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Abstract. Leaf spot caused by fungi of the genus Botrytis is a significant disease of legumes, especially
field beans. Studies on field bean diseases show that leaf spot can be caused by at least four different
species of fungi of the genus Botrytis - B. fabae, B. fabiopsis, B. cinerea and B. pseudocinerea.
Complex infections through species interactions are also common. Visually, it is not possible to
identify pathogens based only on symptoms. There is different information on the pathogenicity of
individual species for different species of legumes. The aim of the study was to determine the
pathogenicity of Botrytis species to various legumes — field beans (Vicia faba), peas (Pisum sativum),
narrow-leaved lupine (Lupinus angustifolius) and soya (Glucine max). Vitro pathogenicity test used
20 previously identified Botrytis spp. isolates. Field beans, peas, narrow-leaved lupine and soya
leaves obtained from plants grown in the greenhouse at the 35 BBCH were used in test. All four
Botrytis species are pathogenic to the legumes used in the experiment, meaning that they were able to
infect plants in vitro. But aggressiveness (the rate of infection) was dependent on species. B. fabae and
B. fabiopsis were more aggressive against field beans, while B. cinerea and B. pseudocinerea also
rapidly infected peas and narrow-leaved lupine. Soya symptoms were insignificant as soy isolates
were not used for inoculation.
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PakSaugi ir vieni no vertigakajiem kulttraugiem, kurus audzeé Latvija. Galvenokart tos audze
lopbaribas razoSanai un augsnes ielabosanai. P&dgjos gados noverojama paksSaugu sgjplatibu
palielinasanas.

Paksaugu ieklausana augu maina ir loti vélama vairaku iemeslu dél. Guminbaktgrijas piesaista
slapekli, tadgjadi samazinot nepiecieSamibu lietot mineralméslus. PakSaugiem raksturiga speciga
saknu sist€ma, kas irdina augsni, tapéc paksaugu ieklausana augu maina ir loti v€lama. Augsta
protetna (17-40%), mineralvielu (Ca, Zn, Fe) un vitaminu satura dé] pakSaugu s€klas ir viena no
svarigakajam izejvielam lopbaribas razoSana (Stagnari, et al., 2017). PaksSaugos esoSais proteins,
aminoskabes, oglhidrati un Skiedrvielas veido suligu, viegli sagremojamu lopbaribu lauksaimniecibas
dzivniekiem, nodroSinot to pilnvértigu attistibu, ka arT paaugstina sarazoto produktu apjomus un
palielina to veértibu. Zinamakie un plasak audzgtie pakSaugi Latvija ir lauka pupas (Vicia faba) un zirni
(Pisum sativum), nelielas platibas sastopama ari Saurlapu lupina (Lupinus angustifolius) un soja
(Glucine max).

Palielinoties pakSaugu, taja skaita lauka pupu, s€jplatibam, pieaug ar1 augu slimibu risks.
Botrytis gints sénes pakSaugiem ierosina nozimigas lapu plankumainibas, tostarp lauka pupam.
Brinplankumainiba ir postiga lauka pupu slimiba visa pasaulé, ari Latvija, tau Magribas regiona
(L1bija, Tunisija, AlZirija, Maroka) razas zudumi lauka pupam bijusi loti lieli (60-80%), tapat zudumi
noveroti ari citas valstis (Bouhassan et al., 2004; Lindbeck et al., 2009; Bankina et al., 2021).
B. cinerea pazistams ari ka pelékas puves ierosinatajs (Tivoli et al, 2006).

Lauka pupam raksturigas slimibas pazimes ir brini plankumi, kas sakotngji biezak noveérojami
uz auga apaksgjam lapam, spécigas infekcijas gadijuma slimiba boja ar ziedus un pakstis, reizém uz
bojatajam augu dalam novérojami sklerociji. Citiem pakSaugiem Botrytis spp. gints sénu raditie
bojajumi nav tik raksturigi, tomé&r biezi noverojami.

