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ZEMENU SAKNU PUVES ATTISTIBAS PAKAPE ATKAR IBA NO SKIRNES
SEVERITY OF STRAWBERY ROOT ROT DEPENDING ON CULTIMARS

Irina Petroveca™? Jiilija Volkova®* Biruta Bankina'
! atvijas Lauksaimnidbas universitte, “Valsts augu aizsartizas dienests| atvijas Augu
aizsardibas ptniedbas centrsiLatvijas Universiite
irina.petroveca@vaad.gov.lv

Abstract. Strawberry growing in Latvian has undergone songmificant changes in last decade.
After joining EU, very often strawberry planting teaal comes from nurseries in Netherlands,
and some other countries. Other important changgasving popularity of the high tunnel use for
strawberry production. It has been noted, that mafiten there are problems with the strawberry
root rot in plantations where imported planting maal used. In this study four different cultivars
Honeoye, Darselect, Sonata and Rumba evaluategeamrdd according they health condition and
affectedness by root rot, in FGV type tunnels. dpiffices between both tunnels were not
statistically significant; however differences beém cultivars were significant. Most affected by
root rot was cv. Rumba, it had a highest numbeplahts with damaged root necks and root rot
symptoms — stunting, partial dieback of plant. Tiealthiest was cv. Darselect, it had a lowest
number of damaged plants and lowest damage scones@ all tested cultivars. Other evaluated
cultivars — Sonata and Honeoye were in betweerh slightly worse results for cv. Sonata. It is
necessary to continue evaluation of main causahegeheir spectre and dominating species.

Key words:high tunnels, imported planting material, cv. Rumba

levads

Zemewu audzSana Latvi ir piedavojusi daZdas izmajas. Nozmigs paersiens bija
Latvijas iesiSaris Eiropas Saviaha, kas deva iegpu imporgt zemau sadamo materdlu no
Niderlandes un dtn Eiropas valsin, ko audztaji ari akivi izmanto. Arvien vaigk Latvija
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zemawu audzSanai izmanto pasaupopubros augstos tumes (Lamont, 2009), lai nodro&iu
agnlaku viejo razu vai tieSi prefi — lai iegatu velaku raZu arpus zemgu ogu sezonas
(Volkova, 2012; Laugale, Strag#, 2013).

Noerots, ka galvem ar ievesta atlama materila audzSanu saista probEma ir zemeu
sakau puves.Ipasi vaiiik salkgu puves nogrotas sidijumos, kur tiek izmantoti ievestie zeme
stadi un zemenes tiek augtas uz kdas no gives mutas. Zemeau saku un saku kakla puves ir
sastopamas visos Latvijagienos liekkaja dda saimnietbu, toner izplaitba un nommiba ir ot
atXiriga (Laugaleet al, 2009, Volkova, 2012). Sald puves pames izpauzasakaugu atpalikSana
augum, rikuloSana, ogas veidojaskas, bieZi augs iet boj Augu atpalikSana auguamsak
izpausties pirmajrazoSanas gadun ar katru gadu slimojo$o augu daudzums ugjloju apjoms
palielinas (Ellis, 2008; Morocket al, 2006; Thomson, Ockey, 1998).

Lauka apsiklos liekkoties nogrojama kompleksa infeSarss, ko parasti @/ par ,melno
sakau puvi” jeb ,saku slimibu kompleksu”, kas izraisa zeme atpalikSanu auguinun razas
samaziaSanos. Slinbas ierosiataji var bat dazdi, taj skai patogni no Phytophthora
Gnomonia Verticillium, Pythium, Rhizoctonia, Cylindrocarpon, Fusariumc. gintim. Lidzigus
bojajumus izraisa arnematodes un dadi abiotiski faktori (Laugalet al, 2009; Morockeet al,
2006). Nowrots, ka daddam zemau &irném ir at¥kiriga iemémiba pret saku puvi
(Spornbergeet al, 2006).

Si darba rarkis ir noskaidrot zemgu saku kakla $nu izraigto slinibu atistibas pakpi
atkafiba no %kirnes augstajos tulms, kur izmantots ievestais zefuesadamais matedls.

