cerro Apante, prirodna rezervacia v Nikarague

apeninsky (apenninus) — Apeniny, pohorie v Taliansku

apulsky (apulus) — Apulia, region v Taliansku

arabsky (arabicus) — Arabsky polostrov, Azia

aragasky [arasasky] (aracaensis) — Araca, rieka v Brazilii

ardensky (arduenennsis) — Ardeny, pohorie v Belgicku

arequipsky (arequipensis) — Arequipa, mesto a region v Peru

arfacky (arfakensis) — Arfak, pohorie v Zapadnej Papue, Indonézia

argentinsky (argentinensis) — Argentina, §tat v Juznej Amerike

argolsky (argolicus) — Argolis, historicky region v Grécku

arizonsky (arizonicus) — Arizona, $tat v USA

arkansasky (arkansanus) — Arkansas, §tat v USA

arkticky (arcticus) — Arktida, polarna oblast’ severnej pologule

arménsky (armeniacus, armenus) — Arménsko, §tat v Azii

arunacalpradéssky (arunachalensis) — Arunacalpradé$ (hind.3TUTTdel uaen), stat
v severovychodnej Indii

aruwimijsky (aruwimiensis) — Arawimi, rieka a oblast’ v Kongu

asamsky (assamicus) — Asam, §tat v severovychodnej Indii

astlrsky (asturiensis, asturicus) — Asturia, provincia v Spanielsku

askalonsky,askelonsky (ascalonicus)—Askelon (tiezAskalon, hebr. 172p¥R), mestov Izraeli

atacamsky [atakamsky] (atacamensis) — Atacama, pust v Cile
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aticky (atticus) — Atika, historicky region a polostrov v Grécku

atlanticky (atlanticus) — Atlanticky ocean

atlasky (atlanticus) — Atlas, pohorie v regione Maghreb, Afrika

atursky (aturiensis) — Atur, obec v Akvitansku, Franctuzsko

auasky (avasmontanus) — Auaské vrchy (tiez Auas), pohorie v Namibii

australazijsky (australasicus) — Australazia, geograficka oblast’ (Austrélia, Novy Z¢land,
Oceénia)

australsky (australiensis, australis, australasicus) — Australia, kontinent

auvernsky [overnsky] (arvernensis) — Auvergne, historicka oblast’ vo Franctizsku

auyansky (auyantepuiensis) — Auyan-tepui, stolova hora vo Venezuele

ayangannsky (ayangannensis) — Ayanganna, stolova hora v Guyane

azijsky (asiaticus) — Azia, kontinent

azorsky (azoricus) — Azory, stiostrovie v Atlantickom oceane

azovsky (maeoticus) — Azovské more (hist. Maeotis)

babohorsky (babiogorensis) — Babia hora, vrch v Oravskych Beskydach, Slovensko

babylonsky (babylonicus) — Babylon, staroveké mesto v Mezopotamii, Irak

bacquansky [bakkuansky] (bacquangensis) — Bic Quang, provincia v severnom
Vietname

badensky (badensis) — Badensko (nem. Baden), regiéon v juhozdpadnom Nemecku

bahamsky (bahamensis) — Bahamy, §tat v Karibiku

bahijsky (bahiensis) — Bahia, §tat v Brazilii

bajkalsky (baicalensis) — Bajkalské jazero, Sibir, Rusko

baldsky (baldensis) — Monte Baldo, pohorie v Taliansku

baldzuvansky (baldschuanicus)—Baldzuvan (rus. bammxkysaHs, tadzik. bBamqyBon), mesto
v Tadzikistane

balearsky (balearicus) — Balearske ostrovy, Spanielsko (Stredozemné more)

balkéansky (balcanicus) — Balkan, polostrov v juhovychodnej Eurdpe

balonnsky (balonensis) — Balonne, rieka v Queenslande, Australia

balsasky (balsensis, balsanus) — Balsas, rieka v Mexiku

baltsky (balticus) — Baltské more, Pobaltie, severna Eurdpa

baltcistansky, balaésky (baluchestanicus) — Balagistan (balGe. ¢lwash), historicky
region v Irane, Pakistane a Afganistane

banétsky (banaticus) — Banat, historicky region v Rumunsku, Srbsku a Mad’arsku

banggajsky (banggaiensis) — Banggai, ostrovy v Indonézii

bangsky (bancanus) — Bangka, ostrov pri Sumatre, Indonézia

barbadosky (barbadensis) — Barbados, $tat v Karibiku

barmsky (burmanicus) — Barma, historicky ndzov Mjanmarska

basilansky (basilanensis) — Basilan, ostrov na Filipinach

batékésky (batekeensis) — Batékeé, plosina a narodny park v Gabone

bavorsky (bavaricus, bavarus) — Bavorsko (nem. Bayern), spolkova krajina v Nemecku

beharsky (beharensis) — Behara, mesto na Madagaskare

bemarazsky (bemarensis) — Tsingy de Bemaraha, ndrodny park, Madagaskar

benatsky (venetus) — Benatky (tal. Venezia), mesto a region v Taliansku

bengalsky (benghalensis) — Bengalsko, historicky region v Indii a Bangladési

benguelsky (benguellensis) — Benguela, mesto v Angole

beninsky (beniniensis) — Benin, $tat v zapadnej Afrike



berafijsky (beraviensis) — Nosy Berafia, ostrov pri Madagaskare

berehovsky (beregensis) — Berehovo (ukr. Beperose), mesto na Ukrajine (Zakarpatsko)

berlinsky (berolinensis) — Berlin, hlavné mesto Nemecka

bermudsky (bermudianus, bermudanus) — Bermudy, stiostrovie v Atlantickom oceéane

besarabsky (bessarabicus) — Besarabia, historicky region Moldavska

béticky (boeticus) — Hispania Baetica, rimska provincia v dnesnej Andaltizii (Spanielsko)
aj horstvo Béticka Kordillera

betonsky (betongensis) — Betong, mesto v Thajsku

biccusky (bitchiuensis) — Biccu, historickd provincia na ostrove Honsu, Japonsko

bielokarpatsky (al/bocarpaticus) — Biele Karpaty, pohorie na Slovensku

biharsky (bihariensis) — zupa Hajdu-Bihar, Mad’arsko

bitynsky (bithynicus) — Bitynia (starogr. BiBuvia), historicky region v severozapadnom
Turecku

blérésky (blireanus) — Bléré, obec vo Francuzsku

bocasky (bocasanus) — Bocas, obec v State San Luis Potosi, Mexiko

bodijsky (bodiensis) — Bodie (angl. Bodie Hills, Bodie Mountains), pohorie v Kalifornii
a Nevade, USA

bodnantsky (bodnantensis) — Bodnantska zahrada (angl. Bodnant Garden), v obci Tal-
y-Cafn, Wales

boinsky (boinensis) — Boina, historické kralovstvo na Madagaskare

boiotsky (boeoticus) — Boidtia (gréc. Bowwtia), historicky region v Grécku

bolivijsky (boliviensis) — Bolivia, §tat v Juznej Amerike

bolonsky (bononiensis) — Bologna (lat. Bononia), mesto v Taliansku

bomijsky (bomiensis) — Bomi, oblast’, vrchy, jazero, kedysi aj mesto (dnes Tubmanburg)
v Libérii

bonzsky (bongensis) — Bongo, etnikum v Sudane

bornejsky (borneensis) — Borneo, ostrov v juhovychodnej Azii (Malajzia, Indonézia,
Brunej)

bougainvillsky [bugenvilsky] (bougainvillensis) — bougainvillensis — Bougainville,
ostrov v stiostrovi Salamunove ostrovy, Papua-Nova Guinea

bourbonsky [burbonsky] (borbonianus) — Bourbonsky ostrov, historicky ndzov Réunionu
(ostrov v Indickom oceéne)

bratislavsky (posoniensis) — Bratislava (lat. Posonium), hlavné mesto Slovenska

brazilsky (brasiliensis) — Brazilia, $tat v Juznej Amerike

brazzavillsky (brazzavillensis) — Brazzaville, hlavné mesto Konzskej republiky

briangonsky [briansonsky] (brigantinus) — Briancon, mesto vo Francuzsku (Alpy)

britskokolumbijsky (columbianus) — Britskd Kolumbia (angl. British Columbia),
provincia v Kanade

britsky (britannicus) — Velka Britania, sucast’ Spojeného kralovstva Velkej Britanie
a Severného Irska

brooklynsky [bruklynsky] (brooklynensis) — Brooklyn, mestska ¢ast’ New Yorku, USA

budinsky (budensis) — Budin (lat. Buda), historické mesto, dnes sucast Budapesti,
Mad’arsko

buenosairesky (bonariensis) — Buenos Aires (lat. Bonaerum), hlavné mesto Argentiny

bucharsky (bucharicus) — Buchara, mesto v Uzbekistane

bukovinsky (bucovinensis) —Bukovina, historicky regién na hranici Rumunska a Ukrajiny
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bukovohorsky (buekkensis) —Bukové vrchy (mad’. Biikk), pohorie v severnom Mad’arsku

bulharsky (bulgaricus) — Bulharsko, stat na Balkane

burejsky (burejensis) — Bureja, ricka v Amurskej oblasti, Rusko

buriatsky (burejaeticus) — Buriatsko (buriat. Bypsax), autondmna republika v Rusku

byzantsky (byzantinus) — Byzantska risa, historicka risa v Malej Azii

cadizsky [kadizsky] (gaditanus) — Cadiz, mesto v Andaliizii, Spanielsko

caldersky [kaldersky] (calderanus) — Caldera, mesto v provincii Copiap6, Cile

campecsky [kampecsky] (campechianus) — Campeche, §tat a mesto v Mexiku
(Yucatansky polostrov)

caracasky [karakasky] (caracasanus) — Caracas, hlavné mesto Venezuely

carnuntsky [karnuntsky] (carnuntinus) — Carnuntum, zaniknuté rimske mesto v Dolnom
Rakusku (pri Hainburgu)

cartagensky [kartagensky] (carthagenensis) — Cartagena de Indias, mesto v Kolumbii

catawbsky [katawbsky] (catawbiensis) — Catawba, povodné severoamerické etnikum
v Severnej a Juznej Karoline, USA

caucky [kaucky] (caucanus) — Cauca [kauka], riecka a department v Kolumbii

caursky [kaursky] (caurensis) — Caura, ricka vo Venezuele

cearasky [seardsky] (cearensis) — Ceara, $tat v severovychodnej Brazilii

cejlonsky (zeylanicus, ceylanicus) — Cejlon, ostrov aj byvaly stat, dneSna Sri Lanka

celebesky (celebensis, celebicus) — Celebes, dnesné Sulawesi, ostrov v Indonézii

ceresky (ceresianus) — Ceres, mesto v Juznej Afrike

cilicijsky (cilicicus, cilicius) — Cilicia (tiez Kilikia), historicky region v juhovychodnom
Turecku

cipdsky [siposky] (cipoensis) — Serra do Cipd, narodny park v Brazilii

ciwidejsky [Cividejsky], tjiwidejsky (fiwideiensis) — Ciwidey a Tjiwidei, obyvané
oblasti v zapadnej Jave juzne od mesta Bandung, Indonézia

clandonsky (clandonensis) — West Clandon, obec v kraji Surrey, Anglicko

condaosky [kondaosky] (condaoensis) — Con Dao, suostrovie pri Vietname (Juzné
Cinske more)

coquimbsky [kokimbsky] (coquimbanus) — Coquimbo, regiéon v Cile

corcovadsky [korkovadsky] (corcovadensis) — Corcovado, vrch v Riu de Janeiro, Brazilia

cornwallsky [kornwolsky] (cornubiensis) — Cornwall (lat. Cornubia), Anglicko

cossatotsky [kossatotsky] (cossatotensis) — Cossatot rieka v Ouachita Mountains,
Arkansas, USA

curacajsky [kurasajsky] (curassavicus) — Curagao, ostrov v Karibiku

cusimsky (tsusimensis) — Cusima (jap. ¥ %), ostrov medzi Japonskom a Koéreou

cutucusky [kutukusky] (cutucuensis) — Cordillera de Cutuct, pohorie v Ekvadore

cypersky (cyprius) — Cyprus, ostrov vo vychodnom Stredomori

&akberinsky (csakberenyiensis) — Cakberiii (mad’ar. Csékberény), obec v Mad’arsku (pri
VérteSskych vrchoch)

gedzusky (chejuensis) — Cedzu-do (korej. M F=5), ostrov v Juznej Korei

&esky (bohemicus) — Cechy (lat. Bohemia), historické krajina, v si¢asnosti ast’ Ceskej
republiky

getiansky (chekiangensis) — Ce-tiang (¢in. #VL%; pchin-jin: Zhejiang), provincia
vo vychodnej Cine



&chajiisky (zayuensis) — Ccha-jii, tiez Zayii (¢in. ZXBH-E; pchin-jin: Chayju), okres
v Tibete, Cina

chepalinsky (chebalingensis) — Cche-pa-ling (¢in. Z/\14; pchin-jin: Chebaling),
prirodna rezervécia v provincii Kuang-tung, Cina

&chingéchensky (gingchengshanensis) — Cching-&cheng (¢in: F3KILI; pchin-jin:
Qingcheng), hora v provincii S*-¢chuan, Cina

&chingjiiansky (gingyuanensis) — Cching-jiian (¢in. {&38; pchin-jin: Qingyuan), mesto
v provincii Kuang-tung, Cina

&chisuejsky (chishuiensis) — Cchi-3uej (¢in. 777K; pchin-jin: Chishui), mesto v provincii
Kuej-¢ou, Cina

chiungtaosky (giongdaoensis) — Cchiung-tao (¢in. ¥£ 5 ; pchin-jin: Qiongdao),
historicky nazov mesta Chaj-kchou, ostrov Chaj-nan, Cina

giernokamensky (atrimontis) — Cierny Kamet, vrch vo Velkej Fatre

giernomorsky (euxinus) — Cierne more (lat. Pontus Euxinus), juhovychodna Eurépa

Silsky (chilensis) — Cile, §tat v Juznej Amerike

&insky (chinensis, sinensis) — Cina, §tat vo vychodnej Azii

&ivavsky (chihuahuanus) — Civavska pust’ v §tate Chihuahua, Mexiko

dacky (dacicus) — Décia, historicky region (dnesné Rumunsko a Moldavsko)

dalmatsky (dalmaticus) — Dalméacia, pobrezny regiéon v Chorvatsku

damascénsky, damasky (damascenus) — Damask (arab. (<w3), hlavné mesto Syrie

dansky (danicus) — Déansko, $tat v severnej Eurdpe

darleydalesky [darlydejlsky] (darleyensis) — Darley Dale, mesto v grofstve Derbyshire,
Anglicko

darvazsky (darvasicus) — Darvaz (tadzik. JlapBo3), pohorie v Tadzikistane

daugavsky (dunensis) — Daugava (tiez Zapadna Dvina), rieka v Pobalti

daurijsky (dahuricus, dauricus, davuricus) — Dauria (rus. Jaypus), historicky region
vo vychodnom Rusku

delagojsky (delagoensis) — Delagoa, dnesny Maputo, zaliv na Mozambiku

diamantinsky (adamantius) — Diamantina (lat. Adamantina), mesto v Brazilii

digujsky (diguensis) — Rio Digua, rieka v Kolumbii

dinarsky (dinaricus) — Dinare, pohorie na Balkane, Chorvatsko

docesky [dosesky] (riodocensis) — Doce (port. Rio Doce), rieka v Brazilii

domicky (domicensis) — Domica, jaskyna v Slovenskom krase

dominikéansky (domingensis) — Dominikanska republika, §tat na ostrove Hispaniola

donecky (donetzicus) — Doneck (rus. Jorenk), mesto na Ukrajine

dongvansky (dongvanensis) — Ddng Vin, oblast’ a mesto vo Vietname

dracoskalsky (dracopetrensis) — Dracie skaly (angl. Dragon Rocks), prirodna rezervacia
v regione Wheatbelt, Australia

duranzsky (durangensis) — Durango, $tat v Mexiku

durinsky (thuringiacus) — Durinsko (nem. Thiiringen), spolkova krajina v Nemecku

dzungarsky (songaricus, songoricus) — Dzungarsko (mongol. 3yysrrap), historicky
region v severozapadnej Cine (Sin-tiang) a Mongolsku

edosky (vedoensis) — Edo, historické mesto, dnesné Tokio, Japonsko

egyptsky (aegyptiacus, aegyptius) — Egypt, stat v severnej Afrike

ekvadorsky (ecuadoranus) — Ekvador, $tat v Juznej Amerike
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eldarsky (eldaricus) — Eldari, nizina v Azerbajdzane

emejsansky (omeiensis) — E-mej-3an (¢in. I#/5 | LI; pchin-jin: Emei shan), vrch v provincii
S*-&chuan, Cina

eneabbsky (eneabbensis) — Eneabba, mesto v Zapadnej Australii

esmeraldasky (esmeraldensis) — Esmeraldas, mesto v severozdpadnom Ekvadore

espiritosantosky (espiritensis) — Espirito Santo, §tat v juhovychodnej Brazilii

estonsky (esthonicus) — Estonsko, pobaltsky $tat v Eurdpe

etiopsky (aethiopicus) — Etidpia, Stat v Afrike

etniansky (aetnensis) — Etna, sopka na Sicilii, Taliansko

etrusky (etruscus) — Etruria, historicky region v strednom Taliansku obyvany Etruskami

eufratsky (eupraticus) — Eufrat, rieka v Syrii, Iraku a Turecku

europsky (europaeus) — Eurdpa, kontinent

ezosky (jessoensis, jezoensis) — Ezo, historicky ndzov ostrova Hokkaidd, Japonsko

falklandsky (falklandicus) — Falklandy, stiostrovie na juhu Atlantického oceanu

famatinsky (famatinensis) — Famatina, mesto a pohorie (Sierra de Famatina), Argentina

fantingSansky (fanjingshanensis) — Fan-ting-3an (¢in. #£/% \li; pchin-jin: Fanjingshan),
vrch v provincii Kuej-Gou, Cina

fatransky (fatrensis, fatrae) — Fatra, pohorie na Slovensku (Mala a Vel'ka Fatra)

faursky (fauroensis) — Fauro, ostrov v Salaménovych ostrovoch

fergansky (ferganensis) — Fergana (uzbek. ®aprona), udolie v Uzbekistane

fidzijsky (fijiensis, vitiensis) — Fidzi, ostrovny $tat v Tichom oceédne

filadelfsky (philadelphicus) — Filadelfia (angl. Philadelphia), mesto v Pensylvanii, USA

filipinsky (philippinensis) — Filipiny, ostrovny §tat v juhovychodnej Azii

filtusky (filtuensis) — Filtu, mesto v Etidpii

flattnitzsky (fladnizensis) — Flattnitz, priesmyk v Korutdnsku, Rakasko

florentsky (florentinus) — Florencia (tal. Firenze), mesto v Taliansku

floresky (floresensis) — Flores, ostrov v Malych Sundach, Indonézia

floridsky (floridus, floridanus) — Florida, Stat v USA

fontenaysky (fontenaysii) — Fontenay-aux-Roses, mesto vo Francuzsku

fortdauphinsky (delphinensis) — Fort Dauphin, dne$né Tolagnaro, mesto na Madagaskare

francuzsky (gallicus) — Francuzsko, §tat v zapadnej Eurdpe

frizsky (frisicus) — Frizsko (holand. Friesland), region na severe Holandska

frygicky (phrygius) — Frygia, historicky region v Malej Azii (Turecko)

furkotsky (furkotanus) — Furkotska dolina, Vysoké Tatry, Slovensko

futadzalonsky (djalonensis) — Futa Dzalon (franc. Fouta Djalon), pohorie v Guinei

futiensky (fujianensis)—Fu-tien (¢in. i /; pchin-jin: Fujian), provincia v juhovychodnej
Cine

gabonsky (gabonensis) — Gabon, $tat v Afrike

gaetulijsky [gétulijsky] (gaetulus) — Gaetulia, historicky region v severnej Afrike (dnesné
Maroko a Alzirsko)

galamsky (galamensis) — Galam (tiez Gajaaga), historicky region v Senegale

galsky (gallicus) — Galia, historicka oblast’ v zapadnej Eurdpe obyvand Galmi

gangsky (gangeticus) — Ganga (Ganges), rieka v Indii a Bangladési

gargansky (garganicus) — Gargano, polostrov v Apulii, Taliansko

gemersky (gemeriensis) — Gemer, historicky region na Slovensku

gentsky (gandavensis) — Gent (franc. Gand), mesto v Belgicku
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gibraltarsky (gibraltaricus) — Gibraltar, britské uzemie pri Pyrenejskom polostrove

giewontsky (giewonticus) — Giewont, vrch v pol'skych Tatrach

gitbersky (foximontanus) — Gifberg, pohorie v Juhoafrickej republike

gilgitsky (gilgiticus) — Gilgit, mesto v severnom Pakistane (region Gilgit-Baltistan)

glivicky (glivicensis) — Glivicky prieplav a Gliwice, mesto v Sliezsku, PolI'sko

golunzsky (golungensis) — Golungo Alto, mesto v Angole

gorCiansky (gorcensis) — Goree, narodny park v Pol'sku

granadsky (granatensis) — Granada, mesto a provincia v Andaluzii, Spanielsko

grécky (graecus) — Grécko, stat v juhovychodnej Eurdpe

griquasky (griquensis) — Griqua, etnikum obyvajice region Griqualand v Juznej Afrike

