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Figure 2. Extent of primary scab infection on a&pglaves in RIMpro testing variances

Secirajumi

Abdu kraupja bidinajumu siséma RIMpro ir praktiski izmantojama Lat&ijjpar infekcijas
bistambas riska sigilu aizsardmas pagkumu veikSanai pigemot programmasdijumus virs 50
RIM vertibam. Papildus pirmajai aizsajg3ajai fungiedu apstidei, kraupja vidji ienemigam
abdu irném bas nepiecieSamia 3 — 4 fungi@du smidzijumi kraupja prinaras infekcijas
periodh I1dz janija vidum, lai pietiekoSi ierobeZotu slibas afistbu.
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Abstract

Cranberry Oxycoccus macrocarpdnis well known in Europe, and the growing of
cranberries has recently enlarge in Latvia. Cragbdiseases were imported together with the
plants. The diseases of cranberry, inter alia bertywere not investigated in Latvia until recentl

218



AGRONOMIJAS \ESTIS (Latvian Journal of Agronomy), No.10, LLU, 20

A. Ripa touched upon cranberry diseases, usinggioi@erature. Some plant tests were made in
the State Service of Plant Protection, Quarantegadment. Our investigation was carried out in
the cranberry bog “Kalna purvs”, Aluksne region.nguwere identified in the Latvian Plant
Protection Research Centre and Institute of Sall Rlant Sciences of LUA. The morphological
properties of the colony, dimensions and pecuigritof spores were described. The most
important production losses were caused by roty dppeared in the field and developed after
harvesting and in storage. During the harvest (186L) rotten berries were on average 1.7 %.
After a months storage (22.11.06.) at room tempegail8°— 20°C) the damage level was 8.4 %,
but in 28.12.06. - 43.5 %. The visual symptomdarhage were different — black, yellow, pale red
to dark red rots and different speckles. Some é&miere soft and waterllantophomopsispp.,
Physalospora vacciniand Botryosphaeria vacciniivere identified. It is necessary to continue
investigations for the further identification of usal agents of berry rots and clarify the
peculiarities of disease development.

Key words
Cranberry diseases, berry rot, storage rot, ideatibn

levads

Lielogu dzrvenes Qxycoccus macrocarpdrir maZzzds Ericaceaedzimtas kams, kurs
célies no ziemgaustrumu Amerikas purviem. Latvijas klimats ir p&ots lielogu dzrvenu
audzSanai, tau S&di apsikli (mérena temperata, lietus, €jS, mitrs gaiss, u.c.) veicinaialimibu
attistibu. Lielogu dzrvenu slimibas rada ekonomiskus zajunus ogu razajiem, taiu Latvija
dzrvequ slimibas gande nav atitas, slimbu ierosiataji nav pre@zi identificéti. Periodika
dzervenu sliniibas ir piemigjis A. Ripa (Ripa, 1996.), atse¥ud paraugu anaes veiktas VAAD
Karantnas departamenttatu ziratniskas publikcijas Latvig nav bijusas.

Slimibas var bgjt dzinumus, lapas, ziedus, saknes un vigkaigas, kas ir razas kvalies
un kvantitites faktors. DaZzas ogu puvesistis galvenokrt uz lauka, bet vairums tikaiep raZzas
vak3anas, glatiavas.

Lielogu dZrvenu ogu agiis puves (ierPhyllosticta vaccin) paazmes jau aprakaas 1897.
gadi, kad at aizskta So dzrvenu slinibu izgete (Eglitiset al, 1966.).

ASV austrumu Statos biak izplafitakas slimbas vegefacijas laila ir ogu galotnes jeb
rinkveida puve (ier.Godronia cassandrge rugta jeb gleosporioz puve (ier. Colletotrichum
acutatumun C. gloeosporiodgs ogu cief puve (ier.Monilinia oxycocd — iznemot Mkiganas
Stali, agm@ puve (ier. Phyllosticta vaccinj, viskoZ ogu puve(ier. Diaporthe vaccin)i un ogu
plankumaifbas, kuras ierosina gdaProtoventuria myrtilli, gan Physalospora vaccinifizraisa ar
ogu agro puvi) GlataSanas laik galvenolirt ogu mela puve (ier. Strasseria geniculata,
Allantophomopsis cytisporean A. lycopoding, gatada ogu puve (ierColeophoma empejriun
ogu plankumaitba (ier.Physalospora vaccirii (Hansoret al, 1999., McManus 2001., Oudemans
et al, 1998., Caruset al., 1995.)

Ziemdu rajonos uz cam galvenokrt izplatita agé puve (ier.Phyllosticta vaccinji un ragta
jeb gleosporioz puve, kuru ierosin&lomerella cingulataanamorf stadip Colletotrichumspp.
(Oudemanet al, 1998., Caruset al, 1995.).

