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Abstract. Reduced soil tillage and wheat monoculture haveolmec increasingly widespread
technologies in Latvia. The aim of investigationaswo estimate the importance of different
agronomic measures in the development of wheat Btm® and root rot and to identify causal
agents of disease. Two-factor experiments wereieghrout in 2012-2015 at the Study and
Research Farm ,Bterlauki”: 1) crop rotation, and 2) soil tillage.The incidence of the complex of
stem base and root rot was determined after whaatdsting. Pathogens were identified by the
mycological analysis — colour, texture and othextfiees of colonies; results were confirmed by the
molecular methods in cooperation with the LatviannBedical Research and Study Centre. An
incidence of wheat stem base and root rot flucaiatering period of investigations — from 49 till
88%. Continuous wheat sowings essentially incredseel of this disease, especially under soll
tillage without ploughing. A short crop rotationnly wheat and oilseed rape) did not decrease
development of wheat stem base and crown rot inpadeson with continuous wheat sowings
significantly. Fusarium spp. and Oculimacula spgrevthe most important causal agents of this
disease. The lack of crop rotation significantlgreased relative density of pathogens from genus
Fusarium leading to the risk of mycotoxins accurtiatain the grains. Further investigations are
necessary to clarify factors that influence devalept of disease and spectrum of pathogens.
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levads

Ziemas kviesi ir viens no vispla§ audZtajiem un saimnieciski izdegakajiem laukaugiem
Latvija. Tajpa pa% laika dazdu slinibu izraistie zaudjumi ir noamigs riska faktors raZzas
potencila nodroSiaSara. Lapu slimbas parasti tiek ierobezotas, lietojot fundics veetacijas
periodi, tau zudumus, ko rada kvieSu stiebra pamatnes puwvgiddu lietoSana nars tikai
dalgji.

KvieSu stiebra pamatnes puvi var izthigazdi patogni, bet dazkrt ta ir kompleksa
inficeSaras (Bankinaet al, 2013; Moya-Elizondo, 2013). Nowigakie §s slimbas ierosiataji ir
Oculimacula acuformisun O. yallundae Gaeumannomyces graminim citi reik sastopami
patogni. Ipasa uzmaba tiek piegrstaFusariumgints €nu izplatbai, jo s var ierosiat aif varpu
fuzariozi, kuras rezuita graudos var uzities mikotokani.

Parasti tiek uzskds, ka augsnes agndana un augu mgs ieroSana ierobezo kviesu stiebra
pamatnes puvi, ta h[dzSirgjie petjumi un literatiras dati ir pretruigi, jo slimibas afistbu
ietekn® daudzi faktori, ta& skaif af patognu biolaziskasipatribas.

Par So&mu ir bijuSas publikcijas ar iepriekS (Bankina un citi, 2015),datagad ir uzlgjies
vairak datu unidz ar to tendences ir skadirno\erojamas.

Petijuma nerkis ir skaidrot ziemas kvieSu stiebra pamatnes inuspuves atstibasipatribas
atkafiba no augsnes apattes un augu maas.

Materi ali un metodes

Divfaktoru lauka izraginajumi iekartoti 2008. gada rudervirsgji velenglejo&s, putekainas
smilSnala augs@s macibu un @tijumu saimnieta ,Péterlauki”. Faktors A — augsnes ajpste:
1) tradiciorala arSana 20-22 cm daima; 2) augsnes apéatte bez apyrSanas 10-12 cm daima
(turpmek tekst izmantoti apmmejumi ,arts” un ,nearts”); faktors B — augu mai. 1) kvieSu
monokultira; 2) kvieSi-rapsis; 3) augu maj at&iras pa gadiem, bet kvieSiem un rapsim
pievienoti af mieZi un 2014. gadan pupas (turprk tekst K-K; K-R; K-C).

Konkrata petjuma ir analigti dati, kas iegti 2012—-2015 gados. $ajaika iecetta augu
maipas slma jau ir realizta un iespjams noertet agrotehnisko pgmienu ietekmi ilgtermyja.

Salqu puves atstiba nowerteta pirms razas akSanas: katrs ziemas kvieSu lauks (pavisam
12 lauki) sadats cetras ddas un katk no &m pie@s vietis nemti paraugi digs blakus esos#g
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rindinas piecu centimetru gar@nun apvienoti vied paraug — aptuveni 100 stiebri. Ziemas
kvieSu stiebra pamatnes un salpuve noteikta vizli un apgkinata slintbas izplaiba procentos.

Rezulatu batiskums noertés, izmantojot dispersijas af&| programmu ANOVA.