gronsky (groenlandicus) — Gronsko, ostrov

grunsky (gruneicus)— Gruil (tiez Gruil), horsky hrebent v Moravskosliezskych Beskydach
pri obci Staré Hamry, Ceska republika

guadalupsky (guadalupensis) — Guadalupe, ostrov v Tichom ocedne zipadne
od Kalifornského polostrova

guatemalsky (guatemalensis) — Guatemala, Stat v Strednej Amerike

guinejsky (guineensis) — Guinea, $tat v zapadnej Afrike

giilzowsky (guelzowiensis) — Giilzow, mesto v spolkovej krajine Slezvicko-Holstajnsko,
Nemecko

guyansky (guianensis) — Guyana a Franctizska Guyana, Staty v Juznej Amerike

haitsky (haitiensis) — Haiti, §tat v Karibiku

halamovsky (haljamovae) — Halamova kopa, vrch vo Velkej Fatre

hallasansky (hallaisanensis) — Hallasan (korej. SF2f4h), sopka na ostrove Cedzu, Juzna
Kérea

halmahersky (halmaherensis) — Halmahera, ostrov v Molukach, Indonézia

hatuyensky (hatuyenensis) — Ha Tuyén, byvala provincia na severe Vietnamu

havajsky (sandwicensis) — Havajské ostrovy (pdvodne Sandwich Islands)

heraklejsky (heracleoticus) — Herakleia (starogr. Hpdxhewr), viacero historickych miest
v Stredomori

hercynsky (hercynicus) — Hercynske pohoria (napr. Ceska vysoéina, Stredonemecka
vysocina) v Europe

highcleresky (altaclerensis) — Highclere (lat. Altaclara), obec a zdmok v Hampshirskom
grofstve, Anglicko

himalajsky (himalaicus, himalayensis, emodi) — Himalaje, pohorie v Azii

holandsky (hollandicus) — Holandsko, $tat v zapadnej Europe

honsusky (hondoensis) — Honsu, hlavny ostrov Japonska

hontsky (hontensis) — Hont, historicka oblast’ Slovenska (Hontianska zupa)

huilsky (huillensis) — Huila, provincia v Angole

huonsky (huonensis) — Huon, polostrov v Papue-Novej Guinei

hyrkénsky (hyrcanus) — Hyrkénia, historicky regién na juhovychodnom pobrezi
Kaspického mora (Irdn, Turkménsko)

chajnansky (hainanensis) — Chaj-nan (¢in. Jf§Fd; pchin-jin: Hainan), ostrov a provincia
v Cine

chalcedonsky (chalcedonicus) — Chalcedon (gréc. Xohkndov), antické mesto
pri Istanbule, Turecko

chapadsky [Sapadsky] (chapadensis) — Chapada dos Veadeiros, ploSina v Brazilii
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chathamsky [Catamsky] (chatmanicus) — Chathamské ostrovy, stostrovie pri Novom
Zélande

chazutsky [Cazutsky] (chazutensis) — Chazuta, okres v regione San Martin, Peru

chepchinsky (hopingtunnelensis) — Che-pching (&in. #1°%; pchin-jin: Heping), oblast
na Taiwane

chiapasky [Ciapasky] (chiapensis) — Chiapas, Stat v Mexiku

chimantsky [¢imantsky] (chimantensis) — Chimanta, stolova hora vo Venezuele

chimborazsky [€imborazsky] (chimboracensis) — Chimborazo, sopka v Andach, Ekvador

chingansky (hingganensis) — Chingan, rieka a pohoria (Maly a Vel'ky Chingan) medzi
Cinou a Ruskom

chiosky (chius) — Chios, grécky ostrov v Egejskom mori

chocdsky [Cokosky] (chocoensis) — Choco, region v Kolumbii

chosjejlaqsky (khoshyelagensis) — Cho$ Jejlaq (perzsky &> (isd), obec v severnom
Iréne

chuangliendansky (huanglianshanensis) — Chuang-lien-8an (&in. #53% 1l; pchin-jin:
Huanglianshan), prirodné rezervécia v okrese Lu-¢chun, Jiin-nan, Cina

chubutsky [Cubutsky] (chubutensis) — Chubut, provincia v Patagdnii, Argentina

chupejsky (hupehensis) — Chu-pej (¢in. i#fldL; pchin-jin: Hubei), provincia v strednej
Cine

ibérsky (ibericus) — Ibéria, historicka oblast’ na Kaukaze

ibersky (ibericus) — Ibersky polostrov (Spanielsko a Portugalsko)

illinoisky (illinoensis) — Illinois, Stat v USA

ilyrsky (illyricus) — Ilyria, historicky regién na zdpadnom Balkéane

iménsky (imenoensis) — Iméno-Mbila, oblast’ v regione Ngounié, Gabon

imeretsky (imeretinus) — Imeretsko (tiez Imeretia), region v Gruzinsku

inagujsky (inaguensis) — Inagua, ostrov v Bahamach

indicky (indicus) — India, §tat v Azii

indoCinsky (indicus, indochinensis) — Indocina, geograficky region kontinentalnej
juhovychodnej Azie

indomalajsky (indicus) — Indomalajska oblast’, biogeograficka oblast’ v juhovychodnej
Azii

indooceéansky (indicus) — Indicky ocean

innsbrucky (oenipontanus) — Innsbruck (lat. Oenipons), mesto v Raktisku

insubrijsky (insubricus) — Insubria, historicky region v severnom Taliansku

ipanorésky (panurensis) — Ipanoré, osada na brehu rieky Uaupés, severovychodna
Brazilia

irsky (hibernicus) — Irsko, ostrov a §tt v Eurdpe

isalosky (isaloensis) — Isalo, narodny park na Madagaskare

islandsky (islandicus) — Island, ostrov a §tat medzi Atlantickym ocednom a Severnym
Padovym ocednom

islaysky (islayensis) — Islay, provincia v regidone Arequipa, Peru

iwatesky (iwatensis) — Iwate, prefektura na ostrove Honsu, Japonsko

jablonicky (jablonicensis) — Jablonicky priesmyk pri obci Jablunicja (ukr. SA06myrnms),
Ivano-Frankovska oblast’, Ukrajina

jadransky (adriaticus) — Jadranské more, more Stredozemného mora

jakusimsky (vakushimanus) — Jakusima (jap.: /A J5), ostrov juzne od Kjusu, Japonsko
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jalisky [chalisky] (jaliscanus) — Jalisco, §tat v Mexiku

jalutiansky (jaluensis) — Ja-lu-tiang (tiez Amrokkang, &in. ¥ %4kJL; pchin-jin: Yalu
Jiang), ricka medzi Cinou a Severnou Kéreou

jamajsky (jamaicensis) — Jamajka, ostrov a $tat v Karibiku

jandijsky [chandijsky] (handiensis) — Jandia, polostrov na ostrove Fuerteventura,
Kanarske ostrovy

japonsky (japonicus, nipponicus) — Japonsko (jap. HAS — Nippon), ostrovny §tat
na vychode Azie

japurasky [zapurasky] (japurensis) — Japura (tiez Rio Japurd), rieka v Kolumbii a Brazilii

javsky (javensis, javanensis, javanicus) — Java, ostrov v Indonézii

jerissky (hierochunticus) — Jericho (hebr. : 1177?), staroveké mesto, Palestina

jizersky (iseranus) — Jizerské hory, hory v Cesku a Pol'sku

jorullsky [chorulsky] (jorullensis) — El Jorullo, sopka v Mexiku

jilanjansky (yuanyangensis) — Jian-jang (&in. JCF7#%; pchin-jin: Yuanyang), oblast
v provincii Jiin-nan, Cina

juarezsky [chudrezsky] (juarezensis) — Ciudad Juarez, mesto v State Chihuahua, Mexiko

judejsky (judaicus) — Judea, historicky region v Izraeli a Palestine

jungsansky (vongshanensis) — Jung-§an (&in. 7K pchin-jin: Yongshan), oblast
v provincii Jiin-nan, Cina

jiinnansky (yunnanensis) — Jiin-nan (&in. zx¥; pchin-jin: Yunnan), provincia v Cine

jursky (jurassicus) — Jura, pohorie vo Svajéiarsku a Francuzsku

juruasky [zuruasky] (juruensis) — Jurué (tiez Rio Jurud), rieka v Brazilii a Peru

jiisansky (morrisonicolus) — Jii-8an (tiez Mt. Morrison, ¢in.E[ll; pchin-jin: Yushan),
najvyssi vrch na Taiwane

kabulsky (cabulicus) — Kabul, hlavné mesto Afganistanu

kafersky (caffer) — Kaffraria, historické tzemie v Juznej Afrike

kajensky (cayennensis) — Cayenne, hlavné mesto Franctzskej Guyany

kalabrijsky (calabricus) — Kalabria (tal. Calabria), region v juznom Taliansku

kalifornsky (californicus) — Kalifornia (angl. California), Stat v USA

kalksbursky (kalksburgensis) — Kalksburg, mestské cast’ Viedne, Rakusko

kambricky (cambrensis) — Cambria, historicky ndzov pre Wales, Vel'ka Britania

kamcatsky (camschatcensis, kamtschaticus) — Kamcatka, polostrov vo vychodnom
Rusku

kamerunsky (camerunensis, kamerunensis) — Kamerun (franc. Cameroun), $tat v Afrike

kamiesbersky (kamiesbergensis) — Kamiesberg, pohorie v Juznej Afrike)

kanadsky (canadensis) — Kanada (angl. Canada), §tat v Severnej Amerike

kanarsky (canariensis) — Kanarske ostrovy, ostrovy v Atlantickom ocedne

kansusky (kansuensis) — Kan-su (¢in. H 7 ; pchin-jin: Gansu), provincia v Cine

kantabrijsky (cantabricus) — Kantabria ($pan. Cantabria), oblast’ na severe Spanielska

kantonsky (cantoniensis) — Kanton, tiez Kuang-cou (&in. I~ J; pchln -jin: Guangzhou),
mesto v provincii Kuang-tung (¢in. |~ % ; pchin-jin: Guangdong), Cina

kanukusky (kanukuensis) — Kanuku, vrchy v Guyane

kapadocky (cappadocicus) — Kapadocia (gr. Kammoadoxio), historické tzemie
vo vychodnom Turecku

kapsky (capensis) — Kapsko (angl. Cape of Good Hope), historickd provincia Juznej
Afriky
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karamansky (caramanicus) — Karaman, mesto v Turecku

karasky (karasmontanus) — Vel'ky Karas (afr. Groot Karasberge), pohorie v Namibii

karatausky (karataviensis) — Karatau (kaza$. Kaparay), pohorie

karibsky (caribensis, caribaeus) — Karibské ostrovy, Strednd Amerika

karolinsky (caroliniensis, carolinianus) — Juznd a Severnd Karolina (angl. South and
North Carolina), $taty v USA

karpatsky (carpaticus) — Karpaty, pohorie v Eurdpe

kaspicky (caspicus) — Kaspické more, reliktné jazero medzi Eurépou a Aziou

kasmirsky (cashmerianus) — KaSmir, izemie v Himal4jach, India a Pakistan

kasubsky (cassubicus) — Kasubsko, historické uzemie v Pomoransku, Pol'sko

katanzsky (katangensis) — Katanga, byvaly §tat v Afrike, dnes sucast’ Konga

kathajsky (cathayensis, cathayanus) — Cathay, historicky nazov Ciny

kaukazsky (caucasicus) — Kaukaz, geograficka oblast medzi Ciernym a Kaspickym
morom

keltsky (celticus) — Kelti, indoeurdpske etnikum v Eurépe a Malej Azii

kensky (keniensis) — Keia, Stat v Afrike

kentucky [kentacky] (kentuckiensis) — Kentucky, $tat v USA

kermang$ahsky (kermanshahensis) — Kerman$ah (perz. sLiile_S), mesto v Irane

kewsky [kjusky] (kewensis) — Kew, obvod mestskej Casti Richmond na juhozapade
Londyna

khasijsky (khasianus, kesiyus) — Khasijské vrchy, oblast’ obyvana etnikom Khasi, India

kchangtinsky (kangdingensis) — Kchang-ting (¢in. HE/E ; pchin-jin: Kangding), mesto
v provincii S’-&chuan, Cina

kilimandzarsky (kilimandscharicus) — KilimandZzaro, horsky masiv v Tanzanii

kimbersky (cimbricus) — Kimbri (lat. Cimbri), germansky kmeini na Jutskom
(Kimberskom) polostrove, Dansko

kjususky (kiusianus) — Kjusu (jap. J1HM), ostrov v Japonsku

kocinéinsky (cochinchinensis) — Kocin¢ina (franc. Cochinchine), historicky region
vo Vietname

koghijsky (koghiensis) — Koghi, vrch na ostrove severne od mesta Nouméa, Nova
Kaledonia

kolchidsky (colchicus) — Kolchida, historicky region pri Ciernom mori, zapadné
Gruzinsko

kolumbijsky (columbianus) — Kolumbia, $tat v Juznej Amerike

komancsky (camanchicus) — Komanci, severoamerické etnikum v Texase a okolitych
Statoch, USA

komoricky (komoricensis) — Komorice, oblast’ v Strazovskych vrchoch pri Hornej
Porube

komorsky (comorensis) — Komory, ostrovny §tat v Afrike v Mozambickom prielive

konkansky (concanensis) — Konkan, pobrezny region zapadnej Indie

konzsky (congolensis, congensis) — Kongo (tiez Konzska demokraticka republika), $tat
v Afrike

korannsky (coranicus) — Koranna (tiez Griqua), etnikum v Juznej Afrike

korejsky (koreanus, koraiensis, coraeensis) — Korea, historické tizemie na Kérejskom
polostrove

koromandelsky (coromandelicus) — Koromandelské pobrezie, vychodné pobrezie Indie
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korupsky (korupensis) — Korup, narodny park v Kamerune

korutansky (carinthiacus) — Korutansko (nem. Kérnten), spolkovad krajina na juhu
Rakuska

korzicky (corsicus) — Korzika, ostrov v Stredozemnom mori

kosky (cous) — Kos, ostrov v Egejskom mori, Grécko

kostaricky (costaricensis, costaricanus) — Kostarika (Span. Costa Rica), §tat v Strednej
Amerike

kosiarsky (kosiarensis) — Kosiare (tiez Predné Jatky), vrch v Belianskych Tatrach

kosicky (cassoviensis) — KoSice, mesto na vychode Slovenska

koprovsky (koprovanus) — Koprova dolina, Vysoké Tatry

krakovsky (cracoviensis) — Krakov (pol'. Krakéw), mesto v Pol'sku

kransky (carniolicus) — Kransko, historicky region v Slovinsku

krétsky (creticus) — Kréta, najvacsi ostrov v Grécku

krivansky (krivanensis) — Krivan, vrch vo Vysokych Tatrach

kriziansky (krizsnae) — Krizna, vrch vo Velkej Fatre

krkonogsky (corconticus) — Krkonose, pohorie v severnych Cechach

krymsky (krymensis, tauricus) — Krym, polostrov v Ciernom mori

kuangsijsky (guangxiensis) — Kuang-si (¢in. | PH; pchin-jin: Guangxi), autonémna
provincia v Cine

kubansky (cubensis) — Kuba, ostrov a §tat v Karibiku

kuejousky (guizhouensis) — Kuej-ou (&in. % M ; pchin-jin: Guizhou), provincia v Cine

kukunorsky (kokonoricus) — Kukunor (tiez Cching-chaj-chu), jazero v Cine

kurilsky (kurilensis) — Kurilské ostrovy, Rusko

kwanzsky (quanzensis) — Kwanza (tiez Cuanza), rieka v Angole

kyjevsky (kioviensis) — Kyjev (ukr. KuiB), hlavné mesto Ukrajiny

kykladsky (cycladicus) — Kyklady (gréc. Kvxhadeg), suostrovie v Egejskom mori,
Grécko

labradorsky (labradoricus) — Labrador, oblast’ v provincii Newfoundland a Labrador,
Kanada

labsky (albinus) — Labe, ricka v Eurdpe pretekajuca Ceskom a Nemeckom

lagodechijsky (lagodechianus) — Lagodechi (gruz. ¢rsgmogbo), region v Gruzinsku

lampunsky (/ampungus) — Lampung, provincia na ostrove Sumatra, Indonézia

lapazsky (pazensis) — La Paz, mesto v Bolivii

laponsky (lapponicus) — Laponsko, iizemie na severe Skandinavie

laramijsky (laramiensis) — Laramie Mountains, pohorie vo Wyomingu, USA

lesothsky (lesothianus) — Lesotho, $tat v Juznej Afrike

libanonsky (/ibanoticus, libani) — Libanon, §tat na Blizkom vychode

libérijsky (libericus) — Libéria, $tat v zapadnej Afrike

liburnsky (/iburnicus) — Liburnia (starogréc. Aifovpvia), historicky region v Chorvatsku
pri pobrezi Jadranského mora severne od Dalmacie

ligarsky (ligusticus) — Liguria, pobrezny region na severozapade Talianska

liptovsky (/liptoviensis) — Liptov, region na Slovensku

litiansky (likiangensis) — Li-tiang (¢in. Tl 7L ; pchin-jin: Lijiang), mesto v Jiin-nane, Cina

livonsky (/ivonicus) — Livonsko, historicky region pri Baltskom mori, dne$né Estonsko
a Lotyssko

llanosky (/lanorum) — Llanos, trdvnaté oblasti v Kolumbii a vo Venezuele
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loanzsky (loangensis) — Loango, byvalé bantuské kral'ovstvo na izemi dne$né¢ho Konga

lokohosky (lokohensis) — Lokoho, rieka na Madagaskare

lomamijsky (lomamiensis) — Lomami, ndrodny park v Kongu

lossky (loxensis) — Loja [locha], mesto a provincia v Ekvadore

louisiansky (louisianicus) — Louisiana, §tat v USA

lualabsky (lualabaensis) — Lualaba, region a rieka v Kongu

lukajsky (/ucayanus) — Lukajské ostrovy, historicky ndzov Baham

lumampaosky (lumampao) — Lumampao, obec zapadne od mesta Cuenca pri jazere Taal,
Filipiny

lundsky (lundensis) — Lund, mesto vo Svédsku

lungkansky (longgangensis) — Lung-kang (¢in. # K [X; pchin-jin: Longgang), mestska
§tvrt v Sen-&ene, provincia Kuang-tung, Cina

luotunsky (lotungensis) — Luo-tung (&in. ¥ HFH; pchin-jin: Luodong), mesto na Taiwane

lusuejsky (lushuiensis) — Lu-$uej (&in. 3 7K; pchin-jin: Lushui), okres v provincii Jiin-
nan, Cina

luzonsky (luzonicus) — Luzon, ostrov na Filipinach

luzicky (lusaticus) — Luzické hory, pohorie medzi Ceskom a Nemeckom

lydsky (Iydius) — Lydia, historicky region v zdpadnej Azii, dne$né Turecko

lyonsky (lugdunensis) — Lyon, mesto vo Franctizsku

macedonsky (macedonicus) — Macedonia, historicky region v Grécku, aj Severné
Macedodnsko, $tat v Eurdpe

madagaskarsky (madagascariensis) — Madagaskar, ostrov pri vychodnom pobrezi Afriky

mad’arsky (magyaricus, hungaricus) — Mad’arsko, §tat v Europe

madeirsky (maderensis) — Madeira, ostrov v Atlantickom oceéne

madrasky (maderaspatanus) — Madras, star$i nazov mesta Cennai, India

madridsky (madritensis) — Madrid, mesto v Spanielsku

magalhaesky (magellanicus) — Magalhaesov prieliv, oblast medzi Juznou Amerikou
a Ohilovou zemou

magaliesbersky (magalismontanus) — Magaliesberg, pohorie v Juznej Afrike

magdalensky (magdalenae) — Magdalena, region v Kolumbii

mabhafalsky (mahafaliensis) — Mahafaly, etnikum na Madagaskare

mainlinsky (mainlingensis) — Mainling (tibet. s53=%=%~)), okres v Tibete, Cina

makujsky (macuanensis) — Makua (tiez Makhuwa), etnikum v Mozambiku

malabarsky (malabaricus) — Malabarské pobrezie, zapadné pobrezie Indie

malajsky (malyanus) — Malajsky polostrov, juhovychodna Azia

malampuzhsky [malampulsky] (malampuzhensis) — Malampuzha (malajalam. @a2I1miRy),
mesto vychodne od mesta Palakkat, Kérala, India

malawijsky (maraviensis) — Malawi, §tat v Afrike

maltsky (melitensis) — Malta, ostrovny §tat v Stredozemnom mori

mandzusky (manchuriensis, mandshuricus) — MandZzusko, historickd oblast’ na severe
Ciny

manilsky (manillanus) — Manila, hlavné mesto Filipin

maninsky (maninensis) — Maninska vrchovina, geomorfologicky podcelok Sulovskych
vrchov

manongarivsky (manongarivensis) — Manongarivo, rezervacia na Madagaskare
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maowensky (maowenensis) — Mao-wen (&in. 1% X ; pchin-jin: Maowen), byvaly &insky
okres, dnesny okres Mao-sien (&in. /% X ; pchin-jin_ Maoxien) v provincii S*-&chuan,
Cina

