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MILTRASA — NOZIMIGA SLIMIBA KOKAUDZETAVAS
MILDEW — AN IMPORTANT DISEASE IN NURSERIES
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Abstract. Mildew is an important plant disease, which also infects ornamental tree plants and is often
observed in nurseries. Typical disease symptoms are white powdery spots on leaves and other living
parts of plants. At the end of the vegetation season, visible chasmothecia develop in the mycelium. The
pathogen identification is difficult because these fungi do not grow on artificial media but only on
detached host plant leaves. Until 1990s, the systematics of mildew was based on chasmothecia
appendages and the number of asci in one chasmothecium. Currently, also the anamorphic stage
(production of conidia, appressoria morphology) and rDNA sequences are included in the systematics.
A mildew inventory was performed in a nursery located in Zemgale region. The sentiments of
ornamental tree plants is very wide. The symptoms of mildew were observed on the leaves of different
maple and oak species as well as on the birch and hazel leaves. Mildew pathogens were identified
from three different genera of the Erysiphales order: Erysiphe, Sawadaea, and Phyllactinia. The
observations should be continued because mildew pathogens have been poorly investigated in Latvia.
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Ista miltrasa ir plasi izplatita un biezi novérojama augu slimiba kokaudzétavas. Tas
ierosinataji pieder pie Ascomycota nodalijuma Erysiphales rindas séném un ir Sauri specializ&ti
patogéni. Tas nozimg, ka tie inficé tikai vienas sugas augus vai tikai atseviSskas varietates vai pat
Skirnes. Lidz §im pétijumi par sénu ierosinatam slimibam kokaudzetavas Latvija nav veikti, un nav
zinams, kuri miltrasas ierosinataji ir sastopami.

Slimibas simptomus var novérot galvenokart uz lapam, bet patogéni var inficét ari stublajus,
ziedus un pat auglus. Miltrasas simptomi ir novérojami uz vairak neka 10 000 dazadu ziedaugu sugam.
Uz inficéto auga dalu virsmas nov€rojama sakotngji gaiSa, velak tumsaka apsarme, kuru veido
patogéna micélijs, ka arT konidijnesgji ar konidijam. Tuvojoties vegetacijas sezonas beigam, apsarmé
var novérot sakotn&ji gaiSi dzeltenus, vélak tumsi branus hasmotécijus, kuros attistas asku sporas.
Pirmo reizi Tstas miltrasas simptomus aprakstija K. Linnejs pirms 250 gadiem. Sistematika balstijas uz
hasmot&ciju piedeéklu formu un asku sominu skaitu tajos. Lidz pagajusa gadsimta 90. gadu beigam
sistematika nebija daudz mainijusies. PaSreiz ta balstas ne tikai uz miltrasas ierosinataja
morfologiskajam pazimém, bet ari uz molekularo datu analizi, kas iegiita, veicot rDNS sekvenc&sanu
(Braun, 2011). Tapat tick nemta véra arT anamorfa stadija — konidiju veido$anas process (pa vienai vai
kedites) un aprosoriju uzbiive (Glawe, 2008; Braun, 2011).

Sistematika izmainas veiktas ginSu un dzimtu limeni. Viena no plasak parstavétam gintim ir
Erysiphe, kas péc jaunakas sistematikas ir papildinata, integr&jot ari gintis Microsphaera, Uncinulla
un Uncinuliella. Lidziga integracija notikusi ari ar zinamo ginti Sphearotheca, kas integréta ieprieks
eksistéjosaja ginti Podosphaera (Glawe, 2008; Desprez-Loustau, et.al., 2011). Mainoties sistematikai,
mainas ar1 konkréto slimibas ierosinataju nosaukumi. Miltrasas ierosinataji neattistas uz maksligajam
barotném, tie aug un attistas tikai uz norautam, dzivam saimniekaugu lapam, kas apgriitina patogénu
identificésanu (Glawe, 2008).