Kanada izplatitakas ogu puves ir: agrpuve (ier.Phyllosticta elongatfa ogu ciet puve
(ier. Monilinia oxycoccj, ogu plankumaitba (ier. Botryosphaeria vaccinij ogu galotnes jeb
rinkveida puve (ierGodronia cassandrgemelno ogu puve (ierAllantophomopsispp.), figta jeb
gleosporioz puve (ier.Glomerella cingulata (Carusoet al, 1995.,Eastern Canada Cranberry IPM
Manual,2004.)

Baltkrievija identificcta ir ogu plankumaiiba, kura izraisa aragro puvi (ier.
Botryosphaeria vaccinjj ogu dzeltea puve (ier. Botrytis cinereq ogu mela puve (ier.
Allantophomopsispp.) ragta jeb gleosporioz puve (ier.Glomerella cingulata)pgu galotnes jeb
rinkveida puve (ierGodronia cassandrgeogu cie puve (ier.Monilinia oxycocd), agfa puve (ier.
Phyllosticta vaccinii. (Topneaxo et al, 1996.)

Lietuva 2002. gad Radvili&u apkaing pirmo reizi identifiéts Diaporthe vaccinii,kas
ierosina vertiklo dzinumu galu atmirSanu un viskozo ogu puvi. Eirer karantnas sliniba un
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pakauta stingrai fitosardtai kontrolei. Atrasta ardzrvegu ogu galotnes puve, kuru ierosina
Godronia cassandraéKagergiuset al., 2004.)

Petijuma nerkis ir skotréja dzrvepu slimibu diagnostika un slithu ierosiataju
identifikacija. So jaugjumu noskaidro$ana ir nepiecieSama #im posiguma iz@rteSanai un
ierobezoSanas pasimu rekomengtiju izstradei.

Materi ali un metodes

Izmgginajums ieldartots 2005. gawl Altiksre, Gaujienas pagasSIA Lienamas — Alksnes,
“Kalna purvs” pund. Petijumi laboratorifi veikti Latvijas Augu aizsardbas pgtnieabas cen&
(LAAPC) un Latvijas Lauksaimnigbas universiites (LLU) Augsnes un augu Zimu institita
laboratorifis. DZrvegu slinibas tika nogrotas kopja LAAPC izmeginajuma (ZM subsdiju
projekts “Amerikas lielogu dzvegu kaitkli un slinibas Latvig”). Ogu slimbas gtitas ¢etros
laucinos, kur netika lietoti pestidi, platba 30 mM (3 x 10 m), kopplaba 120 M. Laucki izvietoti
randomizti. Petjjumi veikti dZ&rvenpu &kirnes ‘Stevens’ gdijuma.

Sakotrgja slimibu diagnostika veiktage vizualajam paimeém, tad simptomu agtbu uz
bojatajam oggm mitrag kame&g. Pregzai identifikacijai patogni izdaliti tirkultira. Sepu izolacijai
izmantota kartuge dekstrozes agara (PDA) barotne. Barotnes sagatagoun pat@gu <ja
veikta sterilos apsklos. Barotnes 3 - 4 n&fds tustas tumg, 21°— 22°C silta kame#s. Noverteta

micelija augSanas, koloniju morfaliskas paimes, kisoSads un vairoSais orginu uzluve.
(Shurtleffet al, 1999.)

Rezultati

RaZas @kSanas laik puves simptomi konstgt tikai uz 1.7 % ogu. Puva$ ogas bija
dzeltenas, uzbrieduSag, simiba izplasis pegklveidigi. Noweroti an citadi simptomi — ogas bija
sartas, uzbrieduSas. Glafanas laik puvuSo ogu skaits paliefijis. Rc néneSa (22.11.06.)
glabaSanas vidji puvusas 8.4 % ogu. M&kamajos mneSos ogu puves #tiba turpirgjas un fdz
februara beigim visas ogas, kas glgbs istabas tempei@at bija sapuvusas (1.att.).
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Figure 1. Dynamics of berries rot in storage, %

GlamaSanas laik uz ogim konstadti dazdi simptomi (tai skait aid tadi, kas netika
noweroti vakSanas laik). Pec vizualajiem simptomiem davepu ogu puves nav preg
diagnosti€jamas, ide] patogni izoleti tirkultira. Pavisam iegti 80 izokti, no tiem izdaiti 7
atirigi, identificeti 3 patogni.

Novembr un decemhrnoerotas tumsi melnas, dazas tumSiras ogas,at zaudjusSas
dabisko sarkano ksu, nedaudz saZuvuSas, bet ne puvusas.

