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Abstract. Wheat (Triticum spp.) is one of the important and widely grown crops
in Latvia and across the globe. Wheat diseases are significant risk factors in
wheat production systems, and farmers need knowledge about relevant plant
disease control. Tan spot caused by Pyrenophora tritici-repentis is the most
severe wheat disease in central parts of Latvia, however, there is insufficient
information about the pathogen’s diversity in local conditions. There are three
known necrotrophic effectors secreted by P. tritici-repentis — Ptr ToxA, Ptr
ToxB, and Ptr ToxC, which induce two types of symptoms — necrosis (Ptr ToxA)
or chlorosis (Ptr ToxB and Ptr ToxC). Sequencing of ITS/5.8S region confirmed
21 isolates sampled in Latvia as P. tritici-repentis. The presence of necrotrophic
effector encoding genes ToxA, ToxB and toxb was confirmed with specific
primers and polymerase chain reaction (PCR). Most of the isolates obtained were
from wheat, and 66.6% of isolates from wheat had the ToxA gene that encodes
Ptr ToxA production. This effector is causing the formation of necrotic lesions
on wheat. Only one isolate obtained from Elymus repens contained genes that
encode ToxB genes responsible for protein production that causes chlorosis on
susceptible genotypes.
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levads

Kviesi (Triticum spp.) ir vieni no visplasak audz&tajiem un ekonomiski
nozimigakajiem kultliraugiem pasaulé un Latvija.

Kviesu lapu slimibas ir biitisks riska faktors kviesu audzgsana. Zemgalg, kas
ir intensivs kvieSu audzESanas regions, izteikti dominé kvie$u
dzeltenplankumainiba (Svarta et al., 2021), kuru ierosina Pyrenophora tritici-
repentis. KvieSu dzeltenplankumainiba ir postiga slimiba, kas ir sastopama visos
kvieSu audzeSanas regionos pasaulé un kuras ietekmé razas zudumi var sasniegt
48% (Rees, Platz, 1983; Ciuffetti et al., 2014). Latvija ir veikti p&tijumi par
kvie$u dzeltenplankumainibas attistibu lauka apstaklos (Bankina et al., 2021),
tacu slimibas ierosinatajs P. tritici-repentis $aja regiona ir maz pétits un dati par
patogéna populacijas daudzveidibu Latvija ir minimali (Abdullah et al., 2017).
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P. tritici-repentis uz saimniekaugiem var veidot divus dazadu simptomu tipus —
nekrozes un hlorozes. Simptomu veidoSanas ir atkariga no saimniekauga
mijiedarbibas ar patogéna izdalitajiem nekrotrofajiem efektoriem (toksiniem) —
Ptr ToxA, Ptr ToxB un Ptr ToxC (Lamari, Strelkov, 2010).

Patogénu daudzveidibas pétijumi ir svarigi, jo tic palidz izprast patogéna
attistibas ciklu un mijiedarbibu ar iesp&jamajiem saimniekaugiem. P&tfjuma
mérkis ir noskaidrot nekrotrofos efektorus kodgjoSo génu sastopamibu kviesu
dzeltenplankumainibas ierosinataja P. tritici-repentis Latvijas populacija.

Materiali un metodes

Petijuma 2020. gada ievaktas lapas ar tipiskiem dzeltenplankumainibas
simptomiem no kvie$iem (Triticum aestivum), tritikales (xTriticosecale),
kamolzales (Dactylis glomerata) un loznu varpatas (Elymus repens).

Lapu gabalini sterilizéti 1 mintti 1% NaOCI $kiduma un tris reizes skaloti
destiléta tident, péc tam novietoti uz kartupelu dekstrozes agara barotnes (PDA),
kurai pievienots penicilins un streptomicins 100 mg kg™,

Sénu izolatu dezoksiribonukleinskabe (DNS) iegiita, noskrapgjot micéliju no
PDA barotnes un saberzot pulveri, izmantojot $kidro slapekli. P. tritici-repentis
identificéta, sekvencgjot ITS/5.8S regionu un salidzinot iegitas sekvences ar
references sekvencem ASV bazetaja Nacionalas medicinas bibliotekas datubaze
(NCBI).

Nekrotrofo efektoru klatbiitne noteikta, izmantojot specifiskus praimerus
(skat. tab.).

Tabula
Praimeri, kas izmantoti ToxA, ToxB un toxb génu amplifikacijai
Géns Praimeris Atsauce
TA51F/TA52R Andrie et al., 2007
ToxA ToxAl/ToxA2
TOXA162/TOXAL155 Kamel etal., 2019
TB71F/TB6R .
ToxB TB71F/TB60R Andrie et al., 2007
ToxB1/ToxB2 Kamel et al., 2019
toxb TB71F/TB58R Martinez et al., 2004
90-2F1/90-2R1 Kamel et al., 2019

Rezultati un diskusija

Tipiskie kvieSu dzeltenplankumainibas simptomi ir nekrozes — brini,
atmiruSu audu plankumi, kurus aptver dzeltens oreols, un kuriem pa vidu ir
saskatams melns punktins. Tomér atseviskiem kvieSu genotipiem
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dzeltenplankumainiba var izpausties ka hloroze, ko var viegli sajaukt ar
fiziologiskiem plankumiem (skat. att.).

{‘::'b’:?u | B
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Attels. Pyrenophora tritici-repentis ierosinatie simptomi uz dazadiem
genotipiem: hloroze (pa kreisi) un nekroze (pa labi).

Latvija eso$a P. tritici-repentis populacija ir genétiski daudzveidiga,
sakotngjie rezultati pierada, ka nekrotrofisko efektoru sastopamiba ir atkariga no
patogéna saimniekaugiem. Visvairak P. tritici-repentis izolatu iegiti no
kvieSiem, un 66.6% paraugu tika atrasts TOXA géns. TOXA gena klatbltne
konstatgta ar1 izolatos no tritikales, taCu tas netika atrasts kamolzales un loznu
varpatas paraugos. Sis géns atbild par efektora Ptr ToxA sintézi, kas atbild par
nekrotisku plankumu veidosanos uz kvieSiem.

Vienigais P. tritici-repentis izolats, kura eso$ie géni ToxB un toxb kodg Ptr
ToxB un Ptr toxb veidosanos, ir iegiits no loznu varpatas. Novérojumi uz lauka
Latvija liecina, ka Sis efektors ir sastopams arT uz kvieSiem, bet Sobrid tas nav
pieradits laboratorijas apstaklos. Proteins Ptr ToxB kvieSos veido hlorotiskus
plankumus, savukart proteTns Ptr toxb, kurs§ pec savas uzbiives ir loti [1dzigs Ptr
ToxB nav atbildigs par specifisku simptomu veidoSanos (Martinez et al., 2004).

Secinajumi

PE&tfjumi par Latvijas P. tritici-repentis populacijas daudzveidibu ir jaturpina,
lai var€tu iegiit zinaSanas par patogéna rasu struktiiru, kas varétu palidzgt jaunu
viet€jiem apstakliem piemerotu kviesu skirnu selekcija.
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