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Abstract. Fungal diseases caused by small-spored Alternaria spp. from the
section Alternaria are one of the major limiting factors of tomato (Solanum
lycopersicum L.) production in the Baltic region. In our study, a total of 845 tomato
samples with typical disease symptoms caused by Alternaria spp. were collected
from greenhouses and high tunnels in Latvia, Lithuania and Estonia between
2022 and 2024. A total of 1181 fungal isolates were obtained, and 300 of them
were selected for further characterization based on molecular data. Initial
identification based on the single-locus phylogeny of internal transcribed spacer
regions 1 and 2 and intervening 5.8S nrDNA (ITS) region confirmed the
occurrence of four sections from the genus Alternaria, namely Alternaria, Porri,
Infectoriae, Ulocladioides. Small-spored Alternaria strains from the section
Alternaria were further identified at the species level based on multi-locus
phylogeny of RNA polymerase Il second largest subunit (rpb2), putative F-box-
domain-containing protein (ASA-10), and putative histone-like transcription
factor (ASA-19), and A. alternata (78%) and A. arborescens (20%) species
complexes along with A. postmessia (2%) were identified on symptomatic
tomatoes. Putative alternata-arborescens hybrids were identified on tomatoes in
Latvia, and further analyses are required for these isolates.
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levads

Tomati (Solanum lycopersicum L.) ir ekonomiski nozimigi darzeni Baltijas
regiona. Mérena klimata apstaklos viens no nozimigiem razu limitgjosiem
faktoriem ir Fungi valsts patogénu ierosinatas slimibas, kas var radit ievérojamus
razas zudumus. Tomatu lapu sausplankumainiba, ko ierosina sénes no Alternaria
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gints, kas pieder Ascomycota nodalifjumam, Pleosporaceae dzimtai,
Pleosporales rindai, ir viena no ekonomiski nozimigakajam tomatu slimibam.
Slimiba boja tomatu lapas, auglus, ka arT stublaju (Schmey et al., 2024).

Alternaria gints sénu sistematika nepartraukti attistas un Sobrid $aja ginti ir
ieklautas vairak neka 400 sugas, tostarp saprotrofi, endofiti un augu patogéni. Sis
gints sénes ir sagrupétas 30 sekcijas (Ahmadpour et al., 2024; Woudenberg et al.,
2013; Li et al., 2023). Tomatiem postigakas sugas icklautas Alternaria gints
Porri sekcija. Sis sekcijas séném ir raksturigas lielas konidijas, to garums
parsniedz 60 um (Woudenberg et al., 2014; Schmey et al., 2024). Uz tomatiem
atrastas sugas, kas ieklautas ari Alternaria, Ulocladioides un Infectoriae sekcijas.
So sugu konidiju garums neparsniedz 60 pm, tas veidojas k&dités (Woudenberg
et al., 2013; Schmey et al., 2024).

Saja pétfjuma uzmaniba pievérsta Alternaria sekcijai Alternaria, jo ta biezi
izol&ta no simptomatiskiem tomatiem mérena klimata apstaklos (Kokaeva et al.,
2017). Alternaria sekcija icklautajam sugam raksturiga liela fenotipiska
daudzveidiba, tapéc precizai sugu identific€Sanai nepiecieSams izmantot
molekularo analizu datus (Woudenberg et al., 2013; Li et al., 2023). P&tijuma
mérkis bija identificét tomatu slimibu ierosinatajus no Alternaria sekcijas
Alternaria Baltijas regiona, izmantojot molekulari-gengtiskas analizes.

Materiali un metodes

P&ttjums veikts laika no 2022. 1idz 2024. gadam, tomatu intensivas raZzoSanas
sakuma (augusta pirma dekade) un intensivas razoSanas beigas (septembra otra
dekade) apsekojot 4 biologiskas un 13 konvencionalas saimniecibas Latvija,
Lietuva un Igaunija.