Materi ali un metodes

Izmeginajumu vietas apraksts. Lauka noerojumi veikti Dobet, Latvijas Valsts
audkopibas instiiita (LVAI) pirmas razas zem stdijuma. Zemenes §tiitas 2012. gada rudgn
paaugstiatas dubultrinds uz melas pkves muéas, FGV Folien-Vertriebs GmbHtipa tunéos
200 nf platiba.

Stadamais mateéils ievests no klerlandes, no sertifitas sidaudztavas, kailsaku sadi
iegiti no SE2 (superelite 2) klasesat@saugiem, ar atbilstoSiem kvatis sertifilitiem. Pirms
stadiSanas veikta augsnes lifriinaSana, priekSaugs —¢ldenkoku kokaudztava. Sidijuma
organizta pilienveida laigBana, kas izvietota zem matnpkves seguma.

Zemenes §tiitas vicji smaga smilSla augs@ ar organisko vielu saturu 2.3—4.6%,
augsnes pH (KCli&duma) 7.2, augiem pieejamais P un Ky — 346 mg kg un KO —
224-267 mg k. Apstkli bija pientroti zemawu audz3anai, smaika granulometrisk sasiva
augsne ielabota atbilstoSi zequebiologiskajam vajadzbam.

Stadijuma ierobezoti kaikli, izmantoti gan biolgiskie, gankimiskie augu aizsar@lzas
lidzeKi: plesgjerces (Phytoseiulus persimiljs 60000 ipani ha', un Fastac 50 EC (50.0 g'L
alfa-cipermetins), atbilstoSi lietoSanas instrukici). RaZas periad aizvaktas bojitas ogas, lai
ierobeZotu slirtbu izplatbu.

Saknu puves atistibas pakapes nowerteSana Nowerojumi veikti 2013. gada septenibr
divos tunéos. Izngginajums iekirtots randomizti, trijos atlartojumos, kati atkartojuma ietverti
20 augi. Rtijuma ieklautasietras komerddrnes: ‘Honeoye’, ‘Darselect’, ‘Sonata’ un ‘Rumba’

Sakgu puves aistibas pakpe noteikta, nodrtgjot augu amstbu un slimibas pa#mju
esarnibu. Izmantota dewu ballu skala, kur: 9 balles — augs izkritis vadnia gajis boja, 8 balles —
augs gande gajis boja, 2—-3 dzvas lapas, 7 balles — augi stipri atpalikusi auguskam lagam vai
% no auga gusi bop, 6 balles — augs stipri atpalicis augyrpuse no augaagisi bop, 5 balles —
augs atpaliek auguinvar hit redzamas saki puves pames, 4 balles — slithas paunju nav, bet
dazas lapas irikakas, augs maks, 3 balles — slifbas paunju nav, bet atpaliek augdm
2 balles — slintbas pammju nav, bet mak lapu, 1 balle — augs bez stimas paunem, labi attsfits.

Lai noskaidrotu zemgi saku kakla puves ierositajus, no katrasidrnes ievakti vismaz
10 bojti vai augum stipri atpalikuSi augi. No Siem augiem laboratmsijapgiklos ieditas
patognu ftrkultiras un nogrtétas to morfolgiskas pazmes (koloniju kiisa, sporu esdima un
uzbive, citas paumes). lerosiataju predzai noteikSanai izdal DNS paraugi dlakam <nu
molekubram anaizém. leditas sekvences gdrinatas ar datuizvé NCBI GenBankesoSam
references sekvedim £nu taksonomisks piedeibas precizgSanai.

Datu ticaniba no¥rtéta, izmantojot dispersijas amets metodi divfaktoru izeginajumam
bez atlirojumiem (ticaribas tmenis 0.05).
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Rezultati un diskusijas

Vidgja sakau puves atstibas pakpe abos turies nedaudz gsniedza 5 balles -atad
zemenes bija mami atpalikuSas auguan ar redzarim saku puves pamem. Pirmaj tunei
slimibas afistibas pakpe bija nedaudz aug&a — 5.7 balles, otrajtikai 5.2 balles, § at¥iribas
statistiski nav btiskas (E4.16 < k,10.13, P = 0.13).
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1. att. Vickja zemeawu saku puves atstibas pakpe atkaiba no %kirnes, baks.
Fig. 1. Severity of strawberry root rot dependorgcultivar and tunnel.

