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Kopsavilkums. Kalsnava, Kuldiga un Zvirgzdé 2010.-2011.g.g. apsekoti Pinus
contorta var. latifolia un Pinus sylvestris stadijumi, lai novértétu abu priezu sugu inficétibu ar
Heterobasidion spp. un noteiktu saknu un stumbra trupi izraiso$a patogéna sugu. Parbauditi
visi kaltusie, izgaztie un nolauztie koki, ka ari ieprieks$éjas paaudzes parasto priezu celmi, no
kuriem panemti koksnes paraugi.

Visas analizétajas audzés konstatéts Heterobasidion annosum s.l. Inficéto P. contorta
var. latifolia ipatsvars stadijumos bija 8,5-18,1 %, butiski mazak inficétu koku atrasti
Zvirgzdes stadijuma (p < 0,05). P. contorta var. latifolia raksturo bitiski augstaka uznémiba
pret H. annosum s.l., salidzinot ar P. sylvestris (p < 0,05). Atsevigkos gadijumos no kaltuso
priezu koksnes tika izdalits Heterobasidion parviporum, tomér galvenokart saknu trupes
izraisitdjs bija H. annosum s.s. (p < 0,05). Kopsanas cirtes laika, lai novérstu celmu inficésanos
ar bazidijsporam, P.contorta var. latifolia jaunaudzés rekomendéjama celmu apstrade
ar biologiskajiem preparatiem savukart, ierikojot P.contorta var. latifolia stadijumus, ar
H. annosum s.]. inficétu P. sylvestris un Picea abies audzu vieta, ieteicams apsveért celmu izstrades
lietderibu.

Raksturvardi: P. contorta var. latifolia, Heterobasidion annosum sl., P. sylvestris,
bazidijsporas.
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Occurence of Heterobasidion annosum s.l. in stands of Pinus contorta var. latifolia.

Abstract. Studies in Latvia and elsewhere in the world have ascertained that logepole
pine (Pinus contorta Dougl. ex Loud. var. latifolia (Engelm.) ex S. Wats.) is more productive
and faster growing than Scots pine (Pinus sylvestris L.). Previous studies with regard to
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H. annosum s.1. resistance, have not given an unequivocal answer concerning the level of
resistance against root rot in logepole pine. Root and butt rot caused by Heterobasidion
annosum (Fr.) Bref. s.l. is one of the most destructive diseases of conifers in the northern
temperate regions. Heterobasidion annosum sl. invades stands by basidiospores through
fresh wounds or newly cut stumps and spreads through root systems to uninfected trees,
thereby enlarging the infected area. The pathogens responsible for root and stem rot were
formerly treated as a single fungal species, but now are recognised as separate species. Two
species are distributed in Northern Europe: Heterobasidion annosum (Fr.) Bref. sensu stricto
and Heterobasidion parviporum Niemeld & Korhonen. H.annosums.s. typically infects
pine, particularly Pinus sylvestris, while Norway spruce (Picea abies (L.) is the main host of
H. parviporum. The aim of this investigation was to evaluate the susceptibility of logepole pine
and Scots pine to the H. annosum s.l. and to determine which pathogen species causes root rot
in Pinus contorta plantations.

A survey was conducted in 2010 and 2011 in 3 experimental plantations of logepole
pine (established in: 1984 in Kuldiga (Kuldigas plantaion), 1985 in Vidusdaugava
(Zvirgzdes plantation), 1986 in Forest Research Station in Jaunkalsnava forest area (Kalsnavas
plantation)). H. annosum s.l. isolates were obtained from wood discs gathered from decayed
trees and wood samples taken from previous generation Scots pine stumps. Heterobasidion sp.
was observed in Kuldigas, Kalsnavas and Zvirgzdes plantations. Infections of Armillaria
spp. were found in plantations, but were not quantified or species determinded. Frequency
of infected P. contorta vary from 8.5 to 18.1 % between plantations. In Zvirgzdes plantation
P. contorta were significantly less infected (p < 0.05). However, P. contorta were more frequently
infected by H. annosums.l. (p<0.05), in comparison with P.sylvestris. Mainly root rot was
caused by H. annosum s.s., H. parviporum infection was negligible (p < 0.05). For silvicul-
tural practices to reduce the spore infection it is reommended to treat freshly cut P. contorta
stumps right after felling with biological control agent, but to diminish Heterobasidion spp.
vegetative distribution from rotted P. sylvestris and P. abies stumps to growing trees stump
removal is recommended.