Miltrasas ierosinataju attistibas cikla parasti ir gan dzimumstadija (teleomorfa), gan
bezdzimumstadija (anamorfa). Tome@r ir sugas, kam teleomorfas stadija mérena klimata josla nav
noverota. Sakotngji tika uzskatits, ka visi Tstas miltrasas ierosinataji ir Sauri specializgti, tomer velak,
veicot paplasinatus pétfjumus, noskaidrojas, ka ir atseviskas sugas, kuras tadas nav. Izteikti
specializets ir patogéns Blumeria graminis, kas ierosina isto miltrasu vienigi graudaugu (Poaceae)
dzimtas augiem (Glawe, 2008). Savukart patogéns Phyllactinia guttata var inficét parasto osi
(Fraxinus excelsior), parasto lazdu (Corylus avellana) un parasto bérzu (Betula pendula) (Talge et.al.,
2011).
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Kokaudzgtavas 1stas miltrasas simptomi novérojami uz dazadiem lapu kokiem un kriimiem.
Balstoties uz jaunizveidoto sistematiku, ari $o slimibu ierosinataju nosaukumi ir mainijusies.
Pieméram, ozolu miltrasu ierosina Erysiphe alphitoides, (ieprieksgjais nosaukums Microsphaera
alphitoides), bérzu isto miltrasu ierosina E. ornata var. europaea (ieprieksgjais nosaukums M. betula),
un klavu Tsto miltrasu ierosina Sawadaea tulasnei (ieprieksgjais nosaukums Uncinula tulasnei) (Bert
et.al., 2016; Talge et.al., 2011).

P&c Norvégija veikta pétijuma stas miltrasas ierosinataji, kas ierosina miltrasu dekorativajiem
kokiem un krimiem, pieder Cetram gintim: Erysiphe (19 dazadu sugu kokaugiem), Phyllactinia
(astonam kokaugu sugam), Podosphaera (10 kokaugu sugam) un Sawadae (Cetram klavu sugam)
(Talge et.al., 2011).

Latvija §adi pétijumi nav veikti, [idz ar to misu p&tijuma merkis bija uzskaitit Tstas miltrasas
inficétas kokaugu sugas un identificét tas ierosinatajus viena no Zemgales regiona esoSajam
kokaudzetavam.

Materiali un metodes

Noverojumi par kokaugu sugam, kuras infic€jas ar isto miltrasu, veikti viena no Zemgales
regiona eso$ajam kokaudz&tavam (atraSanas vietas koordinatas: 56.5225° Z, 23.5208° A). Kopuma
kokaudzgtava tiek audzetas, pavairotas un pardotas vairak neka 1000 dazadas kokaugu Skirnes, gan
skuju koki, gan lapu koki. Lapu koku ipatsvars 2017. gada vegetacijas sezona parsniedza 70%.
Regulars monitorings kokaudzgtava veikts no 21. aprila 1idz 15. oktobrim, vienu reizi nedéla, kopuma
27 reizes.

Veicot monitoringu, ievakti lapu paraugi ar vizuali izteiktiem Tstas miltrasas simptomiem.
Ievaktie paraugi talakai ierosinataju identificéSanai nogadati Lauksaimniecibas fakultates Augsnes un
augu zinatnu institita Augu patologijas laboratorija. Identific€Sanai izmantots gan stereo, gan gaismas
mikroskops, ar palielindgjumu 400x. Istas miltrasas ierosinataji identificéti pec hasmotéciju piedeklu
formas, asku sominu skaita tajos un mic€lija veidosanas Tpatnibam, balstoties uz 2008. gada publicéta
D. A. Glawe noteicgja (Glawe, 2008).

Rezultati un diskusija

Pirmie Tstas miltrasas simptomi kokaudz&tava novéroti 14. junija — parastajam ozolam
(Quercus robur) (2. att.). Ménesi velak, 10. augusta, simptomi noveroti ari dazadam parastas klavas
(Acer platanoides) skirném (1. att.) — ‘Crimson sentry’, ‘Princeton Gold’, ‘Crimson King’, ‘Paldiski’,
‘Charles Joly’ un ‘Tharandt’ —, kas atSkiras galvenokart ar lapu krasojumu.

Augusta slimibas simptomi novéroti ari o$lapu klavai (Acer negundo) (1. att.), ara bérzam
(Betula pentula) (2. att.) un parastajai lazdai (Corylus avellana) (2. att.).