Tomatu augu dalas ar vizuali redzamiem slimibas simptomiem ievaktas
pléves, polikarbonata un stikla seguma siltumnicas, ka arT augstajos tunelos ar
dalgji regulgjamu mikroklimatu. Senu izol€Sana un patogeénu tirkultiiru iegfisana
veikta LBTU LPTF Augsnes un augu zinatnu institita Augu patologijas
zinatniskaja laboratorija. Bojatas augu dalas uzs€tas uz kartupelu dekstrozes
agara (PDA) barotn€m un 7 dienas inkub&tas 25 °C temperatiira 12 h stundas
gaisma un 12 h tumsa. Sénu izolatu sakotngjai identific€Sanai izmantotas
morfologiskas pazimes, tostarp mic€lija krasa, faktira, augSanas ipatnibas,
barotnes krasojums un sporulacija.

DNS izdalisana un Sanger sekvenc&$ana veikta sadarbiba ar Francijas
Nacionalo Lauksaimniecibas, Partikas un Vides pétniecibas instititu (INRAe).
Lidz gints limenim izolati identific&ti, izmantojot iek§€jo transkrib&to starplikas
apgabalu 1 un 2 un starpposma 5.8S kodola ribosomala DNS (ITS) regionu. Sugu
noteik$anai izmantoti RNS polimerazes II otro lielako subvienibu (rpb2),
iespg&jamo F-box doménu saturoso proteinu (ASA-10) un iesp&amo histoniem
lidzigo transkripcijas faktoru (ASA-19) (Dettman, Eggertson, 2022; Dettman et
al., 2023).
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Rezultati un diskusija

P&tljuma ietvaros ievakti 845 tomatu paraugi ar tipiskiem lapu
sausplankumainibas simptomiem, un uz kartupelu dekstrozes agara (PDA)
barotném izdaliti 1181 s€nu izolati. Analizgjot izolatu morfologiskas pazimes,
tie iedaliti $adas grupas: Alternaria spp. ar mazam konidijam k&ditem (48.7%,
n=575), Alternaria spp. ar lielam konidijam (10.6%, n=125) un Stemphylium spp.
(5.1%, n=60), ka arf citas sénes (35.6%, n=421).

Kopuma 300 s&nu izolati ar atSkirigam morfologiskajam pazimém izvel&ti
turpmakam analizém. Péc ITS regiona nukleotidu sekvencém Baltijas regiona
identificétas Getras sekcijas no Alternaria gints, tostarp Porri (32%), Infectoriae
(24%), Alternaria (22%) un Ulocladioides (1%). Starp analizétajiem paraugiem
identificéti ar1 tuvradniecigi Stemphylium gints izolati (21%), kas sakrit ar citos
pétijumos iegltajiem rezultatiem (Bessadat et al., 2017; Schmey et al., 2024).

No sekcijas Alternaria biezak identificéts Alternaria alternata sugu
komplekss (78%, n=46), A. arborescens sugu komplekss (20%, n=12), ka ar1
A. postmessia (2%, n=1) (skat. Att.). Biologiskaja sisttma audzétiem tomatiem
Latvija identificgti arT iesp&jamie alternata-arborescens hibridi, kuriem javeic
turpmakas analizes (Dettman et al., 2023)

i

Att. Baltijas regiona iegtito Alternaria sekcijas Alternaria izolatu
molekularas filogeng&zes koks, kas izveidots péc maksimalas ticamibas (ML)
metodes, izmantojot rpb2, ASA-10 un ASA-19 lokusu sekvences. legitie
A. alternata izolati iekrasoti zila krasa, A. arborescens dzeltena krasa un
A. postmessia peleka krasa.
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Secinajumi

Veicot molekulari-genétiskas analizes Alternaria sekcijas Alternaria
izolatiem, kas iegtiti no simptomatiskiem tomatiem Baltijas regiona no 2022. lidz
2024. gadam, biezak identificéti A. alternata un A. arborescens sugu kompleksi,
ka arT A. postmessia un iesp&jamie alternata-arborescens hibridi.

Petljumi par tomatu sausplankumainibu segtajas platibas pierada, ka
Alternaria sekcija ieklauto slimibu ierosinataju loks ir plass, turklat dazadam
sugam iesp&jama atskiriga agresivitate, izplatiba, mijiedarbiba ar saimniekaugu
un jutiba pret fungicidiem.

Pateiciba. P&tijumi veikti projekta Nr. 1.1.1.8/1/24/1/002 “LBTU doktorantu
atbalsta un attistibas iniciativa” (ER36) ietvaros.
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