Key words: P.contorta var. latifolia, Heterobasidion annosum sl., P.sylvestris,
basidiospores.
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Pacnipocrpanenne Heterobasidion annosum s.. B HCKycTBEeHHO CO3AQHHBIX A€CHBIX
HacaxxpeHusx Pinus contorta var. latifolia.

Pesrome. B 2010-2011 ropax 6p1au 06cAepOBaHbI 3 HCKYCTBEHHO CO3AAHHBIX A€CHBIX
HacaxxaeHust Pinus contorta Dougl. ex Loud. var. latifolia (Engelm.) ex S. Wats. AAs oLleHKHU
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CTEeleHM MOPAKEHHOCTH KOPHEBOH TIHHABIO U OIPEACACHUS BHAOBON IPHHAAAEKHOCTH
Bo30yauTeAeil 60Ae3Hn. B mporecce paboTel 651AH 00CACAOBAHDBI BCe YCOXINNE, BbIBAACHHBIE
M CAOMAaHHBIE A€PEeBbsl, & TAKKe COCHOBbIE ITHU IIPEABIAYIEil IeHepAIiMi U B3SITHI 00pasiibl
ApeBeCHHBI.

Kopuesas ry6ka Heterobasidion annosum (Fr.) Bref. sl. 6piaa BbiaBAeHa Ha Bcex
npo6HbIx maomaasix. KoandecTBo HHPUIIMPOBAHHBIX ACPEBbEB BAPPUPOBAAO MEKAY HACAXKAE-
uusamu  Pinus contorta var. latifolia (8,5-18,1 %), CymecTBeHHO MeHbIe 3apakeHHBIX
AepeBbeB oOHapykeHO Ha mnpobHoit maomapn 3suprase (p < 0,05). B Hacaxpenmsax
P. contorta var. latifolia oTMedeHa cyiecTBeHHO 60Aee BBICOKAs HHQHIMPOBAHHOCTH C
H. annosum s.l. no cpasrennto ¢ P. sylvestris (p < 0,05). B HeKOTOPHIX cAy4asix U3 ApeBeCHHbI
ycoxmeit P. contorta var. latifolia 6via Beipeaen Heterobasidion parviporum, HO OCHOBHBIM
Bo3byauTeAeM KopHeBoil rHuAM 6bia H. annosum s.s. (p <0,05). Ha ocHoBe moayueHHbIX
AQHHBIX BO BpeMsl pybxu yxoaa B mocapkax P. contorta var. latifolia pexomenayercs obpaborka
CBEXECITMACHHBIX ITHeil OHOAOTMYECKUMH IPENapaTaMy AAS 3aIUTHI UX OT MHQHUIIMPOBAHUS
CIIOpaMH KOPHEBOH I'yOKH, a TaKKe PeKOMEHAYETCs YAAAEHHE IIHeil MEeTOAOM KOpYeBaHMUS
nepep mocaakoit P contorta var. latifolia Ha IAOmAASIX C BBICOKOM CTENEHBIO 3apasKeHI
H. annosum s..

Katouesvie caosa: P. contorta var. latifolia, Heterobasidion annosum sl., P.sylvestris,
0a3MAUOCIIOPHIL.