Latvija veiktaja petijuma konstatets, ka inficésanas var biit kompleksa. Tas nozime, ka slimibu
ierosina vairakas Botrytis sugas — Botrytis cinerea, Botrytis pseudocinerea, Botrytis faba un Botrytis
fabiopsis, iesp&jams, arf citas (Zhang et al., 2010; Brauna-MorzZevska, Bankina, Kaneps, 2019).
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Literatiira minéts, ka Botrytis spp. var inficét arT lecas, turku zirnus, s&jas zirnus un lupinu. St
iemesla d&] ir butiski saprast, cik plass ir katras Botrytis sugas saimniekaugu loks un vai tas spgj inficét
ari citus pakSaugus (Brauna-MorzZevska, Bankina, Kaneps, 2019).

P&ttjuma mérkis ir noskaidrot Botrytis sugu patogenitati dazadiem paksaugiem — lauka pupam
(Vicia faba), s€jas zirniem (Pisum sativum), Saurlapu lupinai (Lupinus angustifolius) un sojai (Glucine
max).

Materiali un metodes

Pétfjums veikts Augsnes un augu zinatnu institita (AAZI) Augu patologijas zinatniskaja
laboratorija maksligas inokulacijas fona. Inokulacijai izmantoti laboratorijas kolekcija esosie 20
Botrytis sugu — B. pseudocinerea, B. fabae, B. cinerea, B. fabiopsi — izolati, kuru identifikacija veikta
ar molekulari-genétiskajam metodém Latvijas Biomedicinas p&tijumu un studiju centra. Izolati ieguti
no dazadiem kultiiraugiem — lauka pupam, sarkana abolina, lupinas, turku zirnpiem un darza pupinam.

Patogenitates testa izmantotas divas lauka pupu skirnes — ‘Laura’, ‘Lielplatone’, divas zirnu
Skirnes — ‘Dolores’, ‘Florida’, tris Saurlapu lupinas Skirnes — ‘Sonet’, ‘Lejaskurzeme’, ‘Probor’, ka ari
divas sojas Skirnes — ‘Laulema’, ‘Skulptor’.

Paksaugi audzeti siltumnica, un patogenitates testa veikSanai ievaktas to lapas 35. AE.
Inokulésanai izmantoti 5 mm @ agara diski ar sénu micgliju no iepriek§ mingtajiem Botrytis spp.
izolatiem (1. att.). Péc inokuléSanas paraugi ievietoti klimata kamera (temperatiira 20 'C) uz tris
diennaktim jeb 72 h. Ik p&c 24 h tika mérits plankumu diametrs (mm), kas kopuma veikts trTs reizes.
Izméginajuma noteikta Botrytis spp. gints sénu patogenitate un augsanas atrums (agresivitate).

Rezultati un diskusijas

Patogenitate parada slimibas ierosinataja spg&ju inficét noteiktus saimniekaugus vai to Skirnu
grupas, bet agresivitate raksturo infic€Sanas atrumu un/vai iesp&jamo slimibas attistibas pakapi.

B. cinerea, B. pseudocinerea, B. fabae un B. fabiopsis in vitro inficja visus eksperimenta
izmantotos pakSaugus. Tas nozimg, ka ir iesp€jama patogéna “parceloSana” no viena taurinzieZa uz
otru.

InficeSanas atrumu ietekmgja katra izolata ipaSibas, tomé&r vid&jie raditaji pierada, ka
agresivitate ir atkariga no patog€na sugas. Vieni un tie paSi izolati atSkirigi inficgja dazadus
saimniekaugus (1. att.), tacu atskiribas starp $kirném netika noveérotas.

1. att. Botrytis spp. patogenitates testa rezultati peéc 72 h zirniem un sojai.
Fig. 1. Pathogenicity test results of Botrytis spp. after 72 h, on peas and soybeans.