No stiebriem ar redzaam slinibas pa#neém nemti paraugi alakai anaizei laboratori.
Patognu identifie¢Sanai stiebru gabali uzsti uz kartupéu-dekstrozes agara (PDA), no
izdalitajiem patogniem ieditas un aprak#as trkultaras. Slinibas ierosiataji noteikti, no\ertgjot
patognu koloniju faktiru, formu, miélija krasu un citasipatnibas, barotnes &soSanos, & ai
sporu uzhvi. legitie rezulti apstiprirati ar molekusrajam anaizém, kas veiktas Latvijas
Biomedianas @tijumu un studiju cendirsadariba ar vadoso §tnieku Dr. biol. @vidu Fridmani

Domingjo3o patognu gindu noteikSanai katrai ngntim rekinats relatvais bieZzums, to izsaka
procentos no kapa iegito izolatu skaita (Brogget al, 2007).

Rezultati un diskusijas
Ziemas kvieSu stiebra pamatnes unpsafuves izplabu ietekngja gada agroekofgiskie un
meteorolgiskie apsikli (1. att.).
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1. att. KvieSu stiebra pamatnes ungaguves izplaba atkaiba no gada.
Fig.1. Incidence of the wheat stem base and raotepending on the year

Nav iesgjams viennounigi paskaidrot, &pec kat@ konkrEtaja gad ir bijusi augsika vai
zenika slimbas izplatba, jo slimbas ierosiataji ir dazadi un tiem ir atgirigas praghas pret vidi,
tadel kopgjo slimibas izplatbu nosaka datu, gfiti petamu faktoru komplekss.

Ja augsnes apaties metodi analizka atsevigu faktoru, tad augsnes apstes paémiena
ietekme uz kvieSu stiebra pamatnes umsafiuves aistibu statistiski netiek piedita, lai gan
dazos variantos tendence 3iiis — ja augsne netiek arta, dlimas risks palieliés. leprieksjo gadu
petijumi pieradija, ka kvieSuipatsvara paliel@ana augmai paaugstifja stiebra pamatnes un
sakau puves izplabu, toner vairaku gadu vidjie raditaji statistiski nav ltiski, lai gan tendence ir
noverojama. Loti pretrungi dati iediti an citos @tijumos — konstats, ka arSana samazina
Fusarium sepu izplatbu (Paulitz et al, 2010; Fernandezt al, 2011), turpretim citos
izmeginajumos konstats, ka augsnes apaties pacmiens litiski neietekn@ stiebra pamatnes
puves sastopadiou (Matusinskyet al, 2009). lespjams, to nosaka diffigais patognu spektrs
katra izmeginajuma.

Agronomiski un biolgiski svaiga ir So faktoru (augu mgs variants un augsnes apdés
papémiens) mijiedartba. Ja augsne tiek aparta katbas atkaba no augu maias varianta ir
no\erojamas, téu statistiski nav fitiskas, turpretim, ja augsne netiek arta, kvieSunakaltira
slimibas izplatba ir kitiski augsika (Rac>Ferit) (2. att.).

Literatira tiek analizta galvenokrt dazdu agrotehnisko p@mienu ietekme uz atseyis
patognu sastoparbu, ta&u lauka apaklos parasti ir patagnu komplekss, un praktiskaj
agronomifi svaligi ir saprast visfrejo situaciju. legitie dati \El aizvien ir pretruigi, toner ir
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skaidrs, ka stiebra pamatnes unmsalpuves atstibu augu maia ietekng vairak neld augsnes
apstade, t&u risku palielina kvieS@patsvara palieliiSaras €jumu strukfira, ja tas tiek kombigts

ar bezar3anas tehng@l@m.
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2. att. KvieSu stiebra pamatnes puves izptaatkaiba no augu maias varianta un augsnes
apstades: K—K tikai kvieSi; K—R kvieSi rapsis; K-C aumaina;

B - vidgji, [ — nearts.

Fig.2.Incidence of the wheat stem base and root rot ddipgron crop rotation and soil tillage:
K—K only wheat; K—R wheat and oilseed rape; K—Cpamatation;
- average; [ - without ploughing

Petijumu laika no 2012.1dz 2014. gadam kvieSu stiebra pamatnes unusakivi izraigja
galvenolart patogni no Fusarium un Oculimacula gintim, visi gargjie (Microdochium spp.,
Bipolaris sorokiniana Rhizoctoniaspp. un Gaeumannomyces gramijpidija sastopami tikai
atsevigos gadiumos (3. att.), to relatais bieZums nesasniedza pat 1%.
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3. att. KvieSu stiebra pamatnes unmgaRuves ierositaju spekirs.
Fig. 3. Spectrum of wheat stem base and root rosabagents.