marafionsky [maraionsky] (maranonensis) — Maraiion, rieka v Peru

mariposky (mariposensis) — Mariposa Mine, oblast’ zdpadne od mesta Terlingua, Texas,
USA

marmarisky (marmarisensis) — Marmaris, mesto v Turecku

marocky (maroccanus) — Maroko, §tat na severe Afriky

martinicky (martinicensis) — Martinique, ostrov v Malych Antilach v Karibiku

marylandsky [merilandsky] (marilandicus, marianus) — Maryland, §tat v USA

masajsky (massaiensis) — Masajovia, etnikum na tizemi Kene a Tanzanie

masoalsky (masaolensis) — Masoala, narodny park na Madagaskare

matogrossky (mattogrossensis) — Mato Grosso, §tat v Brazilii

matransky (matrensis) — Matra (mad’. Matra), pohorie v Mad’arsku

matucansky [matukansky] (matucanensis) — Matucana, oblast’ a mesto v Peru

mauretansky (mauritanicus) — Mauretania, staroveka oblast obyvand Berbermi
v severnej Afrike

mauricijsky (mauritianus) — Mauricius, ostrov v Indickom oceane

maursky (mauritianus, maurorum) — Maurovia, historické pomenovanie Berberov,
Arabov alebo inych moslimov v severnej Afrike

maypursky (maypurensis) — Maypure (tiez Maipure), nazov jazyka Arawakov Zijicich
v okoli rieky Orinoko, Venezuela

mazatlansky (mazatlensis) — Mazatlan, mesto v State Sinaloa, Mexiko

mecsecky (mecsekensis) — Mecsek, pohorie v juznom Mad’arsku

melacky (malaccensis) — Melacky prieliv, medzi Malajskym polostrovom a Sumatrou

mentorsky (mentorensis) — Mentor, mesto v §tate Ohio, USA

mergujsky (merguensis) — Mergujské stuostrovie, Mjanmarsko

méridsky (meridensis) — Mérida, §tat vo Venezuele

mesaverdsky (mesae-verde) — Mesa Verde, narodny park v state Colorado, USA

messinsky (messanensis) — Messina, mesto na Sicilii, Taliansko

mexicky (mexicanus) — Mexiko, §tat v Severnej a Strednej Amerike

milinsky (milingensis) — Mi-lin (¢in. K#K; pchin-jin: Milin), ¢insky nazov tibetského
okresu Mainling

minasky (minensis) — Minas Gerais, $tat v Brazilii

mindorsky (mindorensis) — Mindoro, ostrov na Filipinach

missoursky (missiuriensis) — Missouri, stat v USA

mlynicky (mlinicae) — Mlynické dolina, dolina nad Strbskym plesom, Vysoké Tatry

moldavsky (moldavicus) — Moldavsko, §tat vo vychodnej Eurdpe

molucky (moluccensis, moluccanus) — Moluky, stiostrovie v Indonézii

mongolsky (mongolicus, mongholicus) — Mongolsko, §tat v Azii

monkovsky (moncophilus) — Monkova dolina, dolina v Belianskych Tatrach

montevidejsky (montevidensis) — Montevideo, hlavné mesto Uruguaja

montpelliersky (monspeliensis, monspessulatus) — Montpellier, mesto v juznom
Francuzsku

moravsky (moravicus) — Morava, rieka a region vo vychodnej ¢asti Ceska
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mordensky (mordenensis) — Morden, mesto v provincii Manitoba, Kanada

morobsky (morobensis) — Morobe, provincia, zaliv aj obec na Papue-Novej Guinei

mortefontainsky (mortfontanensis) — Mortefontaine, obec v regione Oise, Franctuzsko

mosbassky (mosbachensis) — Mosbach, mesto v Badensku-Wiirttembersku, Nemecko

mozambicky (mossambicensis) — Mozambik, §tat v Afrike

mulanjesky (mulanjensis) — Mulanje, pohorie v Malawi

mupchinsky (moupinensis) — Mu-pching (&in. F2EE; pchin-jin: Muping), mesto v okrese
Pao-sing v provincii S*-¢chuan, Cina

muransky (muraniensis) — Muranska planina, narodny park v zapadne;j Casti Slovenského
rudohoria

muskingumsky (muskingumensis) — Muskingum, rieka a okres v Ohiu, USA

mustansky (mustangensis) — Mustang, mesto v okrese Navarro v Texase, USA

namnaosky (naoensis) — Nam Nao, narodny park v Thajsku

nansansky (nan-shan) — Nan-$an (¢in. F1L1; pchln -jin: Nanshan), ¢ast’ pohoria Tchung—
luo v provincii S*-&chuan, aj pohorie pri meste Sen-&en v provincii Kuang-tung, Cina

narbonsky (narbonensis) — Narbonne, mesto v juznom Franctzsku

natalsky (natalensis) — Natal, provincia v Juznej Afrike

navajsky (navajoensis) — Navajovia (navaj. Diné), etnikum v juhozapadnej Casti USA

neapolsky (neapolitanus) — Neapol (tal. Napoli), mesto v Taliansku

neblinsky (neblinensis, neblinae) — Cerro de la Neblina, pohorie medzi Braziliou
a Venezuelou

nebrodsky (nebrodensis) — Nebrodi, pohorie na Sicilii, Taliansko

nemecky (germanicus) — Nemecko (nem. Deutschland), §tat v Europe

nepalsky (nepalensis) — Nepal, §tat v juznej Azii

nettotijsky (netfotensis) — Ganung Nettoti, vrch v provincii Zapadna Papua, Indonézia

nevadsky (nevadensis) — Nevada, §tat v USA

newfoundlandsky  (newfoundlandicus) — Newfoundland, ostrov v provincii
Newfoundland a Labrador, Kanada

nicesky (nicaeensis) — Nice, mesto v regione Provence-Alpes-Cote d*Azur, Francuzsko

niepolomicky (niepolomicensis) — Niepolomice, mesto v juznom Pol'sku

nigritijsky (nigritanus) — Nigritia (tiez Negroland), historické oznacenie zapadnej Afriky

nikaragujsky (nicaraguensis) — Nikaragua, Stat v Strednej Amerike

nikkosky (nikoensis) — Nikkoé (jap. HYtrf), mesto v Japonsku

nikobarsky (nicobaricus) — Nikobary, stiostrovie v Indickom oceéne

nilsky (niloticus) — Nil, rieka v Afrike

ningposky (ningpoensis) — Ning-po (¢in. T J% T ; pchin-jin: Ningbo), mesto v provincii
Ce-tiang, Cina

ninndsky (ninndoensis) — Ninndo, vrch pri meste Arama, sever Novej Kaledonie

nipesky (nipensis) — Nipe-Sagua-Baracoa, pohorie na vychode Kuby

niponsky (nipponicus) — Nippon, endonymum pre Japonsko

nissky (nissanus) — Ni$, mesto v Srbsku

nizkotatransky (austrotatricus) — Nizke Tatry, pohorie na Slovensku

nootsky (nutkanus, nootkatensis) — Nootka, ostrov v provincii Britskd Kolumbia, Kanada

norsky (norvegicus) — Norsko, $tat na severe Eurdpy

novoanglicky (novae-angliae) — Nové Anglicko (angl. New England), historické Gizemie
na severovychode USA
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novobelgicky (novi-belgii) — Nové Belgicko (angl. New Belgium), tiez Nové Holandsko
(angl. New Netherland), historické izemie na vychode USA

novogranadsky (novogranatensis, granadensis) — Nové Granada (Span. Nueva Granada),
historicky region na severe Juznej Ameriky

novoguinejsky (novoguineensis) — Nova Guinea, ostrov severne od Australie

novokaledonsky (austrocaledonicus) — Novéa Kaledonia, ostrov aj izemie v Tichom
oceane

novomexicky (neomexicanus) — Nové Mexiko, §tat na juhozapade USA

novozélandsky (novae-zelandiae) — Novy Z¢land, ostrovny §tat v Ocednii

nubijsky (nubianus) — Nubia, region medzi Egyptom a Suddnom

nuecesky [njuisisky, nuesesky] (nuecensis) — Nueces, rieka v Texase, USA

numidsky (numidicus) — Numidia, historicky region v severnej Afrike, dne$né Alzirsko
a Tunisko

nyesky [najsky] (nyensis) — Nye, ostrov v §tate Nevada, USA

oahusky (oahuensis) — Oahu (havaj. O‘ahu), ostrov Havajskych ostrovov

oaxacky [vuahacky] (oaxacensis, oaxacanus) — Oaxaca, §tat v Mexiku

ogoouésky [oguésky] (ogouensis) — Ogooué, riecka v Gabone

ohijsky [ohdjsky] (ohiensis) — Ohio, $tat v USA

ochotsky (ochotensis) — Ochotské more, Rusko

oiwakesky (oiwakensis) — Oiwake (jap. 3877 M]), historicka $tvrt mesta Hagiodzi, dnes
sucast’ Tokia, Japonsko

ojcowsky (oycoviensis) — Ojcowsky narodny park (pol'. Ojcowski Park Narodowy), obec
Ojcéw, Pol'sko

okinavsky (okinawensis) — Okinava, prefektira v Japonsku

okugi¢ibusky (chichibuensis) — Oku¢icibu (jap. B R IL1B]), pohorie v regione Kanto,
Japonsko

olbijsky (olbius) — Olbia, mesto v Sardinii

olentangyjsky [olentandZzijsky] (oolentangiensis) — Olentangy, rieka v $tate Ohio, USA

oliwsky (olivanus) — Oliwa, ast mesta Gdansk, Pol'sko

oltusky (oltensis) — Oltu, mesto v provincii Erzurum, Turecko

olympsky (olympicus) — Olymp, hora v Grécku

ol'zsky (olgensis) — Zaliv Ol'gy (rus. 3amus Onbrn), zaliv v Japonskom mori, Rusko

onezsky (onegensis) — Onega, mesto v Archangel'skej oblasti, Rusko

oravsky (oravicus, arvensis) — Orava, region na Slovensku

orbelsky (orbelicus) — Orbel, povodny tracky nadzov pohoria Pirin, Bulharsko

oregonsky (oregonus) — Oregon, §tat v USA

orinocky (orinocensis) — Orinoco, rieka vo Venezuele

orizabsky (orizabensis) — Orizaba, mesto v §tate Veracruz, Mexiko

osmansky (otomanus) — Osmanska riSa, historické uzemie v Stredomori a na Balkane
ovladané Turkami

osimsky (oshimensis) — O$ima, maly ostrov (jap. K)) aj polostrov (jap. 14 51-5)
pri ostrove Hokkaido, Japonsko

ottawsky (ottawensis) — Ottawa, hlavné mesto Kanady

oyapocky (oiapocensis) — Oyapock (franc. Fleuve Oyapock), rieka na hranici Brazilie
a Francuzskej Guyany

ozarsky (ozarkensis) — Ozark, pohorie v §tatoch Missouri, Arkansas a Oklahoma, USA
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pajchuasansky (pohuashanensis) — Paj-chua-$an (&in. Fi{EILI; pchin-jin: Baihua shan),
vrch v juhozapadnej Gasti Pekingu, Cina

pajsancusky (baishanzuensis) — Paj-San-cu (¢in. FiILfH; pchin-jin: Baishanzu), vrch
v prirodnej rezervacii Feng-jang-$an-Paj-§an-cu v provincii Ce-tiang, Cina

palakkatsky (palghatensis) — Palakkat (malajalam. a1021£86)0S), mesto v Kérale, India

palausky (palauensis) — Palau, §tat v Oceénii

palenicky (palenicae) — sedlo Pélenica, Zapadné Tatry, Slovensko

palestinsky (palaestinus) — Palestina, historické tzemie v Prednej Azii medzi
Stredozemnym, Mftvym a Cervenym morom; §tat na Blizkom vychode

panganijsky (panganensis) — Pangani, rieka a mesto v Tanzanii

panoénsky (pannonicus) — Panodnia, rimska provincia v strednej Europe medzi Dunajom
a Savou

paosinsky (baoxingensis) — Pao-sing (¢in. & > £ ; pchin-jin: Baoxing), okres v provincii
S’-&chuan, Cina

papuansky (papuanus) — Papua, indonézska provincia, aj Papua-Nova Guinea, $tat
na ostrove Nova Guinea

paradoxsky (paradoxensis) — Paradox, lokalita v State Colorado, USA

paraguajsky (paraguariensis) — Paraguaj, $tat v Juznej Amerike

paraibsky (parahyba) — Paraiba do Sul, rieka, aj Paraiba, §tat v Brazilii

paraibunsky (paraibicus) — Rio Paraibuna, rieka v §tate Sao Paulo, Brazilia

parasky (paraensis) — Para, Stat v Brazilii

parizsky (parisiensis, lutetianus) — Pariz (franc. Paris), hlavné mesto Franctuzska

parnasky (parnassicus) — Parnas (gréc. Ilapvaccocg), pohorie v strednom Grécku

patagénsky (patagonicus) — Patagonia, izemie na juhu Juznej Ameriky

pekarovsky (pekarovae) — Pekéarova, vrch vo Vel'kej Fatre

pekinsky (pekinensis) — Peking (¢in. JL3<; pchin-jin: Beijing), hlavné mesto Ciny

penansky (penangensis) — Penang, §tat v Malajzii

pensylvansky (pensylvanicus) — Pensylvania, §tat v USA

pernambucky (pernambucanus) — Pernambuco, §tat v Brazilii

peruansky (peruvianus) — Peru, §tat v Juznej Amerike

perzsky (persicus) — Perzia, historicka riSa s centrom v dneSnom Irane

pchingpiensky (pingbianensis) — Pching-pien Miao (&in. J#i ¥ ; pchin-jin: Pingbian
Miao), autonémna provincia v Jiin-nane, Cina

piacenzsky [piacencky] (placentinus) — Piacenza, mesto v Taliansku

piemontsky (pedemontanus) — Piemont (tal. Piemonte), region na severozapade Talianska

pieninsky (pieninicus) — Pieniny, pohorie na slovensko-pol’skej hranici

pietrosulsky (pietroszenzis) — Pietrosul Calimanilor, vrch v pohori Caliman, Rumunsko

pilbarsky (pilbarensis) — Pilbara, region v Australii

pilissky (pilisiensis) — Pili§ské vrchy (mad’ar. Pilis), pohorie na severozdpade Mad’arska

pitaysky (pitayensis) — Pitayo, vrch severovychodne od mesta Popayan, Kolumbia

planadsky (planadae) — Planada, osada v Kalifornii

podolsky (podolicus) — Podolie (ukr. Ilomimms), historické tizemie v juhozapadnej
Ukrajine

podunajsky (danubialis) — Dunaj, rieka v Eurdpe

podyjsky (thayensis) — Dyje (nem. Thaya), ricka v Cesku a Rakusku

pohornédsky (hornadensis) — Hornad, rieka na Slovensku
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polabsky (albensis, albinus) — Labe (nem. Elbe), rieka v Cesku a Nemecku

poloninsky (poloninensis) — Poloniny, pohorie v Karpatoch (Slovensko, Pol’sko,
Ukrajina)

polonnaruwsky (polonnaruwensis) — Polonnaruwa (sinhal. @63@@)25525)(518), mesto
na ostrove Cejlon

pol'sky (polonicus) — Pol'sko, §tat v Europe

polynézsky (polynesiensis) — Polynézia, izemie v Tichomori

pomoransky (pomeranicus) — Zapadné Pomoransko, historické tizemie na Baltickom
pobrezi

pomoravsky (maricus) — Morava, ricka medzi Ceskom a Slovenskom

ponticky (ponticus) — Pontos (gréc. T1évrog EvEgvog), historicky kraj pri Ciernom mori

popradsky (popradiensis) — Poprad, mesto na Slovensku

portlandsky (portlandicus) — Portland, mesto v Oregone, USA

portoalegriansky (alacriportanus) — Porto Alegre, mesto v Brazilii

portugalsky (lusitanicus) — Portugalsko, $tat v Eurdpe

porynsky (rhenanus) — Porynie (nem. Rheinland), oblast’ v okoli rieky Ryn, Nemecko

potassky (transtaganus) — Tajo [tacho] (port. Tejo), rieka na Pyrenejskom polostrove

potbersky (potbergensis) — Potberg, vrch v prirodnej rezervacii De Hoop, Juzna Afrika

povolzsky (volgensis, wolgensis, wolgicus) — Volga, rieka v Rusku

prasivsky (prassivae) — Prasiva, vrch v Nizkych Tatrach

prazsky (pragensis) — Praha, hlavné mesto Ceskej republiky

pretorijsky (preforiensis) — Pretoria, mesto v Juznej Afrike

pronyjsky (pronyensis) — Prony (fran. Baie de Prony), zaliv na juhu Novej Kaledénie

provensalsky (provincialis) — Provensalsko (fran. Provence), kraj v juhovychodnom
Franctizsku

prithonicky (pruhonicianus) — Prithonice, obec v Cesku

prusky (prutenicus, borussicus) — Prusko, historicky $tat v severnom Nemecku a Pol'sku

ptaritepujsky (ptaritepuiensis, ptaritepuianus) — Ptari-Tepui, stolova hora vo Venezuele

punsky (punicus) — Puni (tiezZ zapadni FeniCania), obyvatelia historického mesta Kartago
v dnesnom Tunisku

pyrenejsky (pyrenaicus, pyrenaeus) — Pyreneje, pohorie medzi Spanielskom
a Francuzskom

qamdosky (gamdoensis) — Qamdo (tibet. =<si, tie Cchang-tu, ¢in. E#5), mesto
v Tibete, Cina

queenslandsky [kvinslandsky] (queenslandicus) — Queensland, $tat v Australii

quindiosky (quindiuensis) — Quindio, region v Kolumbii

quintanaroosky (quintanarooensis) — Quintana Roo, $tat v Mexiku

quitsky (quitensis) — Quito, hlavné mesto Ekvadoru

rabijsky (rabiensis) — Rabi Kounga, lokalita v provincii Ogooué-Maritime, Gabon

rakusky (austriacus) — Rakusko, §tat v Europe

regensbursky (ratisbonensis) — Regensburg, mesto v Nemecku

rétsky (rhaeticus) — Raetia, rimska provincia v dne$nom Svajéiarsku

rimsky (romanus) — Rim, mesto v Taliansku, aj Rimska risa

rinconadsky [rinkonadsky] (rinconensis) — La Rinconada, mesto v Andach, Peru

riodejaneirsky [riodezanéirsky] (janeirensis, fluminensis) — Rio de Janeiro, mesto
v Brazilii
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riograndsky (megapotamicus) — Rio Grande, rieka v Severnej Amerike

rjukjusky (liukiuensis, luchuensis) — Rjukju, retaz japonskych ostrovov medzi Kjusu
a Taiwanom

rodniansky (rodnensis) — Rodna (rum. Muntii Rodnei), pohorie v Rumunsku

rodopsky (rhodopensis, rhodopeus)—Rodopy (bulh. Pomorm), pohorie medzi Bulharskom
a Gréckom

rodosky (vhodius) — Rodos, ostrov v Egejskom mori

rodriguesky (rodriguesii) — Rodrigues (fran. Ile Rodrigues), ostrov v stiostrovi Maskarén,
Indicky ocedn

rohacsky (rohacsensis) — Rohéace, severna Cast’ Zapadnych Tatier

roraimsky (roraimensis) — Roraima, stolova hora v Juznej Amerike

rumélsky (rumelicus) — Rumélia, Cast’ Osmanskej riSe na Balkane, dnesné Bulharsko

rumunsky (romanicus) — Rumunsko, §tat v Europe

rusky (rossicus) — Rusko, §tat v Eurépe a Azii

ruténsky  (ruthenicus) — Ruténia (lat. Ruthenia), historické pomenovanie
vychodoslovanskych oblasti obyvanych Rusinmi

rwandsky (ruandensis) — Rwanda, $tat v Afrike

sabanagrandsky (sabanensis) — Sabana Grande, mesto v Portoriku

sacumsky (satsumi) — Sacuma (jap. FEEE[E]), byvala provincia na ostrove Kjusu

saharsky (saharae) — Sahara, pust na severe Afriky

sachalinsky (sachalinensis) — Sachalin, ostrov v Ochotskom mori, Rusko

salatinsky (salatini) — Salatin, vrch v Nizkych Tatrach nad obcou Liptovska Luzna

saltsky (saltensis) — Salta, mesto v Argentine

salvadorsky (salvadorensis) — Salvador, §tat v Strednej Amerike

sambiransky (sambiranensis) — Sambirano, ricka na Madagaskare

samojsky (samoensis) — Samoa, polynézsky ostrovny Stat

sandiegsky (diegensis) — San Diego, mesto v Kalifornii, USA

sandwichsky (sandwicensis) — Juzné Sandwichove ostrovy, suostrovie v juznom
Atlantickom oceane

sanluisky (sanluisensis) — San Luis, mesto v okrese Antioquia, Kolumbia

sanssoucijsky (sanssoucianus) — Sanssouci, zamok so zdhradou v Postupime (nem.
Postdam), Nemecko

