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Abstract

The investigation of the simulation model RIMpror fadaptation for integrated plant
protection in Latvia was carried out at the Latvizlant Protection Research Centre during 2003 —
2006. The aim of the research was to determinectiméormity of primary scab infection risk
indices given by RIMpro to real scab ascosporeshdige and to state the RIMpro risk value as a
signal for necessary fungicide application. In $peaying program the curative fungicide Chorus
75 WG (a.i. cyprodinil) was used 2 — 3 days after presumed RIMpro risk signal as well as a
noteworthy amount of scab ascospores on spore trapisroscope slides. The further appearance
and extension of scab on apple leaves and fruissawaluated.

The coincidence of noteworthy RIMpro infectionkrigignals and real ascospores discharge
coincided. There were difficulties assessing tBk vialues. 300 RIM presumed in Central Europe,
was unconformable. The risk value was decreasetD@RIM yearly, but apple scab was not
sufficiently controlled. After the 2006 findingi@wvings above 50 RIM were presumed as the risk
signals. The infection agent was more aggressiy@ptad to more rigorous conditions during the
comparably short primary infection period — 1.5 tnenfrom late April to mid June. The amount
of released ascospores varied widely per yearseThere 4 — 5 critical infection periods with a
risk value above 50 RIM during the whole primaryettion period during each year. Some of
those could be covered by only one treatment. Suiesely, fungicides applications during the
primary scab infection period in addition to thestf protective treatment before ascospores
discharge were necessary 3 - 4 times, i.e. 4tintes in total until the middle of June.
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levads

Integetas augu aizsardlzas galvenais amkis ir minimala augu aizsardkas fdzeKu
lietoSana, iegrojot predzus kri€rijus smidzirgjumu termiu iz\elei, ko var noteikt ar datorézu
aparatiru. Eiro viena no popadrakajam abdu kraupja bidinagjumu sisemam ir simukcijas
modelis RIMpro (Relato infekcijas ndrjjumu programma), no 1993. gadarfpaudta un ieviesta
daudzs Eiropas vals$ (Trapman, 1994). Programma ar@alib meteostacijas samtos datus,
simuk infekcijas norisi noteiktos apdtios un datora monitarrada infekcijas bstambu attie@ga
termina. RIMpro paredzta galvenokrt kraupja askusporu ierogtds prinaras infekcijas
ierobeZoSanai, kdauj samaziat fungiadu lietoSanu sekumndis infekcijas laik.

Latvija izmeginajumi RIMpro ievieSanai Latvijas augu aizsaiolrs @tnieabas cen&
(LAAPC) sakti 2003. gad. lzmeginajumu nerkis bija mrbaudt RIMpro darbbas atbilsbu
Latvijas apstkliem un noertét iesggjas &s ievieSanai raZzosanintegitaja augu aizsardbas
Sisema.

Materi ali un metodes

Izmeginajums veikts z/s ,Kalnanoras”, Ik#e 2003., 2004. un 2006. gadAbgu kirnes
‘Belorusskoje mignovoje” (2003., 2004.), "Spartan’, Saltanat” (200#6leji ieneémigas pret kraupja
ierosirataju Venturia inaequalis(Cooke) Wint. Girza uzskdita meteostacija Metos Compact.
RIMpro instatta LAAPC dato#. Izmeginajuma 3 varianti: 1) kontrole — bez fungiu apstides,
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2) smidzirmjumi ararstjoSo sistmas iedarthbas fungitdu 2 — 4 dienu lakpec RIMpro sigrla, 3)
smidzirgjumi pec kraupja askusporu piiSaras sporu keramietceés. lzmantotie fungiili:
profilaktiskais smidzigjums abos apstdes variantos pirms askusporu izpdas akuma ar
aizsargjoso pieskares iedatias fungitdu dianu NT d.g., d.v. mankocebs (2003) ¥ampionu
50 p.s., d.v. Cu(OH)(2004, 2006)arstejoSais sistmas iedarthbas fungizds — horuss 75 d.g., d.v.
ciprodinils. Fungitdi lietoti Latvija registrétas dewis, darbadrums 600 | hd. Laucihs — 10 koki
4 atlartojumos. Par RIMpro sigitu apstidei iewrota katras sezonasaksima piegemta
robezertiba, akot no Eirop pienemtajiem 300 RIM (2003), katru gadu pazemin@mot \&ra
iepriek&ja gada rezuittus: 250 RIM 2004.g., 100 RIM 2006. §emts \ra an grafiski paiditais
iepriekEjas apstides atlieku daudzums, piEmot, ka prepats darbojasiiz 25% no &kotrgja
daudzuma. & slinibas paumju pa#diSaris apstides tika veiktas, memot \era riska
robez\ertibu.