Ievads P. contorta var. latifolia ir antropofits

Klimata izmaigu prognozes liecina, (Laivip$ u.c., 2009) - suga, kas Latvija

ka gaisa temperatara lidz 21.gadsimta pirmoreizintroducéta 1899. gada (Cinovskis,
beigam var paaugstinaties vidéji par 2-5°C  1992). Savukart pagajusa gadsimta septin-
(Lindner et al, 2010). Ar klimata izmainam  desmitajos-astondesmitajos gados uzsikta
saistiti dazadi riski, pieméram, dendrofago  mérktieciga Pinus contorta var. latifolia pro-
kukainu pieaugums (Haynes et al., 2014), venien¢u stadijumu izpéte, lai noskaidrotu
ari abiotiskie riski — vétras, ilgsto$i sausuma  produktivakos séklu izcelsmes regionus
periodi, ekstrémas temperataras. Lai mazi- (Baumanis u.c., 1992). Analizéjot koku
natu biotisko un abiotisko faktoru raditos morfologiskos raditajus, konstatéts, ka
mezsaimnieciskos zaudéjumus, nepiecies$ama  P. contorta var. latifolia ir piemérota audzésa-
introducéto kokaugu sugu — ipasi to, kuram  nai Latvijas apstaklos, jo tas produktivitate
potenciali isaks ir rotacijas periods, - ir vidéji par 25 % augstaka neka P. sylvestris
audzésanas iespéju izvértéSana. Viena no (Baumanis u.c., 1992; Sisenis, 2013). Lidzigi
alternativam platibas ar nabadzigam smilts rezultati ieguti arl pétijumos Zviedrija
augsném varétu bat Klinskalnu priede  (Elfving et al., 2001), kur P. contorta var. lati-
Pinus contorta Dougl. ex Loud. var. latifolia  folia introdukcija notikusi Joti veiksmigi, un
(Engelm.) ex S. Wats. 21. gadsimta sakuma P. contorta var. latifolia
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stadijumi jau aiznému$i gandriz 2% no
kopéjas mezu platibas (Elfving et al., 2001;
Wolf-Crowther et al., 2011).

Veicot jaunu sugu ievieSanu, svarigi ir
izvértét, vai introducétajiem augiem draud
inficé$anas ar autohtonajiem patogéniem
(Karlman, 1981; Parker, Gilbert, 2004 ). Viens
no ekonomiski nozimigakajiem skuju koku
patogéniem ir saknu piepe Heterobasidion
annosum sensu lato (Gonthier, Thor, 2013).
Latvija sastopamas divas minéta patogéna
kompleksa sugas — Heterobasidion annosum
(Fr.) Bref. s.s. un Heterobasidion parviporum
Niemeld & Korhonen. Parastas egles (Picea
abies (L.) Karst.) audzés vidéji 21,8 % koku
ir trupéjusi, un primarais trupes izraisitajs ir
saknu piepe (Arhipova et al., 2011). Hetero-
basidion annosum s.s. galvenokart inficé prie-
des, bet Heterobasidion parviporum — egles.
Ka liecina Latvija pagajusa gadsimta veiktie
pétijumi, ari parasta priede (Pinus sylvestris
L.) biezi inficéjas ar Heterobasidion spp.
(Lauska, 1970; McLaughlin, Sica, 1993).
H. annosum s.l. primaro jeb generativo in-
fekciju izraisa bazidijsporas, jo sénes augl-
kermeni izdala sporas, kas sekmé infekcijas
centru veidosanos saknu trupes ieprieks
neskartajas audzés. Generativo infekciju
veicina mezizstrade vegetacijas perioda:
Latvija Heterobasidion sp. aktivi sporulé
no marta lidz decembrim, sporulacijas
maksimums tiek sasniegts augusta (L. Briina,
nepubl. dati). Vegetativo izplatibu (sekundara
saknu kontakti

micélijam no inficétajam sakném ieaugot

infekcija) nodrogina
veselo koku saknés — $ada veida H. annosum
s.l. izplatas jau inficéta audze (Hodges, 1969;
Korhonen, Stenlid, 1998).
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Literattra minéts, ka P contorta var.
latifolia nomac lénak augosas koku sugas, pie-
méram, Pinus sylvestris un Picea abies (Des-
pain, 2001), tipéc nepiemérotos apstaklos
(gaisa vai augsnes piesirpojums) augosu
koku rezistence ir pavdjinata (Korhonen,
Stenlid, 1998). Noskaidrots, ka
iespé&jama ir Heterobasidion spp. vegetativa iz-