santacruzsky (crucis) — Santa Cruz de la Sierra, mesto v Bolivii

santiaolinsky (sandaiolingwaterfallensis) — San-tiao-ling (¢in. —3A%d; pchin-jin:
Sandiaoling), vodopady na Taiwane

sardinsky (sardous) — Sardinia, ostrov v Stredozemnom mori

sarmatsky (sarmaticus) — Sarmati, staroveki iranski ko¢ovnici v Europe

sasky (saxonicus) — Sasko (nem. Sachsen), spolkova krajina v Nemecku

savojsky (sabaudus) — Savojsko, historicky region v Alpach

savonsky (sabatius) — Savona, pobrezné mesto v severnom Taliansku

secuansky (sutchuensis, setchuenensis, szechuanicus) — S‘-¢chuan (¢in. PYJI[; pchin-jin:
sichuan; star§ie Se¢uan), provincia v Cine

sedmohradsky (transsilvanicus, transsylvanicus) — Sedmohradsko (tiez Transilvania),
historickd oblast’ v Rumunsku

semaransky (samarangensis) — Semarang, mesto na ostrove Java, Indonézia

senegalsky (senegalensis) — Senegal, §tat v Afrike
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senegambijsky (senegambicus) — Senegambia, historické izemie medzi rickami Senegal
a Gambia, zapadna Afrika

seramsky (ceramicus) — Seram, ostrov v provincii Maluku, Indonézia

seychelsky [sejselsky] (seychellensis) — Seychely, ostrovy v Indickom oceane

shamsky (chamae) — Shama, pobrezné mesto v Ghane

shimbsky (shimbaensis) — Shimba Hills, narodny park v Keni

siamsky (siamensis) — Siam, historicky ndzov Thajska

siang&chensky (xiangchengensis) — Siang-&cheng (&in. FIK; pchin-jin: Xiangcheng),
mesto v provincii Che-nan, Cina

sibirsky (sibiricus) — Sibir, rozsiahle izemie v azijskej Casti Ruska

sicilsky (siculus) — Sicilia, ostrov v Stredozemnom mori, Taliansko

sierracristalsky (cristalensis) — Sierra Cristal, narodny park na Kube

sierraleonsky (leonensis) — Sierra Leone, Stat v zdpadnej Afrike

sierramadresky (madrensis) — Sierra Madre, r6zne pohoria v Mexiku a USA

sikkimsky (sikkimensis) — Sikkim (hind. f@fa@sm), stat v Indii

silicky (silicensis) — Silicka planina, ¢ast’ Slovenského krasu

sinajsky (sinaicus) — Sinajsky polostrov, Egypt

sinnamarsky (sinemariensis) — Sinnamary, mesto vo Francuzskej Guyane

sitniansky (sitnensis) — Sitno, najvyssi vrch Stiavnickych vrchov

sitsky (sitchensis) — Sitka, mesto na AljaSke, USA

skalnatohorsky (scopulorus, scopulinus, saximontanus) — Skalnaté vrchy (starSie
Skalnaté hory, angl. Rocky Mountains), pohorie v Severnej Amerike

sliezsky (silesiacus) — Sliezsko, historické tizemie v Pol'sku, Cesku a Nemecku

slovensky (slavicus, slovacus, slovenicus) — Slovensko, §tat v strednej Eurdpe

smytniansky (smytniensis) — Smytnianska dolina (pol. Dolina Smytnia), ¢ast’ Doliny
Koscieliska, Zapadné Tatry, Pol'sko

sokotriansky (socotranus) — Sokotra (arabsky s ki), ostrov v Arabskom mori

sol'nohradsky (salisburgensis) — Salzburg (historicky slovensky nazov Solnohrad),
mesto v Rakusku

somalsky (somaliensis, somalensis) — Somalsko, $tat v Afrike

spiSsky (scepusiensis) — Spi$, region na severe Slovenska

srbsky (serbicus) — Srbsko, $tat v Eurdpe

srilansky (srilankensis) — Sri Lanka, $tat na ostrove Cejlon, Indicky ocean

stredoamericky (mesoamericanus) — Strednd Amerika, geograficky region na juhu
Severnej Ameriky

sudansky (sudanicus) — Sudan, §tat v Afrike

sudetsky (sudeticus) — Sudety, pohrani¢na oblast’ v Cesku

sulawesky (sulawesiensis, sulawesicus) — Sulawesi, ostrov v Indonézii

sumatriansky (sumatrensis, sumatranus) — Sumatra, ostrov v Indonézii

surinamsky (surinamensis) — Surinam, §tat v Juznej Amerike

syrsky (syriacus) — Syria, $tat na Blizkom vychode

Sansijsky (shanxiensis) — San-si (¢in. |11P5; pchin-jin: Shanxi), provincia v Cine

Sarissky (sarosiensis) — Sarig, region na severovychode Slovenska

Sarplaninsky (scardicus) — Sar planina (mac. Illap ITnanuna), pohorie medzi Kosovom
a Macedonskom

24



Sensijsky (chensiensis, schensianus) — Sen-si (¢in. € ¥ ; pchin-jin: Shaanxi), provincia
susediaca s provinciou San-si, Cina

sikoksky (sikokianus) — Sikoku (jap. PU[E), ostrov v Japonsku

$inansky (senanensis) — Sinano (jap. {S1&/1[), rieka na ostrove Honsu v Japonsku

$kandinavsky (scanicus) — Skandinavia, eurépsky region na Skandinavskom polostrove

$kotsky (scoticus) — Skotsko (angl. Scotland), krajina na severe ostrova Velka Britdnia

Sopronsky (soproniensis) — Sopron (mad’. Sopron), mesto na severozapade Mad'arska

$panielsky (hispanicus) — Spanielsko, §tat v juhozapadnej Eurdpe

Stajersky (styriaca) — Stajersko (nem. Steiermark), spolkova krajina na juhovychode
Rakuska

$vajéiarsky (helveticus) — Svajéiarsko, §tat na zapade strednej Eurdpy

$védsky (suecicus) — Svédsko, §tat v severnej Eurdpe

taborsky (ithaburensis) — Tébor (hebr. 71120 777), biblicka hora v Galilei

tahitsky (tahitensis) — Tahiti, najvacsi ostrov Francuzskej Polynézie, Tichy ocean

tachirsky [tacirsky] (fachirensis) — Tachira, $tat vo Venezuele

taiwansky (formosensis, formosanus) — Taiwan, ostrov v Azii

taliansky (ifalicus) — Taliansko, §tat v juznej Eurdpe

talijsky (taliensis) — Ta-li (¢in. K¥E; pchin-jin: Dali), okres v provincii Jiin-nan, Cina

tampinsky (fampinensis) — Tampina, obec juzne od mesta Toamasina, Madagaskar

tampoketsky (tampoketsanus) — Tampoketsa Analamaitso, rezervécia v regione Sofia,
Madagaskar

tangersky (tingitanus) — Tanger (tieZ Tangier, arab. iaik), mesto v Maroku

tangutsky (fanguticus) — Tanguti, vyhynuty sino-tibetsky narod

tanimbarsky (tenimberensis) — Tanimbar, suostrovie v Indonézii

tansiasansky (danxiashanensis) — Tan-sia-8an (&in. F}E511I; pchin-jin: Danxia Shan),
pohorie v provincii Kuang-tung, Cina

tansansky (tianschanicus) — Tangan, pohorie v Strednej Azii

tarentsky (farentinus) — Tarentsky zaliv (tal. Golfo di Taranto), zaliv v Ionskom mori
pri meste Tarent (tal. Taranto), Taliansko

tasmansky (tasmanicus) — Tasmania, ostrov na juh od Australie

tatarsky (fataricus) — Tatari, etnikum, dnes obyvajuci Tatarsko, republika v Rusku

tatransky (tatrensis, tatricus, tatrae) — Tatry, pohorie na Slovensku

taursky (taurinus, tauricus) — Taury (nem. Tauern), pohorie v Alpéach

tawhitirahijsky (equitum) — Tawhiti Rahi, jeden z Ostrovov chudobnych rytierov (angl.
Poor Knights Islands) pri Novom Zélande

taygetosky (taygeteus) — Taygetos (gréc. Tabyetog), pohorie na polostrove Peloponéz

tébsky (thebaicus) — Téby (starogr. Ofifan), staroveké egyptské mesto

tefésky (tefeensis) — Tefé (port. Rio Tefé), ricka a mesto v Brazilii

tematinsky (tematinensis) — Tematinske vrchy, cast’ pohoria Povazsky Inovec

ternatsky (ternatensis) — Ternate, ostrov aj mesto v suostrovi Moluky, Indonézia

tesalsky (thessalicus) — Tesadlia (gr. OeocoMic), kraj aj historické twzemie
v severovychodnom Grécku

texasky (fexensis, texanus) — Texas, §tat v USA

thajsky (thaianus) — Thajsko, §tat v Azii

thangusky (tanguensis) — Thangu, udolie v okrese Mangan, Stat Sikkim, India
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thembusky (amatymbicus) — Thembu (pl. amaThembu), etnikum v Juznej Afrike
v regione Temboeland

tchachansansky (tahanshanensis) — Tcha-chan-8an (tiez Ta-chan-3an, ¢in. A{%(LI; pchin-
jin: Tahanshan aj Dahanshan), vrch v okrese Pching-tung, Taiwan

tchajtunsky (taitungensis) — Tchaj-tung (¢in. ZH T ; pchin-jin: Taidong), mesto
na Taiwane

tibetsky (tibetanus, thibeticus) — Tibet, historické izemie v Azii zodpovedajice Tibetskej
nahornej ploSine

tiétsky (tietaensis) — Tiéta, dedina v Novej Kaledonii pri meste Voh

tichomorsky (pacificus) — Tichy ocean, najvacsi ocedn Zeme pdvodny nazov Mare
Pacificum

timorsky (timoriensis) — Timor, ostrov v Malajskom stostrovi

timotsky (timotensis) — Timote, usadlost’ vychodne od mesta Carlos Tejedor, Argentina

tioukunsky (jiulongensis) — Tiou-kung (¢in. JUESILI; pchin-jin: Jiugong Shan), pohorie
v Cine

toliarsky (tulearensis) — Toliara, mesto na Madagaskare

tonkinsky (tonkinensis) — Tonkin (viet. Pong Kinh), region na severe Vietnamu

toulonsky (telonensis) — Toulon, mesto vo Francuzsku

tovarsky (fovarensis) — Tovar, oblast’ okolo mesta Colonia Tovar, Venezuela

tracky (thracicus) — Trécia, historické izemie na juhovychodnom Balkane

travankursky (travancoricus) — Travankar (malajalam. @l@3QI@0d3@), stat
na Malabarskom pobrezi, India

triglavsky (terglouensis) — Triglav, najvyssi vrch Julskych Alp, Slovinsko

trojsky (trojanus) — Tréja, zaniknuté historické mesto, dnesné severozapadné Turecko

tucurasky [tukurusky] (tucurensis) — Tucuru, malé mesto v okrese Alta Verapaz,
Guatemala

tulsky (tulensis) — Tula, mesto a okres v §tate Tamaulipas, Mexiko

tungeluosky (fongolensis) — Tung-e-luo (&in. 7k ff #; pchin-jin: Dongeluo), obec severne
od mesta Sin-tu-&chiao-&en (¢in. H&BAF4E) v provincii S*-¢chuan, Cina

tungurahujsky (fungurague) — Tungurahua, sopka v Ekvadore

tuolumnesky (fuolumnensis) — Tuolumne, rieka a okres v Kalifornii, USA

turecky (turcicus) — Turecko, §tat v Malej Azii

turinsky (taurinensis) — Turin (tal. Torino), mesto v severnom Taliansku

turkestansky (turkestanicus) — Turkestan, historickd oblast’ v Strednej Azii, dne§né
Turkménsko

turkménsky (turcomanicus, turkmenus) — Turkménsko, §tat v Strednej Azii

ugbolokposky [ubolokposky] (buonopozensis) — obec Ugbolokposo v oblasti Uvwie
v Nigérii

uhorsky (hungaricus) — Uhorsko, historicky Stat v Karpatskej kotline

ukrajinsky (ucranicus) — Ukrajina, §tat vo vychodnej Eurdpe

ukurunrusky (wkurunduensis) — Ukurunru (rus. YkypyHpy), mys na Tugurskom
polostrove v Ochotskom mori, Rusko

ulugursky (ulugurensis) — Uluguru, pohorie v Tanzanii

umpquasky (umpquaensis) — Umpqua, rieka v State Oregon, USA

umtamvunsky (umtamvunensis) — Umtamvuna, prirodnd rezervacia v okoli rieky
Mtamvuna, Juzna Afrika

26



upplandsky (uplandicus) — Uppland, historicka provincia vo Svédsku

uralsky (uralensis) — Ural, pohorie v Rusku

urartsky (urartu) — Urartu, staroveké kral'ovstvo okolo jazera Van, Turecko

urdanetsky (urdanetensis) — Urdaneta, mesto na Filipinach

urisky (orixense) — Urisa, §tat na pobrezi Bengélskeho zalivu, India

uruguajsky (uruguayensis) — Uruguaj, Stat v Juznej Amerike

usambarsky (usambarensis) — Usambara, pohorie v Tanzanii

ussurijsky (ussuriensis) — Ussuri, rieka na hranici Ruska a Ciny

valencijsky [valensijsky] (valentinus) — Valencia, mesto v Spanielsku

vanualevsky (vanuensis) — Vanua Levu, ostrov v Pacifiku, Fidzi

vapenicky (vapenicanus) — Velkd Vépenica, vrch v Nizkych Tatrach

velebitsky (velebiticus) — Velebit, pohorie v Chorvatsku

velkofatransky (fatraemagnae) — Vel'kéa Fatra, pohorie na Slovensku

venezuelsky (venezuelensis, venezuelanus, venezuelicus) — Venezuela, §tat v Juznej
Amerike

veronsky (veronensis) — Verona, mesto v severnom Taliansku

vérteSsky (vertesensis) — VérteSské vrchy (mad’. Vértes), pohorie v Mad’arsku

vestfalsky (guestfalicus) — Vestfalsko (nem. Westfalen), region v Nemecku

vidliansky (vidlensis) — Zdiarska vidla, vrch v Belianskych Tatrach

viedensky (vindobonensis) — Viedeii (nem. Wien), hlavné mesto Rakuska

vihorlatsky (vihorlaticus) — Vihorlat, pohorie na vychode Slovenska

virginsky (virginianus, virginicus) — Virginia (angl. Virginia), §tat v USA

vnutromongolsky (intramongolicus) — Vnutorné Mongolsko, autonémna oblast
na severe Ciny

voutmelesky [vutmelesky] (voutmelensis) — Voutmele (tiez Voutmél¢), vrch v stostrovi
Vanuatu

vysokotatransky (altitatrensis) — Vysok¢ Tatry, pohorie na Slovensku

waialealsky (waialealae) — Wai‘ale‘ale, sopka na ostrove Kauai, Havaj

wallisky (valesiacus) — Wallis (tiez Valais), kanton vo Svajéiarsku

warrijsky (owariensis) — Warri, mesto aj historické kral'ovstvo, Nigéria

wayanadsky (wynaadensis) — Wayanad, okres v Kérale, India

weizsky [vajcsky] (weizensis) — Weiz, mesto vo vychodnom Stajersku, Rakusko

wetarsky (wetarensis) — Wetar, ostrov v Indonézii

wonsansky (ouensanensis) — Wonsan (kor. & 4I), mesto v provincii Kangwon, Severna
Korea

wujiiansky (wuyuanensis) — Wu-jiian (¢in. Z£J% £ ; pchin-jin: Wuyuan), okres v provincii
Tiang-si, Cina

yavizsky (vavizanus) — Yaviza, malé mesto v provincii Darién, Panama

yucatansky [jukatansky] (yucatanensis) — Yucatan, polostrov v Mexiku

zahamensky (zakamenensis) — Zahamena, narodny park na Madagaskare

zahrebsky (zagrabiensis) — Zahreb, hlavné mesto Chorvatska

zalsky (zalanus) — Zala, rieka v Mad’arsku

zanzibarsky (sansibarensis, zanguebaricus) — Zanzibar, autondmny ostrovny S§tat
v Indickom oceéne

zaravSansky (seravschanicus) — ZaravSan (uzb. 3apadmon), rieka aj pohorie
v Uzbekistane a Tadzikistane
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zimbabwiansky (zimbabweensis) — Zimbabwe, stat v Afrike

zOschensky (zoeschensis) — Zdschen, obec v Sasku-Anhaltsku, Nemecko

7echesky (jeholensis) — Ze-che (¢in. #; pchin-jin: Rehe), historickd provincia
v severovychodnej Cine znama aj ako DZehol, dnes prefektira Ccheng-te v provincii
Che-pej

7enevsky (genevensis) — Zeneva (franc. Genéve), mesto vo Svajéiarsku

Zaver

V prispevku sme predstavili botanicko-geograficky slovnik zahffiajuci adjektiva
utvorené z nazvov 855 geografickych objektov. Zaroven sme opravili 38 mien, ktoré
v novej verzii slovenského botanického menoslovia nepresli reviziou. Do buducnosti
odporucame pri tvorbe novych mien vzdy uvadzat’ lokalitu povodného opisu, ¢im sa
vyrazne znizi riziko vzniku nepresnych alebo chybnych geografickych adjektiv.

Pod’'akovanie

Vyjadrujeme uprimné pod’akovanie jazykovej garantke z Komisie pre nomenklataru
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Silvii Duchkovej z Jazykovedného tustavu Ludovita Stira SAV, v. v. i., za odborna
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Abstrakt

V prispevku predstavujeme botanicko-geograficky slovnik zahfnajuci 855 geografickych
adjektiv, ktoré sa vyskytuju v aktualizovanej verzii slovenského botanického menoslovia.
Tieto adjektiva su odvodené od geografickych nazvov lokalit vyskytu rastlin na roéznych
kontinentoch. Slovnik obsahuje etymologické vysvetlenia, povodné podoby geografickych
nazvov a v pripade potreby aj v miestnej abecede. Cielom prace je ulah¢it’ identifikaciu
povodu druhovych mien a znizit' pravdepodobnost’ chyb pri tvorbe novych geografickych
adjektiv v budiicnosti. V ramci spracovania boli opravené viaceré nespravne utvorené mena,
ktoré v novej verzii menoslovia nepresli reviziou.

KPucové slova: Slovenské botanické menoslovie, etymologia, slovnik
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Abstract

In 2025, a total of 91,465 pollen grains were recorded in the air of Bratislava, representing
a 107% increase compared to the long-term mean from 2002 to 2024. Cupressaceae/
Taxaceae was the most abundant pollen type, contributing 22% of the annual pollen load,
followed by Urticaceae, Populus, Pinaceae, Fraxinus, Ambrosia, Alnus, Betula, Quercus, and
Poaceae, which together accounted for 87% of the total pollen count. Except for Betula, all
prominently represented taxa exhibited enhanced pollen seasons, reflected by higher Seasonal
Pollen Integral (SPIn) and peak values relative to the long-term mean. The magnitude of SPIn
increases varied among taxa, ranging from +44% for Urticaceae to +334% for Cupressaceae/
Taxaceae. Notable shifts in the timing of pollen seasons were observed for the dominant taxa:
except for Pinaceae, pollen seasons generally started earlier, by up to 19 days for Urticaceae
and 15 days for Quercus. With the exception of Cupressaceae/Taxaceae, Pinaceae and Alnus,
the pollen seasons of all major taxa were prolonged by up to 16 days in the case of Poaceae.
In contrast, the pollen season of Cupressaceae/Taxaceae, despite its increased SPIn, was
shortened by 6 days.

Keywords: seasonal pollen dynamics, pollen phenology, meteorological factors

Introduction

Monitoring of airborne pollen is essential for understanding seasonal trends and their
impact on human health. In urban areas like Bratislava, local climate and vegetation
strongly influence the timing, intensity, and duration of pollen seasons, which in turn
affect allergy prevalence and exposure risk (Schramm et al. 2021; S¢evkova et al. 2024,
2025; Stefanikova et al. 2026). Long-term pollen data also provide valuable insights into
phenological responses of plant taxa to environmental changes.

This study analyses the 2025 pollen season in the Bratislava area, focusing on
variations in pollen concentration, season onset, and duration relative to long-term
averages, thereby providing updated evidence on the dynamics of airborne pollen in
a Central European urban environment.

* Corresponding author: jana.scevkova@uniba.sk
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Material and methods

Airborne pollen samples were collected between 1 February and 23 November 2025
using a Burkard Hirst-type volumetric pollen trap installed on the roof of the Science
Park building at Comenius University (48° 08’ 58" N, 17° 04’ 24" E; 18 m above ground
level).