Sporukeramiefces — uz grna gada krituSo lapu Euma izngginajuma dirza izlikti 4
priekSmetstiklpi, pec katra lietus nomaiti un pielipusis askusporas sk#ds mikroskop 100 x
palielimijuma 100 redzes laukos. Par sifjn apstidei pieemtas vismaz 3 sporas gjd
redzeslauk

Kraupja pamnmju pagdiSaris un afistibas fmenis rtéts uz 100 lapm aucha, nosakot
bojatas virsmas procentu. MBS &fiinata, izmantojot dispersijas af&lpie P = 0.05.

Rezultati

Abgu kraupja askusporu izpthas gkums 3 izngginajuma gados konstéts laika no 9.
[idz 19. maijam. Sporu izpidlas periods ir bijis vigli 30 dienas, neatkagi no sikuma datuma. Ja
sporas 3k izplatities apfli (2001), Sis periods varib40 dienas. Eirappienemto RIMpro riska
robezértibu 300 RIM programma iradijusi tikai vienu reizi triju gadu laik (2006). Vairuna
gadjumu pEc nokrigiiem infekcijas lbstamba bija nedaudz virs vai zem 100 RIM (1. tabula, 1.
atels).

Realas uzskaitto sporu izplabas un RIMpro sigalu termini saskagja, jo pec katra lietus
askusporas tika konsttas lieika vai mazka skaif, bet sporu izplabas intensites un RIMpro
radijumu fmeni bija at&irigi (1. at€ls, ertakai Vertibu saidzinaSanai adits sporu skaits 10 redzes
laukos). Askusporu ka@pis daudzums visizplatbas period stipri vargja pa gadiem: 20 — 117
viena redzes lauk (1. tabula), apec katia termipa uzskaittais sporu daudzums nebijaigainams .

Profilaktiskais fungioda smidziajums pirms askusporu izptahs maz ietek@a kraupja
primaro infekciju, jo visus fis gadus tam sekoja ilgstoSs sauss periods. Smjigizirem ar horusu
2003. - 2004. g.3 RIMpro sigraliem tika piengrotas riska robe&rtibas 300 un 250 RIM,akan
slimibai pagdoties, primaras infekcijas perioda beig, 1 — 2 reizes. @ sporu skaiBanas
rezultiem tika veikti 3 smidziajumi Saj periodi. 2006. g. pc piepemés riska ertibas 100 RIM
parsniegSanas 27.05. tika smidaisvienu reizi 29.05., memot \&ra 98 RIM sigralu 22.05. Sporu
skaitSanas variaatsmidzirajums tika veikts pc pirmas askusporas konstdanas (2 sporas 10
redzeslaukos) 22.05. (2. tabula) un reatalSap variang slimiba tika ierobeZota efakek (2.
atels).

Fungiadu smidzijumi abos apsidatajos variantos dtiski ierobezoja kraupja priano
infekciju, satdzinot ar neapsidato variantu. RIMpro sigalu variant slimiba atistijas ieerojami
intengvak nela sporu skaiSanas variaat ne tikai 2003. un 2004. g., kad tika ygentas augstas
robezertibas, bet ar2006. g. pie robe&vtibas 100 RIM, jo sporu sk#@hnas variadtapstades
tika veiktas bieik.

Diskusija

Biologiski pamatotu automagi sisEmu nevar bez korekcijasamest citas klimatisis
zonas apsgklos. Viduseirop vegetacijas periods @kas jau ma# un kraupja priraras infekcijas
periods ilgstidz janijam. Saj laika RIMpro rada 2 — 4 riska periodus virs 300 RIM Paliyacija
un Bdgija (Goszczynski et al., 1996, Trapman, Prolfliet, 2,.9®riloff, 1997) unidz 9 periodiem
Niderlan& (Holb, 2003), rezuiita tiek ieteikti 2 — 8 fungilu smidzimjumi. Latvija kraupja
askusporu izplaba ilgst apraram vienu manesi. Triju gadu laik tikai vienu reizi RIMpro sigals
ir parsniedzis 300 RIM un 3 reizes 150 RIM, bet visodijganos kraupis ir atstjies intensvi.
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Latvijas apsiklos kraupja ieroshtajs ir agredvaks, piengrojies izplatbai zemakos provokat/o
faktoru Imenos.
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Figure 1. RIMpro infection risk signals and reat@spores discharge
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1. tabulaAbdu kraupja priraras infekcijas izplaba un laika apskli petijumu period /Table 1
Spread of primary apple scab infection and weatbaditions during the trial period 2003 — 20086,
IkSkile