Tirkultira uz PDA barotnes veidojas rets, @gss petkbalts mi¢lijs. Barotne nokisojas
tumsi zdgan-bana krasa. Patogns aug satizinoSiatri, Petri plates malas tas sashiedz jaueheed
laika. Uzglakajot tum& kames, kur gaisa temperata ir 21° — 22°C, pec 15 dieam paadas
nelielas tumSas pikdas. NobrieduSu pikdu virsotrgs el péc paris nedlam veidojas melna,
glotaina sporu masa. Kafijas 7.6 x 2.7 pm (6.6 — 8.6 x 2.2 — 3.8 um) $elaliptiskas, galos
nedaudz ieliektas. Ogu puves simptomi &mes morfolgiskasipatribas pieida, ka So puvi izraisa

Allantophomopsispp. (Carusat al, 1995.).Predzai sugas noteikSanai nepiecieSami tuigm
pEtgjumi.
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Decembf un jandiri uz ogm noweroti sausi, iegrimusi, gaiSi plankumi, galveadk
kausha rajora. Tirkultira uz PDA barotnesge dazm dieram pa&dijas neliels, s, dzelteri
balts miglijs. Barotne kasojas viegli dzelterga, centd tum&ka, nedaudz linganaNeclas laika
(7 dienas no uzSanas h¥a) €nes kolonijas diametrs sasniedzisgji.5 cm. RBc 15 dieam
agara dm, <snotre izveidops peEkbruni, apdi, nobrieduSi peréciji, kuros atisfjas aski un
parafzes. Vidji aski 199.2 x 42.1 um (251 — 133 x 64.1 — 19.6) |lieti, caurspdigi, varpstveida.
Katra aski astqas asku sporas, i 43.5 x 17.4 um (33.8 — 53.8 x 12.3 — 24.9 une)ak,
bringanas, necaurgfigas, iespjams ar biezu, matu apvalku. Slirtbas simptomi uz agn un
patogna morfol@iskas ipatribas piefida, ka tas iPhysalospora vacciniiShear) Arx & E. Miller
(Caruscet al,, 1995.).

Novembr uz daZzm ogim tika nowroti gan $ki melni, gan gaisi, iegrimusi plankumi.
Savukart decembr un af turpnekos nenedos idz febrd@ra beigm uz ogm nowrota puves
plankumi. VisbieZk tie izvietoti ogas ®0s, o0wli, plankumi var It nedaudz iegrimusi ar
tum&kiem un gaidkiem koncentriskiem nkiem. Nowroti afn tumsSas kisas (sarkaniidiz melni)
plankumi, kuri nav iegrimusi.ifkultira uz PDA barotneséaes kolonijas @kuma augatri, bet [Ec
nectlas augSana apfs un patogns nesashiedzdz Petri plates malas; pag@ 15 dieam
kolonijas diametrs vigi ir 5 cm. Micelijs pelkbalts, veidojot tunikus un gaidkus kiasu rigkus,
miltains. Barotne ielasojas tumsi pekzda krasa. Pikridas paidas jau [gc paris dieram no
uzsSanas lra virs mi¢lija; apdas, mikroskop tumsi biinas 1dz melnas (virs migdija pelekas),
no ku@am izplast gaisi pedciga sporu masa. Kadijas atsevi§i ir bezkiasainas, vienfhas, dafdas
formas (aphgas, bumbierveida, iegarenas), to @asnedaudz graudains. ¥jdtas ir 13.5 x 5.6
pm (10.1 — 16.4 x 3.9 — 7.3 um) lielas. Sporai ¥igak ir pieceklis, kas var at dazda garuma.
Pec meneda kordijas no pikadam ir izlidojuSas un sporas vairs nav atrodamas Bi§a mairas
piknidu izskats trkultdira, tas ir Kluvusas melnas, nilijs no pekka, miltaina kist tumsi peks
Iidz melns. Ogu plankumu pazes, puves simptomi ugrees morfolgiskas ipatnibas pieda, ka
80 puvi izraisaBotryosphaeria vaccini{Shear) Barr (sinGuignardia vacciniiShear), anamaf
stadig Phyllosticta elongataG. J. Weidemann in G. J. Weidemann, D. M. BooneBu&dsall.
Carris (Caruset al., 1995.).

GlakaSanas laik uz ogim atisfijas af citas puves, kuras pagaid Vel nav identifi¢tas.