1. att. Istas miltrasas simptomi uz dazadam klavam.
Fig. 1. Symptoms of mildew on different types of maple species
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2.att. Istas miltrasas simptomi uz parasta ozola, ara bérza un parastas lazdas.
Fig. 2. Symptoms of mildew on leaves of the oak tree, birch tree and hazel trees.

Inficéto lapu paraugi ievakti, kad uz tiem vargja skaidri novérot hasmot&cijus. Veicot paraugu
analizi, atrasti istas miltrasas ierosinataji no trim dazadam Erysiphales rindas gintim: Erysiphe,
Sawadaea un Phyllactinia. Gan uz parastas klavas dazado $kirpu lapam, gan uz o$lapu klavas lapam
atrasti hasmotgciji, kas raksturigi patogéniem no Sawadaea spp. (3. att.)

3. att. Sawadaea spp. raksturigie hasmotgciji uz lapas 45x un 400x palielindjuma.
Fig. 3. Typical chasmothecia of Sawadaea spp. on a leaf at magnifications of 45x and 400x.

Uz parasta ozola (arT dazadu $kirnu) lapam konstatéti hasmotéciji, kas raksturigi Erysiphe spp.
(4. att.). P&c literatiiras datiem, Eiropa un Azija ozolus inficé vismaz Cetras dazadas Erysiphe gints
sugas: E. alphitoides (Sobrid izplatitakais), E. hypophylla, E. pyrenaica un E. quercicola (Desprez-
Loustau et.al., 2011). Kurs no Siem ierosinatajiem sastopams ar1 Latvija, vl japéta.

Kopuma Erysiphe spp. ir izplatitakais Tstas miltrasas ierosinatajs, jo ta infic€ loti dazadu sugu
augus, pieméram, mezvitenus (Clematis spp.), vitolus (Salix caprea), krtkli (Rhamnus catharticus),
karaganu (Caragana arborescens) un daudzus citus (Talge et.al., 2011).
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4. att. Erysiphe spp. raksturigie hasmot&ciji uz lapas 45x un 400x palielinajuma.
Fig. 4. Typical chasmothecia of Erysiphe spp. on a leaf at magnifications of 45x and 400x.

Vienigi uz ara bérza un parastas lazdas konstatéti viena veida hasmotéciji, kas raksturigi
Phyllactinia spp. (5. att.). P&c literatliras datiem, $is gints izplatiba ir ievérojami zemaka neka Erysiphe
gints izplatiba (Talge et.al., 2011).

5. att. Phyllactinia spp. raksturigie hasmot&ciji uz lapas 45x un 400x palielindjuma.
Fig. 5. Typical chasmothecia of Phyllactinia spp. on a leaf at magnifications of 45x and 400x.

Precizak sugas noteikt nebija iespgjams, jo lielakai dalai paraugu konidijas vairs netika
atrastas, ka ari netika veiktas DNS analizes.

Kokaudzetava nebija iesp&jams noteikt kop&jo slimibas izplatibu, jo sortiments un augu skaits
visas sezonas laika mainijas. Mazak infic€tie augi pat tika pardoti. Vért&jot miltrasas izplatibu uz katra
individuala koka, jasecina, ka augusta beigas uz atseviskiem kokiem ta bija pat 100%.

Pétijumus nepiecieSams turpinat, ieklaujot tajos ari citas lapu koku sugas un veicot
noverojumus ari citas kokaudzetavas. Svarigi ir uzsakt petijumus atrak vegetacijas sezona, lai novérotu
micelija veidoSanas tendences un konidiju veido$anas procesu. Tas noteikti janem véra, identificgjot
konkrg&tus Tstas miltrasas ierosinatajus.

Secinajumi

Zemgales regiona kokaudz&tava istas miltrasas simptomi novéroti gan dazadu $kirnu klavam, gan
oslapu klavai, gan parastajam ozolam, bérzam un lazdai.

Identificéti istas miltrasas ierosinataji no trim dazadam Erysiphales rindas gintim: Erysiphe,
Sawadaea un Phyllactinia.

Petijumus ieteicams turpinat, ieklaujot tajos ari citas kokaugu sugas un izvéloties vairakas
pétijumu Vvietas Latvija.
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