reali

platiSanas no ieprieks$éjas paaudzes P. abies
un Picea sitchensis (Bong.) Carr. celmiem
uz staditajam P. contorta (Piri, 1996; Greig
et al, 2001; Svensson, 2011; Ronnberg,
Svensson, 2013). Dazi pétnieki noradijusi, ka
nav ieteicama P. contorta tiraudzu veido$ana
vietas, kur iepriek§ augusas ar Heterobasi-
dion spp. inficétas P abies (Weissenberg,
1975; Piri, 1996). Maksligas inficésanas
eksperimenta noskaidrots, ka, ménesa laika
péc inokulacijas, H.parviporum neizraisa
3-gadigu P. contorta nokal$anu, lai gan 32 %
ar H. annosum s.s. inficéto stadu ir gajusi boja
(Swedjemark, Stenlid, 1995). H.annosum
s.s. galvenais saimniekaugs ir P sylvestris
(Stenlid, Swedjemark, 1988; Lindberg, 1992;
Swedjemark, Stenlid, 1995; Gonthier, Thor,
2013), tadel nopietni izvértéjama P. contorta
var. latifolia stadiSana platibas, kur ieprieks
augusas ar Heterobasidion spp. inficétas
P sylvestris.

Tikai atsevi$kos pétijumos salidzinata
viena stadijuma augosu P contorta un
P. sylvestris uznémiba pret Heterobasidion spp.
(Vollbrecht et al., 1995; Piri, 1996). Misu
pétijuma mérkis — novértét Heterobasidion
spp. infekcijas ietekmé kaltu$o koku ipatsvaru
P. contorta var. latifolia audzés, salidzindjuma
ar P sylvestris, un noteikt saknu un stumbra

trupi izraisosa patogéna sugu.
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Materials un metodika
Empiriskais materials

Empiriskais materials ievakts
2010.-2011.g.g. P contorta var. latifolia
eksperimentalajos  stadijumos  atskirigos

Latvijas regionos — Kuldiga, Zvirgzdé un
Kalsnava (turpmak Kuldigas, Zvirgzdes un
Kalsnavas stadijums). Plantacijas ierikotas
attiecigi 1984., 1985. un 1986. gada.
Kalsnavas  P.contorta  stadijums
(eksperimenta Nr. 750 “Ilglaicigo pétniecisko
objektu registrd”) ierikots meza augsné
Meza pétiSanas stacijas Kalsnavas mezu
novada, 179. kv., 8. nog. (objekta koordinates
56°40Zpl. un 25°49 Ag.). Audzé veikta
tikai agrotehniska kopsana. Parbauditas S00
P. contorta un 548 P. sylvestris. Apsekotas gan
P. sylvestris starp P. contorta var. latifolia, gan
P sylvestris blakus esosaja stadijuma (abam
audzém vienids meza tips un vecums).
Koksnes paraugi ievakti no visam kaltu$ajam
P. contorta, ka ari no P sylvestris, kas auga
stadijuma starp P contorta, bet paréjam
apsekotajam parastajam priedém noteikta
H. annosum s.l. auglkermenu sastopamiba.
Parbauditi ari 138 ieprieks$éjas paaudzes
P. sylvestris celmi.
Kuldigas

“Ilglaicigo

(eksperimenta
Nr. 80 objektu
registra”) ierikots lauksaimniecibas augsné

stadijums
pétniecisko

Dienvidkurzemes mezsaimnieciba, Rendas
iecirkni, $8.kv. 8. nog. (objekta koordinates
57°03Z pl. un 21°57 A g.). Kopsanas cirte
audzé veikta 1995.gada. Apsekotas 415
P. contorta var. latifolia un 32 P sylvestris.
Koksnes paraugi ievakti no visam kaltu$ajam
P. contorta var. latifolia un P. sylvestris.
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Zvirgzdes stadijums (eksperimenta
Nr. 82 objektu
registra”) iertkots meza augsné Vidusdaugavas

“Ilglaicigo  pétniecisko
mezsaimnieciba, = Vecumnieku iecirkni,
196.kv., 12.nog. (objekta koordinites -
56°41Zpl. un 24°27 A g.). Kopsanas cirte
veikta 2010. gada. Analizétas 2270 P. contorta
var. latifolia un 119 P.sylvestris. Parbauditi
244 iepriek$éjas paaudzes P. sylvestris celmi.
Koksnes paraugi ievakti no visam kaltusajam
P. contorta var. latifolia un P. sylvestris, ka arl
visiem iepriek$éjas paaudzes celmiem.
Zvirgzdes un Kuldigas stadijumos
Pinus sylvestris (Latvijas izcelsmes) un dazadu
provenienc¢u P. contorta parcelas ierikotas
randomizétosblokos.Detalizétakainformacija
par objektiem atrodama atrodama”Ilglaicigo
pétijumu registra” (Baumanis u.c., 2006).