Kraupja izplatbas un vides aptiu raditaji / Izméginajumu gadi / Years of trial

Indices of scab spread and weather conditions 2003. 2004. 2006.
Askusporu izplabas periods /Period of ascospores discharge 15.05. 09.05. — 19.05. —
14.06. 08.06. 15.06.
Askusporu izplabas ilgums diefs / Lenght of of ascospores
: 31 31 28
discharge, days
RIMpro infekcijas riska virs/over 300 RIM 0 0 1
sigralu skaits / virs/over 250 RIM 0 0 1
Number of RIMpro risk virs/over 100 RIM 1 4 3
sigrals virs/over 50 RIM 4 6 4
RIMpro sigralu summa RIM ¥ertibas / Sum of risk signals in 346 751 1040
RIM values
Askusporu skaitgeramietces visa askusporu izplavas
periodi (viera redzeslauk) / Total number of ascospores in
) S - : 20 20 117
spore traps per 1 field of vision in all the primarfection
period
Nokr_|5r_)1u summa vis primaras |nfe_kcua§ perloﬁ_i, mm/ 46.6 64.0 55.0
Precipitation sum in the primary infection periogin
Efek@vo temperatru summa (gidu dienas) pridras
infekcijas period, °C / Degree days sum in the primary 428.6 299.8 351.9
infection period?C
Kraupja pirmas pazmes neapsidata variant / The first scab 31.05. 29.05. 29.05.

symptoms in untreated plots

2.tabula Fungitdu smidziajumi RIMpro parbaudes izréginajuma, 2003 — 2006, Ikle/ Table 2.
Fungicides applications in RIMpro testing trial

Varianti / Izmeginajumu gadi / Years of trial
Treatments 2003, risk 300 RIM 2004, risk 250 RIM 2006, riskoIRIM
Profilaktiski/  Horuss 75/  Profilaktiski/ Horuss 75/  Profilaktiski/ Horuss
Preventive Chorus 75 Preventive Chorus 75 Preventive 75/
Chorus 75
RIMpro sigrali/ 31.05.
RIMpro signals  pitang NT 16.06. Cempions 50/ 10.06. Cempions 50/ 29.05.
—bo———— Dithane NT Champion 50 Champion 50
Askusporu 02.05. 19.05., 27.04. 13.05., 05.05.
skaitSana/ 22.05.,
28.05., 31.05.,
Ascospores 16.06 10.06 02.06.
counting e T

Safidzinot RIMpro &dijumu un kraupja askusporu ska#nas rezuita veikto fungiadu
smidzirgjumu efektiviti abeu kraupja izplabas ierobeZzosan un mrbaudot RIMpro adijumu
vertibu termpos, kad tika veiktas apsttes sporu skaganas variasat jasecina, ka izmantojot
RIMpro Latvijas apgiklos, par riska &tibu japienem sigali virs 50 RIM, jo infekcija notiek ar
nelielas askusporu izpibhs laila. Askusporu uzskaites nav objal raditajs riska noteik3anai, jo
sporu skaits stipri va&i Sporu uzskaites galv@mozZme ir sporu izplabas akuma un beigu
termipa noteikSanai. Latwvij konstagti 4 — 6 kraupja prirfiras infekcijas kritiskie periodi ar riska
[imeni virs 50 RIM. Atsevifos ga@iumos divus periodus varagklat viena fungizda apstade.
Toner, bez pirm profilaktiska smidzirgjuma his nepiecieSamaséiv3 — 4 aps@des kraupja
primaras infekcijas lailg, lai pietiekoSi ierobezotu sliflbas izplatbu.
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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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LIELOGU DZ ERVENU OGU PUVES LATVIJA
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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
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