Samples were processed using commonly accepted aerobiological methods,
in accordance with the requirements of the European Aerobiology Society (Galan et al.
2014) and the European Standard EN 16868 (2019). Pollen grains were quantified
on microscope slides at a magnification of X400 using the 12 vertical transects approach.
After applying a correction factor, the resulting data reflect the mean daily pollen
concentration per taxon (pollen/m?).
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Fig. 1. Mean monthly air temperature and total monthly precipitation values in Bratislava

Obr. 1. Priemerné mesa¢né hodnoty teploty vzduchu a mesa¢né thrny zrazok v Bratislave
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Tab. 1. The total monthly airborne pollen concentrations in Bratislava in 2025

Tab. 1. Sumarne mesa¢né koncentracie pel'u v ovzdusi Bratislavy v roku 2025

Taxon/Month . 1L Iv. V. VI. VII. VIIL IX. X. XIL. %

Acer 107 23 0.14
Aesculus 29 413 70 0.56
Ailanthus 12 221 6 0.26
Alnus 1,027 3,905 94 3 6 5.5

Ambrosia 16 2,857 2,536 69 15 6.01

Apiaceae 14 3 3 10 10 1 0.04
Artemisia 5 429 84 4 0.57
Asteraceae 1 10 7 5 13 5 0.04
Betula 1,187 3,771 58 4 5.49
Carpinus 1,006 2,089 5 3.39
Castanea 183 1 0.2

Chenopodiaceae 1 40 87 366 158 16 1 0.73
Corylus 439 510 78 5 1.13
Cup/Tax* 1,282 17,574 712 27 92 194 109 26 2 2 21.89
Fagus 181 17 0.22
Fraxinus 12 5653 1,682 17 8.05
Humulus 887 39 1 1.01
Juglans 266 95 1 0.4

Larix 1 7 0.01
Pinaceae 3 6 659 6,484 333 43 17 14 8 6 8.28
Plantago 3 59 409 286 438 182 7 1.51
Platanus 78 0.09
Poaceae 64 1,021 2,144 402 157 143 11 1 431
Populus 12 7,148 2,307 10.35
Quercus 369 3,953 403 4 5.17
Rumex 7 81 199 24 19 9 4 0.38
Salix 316 832 51 1.31
Sambucus 155 91 0.27
Tilia 200 20 0.24
Ulmus 7 408 18 0.47
Urticaceae 707 340 3,149 1,789 4,468 471 24 5 11.98
Total 2,782 38,219 17,959 8,907 7,089 2,890 9,762 3,676 151 30 100

*Cup/Tax — Cupressaceae/Taxaceae
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The Main Pollen Season (MPS) was determined using the 90% method described
by Nilsson and Persson (1981).

In 2025, the study area experienced an average daily air temperature of 11.5°C and
total precipitation of 547.4 mm, representing an increase of 0.6°C in temperature and
a decrease of 23% in precipitation compared to the long-term mean for 1983-2025
(SHMU) (Fig. 1).

Results and discussion

As in previous years (Séevkova and Dugicka 2024, 2025), 31 pollen taxa (21 arboreal
and 10 herbaceous) were recorded in the air of Bratislava in 2025 (Tab. 1). The
Annual Pollen Integral (APIn), representing the yearly total of average daily pollen
concentrations, reached 91,465 pollen*day/m*® (107% above the 2002-2024 average
reported by Comenius University, Department of Botany). The most abundant taxa
were: Cupressaceae/Taxaceae (21.9% of the total), Urticaceae (12%), Populus (10.4%),
Pinaceae (8.3%), Fraxinus (8.1%), Ambrosia (6%), Alnus (5.5%), Betula (5.5%),
Quercus (5.2%), and Poaceae (4.3%) (Tab. 1).

Except for July, the total monthly pollen concentrations from March to August
exceeded 7,000 pollen/m®. The highest monthly airborne pollen concentration was
recorded in March (38,219 pollen/m?), dominated by Cupressaceae/Taxaceae, Populus,
Fraxinus, and Alnus. High concentrations were also observed in April (17,959 pollen/
m?), with Quercus and Betula prevailing (Tab. 1).

Tab. 2. The MPS characteristics of the most abundant pollen types in the air of Bratislava in 2025

Tab. 2. Charakteristiky MPS dominantne zastupenych typov pelovych zin v ovzdusi Bratislavy v roku 2025

Main pollen season

Taxon Start End a‘;r};a:)l on f]:(?ll;en ) Peak date EST];:(;I lrien*day/
Alnus 20.11 17.111 26 867 6. 111 4,594
Ambrosia 13. VIII 21.1X 40 537 28. VIII 5,098
Betula 26. 111 20. 1V 26 1,107 5.1V 4,602
Carpinus 22. 111 13. 1V 23 472 5.1V 2,929
Cup/Tax 25.11 3.1V 38 4,238 S I 18,704
Fraxinus 10. 11T 13. 1V 35 707 23. 111 6,669
Pinaceae 30. 1V 1. VI 33 743 15.V 6,871
Poaceae 9.V 22. VIII 106 161 19. VI 3,554
Populus 9.111 1.1V 34 952 10. II1 8,837
Quercus 27. 111 4.V 39 450 211V 4,350
Urticaceae 28. 1V 30. VIII 125 381 11. VIII 9,953

SPIn (Seasonal pollen integral) — the sum of the mean daily pollen concentrations over the MPS
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Tab. 2 summarises the MPS characteristics of abundantly represented taxa. In 2025,
the onset of the pollen season occurred earlier for all analysed taxa except Pinaceae when
compared with the 2002-2024 long-term mean. The most pronounced advances were
recorded for Urticaceae (19 days earlier) and Quercus (15 days earlier), whereas the start
of the Pinaceae pollen season coincided with the long-term average. The earlier onset of
the pollen season in arboreal taxa was primarily associated with increased mean daily
air temperatures in March and April, which reached an average of 5.1 °C, approximately
1 °C above the long-term mean (Fig. 1). In contrast, the earlier beginning of the MPS for
herbaceous taxa was mainly linked to June temperatures that were 2.1 °C higher than the
long-term average. Elevated temperatures after dormancy promote pollen development,
resulting in accelerated maturation and an earlier initiation of pollen release (Stefanikova
et al. 2026).

With the exception of Cupressaceae/Taxaceae, Pinaceae and Alnus, the duration of the
pollen season was prolonged for all dominant taxa. The most substantial extensions
were observed for Poaceae (by 16 days) and Urticaceae (by 14 days). The longer pollen
seasons of these taxa may be attributed to the higher total precipitation in July and August
(+65.3 mm) compared with the long-term average, as adequate moisture during hot
summer conditions promotes growth and supports continued flowering in both groups
(Schramm et al. 2021).

Apart from Betula, all analysed taxa exhibited increased SPIn and peak values. These
increases ranged from 44% (SPIn) and 39% (peak) in Urticaceae to as much as 334%
and 328% in Cupressaceae/Taxaceae, respectively (Fig. 2). Consistent with observations
from the preceding two years, Betula displayed a reduction in MPS intensity, with
SPIn values 34% lower and peak concentrations 26% lower than the long-term mean.
This decline is most likely attributable to the species’ natural alternation between years
of high and low pollen production (Kubik-Komar et al. 2021; Séevkova, Dusicka 2024,
2025). The highest peak pollen concentration was recorded for Cupressaceae/Taxaceae
(4,238 pollen/m?), whereas the lowest peak value was observed for Poaceae (161 pollen/
m?).
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Fig. 2. SPIn of the dominant pollen types in the air of Bratislava

Obr. 2. SPIn dominantne zastupenych typov pelovych zin v ovzdusi Bratislavy
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Abstrakt

V roku 2025 bolo v ovzdusi Bratislavy zaznamenanych celkovo 91 465 pelovych zin, ¢o
predstavuje narast o 107 % v porovnani s dlhodobym priemerom za roky 2002 — 2024.
Najpocetnejsie boli pelové zrma Cupressaceae/Taxaceae, ktoré tvorili 22 % z celkovej
ro¢nej pelovej zataze, nasledované Urticaceae, Populus, Pinaceae, Fraxinus, Ambrosia,
Alnus, Betula, Quercus a Poaceae, ktoré spolu predstavovali 87 % celkového poctu pelovych
zfn. S vynimkou Betula vykazali vSetky vyznamne zastupené taxoény zvySenu intenzitu
pelovej sezény, ¢o sa prejavilo vysSimi hodnotami Sezénneho pelového integralu (SPIn)
a maximalnych dennych koncentracii v porovnani s dlhodobym priemerom. Rozsah narastu
SPIn sa medzi taxonmi 1isil, od +44 % u Urticaceae az po +334 % u Cupressaceae/Taxaceae.
U dominantne zastupenych taxénov boli zaznamenané aj posuny v nacasovani ich pel'ovych
sezon. U vicsSiny taxénov (s vynimkou Pinaceae) pelova sezona zacinala skor, priCom
najvacsi posun bol zaznamenany pre Urticaceae (o 19 dni skor) a Quercus (o 15 dni skor).
S vynimkou Cupressaceae/Taxaceae, Pinaceae a Alnus sa pelové sezény predizili, a to az
0 16 dni v pripade Poaceae. Naopak, pelova sezoéna Cupressaceae/Taxaceae sa napriek
zvySenému SPIn skratila o 6 dni.

Kriadové slova: sezonna dynamika pel'u, fenologia pel'u, meteorologické faktory
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Abstract

AeroPalynology, an Excel-based tool, was developed for statistical analysis and computation
of pollen season parameters from airborne pollen concentrations. Although advanced
statistical environments such as R or Python offer extensive analytical capabilities, many
practitioners in aerobiology are not familiar with these platforms or prefer more accessible
solutions. To address this gap, an Excel add-in was designed to integrate commonly used
statistical methods with tools specifically tailored for aerobiological applications. The add-
in implements widely used non-parametric methods for comparing two or more datasets,
including tests suitable for independent and related samples, as well as correlation and trend
analyses. In addition, it provides built-in functions for calculating key parameters of the
pollen season, enabling standardized and reproducible evaluation of aerobiological time
series. AeroPalynology is intended as a practical and user-friendly solution for researchers
and practitioners, facilitating routine data analysis without the need for specialized
programming skills. By combining statistical functionality with domain-specific tools in a
familiar spreadsheet environment, the add-in supports efficient analysis and interpretation
of pollen data.

Key words: Microsoft Excel; aerobiology; pollen season; non-parametric statistics; data
analysis

Introduction

The analysis of pollen seasons represents a crucial component of aerobiological
research, as it enables the quantification of temporal patterns in airborne pollen
concentrations. Accurate determination of the start, peak, and end of the pollen season
is essential, particularly in the context of public health, allergology, and environmental
monitoring, since it provides the basis for assessing population exposure to aeroallergens
and for improving preventive and forecasting strategies (S¢evkova, Dusitka 2022, 2023,
2025).

Aerobiological datasets are typically characterized by high variability, non-linearity,

* Corresponding author: michal.hrabovsky@uniba.sk
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and deviations from normal distribution, largely due to seasonal biological cycles and
the strong influence of meteorological conditions on pollen release and dispersion. For
this reason, non-parametric statistical tests are commonly applied in aerobiological
data processing, as they do not assume normality and are robust to outliers and skewed
distributions. These methods enable more reliable comparisons of seasonal characteristics
and support robust evaluation of long-term trends in airborne pollen data (Zilka et al.
2024, Hrabovsky et al. 2025, S¢evkova et al. 2025).

In this context, dedicated computational tools were developed to streamline the
processing and analysis of acrobiological datasets, facilitating standardized and efficient
evaluation of pollen seasons, such as Excel-based applications designed for structured
data handling and interpretation.

Methods

Custom functions and macros were developed in Microsoft Visual Basic for
Applications (VBA) within MS Excel and tested using previously published
data (Hrabovsky et al. 2025, Séevkova et al. 2025). The functions are provided
as supplementary material and are included in an MS Excel add-in available at:
<https://fns.uniba.sk/pracoviska/biologicka-sekcia/kbo/aplikacie/>.

Results and Discussion

Seven macros implementing non-parametric statistical tests were developed as part
of the AeroPalynology tool. Each macro corresponds to a specific statistical procedure
commonly used in aerobiological data analysis. The Spearman() macro calculates
Spearman’s rank correlation coefficient to assess monotonic relationships between
variables arranged in two columns. The KruskalWallis() macro performs the Kruskal—
Wallis test for comparing more than two independent groups arranged in separate columns.
The MannWhitney() macro implements the Mann—Whitney U test for comparison of
two independent samples arranged in two columns. The Wilcoxon() macro performs
the Wilcoxon rank-sum test for unpaired comparisons of two datasets arranged in two
columns. The Wilcoxon_paired() macro applies the Wilcoxon signed-rank test for
paired samples arranged in two columns, with paired observations aligned row-wise.
The MannKendall() macro performs the Mann—Kendall trend test for the detection of
monotonic trends in time series data contained in a single column. The Ancova() macro
implements non-parametric analysis of covariance for group comparisons with covariate
adjustment. The dependent variable (y) is provided in the first set of columns, while
covariates are provided in a second set of columns, with observations paired row-wise
across both datasets. All macros can be executed independently or through a higher-
level wrapper macro AeroPalynology(), which provides centralized access to the full
analytical workflow.

In the analysis of pollen seasons, several quantitative descriptors are required to
characterize their timing, duration, and intensity. Timing parameters include the start day,
end day, peak day (defined as the day of maximum pollen concentration and expressed

36



as the day of the year counted from 1 January, DOY), and the first high day (defined as
the first day with a daily mean pollen concentration equal to or exceeding the threshold
value). Duration is represented by the length of the pollen season, expressed in days.
Intensity parameters include the peak value (expressed in pollen/m?®), the Annual Pollen
Integral (APIn, calculated as the sum of mean daily pollen concentrations during the year
and expressed in pollen*day/m?®), the Seasonal Pollen Integral (SPIn, calculated as the
sum of mean daily pollen concentrations during the main pollen season and expressed
in pollen*day/m?), and the number of high days. Together, these parameters provide a
comprehensive description of pollen exposure dynamics, capturing both the temporal
structure and the magnitude of airborne pollen load. A set of eight custom Excel functions
was developed to automatically compute these key pollen season parameters. The
analysed time series always begins on 1 January of the respective year. For the purpose
of pollen season calculations, missing values (NA) are treated as zero concentration
values; therefore, NA and 0 are considered equivalent in the computational procedure.
The main pollen season definition is based on the proportion of the cumulative annual
pollen sum included between the lower and upper percentage thresholds. This proportion
is expressed as a decimal value corresponding to the selected cut-off limits. For example,
a 0—100% definition corresponds to 1.00, a 5-95% season definition corresponds to 0.90,
a 3-97% definition corresponds to 0.94, and a 10-90% definition corresponds to 0.80.
The developed functions are as follows:

POLLENSEASON(range, season)

Determines the main pollen season duration (in days) based on the input data range
and selected season definition. For example =POLLENSEASON(A1:A365, 0.9) returns
the duration of 5-95% season.

POLLENSEASONSTART (range, season, asDate)

Returns the start of the main pollen season based on the selected season definition.
The result can be returned either as DOY or as a calendar date when asDate = TRUE.
For example =POLLENSEASONSTART(A1:A365, 0.9) returns the start day of season;
=POLLENSEASONSTART(A1:A365, 0.9, TRUE) returns the date of start day of
season.

POLLENSEASONEND(range, season, asDate)

Returns the end of the main pollen season based on the selected season definition.
The result can be returned either as DOY or as a calendar date when asDate = TRUE.
For example =POLLENSEASONEND(A1:A365, 0.9) returns the end day of season;
=POLLENSEASONEND(A1:A365, 0.9, TRUE) returns the date of end day of season.

POLLENSEASONPEAK(range, season)

Identifies the peak pollen concentration within the defined main pollen season. For
example, =POLLENSEASONPEAK(A1:A365, 0.90) returns the maximum pollen
concentrationwithinthe 5-95%pollenseason,while=POLLENSEASONPEAK(A1:A365,
1.00) returns the annual maximum value.
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POLLENSEASONPEAKDAY (range, season, asDate)

Returns the peak day of pollen concentration within the defined main pollen season,
optionally as a calendar date when asDate = TRUE. By default, the result is returned
as DOY. For example, =POLLENSEASONPEAKDAY(A1:A365, 0.9) returns the peak
day of season, while =POLLENSEASONPEAKDAY(A1:A365, 0.9, TRUE) returns the
corresponding calendar date.

POLLENSEASONSUM(range, season)

Calculates the total pollen integral for the defined season (APIn or SPIn depending
on input configuration). For example, =POLLENSEASONSUM(A1:A365, 1.00) returns
the annual pollen integral (APIn), while =POLLENSEASONSUM(A1:A365, 0.90)
returns the seasonal pollen integral (SPIn).

POLLENSEASONTHRESHOLD(range, season, threshold)

Calculates the number of high days exceeding a defined pollen concentration
threshold. For example, =POLLENSEASONTHRESHOLD(A1:A365, 0.90, 80) returns
the number of days during which pollen concentration exceeds 80 pollen/m* within the
defined main pollen season. When season = 1.00, the calculation corresponds to the full
annual dataset.

POLLENSEASONTHRESHOLDDAY (range, season, threshold, asDate)

Identifies the firsthigh day, defined as the first day when pollen concentration is equal to or
exceeds the specified threshold value, optionally returned as a calendar date when asDate =
TRUE. Forexample,=POLLENSEASONTHRESHOLDDAY (A1:A365,0.90,80)returns
the first high day within the defined main pollen season when pollen concentration is equal
to or exceeds 80 pollen/m?, while =POLLENSEASONTHRESHOLDDAY (A1:A365,
0.90, 80, TRUE) returns the corresponding calendar date.

ISSEASON(cell, range, season, asBinary)

Determines whether a cell within the specified range belongs to the pollen season.
The function returns TRUE or FALSE. If asBinary is set to TRUE, the function returns
1 or 0 instead. The pollen season boundaries are calculated using the specified season
coefficient.

ISSEASONTABLE(dates, range, season, asBinary, truncateFirstDays, truncateLastDays)

Returns a dynamic array identifying whether each observation belongs to the pollen
season. The function groups the input time series by calendar year and calculates pollen
season boundaries independently for each year. The output array contains TRUE or
FALSE values for each row in the dataset. If asBinary is set to TRUE, the function returns
1 or O instead. Optionally, a fixed number of days can be truncated from the beginning
and/or end of each year before pollen season detection is performed. Truncated days are
internally replaced by zero values. For example, =ISSEASONTABLE(A:A, B:B, 0.90,
FALSE, 120, 0) truncates the first 120 days of each year before calculating pollen season
statistics.
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POLLENSEASONTABLE(dates, range, season, truncateFirstDays, truncateLastDays)

Returns a dynamic array table with yearly pollen season statistics. The function
groups data by year and calculates start, end and duration of pollen season, peak
pollen concentration and its day, SPIn and APIn. Each row corresponds to one
calendar year in the dataset. Optionally, the function can truncate a fixed number of
days from the beginning and/or end of each year before the pollen season calculations
are performed. Truncated days are internally replaced by zero values. For example,
=POLLENSEASONTABLE(A:A, B:B, 0.90, 0, 120) truncates the last 120 days of each
year before calculating pollen season statistics.

Conclusion

The MS Excel add-in containing the developed functions and macros provides a
standardized and automated framework for processing aerobiological time series data.
It enables consistent calculation of pollen season parameters, statistical evaluation, and
threshold-based analyses within a single integrated environment. This approach improves
reproducibility, reduces manual processing errors, and facilitates efficient analysis of
large aerobiological datasets.

Acknowledgements

The author would like to thank doc. RNDr. Jana S&evkova, PhD. for her assistance in
reviewing and clarifying the definitions and interpretation of pollen season parameters.

References

Hrabovsky, M., St¢evkova, J., Rendekovi, A., Zahradnikova, E., Jarolimek, I., 2025: Long-term changes
in the allergenic potential of ruderal vegetation in a Central European urban area. Regional Environmental
Change, 25:35.

Stevkova, J., Dusitka, J., 2022: Pollen season 2019 in the Bratislava area. Acta Botanica Universitatis
Comenianae, 59:11-17

§éevkovz’|, J., Dusicka, J., 2023: Pollen season 2021 in the Bratislava area. Acta Botanica Universitatis
Comenianae, 61:21-27

Stevkova, J., Dusitka, J., 2025: Pollen season 2024 in the Bratislava area. Acta Botanica Universitatis
Comenianae, 65:3—8

§éevkovz’|, J., Tropekova, M., Dusicka, J., Lafférsova, J., Rybnicek, O., Zahradnikova, E., Hrabovsky,
M., 2025: Rising allergenic risk in cities: a progressive pollen calendar analysis in response to climate
change in Central Europe. Regional Environmental Change, 25:103.

Zilka, M., Hrabovsky, M., Dusicka, J., Zahradnikovai, E., Gahurova, D., §éevk0vz’|, J., 2024 Comparative
analysis of airborne fungal spore distribution in urban and rural environments of Slovakia. Environmental
Science and Pollution Research, 31(54):63145-63160.

39



40

Abstrakt

Bol vyvinuty Excelovy nastroj AeroPalynology urceny na analyzu pelovych sezén
a spracovanie aerobiologickych dat. Hoci pokrocilé Statistické prostredia, ako su R alebo
Python, pontkaju rozsiahle analytické moznosti, niektori pracovnici v oblasti aerobiologie
tieto platformy neovladaji alebo uprednostiiuju dostupnejSie rieSenia. Na vyplnenie tejto
medzery bol navrhnuty Excelovy doplnok, ktory integruje bezne pouzivané Statistické metody
s nastrojmi $pecificky prispdsobenymi pre aerobiologické aplikacie. Doplnok implementuje
Siroko pouzivané neparametrické metddy na porovnavanie dvoch alebo viacerych suborov
dat, vratane testov pre nezavislé aj parové vzorky, ako aj korelacné a trendové analyzy.
Okrem toho obsahuje vstavané funkcie na vypocet kl'icovych charakteristik pelovej
sezény, ¢o umoziuje Standardizované a reprodukovatelné hodnotenie aerobiologickych
casovych radov. AeroPalynology je urceny ako praktické a pouzivatel'sky priatel'ské rieSenie
pre vyskumnikov a odbornikov z praxe, ktoré umoziiuje rutinnu analyzu dat bez potreby
pokroc€ilych programatorskych zrucnosti. Spojenim Statistickych funkcii s doménovo
$pecifickymi nastrojmi v znamom tabul’kovom prostredi add-in podporuje efektivnu analyzu
a interpretaciu pelovych dat.