Lauka darbu metodika
Analizétajos  stadijumos apsekoti,
uzskaititi un karté atziméti visi kaltusie,
izgaztie un nolauztie koki. Visi kaltusie un
koki, kam konstatéti saknu piepes auglker-
meni, tika nozagéti. No nozagéta koka celma
augstuma papemta apméram 2-3 cm bieza
ripa. Apsekoti ari visi iepriek$éjas paaudzes
celmi. No katra celma ar cirviizcirstas koksnes
skaidas un ievietotas polietiléna maisinos.
Paraugi uzglabati +4°C.

Ievaktas P contorta var. latifolia un
P. sylvestris ripas laboratorija nomizotas un
ar birsti nomazgatas zem tekosa krana adens.
Péc tam tas ievietotas atseviskos polietiléna
maisos, atstajot maisu galus atvértus, lai tajos
saglabatos gaisa cirkulacija. Maisi ar ripam
stavus ievietoti kastés un inkubéti 5-7 die-
nas istabas temperatara.
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Laboratorijas darbu metodika

Uz katras ripas piestiprinaja plastma-
sas rezgi ar ratinu izméru 0,7 X 0,7 cm,
un, izmantojot Leica stereomikroskopu
M12S, ripas parbaudija, lai noteiktu saknu
piepes konidijneséju sastopamibu. Ja rezga
ratind atrada atseviskus H. annosum s.l.
konidijneséjus vai to grupas, tie atziméti
uz ripas virsmas ar udensizturigas krasas
flomasteru. H. annosum konidijneséjus ar
smalku pinceti parnesa uz Petri platém un
uzséja uz iesala-agara barotnes: iesala eks-
trakts (Becton, Dickinson and Company
,Bacto™ Malt extract, Grade A”, France)
15 g; agars (Becton, Dickinson and Compa-
ny, ,BBL™ Agar, Grade A”, France) 12 g;
adens 1000 ml. Barotni autoklavéja 20 min.
121°C temperatara. No katras ripas koni-
dijneséjus uzséja 10 atkartojumos (2 platés
pa pieciem uz katras). Péc 3 un 7 dienam
plates mikroskopéja, lai izdalitu H. annosum
tirkultaras.

No

laboratorija ar skalpeli izgrieza 25 mm garus

katra celma koksnes parauga
un 5 mm platus koksnes gabalinus. Péc tam
tos sterilizéja liesma un uzlika uz iesala-agara
barotnes. Péc 3, 7 un 14 dienu inkubacijas
istabas temperatara katra plate apskatita,
Leica DM4000b
(palielindgjums 100 reizes), lai konstatétu

izmantojot mikroskopu
H. annosum sl. konidijneséjus un iegutu
tirkultiras (ar liesma sterilizétu skalpeli
izgriezot 0,5 x 0,5 cm lielu agara segmentu ar
micéliju).

Izolatu sugas piederibas noskaidrosa-
nai izmantota Dr. Kari Korhonena aprakstita
metodika (Korhonen, 1978). Binara logis-
tiska regresija izmantota, lai salidzinatu
audzu inficétibu un patogéna Ipatsvaru
Rversion 3.1.2 (R Core Team, 2014).

63

Rezultati un diskusija
dati ka,
salidzinot ar P sylvestris, P contorta var.

Miasu  pétljuma liecina,
latifolia raksturiga augstaka uzpémiba pret
H. annosum s.1. (1. tabula).