Atskirigo agresivitati, iespgjams, ietekme arT izolatu izcelsme — respektivi, augs, no ka tie
iegiti. Kolekcija esoSie Botrytis izolati galvenokart iegiti no inficétam lauka pupam. Lidz ar to ari in
vitro, veicot maksligo inokul&sanu, novérots, ka visi izolati inficg lauka pupas (2. att.). B. fabae un
B. fabiopsis bija agresivaki neka citi, butiska atskiriba novérota (p = 0.0005) starp mingtajam sugam
un B. pseudocinerea. Tas ir skaidrojams ar B. fabae un B. fabiopsis $auraku specializaciju — var inficét
mazaku saimniekaugu loku (Brauna-Morzevska, Bankina, Kaneps, 2019).
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2. att. Botrytis spp. sugu virulence lauka pupam.
Fig. 2. Botrytis spp. species pathogenicity to field beans.

Salidzinot izolatu agresivitati attieciba uz zirniem, jasecina, ka to augSanas atrums bija lielaks,
neka tas novérots, inokul&jot lauka pupu lapas (3. att.).
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3. att. Botrytis spp. sugu virulence zirpiem.
Fig. 3. Botrytis spp. species pathogenicity to peas.

Lielaka agresivitate (lielaks augSanas atrums) novérojama B. pseudocinerea un B. cinerea
izolatiem. Mingtie izolati bija agresivaki arT attieciba pret lupinu. Tas skaidrojams ar plaSo
saimniekaugu loku, kuru var inficét mingtie patogéni. Ka zinams, B. cinerea ir plasi izplatitas pelekas
puves ierosinatajs (Tivoli et al, 2006). Matematiski salidzinot, butiskas atSkiribas (p =0.0005)
novérojamas starp B. pseudocinerea un B. fabae. Savukart B. fabiopsis izolatu vida iesp&jams
konstatét loti lielu izkliedi — dazi no izolatiem bija agresivaki neka citi (sugas robezas), tapec petijjumi
ir jaturpina.

Ari soja bija viens no paksaugiem, kur$ tika ieklauts izméginajuma. Tomer $aja gadijuma, kaut
arT infic€Sanas tika noverota, ta bija zemaka neka citiem inokul&tajiem paksaugiem (4. att.).
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4. att. Botrytis spp. sugu virulence sojai.
Fig. 4. Botrytis spp. species pathogenicity to soy.

legttie rezultati ir vert€jami ka pretrunigi, tapec nepiecieSsams turpinat petijumus, lai turpinatu
skaidrot atSkiribas patogenitaté un agresivitate, ko ietekmé gan patogéna suga, gan izolatu izcelsme,
gan saimnickaugs. P&€dgjo gadu laika $ada veida p&tijumi pasaulg ir aktuali, jo sniedz iesp€ju izvertet
iespéjamos inficESanas avotus un patogénu izplatibas ipatnibas. Bitiski ir turpinat patogénu
daudzveidibas pétijumus, jo pédgja laika Tstenotie petljumi pierada, ka iespg&jamais sugu loks ir
plasaks, neka tika uzskatits agrak (Bankina et al., 2021).

Secinajumi

1. B. cinerea, B. pseudocinerea, B. faba un B. fabiopsis ir patogéni lauka pupam, zirniem, Saurlapu
lupinai un sojai.

2. B. cinerea un B. pseudocinerea ir agresivi pret zirniem un Saurlapu lupinu, savukart B. faba un B.
fabiopsis — lauka pupam.

3. B.cinerea, B. pseudocinerea, B. faba un B. fabiopsis ir patogéni sojai, tacu to agresivitate ir zema
— inficé$anas ir iesp&jama, tomer saslimsana notiek leni.

4. Eksperimentu nepiecieSams atkartot, lai iegiitu precizus datus, paplasinot izolatu loku, jo dazadu
izolatu agresivitate atSkiras.

Pateiciba. Pétijums veikts LZP granta ,Botrytis spp., nozimiga pakSaugu slimibu ierosinataja,
patogenitate un diversitate” ietvaros.
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