Diskusija

Ogu puves ir poggas dzrvenu slimibas, Ziemamerika konstagts, ka glaBSanas laik
puves izplaba var lat pat 60 % - 97 %Hastern Canada Cranberry IPM Manual, 2D0diterafira ka
ogu puves ierositaji apraksiti vairak ka desmit da3di patogni. Galvenoklrt izplatta
gleosporioz puve (ier.Colletotrichumspp.) un ogu agrpuve (ier.Phyllosticta vaccinj, kura
padstama jau kopS 1897. gada. Sartilpec petijjuma rezulitiem, Latvig So puvi ierosigja P.
elongata kas gakuma uz veselm ogm pa#dijas nelielu, gaiSu plankumu veidAtskiriba no
pargjam Ziemdamerikas valsin, NadZersif izplafta ogu plankumaiba (ier. Physalospora
vaccinii), kura identifiéta aff Latvija, Aliksnes rajona ,Kalna puiV. GlabaSanas laik konstagta
afn ogu mela puve (ier.Allantophomopsisspp.). Allantophomopsiginti ir vairakas sugas, kas
ierosina So puvi A. cytisporea(Fr.: F.) Petrak,A. lycopodina(Hohn.) Carris unStrasseria
geniculata(Berk. & Broome) Hohn (sinS. oxycocc({Shear) SheaiSugas noteikSanai Latijr
nepiecieSami ataki petjjumi. Latvija petijumi ir tikko uzskti, nepiecieSams tos turpin lai
identificztu af tos patognus, kas paslaikel nav noteikti. Baltkrievij, tapat ka Latvija konstattas
ogu aga puve un mela puve, t&u tur identifictas at citas slimbas.Nemot \era, ka Baltkrievig ir
I1dzigi meteorolgiskie apsikli, loti iesggjams, ka turprakajos @tijumos ar Latvija tiks nowrotas
un aprakgdtas &l daudzas citas lielogu &@xenu slinibas.

DaZdu slinibu sastopaibu ietekn@ meteorolgiskie apsikli. No dzelteam ogm
iepriekjos gados M. Eihe identifégfa dzelteno ogu puvi (ieBotrytis cinereaPers.: Fr.), t&u
Sogad, iesgjams, kargsts un sauss vasarasal, 5o puvi atrast un prez identificet neizdews.

Sobfd no bojitajam ogim ir izdaiti vairaki slimibu ierosimataji, tacu ir nepiecieSami
patogeniites fEtijjumi, lai izvertétu to paraisma pakpi un latkak izprastu lielogu darvengu
slimibu atisibasipatribas Latvijas apaklos. NepiecieSami ilgstoSipjumi, lai diagnostigtu un
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apraksitu Latvija sastopams ogu puves, K af izvertétu to posigumu un ekonomisko
noZmigumu.

Secirajumi

Aluksre, SIA Lienama — Aiksne puri lielogu drvenu raZzas gkSanas laik bija boptas
tikai 1.7 % ogu , betidiz febrara beigim, uzglahjot istabas temperarta, sapuvusas 97 % ogu.
Ogu puves radailiskus razas zudumus gklanas laik, tapec to ierosiataju identifikacija ir
nepiecieSama.

Identificeta ogu agi puve (ier. Botryosphaeria vacciniianamori stadifp Phyllosticta
elongatd, ogu plankumaiiba (ier. Physalospora vaccinii un ogu melad puve (ier.
Allantophomopsispp.).

NepiecieSami turpaki petijumi, lai identificctu jau izdaitos patognus, k ai konstagtu
un aprakgtu citas lielogu darvenu slimibas, tai skait aif ogu puves.
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AMERIKAS LIELOGU DZ ERVEVNU UN SAVVALAS DZERVENU NODROSINAJUMS
AR BARIBAS ELEMENTIEM RAZOJOSOS ST ADIJUMOS UN DABISKAJOS PURVOS
LATVIJ A
NUTRIENT STATUS OF THE AMERICAN CRANBERRIES AND WIL D CRANBERRIES

IN PRODUCING PLANTINGS AND NATURAL BOGS OF LATVIA

Karlsons A. un Osvalde A.
Latvijas Universiites Biolgijas instifits, Miera iela 3, Salaspils, LV-2169, Latvija;
e-pastsaugi@email.lubi.edu.ly Institute of Biology, University of Latvia, Miarstreet 3,
Salaspils LV-2169, Latvia; e-madugi@email.lubi.edu.lv

Abstract

The commercial cultivation of American cranberya¢cinium macrocarporiit.) in
Latvia is mostly developed in high bog territori@dsnerican cranberry, fruit indigenous to North
America, are characterized as high yielding croih wignificantly higher productivity (to 40 t- ha
) in comparison with wild cranberryVéccinium oxycoccod). Investigations on optimal
cultivation and fertilization technologies of cramty crop appropriate for sphagnum peat are
scarce. Therefore studies on mineral nutritionmegof American cranberries and wild cranberries
in Latvia are very important. Investigations weome to find out the actual mineral nutrition status
of American and wild cranberries in Latvia as wedl to evaluate the peculiarities of cranberry
mineral nutrition in producing beds and native bd®3 (peat and plant) samples were collected
from 4 main cranberry producing sites and 3 nabiegs during autumn 2004. Plant tissue analysis
and soil testing were used to evaluate the craplsenpply with all of the biogenous elements (N,
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