Gan Zvirgzdes, gan Kuldigas stadijuma
konstatéta butiski zemaka P. sylvestris infi-
cétiba, salidzinot ar P.contorta var. latifolia
(p <0,05). Zviedrija iegutie rezultati uzrada
lidzigu tendenci — 20 gadus veca P. contorta
audzé trupéjuso koku ipatsvars ir divreiz
lielaks (p > 0,05) neka tada pasa vecuma
P. sylvestris stadijuma (Vollbrecht et al., 1995).
Kalsnavas stadijuma dati abu sugu inficétibas
salidzina$anai nav izmantoti, jo $aja objekta
koksnes paraugi nemti tikai no P.contorta
eksperimentalaja  stadijuma nokaltusajam
P. sylvestris, bet 529 P sylvestris, kas auga
blakus stadijuma, novértéta Heterobasidion
spp. auglkermenu sastopamiba. Lai gan praksé
auglkermenu novértéjums tiek izmantots,
lai noteiktu koku inficétibu (Garbelotto,
Gonthier, 2013), cita pétijuma noradits, ka
auglkermenu klatbutne pilniba neraksturo
inficéto koku daudzumu Pinus mugo audzé
(Bendel, Rigling, 2008).

Kuldigas
konstatéjam, ka ne tikai ar Heterobasidion

un Zvirgzdes stadijuma
inficeto, bet ari kaltuSo P contorta var.
latifolia ipatsvars ir lielaks neka P. sylvestris
(1. tabula). L. Sisenis (Sisenis, 2013) gan
atzimé, ka P.contorta var. latifolia Latvijas
apstaklos raksturo augstaka saglabasanas neka
P. sylvestris. Parastas priedes saglabasanas
Kuldigas
stadijuma - ta ir ievérojami zemaka neka
P. contorta (Sisenis, 2013). Zinot, ka sakot-
néji abu priezu sugu koku skaits uz hektara

analizéta ari un

Zvirgzdes
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Pinus contorta var. latifolia un Pinus sylvestris audzés

H. annosum s.s. un H. parviporum sastopamiba

1. tabula / Table 1

Infection frequency of H. annosum s.s. and H. parviporum in

Pinus contorta var. latifolia and Pinus sylvestris stands

Veértéto nokaltuso koku Inficato kok
7 9 nficéto koku s
ipatsvars, % . daudzums, % | Parbaudito / Heterobasidion spp.
Proportion of decayed trees, % ks infica ) ipatsvars, %
; Proportion of | Ini1céto celmu p Y
Stadijums no no audzé infected trees daudzums roportion of
] esEcka it ¢ basidion spp., %
Plantation | iestaditajiem | konstatétajiem™ % Amount of Heterobasi PP
from planted | from inspected* inspected/
infected stumps )
PC. | PS. | PC. | PS. | pC | Ps. H.annosum | H. parvi-
s.S. porum
Kalsnava - - 24,2 15,7 | 16,8a | 3,2 138/2 98¢ 1d
Kuldiga 25,4 0,8 S§,9 10,6 181a| 6,3 - 70 c 13d
Zvirgzde 6,7 0,4 11,3 0,8 85b 0 244/1 97 ¢ 2d

Apziméjumi / Legend: P.C. — Pinus contorta var. latifolia; P.S. — Pinus sylvestris.
* vértéti ne tikai dzivie, bet ari nokaltusie un izgaztie koki / all trees (live, decayed, throw out) were inspected;

** analizétas P. sylvestris, kas atrodas P. contorta var. latifolia stadijuma / in analysis are included only those
P. sylvestris, which grow in P. contorta var. latifolia plantation;
a, b — atgkirigi burti norada, ka atgkiribas ir batiskas (p < 0,05) / for each variable with different letter

subscripts indicate significant differences (p < 0.05).

bijis aptuveni 5000 stadu, var pienemt,
ka liela dala P sylvestris iznikusi stadu
vecumd un bojaejas iemesls bijis saknu
piepes izraisita infekcija. Tomér maksligas
inficésanas  eksperimenta  noskaidrots,
ka P contorta stadi ir uzpémigaki pret
H. annosum s.s. neka P sylvestris — mi-
nétaja izméginajuma konstatéts divas reizes
vairak nokaltusu P contorta (Swedjemark,
Stenlid, 1995). Iespéjams, ka P contorta /
P. sylvestris saglabasanos Latvijas apstaklos
ietekméjusi vel kadi citi, analizé neieklauti
biotiskie  faktori.
noradits, ka stadmateridla uzpémibu pret