KPucové slova: Microsoft Excel; aerobioldgia; pelova sezona; neparametricka Statistika;
analyza dat
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Abstract

Long-term monitoring of environmental genotoxicity was conducted using pollen abortivity
in wild populations of Arabidopsis thaliana occurring in industrially impacted and reference
areas in Slovakia. The study focused on a highly contaminated site near an aluminium plant in
Ziar nad Hronom and comparative locations along an industrial-urban gradient in Bratislava
and the Danube floodplain (Kalinkovo village). Pollen abortivity was evaluated over a
34-year period using standardized cytological methods. Statistical analysis based on linear
mixed-effects modelling revealed a significant negative temporal trend in mutation counts
(p < 0.001), with consistent decreases observed across all monitored localities. The highest
genotoxic load was recorded at the aluminium plant site, while reference locations exhibited
lower and more stable values. a gradual reduction in pollen abortivity was observed in all
areas, likely reflecting improved environmental conditions, including industrial emission
reductions and implementation of cleaner production technologies. The results confirm the
sensitivity of 4. thaliana pollen abortivity as a bioindicator of environmental genotoxicity
and demonstrate its applicability in long-term field biomonitoring studies.
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Introduction

Currently, ecosystems are exposed to complex and long-term mixtures of xenobiotics
originating primarily from anthropogenic activities. The identification and monitoring
of environmental contamination are essential prerequisites for its assessment,
management, and mitigation. In this context, a wide range of methods for evaluating
environmental health has been developed, with particular emphasis on detecting the
genotoxic effects of pollutants (Bianchi et al. 2011; Salles et al. 2016; Igbal et al. 2019).

Higher plants represent important model organisms in biomonitoring because they
integrate environmental influences at both the organismal and genetic levels (De Serres
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1978; Grant 1998). Plants also possess metabolic capabilities that may convert certain
xenobiotics into more reactive, potentially genotoxic metabolites, which can subsequently
enter trophic chains (Lakes, Kim 2012). Their use in in situ environmental monitoring
is supported by their sensitivity to genotoxic agents, their ability to metabolize certain
contaminants, and their ease of experimental handling (Kéffer et al. 2012; Misik et al.
2019). Plant-based test systems enable the detection of a broad spectrum of environmental
stressors, including mutagenic and ecotoxic effects (Micieta, Murin 1996, 2018;
Micieta 2021). The use of plants as model systems for environmental ecotoxicity and
ecogenotoxicity testing has been reported by several authors, including Paradiz, Lovka
(1999), Pogéanyova et al. (2017, 2019), Micieta, Murin (2018).

One of the widely used model species is Arabidopsis thaliana (L.) Heynh., which is
extensively applied in studies of induced mutagenesis and ecogenotoxicity due to its
well-characterized biology and availability of genetic tools. Important endpoints include
the analysis of embryonic and chlorophyll mutations in seeds as well as reproductive
parameters such as pollen abortivity (Miiller 1963; Miiller, Gichner 1964; Gichner et al.
1994; Rédei 1982; Rédei et al. 1984; Gichner, Veleminsky 1988). Methodologies based
on A. thaliana allow standardized assessment of genotoxic effects under both laboratory
and field conditions (Sanchez-Serrano, Salinas 2021; Chroust et al. 1997; Abramov;
Schevchenko 2005).

In continuation of these approaches, we present results from long-term monitoring
of pollen abortivity in native populations of A. thaliana occurring in the vicinity
of industrial complexes, aiming to evaluate their potential as indicators of environmental
pollution.

Methods

Study area

Arabidopsis thaliana does not compete successfully in dense grassland vegetation and
typically occurs in disturbed habitats. It preferentially colonizes microsites with bare
or disturbed soil, such as erosion patches or mechanically disturbed areas, often within
communities of the class Stellarietea mediae Tiixen et al. ex von Rochow 1951.

For the assessment of ecogenotoxicity, an exposed site was selected in 1991 in the
vicinity of the aluminium plant in Ziar nad Hronom, near the abandoned village of Horné
Opatovce (central Slovakia). At the beginning of the monitoring period, the aluminium
plant in Ziar nad Hronom represented a major industrial source of pollution, emitting
high concentrations of SO,, PCBs, and polycyclic aromatic hydrocarbons (PAHs). For
example, concentrations in plant biomass reached 2.0 mg-kg™ for phenanthrene, 3.3
mg-kg™ for fluoranthene, 1.7 mg-kg™ for pyrene, 1.4 mg-kg™" for chrysene, and 3.1
mg-kg™ for perylene (Micieta et al. 1997). During this period, total emissions exceeded
15,000 tonnes, including approximately 10,000 tonnes of gaseous emissions. Additional
releases included 800—1,000 tonnes of fluoride compounds, 42.5 tonnes of arsenic, 800
tonnes of tar and phenolic compounds, 0.86 tonnes of mercury, and other pollutants. In
1995, production was modernized by introducing pre-baked technology, and industrial
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activity was completely terminated in 2023.

For comparative purposes, reference sites were selected in the vicinity of an oil refinery
and a municipal waste incinerator in Bratislava. Sampling was conducted at three sites,
representing a spatial gradient along the Danube floodplain: Bratislava—Biskupické
rameno, Kalinkovo—Bajdelsky most, and Kalinkovo—Biskupicka hradza (Fig. 1). Current
concentrations of air pollutants (e.g. SO,, NOx, PM;, benzene) were obtained from the
Slovak Hydrometeorological Institute. Although the sites in Kalinkovo exhibited some
level of anthropogenic influence, they can be considered a near-reference locations due
to relatively low pollutant exposure.
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Fig. 1 Study area with sampling sites.

Pollen sampling and preparation

Sampling, slide preparation, and evaluation of pollen abortivity and pollen anomalies
were performed according to established protocols (Micieta, Murin 1996, 1997, 2018).
Young closed or partially open flowers were collected and fixed in a solution of 96%
ethanol and glacial acetic acid (3:1, v/v). After 10 minutes (maximum 1 h), samples
were transferred to 70% ethanol. Pollen grains were carefully released from anthers
under a stereomicroscope onto microscope slides. Slides were stained with 1% aniline
blue dissolved in lactophenol and mounted with cover slips. For each sample, at least
10 individuals and a minimum of 3,000 pollen grains were evaluated.

Statistical analysis

Mutation counts were analysed using a linear mixed-effects modelling framework
to account for both temporal effects and repeated measurements across localities.
a linear mixed-effects model was fitted with mutation count (value) as the response
variable and year (year) as a fixed effect. Locality (locality) was included as a random
intercept to account for between-site variability in baseline mutation levels. To account
for heteroscedasticity arising from differing measurement precision, observations were
weighted using the inverse of their associated standard deviations, implemented via
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a fixed variance structure. To evaluate whether temporal trends differed among localities,
an extended model including random slopes for year by locality was also fitted. Model
performance was compared between the random-intercept model and the random-slope
model using likelihood ratio tests and information criteria (AIC and BIC).

Model assumptions, including normality and homogeneity of residuals, were assessed
through diagnostic plots of standardized residuals. All analyses were conducted using the
Ime4 and nlme packages in R.

Results

Descriptive statistics of mutation counts across localities are summarized in Table
1. Mean values differed among localities, with the highest average mutation count
observed in Ziar nad Hronom—Horné Opatovce (mean = 4.69), followed by Bratislava—
Biskupické rameno (mean = 3.45), Kalinkovo—Biskupicka hradza (mean = 2.98), and
Kalinkovo—Bajdelsky most (mean = 2.79). Variability also differed between localities.
Ziar nad Hronom-Horné Opatovce exhibited the highest standard deviation (SD =
1.26), indicating greater dispersion of values, whereas Kalinkovo—Bajdelsky most and
Kalinkovo—Biskupicka hrddza showed comparatively low variability (SD = 0.279 and
0.267, respectively). Bratislava—Biskupické rameno showed intermediate variability (SD
=0.753). The range of observed values varied across localities, with Ziar nad Hronom—
Horné Opatovce spanning from 2.94 to 6.83, while the other localities showed narrower

Table 1 Mean mutation counts by year with corresponding standard deviations (SD). HO: Ziar nad Hronom—
Horné Opatovce, BR: Bratislava—Biskupické rameno, BM: Kalinkovo—Bajdelsky most, BH: Kalinkovo—
Biskupicka hradza

Locality
HO BR BM BH

Year

1991 6.83+1.81 4.42+0.62 3.2840.32 352+0.22
1994 6.43+1.2 4.64+0.80 3.28+0.32 3.26+0.26
1997 6.02+0.42 4.58+0.28 3.05+0.43 2.84+0.32
1999 5.38+0.85 3.36+0.24 2.98+0.19 3.02+0.24
2004 4.90+0.72 3.68+0.32 2.74+0.25 2.54+0.22
2006 5.03+0.62 3.22+0.26 2.84+0.31 3.20+0.42
2008 4.66+0.43 3.62+0.36 2.65+0.21 2.86+0.34
2010 4.40+0.59 3.84+0.26 2.56+0.27 3.02+0.32
2012 4.26+0.41 2.86+0.34 2.62+0.38 2.8240.43
2015 3.94+0.34 2.88+0.36 2.48+0.44 3.20+0.38
2019 3.18+0.26 2.74+0.40 2.50+0.30 2.661+0.28
2024 2.94+0.32 2.48+0.20 2.56+0.46 2.82+0.22
2025 3.02+0.22 2.58+0.42 2.69+0.22 3.02+0.42
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ranges (e.g., Kalinkovo-Bajdelsky most: 2.48-3.28; Kalinkovo—Biskupicka hradza:
2.54-3.52). Relative variability, expressed as the coefficient of variation, was highest in
Ziar nad Hronom—Horné Opatovce (CV = 0.268), followed by Bratislava—Biskupické
rameno (CV = 0.218) and Kalinkovo—Bajdelsky most (CV = 0.100), while Kalinkovo—
Biskupicka hradza showed the lowest relative variability (CV = 0.089). Overall, Ziar
nad Hronom—Horné Opatovce not only exhibited the highest mean mutation count but
also the greatest variability, whereas Kalinkovo—Biskupickd hrddza and Kalinkovo—
Bajdelsky most were characterized by lower and more stable mutation levels (Fig. 2).

A linear mixed-effects model was fitted to evaluate the effect of year on mutation
counts while accounting for variability among localities. Locality was included as
a random intercept, and observations were weighted using their associated standard
deviations to address heteroscedasticity. The model revealed a strong and statistically
significant negative effect of year on mutation counts ( =—0.04176, SE = 0.00615, t =
—6.79, p < 0.001), indicating a pronounced decrease in mutation counts over time (Fig.
3). The random effects indicated variability among localities in baseline mutation levels
(SD = 0.694), while residual variability was slightly lower (SD = 0.799), suggesting
moderate within-group variation relative to between-locality differences.

To assess whether temporal trends differed among localities, a model including
random slopes for year was compared to the random-intercept model. The comparison
showed no improvement in model fit (likelihood ratio test: > =~ 0, p = 1; AIC = 99.26
for the random-intercept model vs. 103.26 for the random-slope model), indicating that
allowing slopes to vary by locality did not better explain the data. This suggests that the
temporal decline in mutation counts is consistent across all localities.

Overall, the results demonstrate a strong and significant decreasing trend in mutation
counts over time, with differences between localities primarily reflected in baseline
levels rather than in their temporal dynamics.
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Fig. 2. Mutation counts by locality. Boxplots represent the distribution of values for each locality, with

medians, interquartile ranges, and whiskers indicating variability. HO: Ziar nad Hronom—Horné Opatovce, BR:
Bratislava—Biskupické rameno, BM: Kalinkovo—Bajdelsky most, BH: Kalinkovo—Biskupicka hradza
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Fig. 3. Temporal variation in mutation counts across localities. Points show observed values, with error bars
indicating + standard deviation (SD). Solid lines represent fitted linear trends from a linear mixed-effects model
including locality as a random intercept. Colours denote different localities. HO: Ziar nad Hronom-Horné
Opatovce, BR: Bratislava—Biskupické rameno, BM: Kalinkovo—Bajdelsky most, BH: Kalinkovo—Biskupicka
hradza

Discussion

The results indicate increased pollen abortivity at the site near the aluminium plant,
suggesting a genotoxic effect of industrial emissions on the surrounding environment.
Similar findings have been reported in studies using indicator species of wild flora and in
long-term tetrad analyses of Calluna vulgaris (Micieta, Murin 1999). a clear decreasing
trend in pollen abortivity was observed across all monitoring sites over the 34-year
observation period. This trend can be partly explained by the cessation of industrial
activity at the aluminium plant in 2023. a similar, although less pronounced, trend was
observed in the vicinity of the oil refinery and municipal waste incinerator (Bratislava and
Kalinkovo), where exposure to industrial-urban emissions was associated with a gradual
decline in pollen abortivity and reduced ecogenotoxic stress, likely reflecting the effects
of environmental mitigation measures implemented at the incineration facility.

For comparison, Arabidopsis thaliana plants cultivated ex situ at the Botanical
Department, Bratislava (Révova Street), were grown from seeds collected in the
impacted area. These plants showed relatively stable mean pollen abortivity values over
time: 3.02% (1991), 2.99% (2006), 2.6% (2010), and 2.14% (2023) (unpublished data),
suggesting a gradual decline in genotoxic stress in the studied environments. This is
consistent with results obtained from indicator species of wild flora and from the model
species Tradescantia paludosa E. S. Anderson et Woodson (Misik et al. 2007).

According to standardized protocols for mutagenicity assessment using wild plant
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indicators (Micieta, Murin 1996), pollen abortivity values below 5% are considered
acceptable. Long-term monitoring of pollen abortivity in wild populations of 4. thaliana
confirms the suitability of this species as an indicator of ecogenotoxicity in polluted
environments, particularly when complemented by assays detecting chlorophyll and
embryonic mutations. It also represents a useful additional bioindicator alongside
standardized models such as Tradescantia paludosa and clone 4430. However, the use
of wild 4. thaliana populations has certain limitations. Habitat disturbance and vegetation
succession affect population stability, leading to irregular or reduced occurrence at
sampling sites. This is particularly evident at the Kalinkovo—Biskupickad hradza site
of the Gabcikovo Waterworks, where increasing vegetation cover has led to a decline in
this species.

Conclusion

Long-term monitoring of pollen abortivity in wild populations of Arabidopsis
thaliana demonstrated clear spatial and temporal patterns of environmental genotoxicity
across industrially influenced and reference sites. The highest levels of pollen abortivity
were recorded at the site affected by historical emissions from the aluminium plant in
Ziar nad Hronom, confirming its role as a strong anthropogenic stressor in the past.
a statistically significant decreasing trend in mutation and abortivity levels was observed
over the 34-year study period across all monitored locations. This trend is consistent with
improvements in industrial technologies, reduction of emissions, and implementation
of environmental protection measures, particularly at major industrial sources in the
region.

Comparative analyses further confirmed similar but weaker patterns in areas influenced
by refinery and municipal incineration emissions.

Overall, the results support the applicability of plant-based biomonitoring systems
for long-term assessment of environmental genotoxicity and demonstrate a measurable
improvement in environmental quality across the studied regions.
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Abstrakt

Dlhodobé monitorovanie environmentalnej genotoxicity bolo realizované na zaklade
hodnotenia abortivity pel'u v prirodzenych populaciach Arabidopsis thaliana v priemyselne
ovplyvnenych a referenénych oblastiach Slovenska. Stidia sa zamerala na vysoko
kontaminovanu lokalitu v okoli hlinikarne v Ziari nad Hronom a porovnéavacie lokality pozdiz
industridlno-urbanneho gradientu v Bratislave a na Podunajskej nizine (oblast’ Kalinkova).
Abortivita pel'u bola hodnotend pocas 34-roéného obdobia pomocou §tandardizovanych
cytologickych metod. Statistickd analyza zaloZena na linedrnych zmiesanych modeloch
preukazala signifikantny negativny ¢asovy trend v poéte mutaénych prejavov (p < 0,001),
pri¢om pokles bol konzistentne pozorovany na vsetkych sledovanych lokalitach. Najvyssia
genotoxicka zataz bola zaznamenana v oblasti hlinikarne, zatial' ¢o referenéné lokality
vykazovali niZ$ie a stabilnejsie hodnoty. Vo vsetkych oblastiach bol pozorovany postupny
pokles abortivity pel'u, pravdepodobne v dosledku zlepSenia environmentalnych podmienok,
vratane znizenia emisii z priemyselnych zdrojov a zavedenia ekologickejsich vyrobnych
technologii. Vysledky potvrdzuja citlivost’ abortivity pelu A. thaliana ako bioindikatora
environmentalnej genotoxicity a demonstrujii jeho vyuzitenost’ v dlhodobych terénnych
biomonitorovacich stidiach.

Kradové slova: Arabidopsis thaliana; abortivita pel'u; ekogenotoxicita; biomonitoring;
priemyselné znecistenie; linedrne zmie$ané modely; dlhodobé monitorovanie; genotoxicka
zat'az
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Abstract

Airborne fungal spores are abundant and highly variable components of bioaerosols, yet
their composition and dynamics near the ground surface in specific environments remain
broadly unexplored. A short-term survey was conducted in a small residential garden site
in northwestern Slovakia, where airborne fungal spores were collected using a personal
volumetric air sampler over 2-hour afternoon sampling periods in July 2025. The aims
were to characterise spore diversity and abundance in a heterogeneous residential garden
and to evaluate the representation of spore types differing in trophic strategy and release
mechanism. Total spore concentrations ranged from 3 572 to 11 499 spores/m?, and 59 spore
types were recorded, including crop pathogens, saprotrophs, wood-decay fungi, and common
aeroallergens. Dry-release spore types dominated all sampling periods, primarily due to the
high abundance of Cladosporium, while wet-release types showed pronounced short-term
peaks associated with Coprinus type and Leptosphaeria type. Despite temporal fluctuations
in individual spore types, the overall assemblage remained broadly similar across sampling
periods, indicating persistent local sources such as crop canopy, soil, surrounding vegetation,
and nearby forest. Generalized linear mixed-effects models indicated that spore abundance
was strongly structured by differences among fungal taxa, whereas trophic and release
strategies did not significantly affect abundance. These findings demonstrate that even a
small residential garden site may contribute substantially to local airborne spore levels and
illustrate the value of near-ground aerobiological observations for understanding potential
fine-scale fungal dynamics in urban-fringe environments.

Keywords: acromycobiome; crop pathogens; allergenic fungi; near-ground sampling

Introduction

Fungal spores are ubiquitous components of outdoor bioaerosols and constitute a
major fraction of airborne biological particles in most environments (Frohlich-Nowoisky
et al. 2009, Martinez-Bracero et al. 2022). Their atmospheric concentrations frequently
exceed those of pollen grains and they may remain suspended in the air for extended
periods (S¢evkova et al. 2023). Many fungal taxa include species that are pathogenic
to plants or allergenic to humans. Deposition of spores on susceptible host tissues may
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initiate plant disease, while inhalation by sensitised individuals can trigger allergic
responses.

Routine aerobiological monitoring is generally conducted at elevated height on the
rooftops of buildings following standardised methodology (Galan et al. 2014). These
approaches provide an averaged representation of airborne bioparticles over areas
spanning several kilometres around the sampler and offer a good approximation of spore
concentrations at a regional scale. However, many fungal spores are deposited within
approximately 100 m of their source, while only about 10% are dispersed over longer
distances (Sesartic and Dallafior 2011). Larger or less aecrodynamic spores are less likely
to reach higher atmospheric layers and may therefore remain undetected in routine
rooftop monitoring. Moreover, local microclimatic conditions and vegetation structure
may influence fungal spore composition, even though fungal diversity is generally much
more variable in soil than in the air (Abrego et al. 2020). Thus, near-ground monitoring in
specific environments is important, because it covers smaller spatial scales, more detailed
local patterns and potentially greater diversity than rooftop approaches. Previous studies
have shown that even small differences in sampling height near the ground (e.g., 1.0 vs
1.5 m) may significantly influence the presence and abundance of airborne bioparticles
(S¢evkova et al. 2025). However, such approaches are more labour-intensive and require
substantial time in the field. They also usually cover only short sampling periods and are
not fully comparable with standard rooftop measurements. Consequently, relatively few
studies have focused on near-ground aerobiological monitoring.