legitie rezultiti uzrada, ka saku puves alttibas pakpe bija atkaiga no girnes (1. att.).
Augstika atfisibas pakpe novrota &irnei 'Rumba’, attietgi 8 un 7 balles. Sak&nei bija izteikti
noverojamas rakstagas pazmes — saku kakla bojjumi. Viszenzka slimibas afistbas pakpe
nowrota %irnei ‘Darselect’, abos tuhes vicji cetras balles — augi kopamr veseigi, bet ar
dazm gkakam lagm viera krima mafi. Sirném ‘Sonata’ un ‘Honeoye’ bajumi bija vidgji
izteikti, un \erojama tendence, k&ignei ‘Sonata’ bajjumi ir lielaki. Petijumos Polifi an noverota
lidziga imémiba pret saku puves bajumiem 3m atam &irném (Masnyet al, 2009), un Eirnei
‘Honeoye’ nowrots saku puves izplabas pieaugums otfjaudZSanas gad kaner &kirnei
‘Sonata’ puves izplata bija idzga abos gados. Igaumifinots par Eirnes ‘Honeoye’ samaZzitu
ziemcietbu attiegba pret ciam zemau &irném, piengram, ‘Senga Sengana’ un ‘Bounty’,
iesggjams, tas saists ar saku puves bajumiem (Kikaset al, 2007).

Kopunma zemawu sakiu puves izplaba abos FGV tures \ertgjama Kk vidgji augsta,
nemot \&ra, ka zemenes apsekotas giraudzSanas gada beig. Vizialie bojajumi bija pietiekami
izteikti (2. att.). Zemeu sadama materala inficétiba ne vienrer uzskaima par prirari noZzimigu
plaSas salu puves izplaba. Petjumos Somi, apsekojot laukus ar dadu zemau audzSanas
vesturi, konstatts, ka lieika noZme ir augsnei, as inficétibai ar saku puvi ierosinoSiem
patogniem, nevis zemgl stdama materila inficétibai (Kukkonenet al, 2004). Tordr Saj
petijuma zemenes audias lauld bez iepriek§as zemeau audz3anas &stures, un augsnes
inficeétiba nav uzskatna par noteicoSo faktoru sakpuves izplaba. Augsnes meiniskais sagvs
ir viens no abiotiskiem faktoriem, kas péimietekn® sakiu puves izplabu, vieghkas smilts
augsms sakiu puves izplaba ir mazka (Winget al, 1995). Rtijjuma zemenes auga \d smaga
smilSnala augsh, zem melas pEves mutas, lietojot pilienveida laigtanas sistnu, kas,
iesggjams, veiciaja puves aistbu. Tas nogrots ar petjumos ASV un Ziemiropm
(Wing et al, 1995; Daviket al., 2000).

Novertgjot slimibu ierosiataju tirkultaru morfolaziskas pazmes, k ail veicot geretiskas
anaizes, noskaidrots, ka domainFusarium spp., Cylindrocarpon spp. un Rhizoctonia spp.
Petijumos, kas veikti Latvlj un Zviedrig, af atrasti Sie paSi patégi. Tomer petijumi liecina, ka
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sakau puvi ierosina arcitas patognas nes, pieraram, Gnomoniaspp., Verticillium spp. u. c.
(Morockoet al., 2006).

2. att. Zemeu saku puves pames uz sakim: a — melnas, mazftas saknes, jauno, gaiso
saknsu tiikums, b — jaulis saknes tikai viehauga pus, ¢ — saku kakla bajjumu pazmes
viengadgam zemgu augam.
Fig. 2. Symptoms of strawberry root rot; a — blawée roots, lacking feeder roots, b — feeder roots
formed just at one side of plant, c — early sympgtofiroot neck damage
in the first year plants.

Ir jaturpina uz8ktas analzes, lai noskaidrotu zenmme sakiu puves ierositaju pilnu
spektru un konstatu domirgjosas gintis un sugas.

Secirajumi

1. Zemau sakwu puves aistibas pakpe ir atkafga no irnes. %irne ‘Rumba’ bija i@emigaka
nela citas izngginajuma parbaudtas irnes.