Atsevi$kos  pétijumos
H. annosum s.l. var ietekmét ne tikai suga,
bet ari provenience (Craasusbim u Ap., 1989;
Piri, 1996; Gaitnieks, nepubl. dati). Veicot
rapigu proveniencu atlasi, pastav varbatiba
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atrast pret saknu trupi izraiso$am séném
mazak uznémigas P.contorta var. latifolia
proveniences.

Zvirgzdes stadijuma uzskaitits mazak
ar saknu piepi inficétu P. contorta var. latifolia,
salidzinot ar Kalsnavas stadijumu (p < 0,05).
To varétu skaidrot ar Heterobasidion ipatsva-
ru iepriekséja skuju koku paaudzé (Pukkala
et al.,, 2005). Lai gan Heterobasidion anno-
sum s.l. laika gaitd izkonkuré citas koksni
kolonizéjosas sénes (Hodges, 1969; Dimitri
et al, 1971), tomér atseviskos pétijumos
konstatéts, ka Heterobasidion eglu celmos
saglabajas pat vairak neka 40 gadus (Piri,
1996). Miisu pétijuma Kalsnavas un Zvirgz-
des stadijumos no iepriek$éjas paaudzes prie-
zu celmiem izdevas izdalit tikai 3 izolatus.
Iespéjams, tas saistits ar Trichoderma spp.,
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kas tika atrasta gandriz visos analizétajos

Spp.

spécigs H. annosum s.1. konkurents (Hodges,

celmos. Trichoderma raksturota ka
1969). Tapéc, veicot datu analizi, jinem véra,
ka masu iegutie rezultati precizi neraksturo ar
Heterobasidion inficétds koksnes daudzumu
augsné, kas potenciali varétu inficét nakamas
paaudzes kokus.

Ta ka P. contorta var. latifolia un P, syl-
vestris ir uznémigas pret H. annosums.l,, celmu
izstrade varétu bt risindjums, lai samazinatu
saknu piepes izplatibu smil$ainas augsnés
(Vasaitis et al., 2008; Cleary et al., 2013).
Zviedrija veiktie pétijumi liecina, ka saknu
piepes micélijs no iepriekséjas paaudzes
celmiem var inficét augoSas P contorta.
Diem?zél pétijumi par P. contorta celmu uzpé-
mibu pret bazidijsporu infekciju ir Joti frag-
mentari (Piri, 1996; Svensson, 2011; Rénn-
berg, Svensson, 2013). Meés konstatéjam,
ka saknu piepe P. contorta var. latifolia Kul-
digas stadijuma primari izplatijusies ar bazi-
dijsporam, inficéjot svaigi zagétos celmus,
jo $aja audzé nav iepriek$éjas paaudzes
celmu. Tomér 16 gadus péc kopsanas inficéto
koku skaits butiski neatskiras no Kalsnavas
stadijuma, kur koki inficéjusies ar saknu piepi
saknu kontaktu cela no iepriek$éjas paaudzes
P sylvestris celmiem (p >0,05) (1.tabula).
Tas liecina, ka P. contorta var. latifolia jaun-

kas

zemés, Heterobasidion micélijs izplatas atrak

audzes, ierikotas  lauksaimniecibas
neka meza zemés. Ari citu autoru pétijumi
liecina, ka lauksaimniecibas zemés skuju
koki ir ipas$i paklauti riskam inficéties ar
piepi.
raksturigs paaugstinats pH, turklat $ajas

saknu Lauksaimniecibas zemém
augsnés retak sastopama pret H.annosum

s.l. antagonistiska mikroflora (Korhonen,
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Stenlid, 1998). Protams, aug$anas atrums
koksné var bat atkarigs arl no patogéna
potencialas virulences (Swedjemark, Stenlid,
1997; Lakomy et al, 2011; Skipars u.c.,
2011). Lai novérstu Heterobasidion primaro
izplatibu ar bazidijsporam, veicot kop$anas
cirtes, nepiecies$ama celmu apstrade ar
biologiskajiem vai kimiskajiem preparatiem
(Kenigsvalde u.c., 2011).

ka

saknu trupe nebija vienigais P. contorta var.