Many common airborne genera contain species that can act as saprotrophs, but also as
crop pathogens or opportunistic human pathogens, including Alternaria and Fusarium
(Lawrence et al. 2015, van Diepeningen and de Hoog 2016). Their release, dispersal,
and atmospheric abundance are strongly influenced by meteorological conditions and
the availability of local sources (Li and Kendrick 1995). Spore diversity and trophic
structure reflect vegetation variability, phenology and the presence of decaying
organic substrates, while concentrations are driven by temperature, relative humidity
and precipitation (Tomassetti et al. 2009; Grinn-Gofron et al. 2018). Warm and dry
conditions generally favour passively liberated spores, characteristic of genera such as
Alternaria, Cladosporium and Drechslera (Ianovici 2016; Grinn-Gofron et al. 2018),
while precipitation and high humidity promote the liberation of moisture-dependent or
actively discharged spores, including Leptosphaeria, Fusarium and many Basidiomycota
(Elbert et al. 2007; Anton et al. 2019).

Residential gardens represent a largely overlooked source environment for near-
ground airborne fungal spores. Their heterogeneous vegetation structure, combination
of managed and unmanaged surfaces, proximity to soil and decaying organic matter,
and frequent human presence make them potentially important sites for local spore
production and exposure. Despite their prevalence in urban and peri-urban landscapes,
dedicated aerobiological studies in such environments remain scarce.

In this study, short-term variation in airborne fungal spore concentrations, taxonomic
composition, and functional structure was examined using near-ground sampling in
a small residential garden with heterogeneous vegetation and diverse management
practices in northwestern Slovakia. Specifically, the study aimed to: (i) characterise the
diversity and abundance of airborne fungal spore types; (ii) assess the representation of
spore types differing in trophic strategy and release mechanism; and (iii) evaluate short-
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term temporal dynamics in spore assemblage composition. The study contributes to
understanding fine-scale fungal dynamics in residential environments and the relevance
of near-ground observations for plant health and allergen exposure assessment.

Materials and Methods

Study area

The study was carried out in July 2025 in a small residential garden (49.22853°N,
18.78716°E; 345 m a.s.l.) located within the built-up area of Teplicka nad Vdhom in
northwestern Slovakia (Figure 1A—B). The site is situated on flat terrain and consists of
a crop field in the western part and a lawn with fruit trees in the eastern section. A lightly
trafficked road was located approximately 5 m west of the crop field, whereas the lawn
bordered neighbouring residential gardens. The mixed forest began approximately 60 m
north of the site. During the sampling period, the crop field was managed under small-
scale crop rotation and irrigated daily. Potatoes were the dominant crop, accompanied by
garlic and other vegetables. No pesticide or fungicide treatments were applied before or
during sampling, and the lawn was not mown throughout the study period.

The study area lies within the temperate continental climatic zone of Central Europe,
characterised by warm summers and cold winters. Mean annual air temperature was
9.8 °C. August was the warmest month, with a mean temperature of 20.1 °C, whereas
January was the coldest, averaging —1.3 °C. Mean annual precipitation was 728 mm,
with the highest monthly total occurring in August (92.7 mm) and the lowest in March
(32.7 mm). Climatic data were obtained from Meteomanz.com for the period 2015-2025
from the Zilina—Hri¢ov meteorological station, located approximately 12.5 km west of
the study site.

Air temperature during sampling periods was recorded in 30-min intervals using
online data provided by the Slovak Hydrometeorological Institute (SHMU.sk) for the
Zilina meteorological station. The mean temperatures during samplings were 20 °C on
18 July, 24.8 °C on 19 July, 29.1 °C on 21 July and 24.9 °C on 22 July.

Aerobiological sampling

Four two-hour sampling periods were conducted on 18, 19, 21 and 22 July 2025,
between 16:00 and 18:00, to coincide with expected late-afternoon peaks in spore
concentrations. Sampling was conducted only under dry conditions, without interruption
by rainfall or garden maintenance activities. Airborne particles were collected using a
personal volumetric air sampler (Burkard Manufacturing Co. Ltd; hereafter ‘sampler’)
positioned within the eastern part of the crop field at 1.25 m above ground level (canopy
height ~0.75 m) (Fig. ID-E). Air was drawn at a flow rate of 10 L/min through a 2 x
14 mm orifice and impacted onto a microscope slide coated with an adhesive medium
(petroleum jelly). After sampling, slides were mounted in glycerine—gelatine stained
with basic fuchsin and examined at x400 magnification using a light microscope (Motic
B1-252SP). Fungal spores were identified to genus or spore type based on morphology
using standard manuals and atlases (Grant Smith 2000; Lacey and West 2006; Li et al.
2023). Spore concentrations were expressed as the number of spores per cubic metre of
air (spores/m?) for each 2-hour sampling interval.
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Fig. 1. Location of the sampling site and sampler (red stars) in Teplicka nad Vahom, Slovakia: (A)
position within Europe, and location within Slovakia on maps with terrain height; (B) overview of the garden
and field with close-up of the sampler in the crop field.

Division of spore types by trophic strategy and release type

Fungal spore types were assigned to trophic strategies using the FungalTraits database
(fungaltraits R package) with trait information extracted at the genus level and based
primarily on FUNGuild classifications (Nguyen et al. 2016). Where multiple trophic
strategies were reported for a genus, spore types were classified as having a mixed
trophic strategy (MIX); spore types with a clearly prevailing strategy were assigned to
pathotrophic, saprotrophic, or symbiotic trophic strategies. Spore types lacking sufficient
ecological information were treated separately, together with other non-fungal groups
(e.g., oomycetes).

Spore types were also grouped by predominant release conditions based on published
aerobiological literature (Tomassetti et al. 2009; lanovici 2016; Money 2016; Grinn-
Gofron et al. 2018). Spore types with a dry-release strategy were defined as those typically
associated with passive release and higher abundance under warm, lower-humidity
conditions, whereas spores with a wet-release strategy were defined as those commonly
linked to elevated relative humidity and/or precipitation. Three spore types were classified
as ‘both’ because they have been reported under both wet and dry conditions. This functional
grouping was used to explore short-term variation in spore assemblages differing in trophic
and release strategies. It should be noted that this classification reflects predominant
behaviour reported in the literature and does not represent strict ecological categorisation,
given that many fungal genera comprise species with diverse ecological strategies.
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Statistical analyses

Spore abundance was summarised using descriptive statistics and temporal and
compositional patterns across fungal taxa and functional groups were assessed by visual
inspection of concentration profiles and relative abundance plots. To formally test the
effects of trophic and release strategies on spore abundance, generalized linear mixed-
effects models (GLMMs) were fitted using the glmmTMB package in R (Brooks et
al. 2017). A negative binomial error distribution with a log-link function was applied
to account for overdispersion in the count data. Trophic and release strategies were
included as fixed effects. To account for non-independence among observations, taxon
identity and sampling date were included as random intercept effects. Model selection
was performed by comparing nested models using likelihood ratio tests and Akaike
Information Criterion (AIC). Statistical significance of fixed effects was assessed using
Wald z-tests.

Results

Total airborne fungal spore concentrations ranged from 3 572 to 11 499 spores
m~ across the four sampling periods (Tab. 1). Approximately 42% of recorded spore
types occurred in all samples, whereas 22% were observed only once. Cladosporium
dominated the assemblage throughout the study. Coprinus type was the second most
abundant spore type during 18-21 July, whereas Leptosphaeria type was the second
most abundant during the 22 July sampling period (Fig. 2, Tab. 1).
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Fig. 2. Relative abundances of fungal spore types (columns) and spores in trophic strategies (pie charts)
across the sampling periods expressed as % from total.
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Tab. 1 All spore types recorded at the study site (expressed as spores/m?), with the total concentration and total
number of recorded spore types, during four 2-h sampling periods in July 2025. Each type has an assigned
trophic and release strategy.

spore type/ date 18.7.2025  19.7.2025  21.7.2025  22.7.2025 sttrr‘;‘:::y srtif;;ey
Agaricus type 5 1 5 2 SAP WET
Agrocybe 7 12 1 1 SAP WET
Albugo 2 7 5 3 PAT WET
Alternaria 16 66 187 236 MIX DRY
Arthrinium 0 0 2 0 MIX DRY
Ascobolus 0 0 0 1 SAP WET
Ascochyta 1 0 0 0 PAT WET
Asterosporium 0 0 0 1 SYM DRY
Bipolaris 2 0 2 10 MIX DRY
Boletaceae 2 0 7 19 PAT WET
Botrytis 1 0 0 0 PAT WET
Bovista 3 0 0 1 SAP DRY
Caloplaca 0 0 13 0 SYM DRY
Cercospora 0 0 0 1 PAT DRY
Cerebella 0 6 5 0 PAT WET
Cladosporium 2772 5920 2631 9 685 MIX DRY
Comatricha 0 0 4 30 MIX WET
Coprinus 3 4 1 5 SAP WET
Coprinus type 845 1877 316 227 SAP WET
Dictyodesmium 1 0 0 0 MIX DRY
Drechslera 10 31 76 122 PAT DRY
Epicoccum 36 42 69 55 MIX DRY
Fusarium 2 0 0 4 MIX BOTH
Fusicladium 1 1 2 0 MIX DRY
Ganoderma 128 164 99 218 MIX BOTH
Helicomycetes 2 2 5 SAP DRY
Chaetomium 0 0 2 0 MIX BOTH
Leptosphaeria type 44 201 12 513 MIX WET
Leptosphaerulina 0 8 0 6 MIX DRY
Lophiostoma 4 0 1 4 MIX WET
Metasphaeria 1 0 0 0 SAP WET
Myxomycetes 2 3 5 5 SAP WET
Nigrospora 1 1 1 2 SAP DRY
Oidium type 2 5 5 6 PAT WET
Panaeolina 25 6 3 12 SAP DRY
Panaeolus 0 2 1 7 SAP DRY
Paraphaeosphaeria 15 2 2 13 SAP WET
Periconia 0 8 0 MIX DRY
Peronospora 1 1 4 PAT WET
Phyllachora 4 4 24 135 PAT WET
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trophic release

spore type/ date 18.7.2025  19.7.2025  21.7.2025  22.7.2025 strategy strategy
Phytophthora 0 1 2 0 PAT WET
Pithomyces 4 10 12 6 PAT DRY
Pleospora 0 0 3 1 MIX WET
Polythrincium 3 0 1 0 PAT DRY
Puccinia 1 0 0 0 PAT WET
Sclerotinia 5 12 1 0 MIX WET
Sordaria 0 0 0 1 MIX WET
Splanchonema 1 0 0 0 MIX WET
Sporidesmium 0 1 1 0 PAT DRY
Sporormiella 0 2 0 1 SAP WET
Stachybotrys 58 3 4 39 MIX DRY
Stemphylium 1 2 2 35 MIX DRY
Stropharia 1 0 0 0 SAP WET
Thyronectria 0 0 0 1 MIX WET
Torula 4 1 10 10 SAP DRY
uredinospores 2 5 6 14 PAT WET
Ustilago 13 26 37 26 PAT WET
Venturia 1 0 0 0 PAT WET
Xylariaceae 2 2 1 32 SAP WET
SUM 4032 8431 3572 11499

COUNT 41 34 42 41

SUM - total spore concentration in m*of air; COUNT - total number of spore types; SAP - saprotroph;
PAT - patotroph; SYM - symbiotroph; MIX - mixotroph; WET - wet-released spores; DRY - dry-released
spores; BOTH - wet- and dry-released spores

Other frequently recorded spore types included Ganoderma, Alternaria and
Epicoccum. Concentrations of Ganoderma and Epicoccum varied relatively little among
sampling periods, whereas Alternaria exhibited greater variation (16-236 spores/m?).
Several spore types exhibited temporary peaks, including Phyllachora and Stemphylium,
which increased markedly during the 22 July sampling period (Tab. 1).

In total, 59 spore types were recorded, with between-day differences of up to eight
spore types. Of these, 17 spore types were predominantly saprotrophic, 18 pathotrophic
and 22 showed mixed trophic strategies. Two symbiotic spore types were detected only
during the third sampling period and contributed only 0.4% of total spore concentrations
(Fig. 2). The most frequent trophic strategy was mixotrophic, followed by saprotrophic
and pathotrophic, which had comparable relative abundances during the 22 July sampling.
Regarding release strategy, 24 spore types were classified as predominantly dry-released,
32 as wet-released, and three as exhibiting both release strategies. Spores with a dry-
release strategy dominated all sampling periods, primarily due to the high abundance of
Cladosporium. Spores with a wet-release strategy peaked on 19 July, driven mainly by
Coprinus type, and on 22 July, driven mainly by Leptosphaeria type (Fig. 3).

Compared with 18 July, total spore concentrations and mean air temperature were
higher on 19 July. However, despite mean temperatures approaching 30 °C on 21 July,
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Fig. 3 Airborne spore concentrations (expressed as spores/m®) divided into groups by release type
strategy. Average temperature during samplings is indicated in blue dots.

spore concentrations decreased by more than half relative to 19 July. On 22 July, lower
temperatures coincided with a threefold increase in total spore concentrations relative to
21 July.

Generalized linear mixed-effects models with a negative binomial error structure
showed that spore abundance was strongly structured by differences among fungal taxa
(taxon variance = 4.13), while variability among sampling dates was low (variance =
0.08). However, neither the trophic strategy nor the release strategy significantly affected
abundance (all p-values > 0.4), and adding the release strategy to the reduced model did
not significantly improve model fit (> = 1.13, p = 0.57).

Discussion

The recorded spore spectrum comprised a diverse aeromycobiota including spore
types associated with crop disease, saprotrophy, wood decay and allergenic exposure,
consistent with multiple local sources within and around the field, including crop canopy,
soil, surrounding vegetation and nearby forest. Several detected spore types include
important plant pathogens and/or aeroallergens, including Alternaria, Cladosporium and
Fusarium (Arie 2019; Abel-Ferndndez et al. 2023; Schmey et al. 2024), while several
other detected genera are also associated with plant disease (Bipolaris, Cercospora,
Sclerotinia, Stemphylium) or allergenic exposure (Epicoccum, Leptosphaeria type,
Stachybotrys). Several spore types reached concentrations exceeding 100 spores/m’,
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a threshold suggested to be capable of triggering allergic responses (Katotomichelakis
et al. 2016), although concentrations reported to promote plant infection in laboratory
bioassays (~10° spores/m?®) were not reached (Amsellem et al. 1990). However, it should
be noted that infection thresholds vary considerably among pathogens and environmental
conditions, and the values cited here should be interpreted with caution.

The assignment of spores to trophic strategies indicated dominance of mixotrophic
spore types, reflecting the fact that several abundant genera, including Alfernaria,
Cladosporium, Ganoderma, and Leptosphaeria type, comprise numerous species with
diverse trophic and ecological strategies (Li et al. 2023). This limits the ecological
interpretability of the trophic classification at the genus level and highlights the need for
further taxonomic resolution in future studies.

Among release strategies, dry-release spores were dominant, as expected under the
warm and dry summer conditions. However, their concentrations decreased during
periods of peak temperatures (approximately 30 °C), consistent with previous studies
reporting reduced sporulation above specific temperature thresholds (Damialis et al.
2015; Martinez-Bracero et al. 2020). The occurrence of wet-dispersed spores may
have been promoted by daily crop irrigation, which could locally elevate moisture and
relative humidity conditions, thereby enhancing fungal growth and spore aerosolization.
This interpretation is consistent with the known moisture dependence of wet-release
spore types such as Coprinus type and Leptosphaeria type (Séevkova and Kovaé 2019),
though direct measurements of local humidity were not available to formally test this
hypothesis. The observed temporal differences in spore assemblage composition were
not supported by statistically significant effects in the applied models, which should be
interpreted in the context of the short sampling period and limited number of sampling
occasions. The strong taxon-level variance detected in GLMMs (variance = 4.13)
substantially exceeded variability among sampling dates (variance = 0.08), suggesting
that differences among fungal taxa outweighed the effects of trophic or release strategy
classifications. This indicates that species- or genus-specific ecological traits may
play a greater role in shaping near-ground airborne assemblages than broad functional
categories, a finding that underscores the limitations of coarse functional groupings in
aeromycological studies.

The overall taxonomic pattern was broadly comparable to reports from higher
sampling heights, although concentrations and the relative representation of individual
spore types differed between near-ground and rooftop sampling (Zilka et al. 2024). As
in many European surveys, Cladosporium, Coprinus type and Leptosphaeria type were
among the dominant components of the airborne fungal assemblages (Oliveira et al.
2010; Grinn-Gofron et al. 2018; Anton et al. 2019; S¢evkovéa and Kovaé 2019; Reznik
et al. 2023; Symon et al. 2025). However, detailed data from near-ground observations
remain comparatively limited despite documented vertical variation in spore composition
and abundance (Charalampopoulos et al. 2022, S¢evkova et al. 2025). Recent work has
highlighted that near-ground concentrations can also diverge substantially from rooftop
measurements, including higher near-ground peaks in agricultural contexts (Sobieraj
et al. 2026). Near-ground sampling, therefore, provides important complementary
information to rooftop monitoring by better capturing local emission sources and short-
range dispersal processes, particularly in heterogeneous environments such as residential
gardens where multiple spore sources coexist in close proximity.
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Conclusions

This study demonstrates that even small residential gardens with heterogeneous
vegetation and diverse management practices may contribute substantially to local
airborne fungal assemblages, with spore composition reflecting inputs from multiple co-
occurring sources, including crops, soil, managed vegetation, and nearby forest edges.
Detected spores included important crop pathogens, saprotrophs, wood-decay fungi and
common aeroallergens, several of which reached concentrations exceeding thresholds
associated with allergic responses.

Airborne spore dynamics were strongly influenced by differences among fungal
taxa, as indicated by the strong taxon-level variance in generalized linear mixed-effects
models, while neither trophic strategy nor release strategy significantly affected spore
abundance. This highlights the ecological complexity of near-ground fungal assemblages
and suggests that genus- or species-specific traits play a greater role in shaping airborne
spore composition than broad functional classifications.

Near-ground aerobiological sampling in residential environments, where people are
exposed to airborne spores in close proximity to vegetation, soil, and managed green
spaces, provides information of considerable relevance for both human and plant health.
Such environments remain underrepresented in the aerobiological literature despite
their prevalence in urban and peri-urban landscapes and their potential importance as
local spore sources. Further characterization of near-ground spore dynamics through
continuous sampling and inclusion of additional environmental variables such as local
humidity and wind speed, and application of molecular identification methods would
improve understanding of fungal assemblage variability in residential environments and
allow more robust assessment of exposure-related risks.
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Abstrakt

Hubové spory predstavujii pocetnti a variabilnu zlozku bioaerosdlov s vyznamnym vplyvom
na okolité prostredie; ich zloZenie a variabilita v blizkosti zemského povrchu v $pecifickych
prostrediach vSak zostavaju stale pomerne malo preskiimané. Kratkodoby vyskum bol
realizovany v malej reziden¢nej zahrade na severozapadnom Slovensku, v ramci ktorého boli
hubové spory zachytavané pomocou prenosného volumetrického lapaca pocas 2-hodinovych
intervalov v popoludiajsich hodinach pocas Styroch dni v juli 2025. Ciel'om vyskumu bolo
preskumat’ produkciu spor vzhl'adom na heterogénne vyuzitie ploch v zahrade a jej okoli.
Analyza sa zamerala na diverzitu, abundanciu a zastipenie trofickych typov a stratégii
uvolfiovania spor (uvolnované za suchého alebo vlhkého pocasia, pripadne oboch). Celkové
koncentracie spor sa pohybovali od 3 572 do 11 499 spér/m?* a zahitiali spolu 59 typov spor,
medzi ktorymi boli zastipené fytopatogény, saprotrofné a drevokazné huby, pri¢om niektoré
patrili aj medzi vyznamné aeroalergény. Celkovo dominovali spory so stratégiou uvoliovania
za suchého pocasia, zatial’ o spory uvoliované za vlhkého pocasia tvorili mensiu skupinu
spolu s tromi typmi spor uvolfiujucich sa pocas oboch typov pocasia. Napriek kratkodobym
vykyvom zostavalo celkové zlozenie spor medzi jednotlivymi odbermi pomerne podobné,
¢o naznaCuje pretrvavajici vplyv lokalnych zdrojov, ako su porasty plodin, poda, okolita
vegetacia a les v blizkosti odberov. Tato §tidia naznacuje, ze aj malé rezidenéné zahrady
mozu vyznamne prispievat’ k lokalnym koncentraciam hubovych spor a zaroveni poukazuje
na vyznam kratkodobych aerobiologickych pozorovani v prizemnej vrstve atmosféry, pre
lepsie pochopenie ekologickych vzt'ahov a potencialnych zdravotnych rizik.

Kriadové slova: acromykobiom; fytopatogény; alergénne hubové spory; prizemny zber
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Abstrakt

Pajasen zliazkaty (dilanthus altissima) patri medzi vyznamné invazne dreviny mestského
prostredia. Cielom prace bolo zhodnotit’ vybrané sposoby jeho odstrafiovania v mestskej
Casti Bratislava — Petrzalka na zéaklade inventarizacie vyrubov v rokoch 2020 az 2021
pomocou dvoch metdd: mechanického a chemického osetrenia priov. V sledovanom obdobi
bolo odstranenych 123 jedincov, z toho 24 v arealoch materskych a zakladnych $k6l a 99 na
verejnych priestranstvach. Mechanicka regulacia vykonana na Siestich prioch bola neti¢inna
aj pri opakovanych zasahoch, zatial' ¢o ucinnost’ chemickej metddy s aplikaciou 10 %
kyseliny pelargénovej na 12 piioch bola 66,7 %. Vysledky preukazuju vysoki regeneranti
schopnost’ druhu a nutnost’ jeho odstrafiovania pomocou chemickych alebo biologickych
metod.