2. lzmeginajuma zemau saku puvi galvenokrt ierosirgja patogni no Fusarium un
Cylindrocarpongintim, tau petjumi jaturpina, jo slinibu ierosiataji var bat af citi patogni.
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SLIMIBU ATTISTIBA ZEME NU UN PAKSAUGU JAUKTAJOS STADIJUMOS
DEVELOPMENT OF DISEASES IN STRAWBERRY AND LEGUME INERCROP

Sandra Dané”
SIA ,Pires dirzkopibas gtijumu centrs”2LLU Lauksaimnietbas fakulite
sandra.dane@inbox.lv

Abstract. Strawberries are grown more and more widely. Tén®yone of the most popular berries
consumed fresh. Strawberry growers need to prodooes marketable yield to satisfy consumer
needs. Growing technologies must be improved anekloged a new to increase yields.
Intercropping as a growing technology is becomingrenpopular in a wide range of growing
systems. This research was based on the trialrafvberry ‘Polka’ intercropped with legumes,
beans of two local genotypes, peas ‘Ambrosia’ dapella’. This is the first time such research
has been conducted in Latvia. The results showetdstrawberry leaf spot severity and the degree
of damage was significantly lower in intercrop witkans: from 2.2 to 4.9 points for severity, from
24.9 to 54.8% for the degree of damage in vegeta@ason, followed by intercrop with pead.4

to 5.4 points and 27.2 to 60.2%, respectively; wbrarries without intercrop using no nitrogen
fertilizers showed 2.6 to 5.5 points and 28.9 td®8 respectively. Grey mold was observed on
beans, but no significance was detected betweeanciops. The results suggest that further
research is required to establish beneficial effeficheans on decreasing leaf spot severity and the
degree of damage. In addition, more specific meaments must be done to evaluate intercrop
influence on grey mold.

Key words:strawberry leaf spot, pea, bean, degree of damsexgrity.

levads

Pasaul pieaug valstu skaits, kag tiek audztas zemenesF(agaria x ananassp
2000. gad zemenes tika audtas 62 valss, bet 2009. gad- jau 76 valss. Rc FAO (Apvienoto
Naciju Partikas un lauksaimni@bas organizcija) statistikas datiem vadoZemeu audzSanas
lielvalsts ir ASV.

No Baltijas valgim zemenes visvaik audz Lietuva, kur 2010. gadl zemenes audpa jau
1600 ha plaba. Igauniag zemenes ir produiakais ogaugs 2012. gadsaraZots vaik neld
1600 tonnu, sadzinajuma ar Ribes dzimtu, kas iedkta tikai 675 tonnu apena (Food and
agriculture ...). Lai gan zeme audz3ana lgaunii samazias, ton&r to platbas jopragm ir
lielakas nek Latvija. 2010. gad Igaunig zemenes audp 589 ha plaba, Latvija — 467 ha, ar
vidgjo raZbu 3-4thd, kaut gan rcibu saimnietba ,Vecauce” pagud gadsimta
astadesmitajos gados ir iatas af raZzasidz pat 20 t ha (Kalnipa, Strautia, 2010). idz ar to ir
janoskaidro iemesli zemajai fiai un fmekle jaunas audBanas tehnofgjas.

Jaukto stdijumu tehnoldija ir zinama sen. T ir pielietota jau SenajRont, kad starp
olivkokiem tika audgti graudi. Misdieris, piengram, Srilank valdiba ir izstadajusi 1pasu
subsi&3anas sistmu jauktajiem gtdijumiem, kur & pamata kuftraugs ir gumijkoks Hleveinae
brasiliensi3 un rindstarps tiek siditi tgjas koki Camellia sinensjs (Igbal, Ireland,
Rodrigo, 2006). Jauktie afijumi ir popukbri art starp citiem arzaugiem, jo starprindu &fjums
nodroSina papildus i@kumus no otra kuilirauga, ja tie tiek audt raZai, tiek maksirli izmantota
lauksaimnietha izmantojana zeme (LI1Z), Artrauktais stdijums var samazit kaiteklu, nezlu un
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