Jaatzime, H. annosum izraisita
latifolia bojaejas iemesls. Kalsnavas stadijuma
atrasta ari celmene Armillaria spp.: uz 3
kaltusiem kokiem konstatéti Armillaria spp.
auglkermeni. Lielbritanija veikta pétijjuma
secinats, ka P. contorta var. latifolia kal$anas
primarais iemesls var bat arl Armillaria spp.
(Greig et al., 2001). Armillaria spp. ir spécigs
antagonists H. annosum s.l. nedziva koksné
(Morrison, Johanson, 1978; Shaw III, 1989)
un var ietekmét Heterobasidion izplatibu
eglu audzés (Ronnberg, Jorgenssen, 2000).
Klimatam klastot siltakam, ari tas Armillaria
spp. sugas, kas tiek raksturotas ka vaji
patogeéni, varétu izraisit saknu trupi, jo koku
rezistenci ietekmés siltuma un kaitéklu
izraisitais stress (Dukes et al., 2009).

Masu jegatie dati liecina, ka P. contorta
var. latifolia ir uznémiga pret H. annosum s.s.
un H. parviporum, tomér inficé$anos butiski
biezak izraisa H.annosum s.s. (p<0,0S)
(1. tab.). H. annosum s.s. ir labak adaptéjies at-
tistibai priezu gints kokos, bet H. parviporum
galvenais saimniekaugs ir P. abies (Gonthier,
Thor, 2013). Somija konstatéts, ka P. contorta
raksturiga augsta uznémiba ari pret H. par-
viporum un ka P. contorta ir uznémigaka pret
H. parviporum neka P. sylvestris (Piri, 1996).
Tadé] rupigi izvértéjama P. contorta var. latifo-
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lia stadijumu ieriko$ana vietas, kur pastav
$adi riska faktori: saglabajusies iepriekséjas
paaudzes trupé&jusi P sylvestris un P. abies
celmi vai ar H. annosum s.l. stipri inficétas
audzes, kas veicina bazidijsporu izplatibu.
Celmu izstrades izmaksas ir vidéji 900
EURha! (Cleary et al, 2013 un citéta
literatira). Ta ka izstraditos celmus var

izmantot, lai iegatu biokurinamo, tad
ilgtermina P. contorta var. latifolia audzé$ana
Latvija varétu but rentabla pat ar saknu piepi
inficétas platibas.

Turpmakajos pétljumos batu parbau-
dama ari dazadu P contorta var. latifolia
provenien¢u uznémiba pret H. annosum s.1.

Secinajumi

1. P.contorta var. latifolia ir uznémiga pret abam Heterobasidion sp. sugam, tomér galvenais

infekcijas izraisitajs ir H. annosum s.s.

2. P.contortavar. latifolia raksturiga batiski augstaka uznémiba pret H. annosum s.1., salidzinot

ar P. sylvestris.

3. Kopsanas cirtes laika P. contorta var. latifolia audzés rekomendéjama celmu apstrade ar

biologiskajiem preparatiem.

4. lerikojot P. contorta var. latifolia stadijumus ar H. annosum s.l. inficétu P. sylvestris audzu

vieta, jaapsver celmu izstrades lietderiba.

Pateiciba: pétijumi veikti SIA “Meza nozares kompetences centrs” Eiropas Regionala

Attistibas fonda projekta “Metodes un tehnologijas meza kapitalvértibas palielinasanai”
(Nr. L-KC-11-0004) ietvaros. Paldies Laumai Briinai, Dartai Klavipai, Kristinei Kenigsvaldei,
Dinai Niti$ai, Ievai Druvai-Lusitei, Agritai Kenigsvaldei, Alvim Avgustinam, Andim

Adamovi¢am un Janim Jansonam par palidzibu laboratorijas un lauka darbos.
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