KPucové slova: pajasen zliazkaty; invazne dreviny; mestské ekosystémy; Kkyselina
pelargénova

Uvod

Invéazne nepdvodné druhy rastlin predstavuji vyznamny faktor ohrozujuci fungovanie
ekosystémov (Vila et al. 2024) a kvalitu mestského prostredia (Tartaglia, Aronson
2024). Vyznacuju sa vlastnost'ami, ako je schopnost rychleho Sirenia (¢i uz vegetativne
alebo cez semend), vysoka konkurenéna schopnost’ stvisiaca s vyuzivanim zdrojov
a produkciou sekundarnych metabolitov, ¢i vysoka fenotypova plasticita (Gioria et al.
2023). V podmienkach Slovenskej republiky je odstrafiovanie invaznych nepovodnych
druhov viazané na platnu legislativu a na povinnost’ vlastnikov, spravcov alebo uzivatel'ov
pozemkov zabranit’ ich $ireniu (Zakon &. 150/2019 Z. z.; Vyhlaska MZP SR ¢&. 450/2019
Z.2.).

Pajasen Zliazkaty (Ailanthus altissima (Mill.) Swingle) z celade Simaroubaceae je
jednou z najproblematickejsich invaznych drevin v Eurdpe a je povazovany za druh
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s vyrazne negativhym vplyvom na biodiverzitu, ekologicku stabilitu a fungovanie
mestskych aj prirodzenych ekosystémov (Walker et al. 2017; Gavrilidis et al. 2023).
Tento dvojdomy druh pochadza z Ciny a je charakteristicky rychlym rastom, vysokou
produkciou semien, produkciou alelopatickych latok potlacajucich rast inych rastlin,
vegetativnym rozmnozovanim prostrednictvom koreniovych vymladkov a odolnostou
voci znecisteniu (Soler, Izquierdo 2024). V naruSenych biotopoch vytvéara agregované
populacie a efektivne vyuziva disturbancie prostredia, ¢o vyznamne podporuje jeho
invazny potencial (Walker et al. 2017). Tato vlastnost’ komplikuje jeho manazment
najma v mestskom prostredi, kde dochédza k Castym zasahom do vegetacie (Gavrilidis
ekosystémov dunajskych luznych lesov (Hrabovsky, Hladik 2024).

Z hl'adiska praktického manazmentu sa na jeho odstraiiovanie vyuzivaji mechanické,
chemické a biologické pristupy, pripadne ich kombinacie (Kowarik, Sdumel 2007).
Mechanické regulacia (napr. vyrub alebo vylamovanie) je uc¢inna najmé pri mladych
jedincoch, pri¢om pri etablovanych stromoch dochadza k stimulacii tvorby koretlovych
vymladkov a naslednému zvySovaniu hustoty populdcie (Peterkova et al. 2019).
Chemickéd regulacia predstavuje UcCinnej$i sposob eliminacie jedincov, avSak jej
efektivita zavisi od spravneho nacasovania aplikacie a environmentalnych podmienok
(Soler, Izquierdo 2024). Biologické metddy reguldcie st povazované za perspektivne,
najma v kombinécii s inymi pristupmi, pricom ich G€innost’ sa prejavuje aj na susednych
jedincoch (Hrabovsky, Hladik 2024). Pri dobre etablovanych jedincoch je rozhodujuca
nielen vol'ba metddy, ale aj dlhodoby dohl'ad nad lokalitou, pretoze druh vel'mi dobre
regeneruje z koreniového systému a pnov (Hrabovsky, Hladik 2024; Peterkova et al.
2019; Sladonja et al. 2015).

Cielom tejto prace bolo zhodnotit’ G¢innost mechanickych a chemickych metod
regulacie druhu A. altissima v mestskej Casti Bratislava — Petrzalka a posudit’ jeho
regeneracnu schopnost’ po aplikovanych zasahoch.

Material a metodika

Vyskum bol realizovany v mestskej Casti Bratislava — Petrzalka, ktora predstavuje
intenzivne urbanizované tzemie s vysokym podielom verejnej zelene a antropogénne
ovplyvnenych biotopov. Sledované lokality zahfnali aredly materskych a zékladnych skl
v zriad'ovatel'skej posobnosti mestskej Casti a verejné priestranstva zverené do spravy
mestskej Casti Bratislava — Petrzalka. Vyber lokalit vychadzal z dostupnosti udajov
o vyrube invdznych drevin a z evidencie zasahov realizovanych oddelenim zivotného
prostredia.

Inventarizécia bola realizovand na zéklade internych evidenénych udajov mestskej
Casti Bratislava — Petrzalka za obdobie rokov 2020 a 2021 a zahfiiala pocet vyrubanych
jedincov druhu A. altissima; typ lokality (Skolské aredly vs. verejné priestranstva)
a priestorové rozdelenie zasahov. Udaje boli spracované ako suhrnné poéty jedincov
pre jednotlivé typy lokalit, pricom neboli sledované dendrometrické parametre (napr.
vyska stromov alebo vek), ale doraz bol kladeny na rozsah zasahov a ich distribuciu
v uzemi.

Experimentalna cast’ vyskumu bola zamerana na porovnanie mechanickej a chemickej
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regulacie piiov A. altissima. Do experimentu bolo zaradenych 18 priov: na Siestich
pnoch s priemerom 30 — 62 cm bola uplatnena mechanicka reguldcia a na 12 piloch
s priemerom 42 — 85 cm chemické regulacia pomocou kyseliny pelargénovej. Pne boli
vybrané na lokalitach v intravilane mestskej Casti (napr. vnutrobloky obytnych domov —
Jiraskova, Romanova a Rovniankova ulica).

Hodnotenie u¢innosti mechanickej a chemickej regulacie bolo realizované prevazne
kvalitativnym sposobom na zaklade sledovania pritomnosti regenerovanych vymladkov
po realizovanych zésahoch. V rdmci experimentu neboli systematicky zaznamenévané
detailné kvantitativne parametre, ako mortalita jedincov, vitality index, disease severity
index alebo biomasa regenerovanych vyhonkov, ktoré sa pri experimentalnych Sttidiach
Casto vyuzivaju na presné Statistické vyhodnotenie ucinnosti zasahov (Bock et al.
2021; Chiang, Bock 2021). Vyskum bol koncipovany predovsetkym ako aplikacné
overenie moznosti reguldcie druhu 4. altissima v podmienkach mestského prostredia
s obmedzenym pouzivanim pesticidov. Déraz bol preto kladeny najmé na potvrdenie
schopnosti regeneracie po mechanickych a chemickych zasahoch a na praktické
posudenie moznosti manazmentu etablovanych jedincov v urbanizovanom prostredi.

Pri mechanickej regulacii boli pne najskdr vyfrézované a nésledne bolo realizované
opakované odstraiiovanie vymladkov manudlnym spdsobom (vylamovanie). Zasahy
prebiehali opakovane pocas vegetacného obdobia v pravidelnych intervaloch, s cielom
eliminovat’ nadzemnt biomasu a obmedzit’ prisun asimilatov do korefiového systému.
Sledovanym parametrom bol vyskyt a intenzita regeneracie vymladkov po realizovanych
zasahoch.

Chemicka regulacia bola realizovana a koncom septembra 2021 aplikaciou 10 %
roztoku kyseliny pelargénovej metodikou injektdze piia (DiTomaso, Kyser 2007).
Do kazdého piia bolo po obvode navitanych 5 otvorov s hibkou priblizne 5 cm; do
kazdého otvoru bolo aplikovanych 5 ml ucinnej latky. Vyber kyseliny pelargénovej bol
ovplyvneny podmienkami mestskej Casti Bratislava — Petrzalka, ktora patri medzi zony
s obmedzenym pouZzivanim pesticidov (,,Z6na bez pesticidov). Z uvedené¢ho dévodu
nebolo mozné v podmienkach experimentu pouzit’ bezne aplikované systémové herbicidy
na baze glyfosatu alebo triclopyru, ktoré su v odbornej literature ¢asto uvadzané ako
ucinnejsie pri eliminacii druhu 4. altissima (DiTomaso, Kyser 2007; Hrabovsky, Hladik
2024).

Kyselina pelargoénovéa predstavuje kontaktny herbicid s odliSnym mechanizmom
ucinku, ktorého efekt sa prejavuje predovSetkym poSkodenim nadzemnych pletiv
rastliny. Pri druhoch s vyraznou regenera¢nou schopnostou koreniového systému
preto mozno predpokladat’ niz§iu G€innost’ v porovnani so systémovymi herbicidmi
schopnymi translokacie do podzemnych orgdnov (Martelloni et al., 2020). Vyskum bol
preto zamerany na overenie moznosti vyuzitia environmentalne prijatelnejSej alternativy
v podmienkach mestského prostredia s obmedzenym pouzivanim pesticidov.

Po aplikacii boli pne monitorované v tyzdiovych intervaloch a ndsledne na jar
nasledujuceho vegetacného obdobia bol vyhodnoteny vyskyt regenerovanych vymladkov.
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Vysledky a diskusia

V rokoch 2020 az 2021 bolo v sledovanom tzemi odstranenych spolu
123 jedincov druhu A. altissima. Z toho 24 jedincov (19,5 %) bolo vyribanych v arealoch
materskych a zakladnych §kol a 99 jedincov na verejnych priestranstvach, ktoré tak
predstavovali 80,5 % vsetkych zaznamenanych zasahov.

Tento vysledok neumoznuje priamo posudit’ celkovi abundanciu druhu na jednotlivych
typoch ploch, kedZze nebol sledovany celkovy vyskyt jedincov na jednotku plochy.
Umoznuje vsak interpretovat’ priestorové rozdelenie realizovanych manazmentovych
zasahov, ktoré boli vyrazne koncentrované na verejné priestranstva. Vyssi podiel
zasahov na verejnych priestranstvach mozno vysvetlit' ich vdcSou rozlohou, vyssou
mierou disturbancie a intenzivnej$im rezimom udrzby v porovnani s aredlmi $kol.
Disturbancia prostredia patri medzi hlavné faktory podporujuce Sirenie pajasena, ktory
efektivne kolonizuje naruSené stanovistia a vytvara zhlukové populacie v dosledku
vegetativneho rozmnozovania (Walker et al. 2017). Zaroven ide o priestory s vyssou
frekvenciou pohybu obyvatel'stva, kde je manazment invaznych druhov prioritny
z hladiska bezpecénosti a estetiky prostredia.

Mechanicka regulacia bola aplikovana na Siestich piioch s priemerom 30 az 62 cm.
Tento spdsob si vyzadoval Casté ¢asové intervaly zdsahu s cielom obmedzit’ zasobenie
koreniového systému energiou z fotosyntézy. Celkovo bolo po pociatoénom vyfrézovani
vykonanych do konca vegetacného obdobia vykonanych este Sest’ zasahov v tyzdennych
intervaloch. Po kazdom zasahu vsak bola na vsetkych pnioch pozorovana regeneracia
vymladkov, rovnako ako v d’alSom vegetacnom obdobi. Tento vysledok potvrdzuje, Ze
pajasen zliazkaty ma vyraznu schopnost’ regeneracie z podzemnych casti, a samotna
mechanickd regulacia preto nepredstavuje dostatocne spolahlivy spdsob elimindcie
etablovanych jedincov. Mechanicka regulacia méze byt preto pri A. altissima menej
ucinna alebo az kontraproduktivna, ked’ze narusenie korenového systému stimuluje
tvorbu novych vyhonkov (Hrabovsky, Hladik 2024; Peterkova et al. 2019).

Chemicka regulacia bola realizovana na 12 pnoch. Po aplikacii koncom septembra
pne pri pravidelnych tyzdennych kontrolach nevykazovali aktivitu, o moze suvisiet
s chladnejsim pocasim a s nastupom vegetatného pokoja. V jarnom obdobi sa vsak
na Styroch pnoch objavili vymladky. Bez obnovy teda zostalo osem piiov a uspesnost’
jednorazového zakroku dosiahla 66,7 %. Tento vysledok naznacuje ¢iastocntl ucinnost,
avSak zaroven potvrdzuje, Ze jednorazova aplikacia nie je dostatocna na uplné potlacenie
regeneracie. Uginok je potrebné interpretovat’ aj s ohladom na nacasovanie aplikacie,
ktora prebehla az koncom septembra. V tomto obdobi uz dochadza k obmedzeniu
fyziologickej aktivity rastlin, co mdZe ovplyvnit' ucinnost kontaktnych herbicidov.
Vysledky su v sulade s literatirou, ktora uvadza, ze G¢innost’ herbicidnych zasahov zavisi
od typu ucinnej latky a jej schopnosti prenikat’ do podzemnych casti rastliny. Kontaktné
herbicidy, ako je kyselina pelargénova, mézu byt menej €¢inné pri druhoch s vyraznou
regenera¢nou schopnost'ou korenového systému, ¢o potvrdzuju aj experimentalne Stadie
zamerané na regulaciu trvacich burin (Loddo et al. 2023).

Porovnanie sledovanych pristupov (Tab. 1) ukazuje, Ze chemicka regulacia dosiahla
vyss$iu ucinnost’ nez mechanicka, ktora bola aj pri opakovanych zasahoch neucinna.
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Tab. 1. Utinnost’ metod regulécie Ailanthus altissima v Petrzalke

Metoda Poclet jedincov (ks) Utinnost’ (%)
Mechanicka (opakovane) 6 0
Chemicka (kys. pelargéonova) 12 66,7

Vysledky tejto prace potvrdzuju, Ze regulacia druhu A4. altissima v urbanizovanom
prostredi je naro¢na najmé z dévodu jeho vysokej regeneracnej schopnosti. Kombinacia
mechanickych a chemickych zasahov méze byt Giéinnejsia neZ samostatna aplikacia
jednej metody, pricom pri dobre etablovanych jedincoch je rozhodujuci dlhodoby
monitoring lokality (Hrabovsky a Hladik, 2024; Sladonja et al., 2015).

Z praktického hladiska je potrebné zohladnit' aj environmentdlne a legislativne
obmedzenia. V podmienkach mestskej Casti Bratislava — Petrzalka, ktora patri medzi
zony s obmedzenym pouzivanim pesticidov, je vyber regula¢nych metdd limitovany.
V takychto podmienkach je klicové hodnotit’ U¢innost’ zasahov najmé z hladiska
schopnosti zabranit’ opakovanej regeneracii v nasledujtcich vegetaénych obdobiach.

Limitom prace je mensi rozsah experimentu, ked’Zze hodnotenie bolo realizované
na 18 piioch, z toho 12 pnov bolo zaradenych do chemickej regulacie a 6 piov
do mechanickej regulacie. Vysledky preto nemozno povazovat za Statisticky
reprezentativne pre vSetky podmienky vyskytu druhu 4. altissima v mestskom prostredi.
Vyskum bol koncipovany predovsetkym ako aplikaéné overenie moznosti regulacie
v podmienkach mestskej ¢asti Bratislava — Petrzalka so zohl'adnenim environmentéalnych
obmedzeni pouzivania pesticidov.

Pri mechanickej regulacii bolo sledovanie regeneracie realizované prevazne
kvalitativnym sposobom, pri¢om nebol systematicky zaznamenavany presny pocet
regenerovanych vymladkov pri jednotlivych kontrolach. Z uvedeného dévodu nebolo
mozné realizovat’ robustné $tatistické vyhodnotenie G¢innosti mechanickej regulacie ani
spol'ahlivo kvantifikovat’ vzt'ah medzi intenzitou regeneracie a velkost'ou piiov.

Pri chemickej regulacii boli zaznamenané priemery pnov, ktoré sa pohybovali
v rozmedzi 42 az 85 cm, ¢o poukazuje na to, ze do experimentu boli zaradené prevazne
dobre etablované jedince s rozvinutym korenovym systémom. Prave vel'kost pia a rozsah
podzemnych orgdnov mézu vyznamne ovplyviiovat’ schopnost’ néslednej regeneracie,
ked’ze vicsie jedince disponuju vys§imi zasobami asimilatov a vyraznej§im potencialom
tvorby korenovych vymladkov (Kowarik a Sdumel, 2007; Sladonja et al., 2015).

Aj napriek prevazne kvalitativnemu charakteru hodnotenia vysledky poskytuju
predbezny aplikacny poznatok o schopnosti regeneracie etablovanych jedincov
A. altissima po mechanickom a chemickom zasahu v podmienkach mestského prostredia.

Zaver

V sledovanom tzemi mestskej Casti Bratislava — Petrzalka bolo v rokoch 2020 az
2021 evidovanych 123 odstranenych jedincov tohto druhu, pri¢om vécSina zasahov bola
realizovana na verejnych priestranstvach. Tento vysledok odraza priestorové rozdelenie
manazmentovych zasahov a poukazuje na vyznam verejnych ploch ako prioritnych
lokalit regulacie.
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Chemicka regulacia pomocou 10 % kyseliny pelargénovej dosiahla pri jednorazovom
oSetreni u¢innost’ bez regeneracie 66,7 %, zatial’ ¢o mechanicka reguldcia bola netcinna
aj pri opakovanych zasahoch a potvrdila vysoku regeneracnti schopnost’ druhu.

Napriek tomu, Ze rozsah experimentu neumoziuje formulovat’ Statisticky podlozené
zdvery o vztahu medzi priemerom pilov a u€innostou zéasahu, ziskané vysledky
naznacuju, ze pri etablovanych jedincoch Ailanthus altissima nemozno o€akéavat’ uplné
potlacenie regeneracie po jednorazovom mechanickom ani chemickom zasahu. Vysledky
preto podporuju potrebu dlhodobého monitoringu a opakovanych regulaénych opatreni.
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Abstract

The tree of heaven (Ailanthus altissima) is one of the most significant invasive tree species in
urban environments. The aim of this study was to evaluate selected methods of its removal in
the Bratislava—Petrzalka district based on an inventory of tree removals conducted between
2020 and 2021, using two methods: mechanical treatment and chemical treatment of stumps.
During the monitored period, 123 individuals were removed, including 24 located on
kindergarten and elementary school premises and 99 in public spaces. Mechanical control
applied to six stumps proved ineffective even after repeated interventions, whereas the
effectiveness of the chemical method using a 10% pelargonic acid application on 12 stumps
reached 66.7%. The results demonstrate the species’ high regenerative capacity and the
necessity of controlling it through chemical or biological methods.

Keywords: tree of heaven; invasive woody plants; urban ecosystems; pelargonic acid
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Obr. 1 —4 (range of values should be given with spaces in Slovak, without in English). The names of genera,
species, infraspecific taxa and syntaxa must be written in italics. Acronyms of herbaria should be given
according to Index Herbariorum: http://sweetgum.nybg.org/science/ih/. Do not abbreviate the journal titles in
the references or unify them according to http://journalseek.net/.

Pokyny pre autorov

Redakcia prijima prispevky napisané v anglickom aj slovenskom jazyku. Kazdy prispevok musi obsahovat’
nazov, meno a adresu autora (autorov), e-mail koreSpondujuceho autora, abstrakt a maximalne pat’ kI'u¢ovych
slov, ktoré by sa nemali opakovat’ so slovami v ndzve (tieto Casti ¢lanku musia byt v oboch jazykoch).

Nepouzivajte iné¢ formatovanie textu okrem kurzivy a tu¢ného pisma. Maximalny rozsah prispevku
je 15 normovanych stran, resp. po dohode s redakénou radou. Prispevok poslite v elektronickej forme na
adresu vykonného redaktora. Akceptované formaty: *.doc, *docx, *.rtf pre textovu Cast’, *.tiff, *.jpg, *.png
pre obrazky. Grafy by mali byt’ tiez ulozené vo formate obrazka.

Vyznacte umiestnenie vSetkych tabuliek, ¢ierno-bielych fotografii, kresieb a map s prislusnou legendou (pri
slovensky pisanom texte sa odportiicaju legendy aj v anglictine) a pripojte vSetky obrazky ako osobitné prilohy.

Tabul’ky by, pokial’ je to mozné, mali obsahovat’ bunky, nie text zarovnany pomocou medzier alebo
tabulatorov. Pre popisky obrazkov pouzivajte pismo typu Arial. Velkost pisma by po upraveni na spravnu
vel'kost’ obrazku mala byt 8 alebo viac bodov. Obrazky nesmu presiahnut’ Sirku 124 mm a vysku 193 mm.
Pri odkazovani sa na obrazky a tabul’ky v texte pouzivajte skratky Tab. 1, Fig. 1, Obr. 1, Figs. 1-4, Obr. 1 — 4
(rozsah hodnot uvadzajte v slovenskom texte s medzerami, v anglickom bez medzier). Mena rodov, druhov,
vnutrodruhovych taxénov a syntaxénov piste kurzivou. Skratky herbarov uvadzajte podl'a Index Herbariorum:
http://sweetgum.nybg.org/science/ih/. Nazvy Casopisov v zozname literatiry neskracujte, resp. ich zjednot'te
podra: http://journalseek.net/.
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