Gada agrometeoraltskie apsikli butiski ietekng patognu spektru, t&u grti atrast
likumsakatbas, jo patognu un vides mijiedaiba ir saregita, tongr var izteikt hipotzi, ka
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2013. gad domirgja Fusariumgints €nes, jo vasara bija sdrinoSi sausa un siltagtad labwligi
apstikli tieSi §s grupas &nem. 2014. gad bija izteikti lietains maija ®nesis kvieSu stiebroSanas
faze, kad parasti notiek infeSaras arOculimaculaspp., § patogha attstibai af ir nepiecieSams
tieSi vess un lietains laiks.
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4. att. KvieSu stiebra pamatnes unigaRuves ierositaju relatvais biezums atkava no augu
mainas: K—K tikai kviesi; K—R kvieSi rapsis; K-C augaiya.
Fig.4. Relative density of wheat stem base andnaiaiepending on crop rotation: K—K only
wheat; K-R wheat and oilseed rape; K—C crop rotatio

Triju gadu vidjie raditaji liecina, ka augu maas neiegro3ana btiski palielina Fusarium
gints €nu sastopafibu (4. att.). idzigi rezul@ti iegati Vacija — augu raicijas, kur bija tikai
kvieSi-rapsis, #tiski palieliragja Fusarium spp. ierosiato slimibu izplaibu, saidzinot ar
variantiem, kur augu m@i bija ieauti vaiaki kultaraugi, taji skai citi graudaugi un kukdza
(Winter et al, 2014).Fusariumgints €nes ierosina ne tikai kvieSu stiebra pamatnes fhetiar
varpu fuzariozi, itad — paaugstina mikotoka! uzkaSaras risku graudos. iSpasa ptijuma
rezuléti 2009.—-2012. gadnedaudz aidras, pirmajos gadosép izneginajuma iekirtoSanas kviesu
stiebra pamatnes puves ierdisiiju spektrs bija plaks, biezk bija sastopami citi pat@gi, un
agrotehniskie pgmieni spektru neietek&ia (Bankinaet al, 2013). Btad ilgaku laiku audzjot
kvieSus bezmahs vailoti ierobeZotas ratijas apsiklos, notiek infekcijas mateta, it ipasi
posigo Fusariumspp. unOculimaculaspp., uzkaSaras.

Petijuma iegatie dati ir pretruigi, jo rezulatus ieteknd dazdi faktori, ton®r batiskas
tendences ir n@ojamas — augu m@as neiegroSana paaugstina kviesu stiebra pamatnes wiu sak
puves risku un veicinkusariumgints izplaibu, kas ierosina ne tikai stiebra pamatnes puviabe
varpu fuzariozi. dnpem \era, ka So grupu slifivas ir gfiti vai pat neiesgjami ierobezot ar
fungicidiem, &de] agrotehniskajiem p@&mieniem ir normiga loma kvalitavas razas ieg@v
Secirajumi

1. Augu mahas neiegroSana btiski palielina kvieSu stiebra pamatnes un ggakpuves

izplatibu,1pasi ja augsne netiek arta.

2. KvieSu stiebra pamatnes un sakpuvi galvenofrt izraisa patogni no Fusarium un

Oculimaculagintim.

3. Fusarium spp.ipatsvars ir augsks atkirtotos kvieSu umos, idz ar to augu maas

neieeroSana palielina mikotoksu uzkaSaras risku graudos.
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Pateiaba. Petijumi veikti Valsts gtijumu programmas ,Lauksaimnigas resursi ilgtspigai
kvalitaivas un ves@ias @artikas razoSanai Lata], projekta ,,Augsnes ilgtsfiiga izmantoSana un
mésloSanas risku mazigana” ietvaros.
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AUGSNES APSTRADES IETEKME UZ AUGSNES AGROFIZIK ALAJAM IPASIBAM
KVIESU UN RAPSA SEJUMOS

SOIL TILLAGE INFLUENCE ON AGROPHYSICALAL PROPERTIESOF SOIL
IN WHEAT AND OILSEED RAPE SOWINGS

Andris Berzins, Antons Ruza, Anita Sprincina, Edgars Lankovskis,
Matiss Grinvalds, Artis Ozols, Sandis Logins
Latvijas Lauksaimniagbas universiite, Lauksaimniabas fakulite
andris.berzins@llu.lv

Abstract. Reduced soil tillage and short crop rotations hdberzome more popular during last
years, these technologies allow to save time asdurees, but long term influence on the soil
properties is still unclear. Multifactorial fieldrial was established in 2009 in at the Study and
Research farm ,Bterlauki”. This study analyse changes of soil adrggical properties depending
on soil tillage method (A — ploughing; B — withqbughing) and crop rotation during 2012—
2015. Soil capillary porosity and bulk density weletermined with impregnation method used
cylinders with a capacity of 100 é&im depths: 0-5; 5-10; 10-15; 15—20; 20-25 and Zbef in
spring 2 weeks after soil tillage and in autumreatiarvesting in sowings of wheat and oilseed
rape. Soil capillary porosity was higher in the @ppayer of soil to compare with depth layers in
spring under soil tillage without ploughing regaedk of crop. Capillary porosity is higher under
oilseed rape to compare with continuous wheat sgsvirContinuous wheat sowings and short
rotation (wheat-oilseed rape) promoted compactibsail in the depth layers, bulk density reached
1.72 g critafter harvesting of wheat. The upper soil layer50was loosen, but lower was
impacted, if soil was not plough. Nevertheless amtipn of soil become similar under both
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