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SUMMARY

To assess the incidence of root and butt rot in midded pine stands, 26 stands were
surveyed- wood samples were collected from 166 dead trdésterobasidorinfection was
detected in seven stands. Three young pine trees were surveyed to analyze the dynamics of the
development of the root rot.

105 samples chrmillaria spp. rizomorphs have been collected in seven plots in Norway
spruce stands with peat soils to assess the potential for formafiomitiria spp. rizomorphs.

It is concluded that damage caused by rizomorphs contributes to the spieadllafia spp.
in peat soils-the dominant species in both soil and wooA.isepistipes.

Five longterm strain sampling plots have been surveyed. Assessing the viability of
Heterobasidiormycelium in trumped spruce root fragments, it has been established that 25%
of root fragments still have the mycelium of the pathogen within five years. Analysis of the
persistence oHeterobasidiorand Phlebiopsis giganteanycelium in pine strains of varying
heights concluded that in the 15 cm high stutdpgerobasidiormycelium is more likely to
infect roots compared to the prevalence of the fungus in teen3tigh stumps.

Further studies have been carried out to clarify the rdtetérobasidoriruiting bodies
colonizing invertebrates in the spread of pathogens spores. No rare or protected invertebrate
species were found in the tWdndowtraps neaHeterobasidiorruit bodies located in the Ogre
Forest station of the Central Daugava region and the Forest Research station in Kalsnava Forest
District.

Examination of 10 Latvian origirP. giganteaisolates has concluded that the
development of mycelium of five isolates (growth rate and occupied area) in Norway spruce
wood is not significantly different from the preparation Rotstop. Two Latvian origin isolates
show higher or equivalent efficacy agstiiHeterobasidiorspore infection compared to Rotsop.

An analysis of the development®f giganteaandHeterobasidionn the Pinus contortavood

of the various provenances concluded that the preparation Ratstiojhe isolate PG182 of
Latvian origin effectively limit the development of the root and butt rot pathogens mycelium
in P. contortawood. More than 60@. contortaplants have been prepared for further studies
to analyse resistance tteterobasidiorinfection.

To investigate the potential ofTrichaptum abietinumin limiting Heterobasidon
prevalence, the development of mycelium for 29 isolates was examined and the antagonism of
10 isolates (which showed higher mycelium growth rates) ag&iestérobasidion T.
abietinumisolate TR19 and TR21 (in a mixture of suspensions with gigantea showed
antagonism tédeterobasidiomot only on agar medium but also in Norway sprucedvo

To analyze the sporulation dynamics Bf giganteaand Heterobasidion the study
includes 20P. giganteaand 18Heterobasidiorfruit bodies. Sporulation intensity has been
analysed in nine plots in Norway spruce stands. the sporulation gradiéngigfanteahas
been evaluated at a distance é6@m from fruit bodies. It is concluded that the amount of
spores released lyeterobasidiorduring the growing season is two to three times higher than
by P. gigantea. Pgiganteaspore infection has been detectgudto 50 metres away from fruit
bodies. Compared tdeterobasidionP. giganteds far more susceptible to drying out.
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devi ni e mHetetobaaidiotaiu gd rkter meni . No ‘@akolsmesapadumg a a ud
i zdevi ldeterobagidyommti ¢ € | ii jdue,n t k #Hsamaswns k a

11



Kopuma apseé&jpoa aaprdi0edz w i alugdazdead, 202290a2d127,
2023.g a ¢ 26audzs ) . KaltusSi &o#zéekonl3itwteoi agekot a
26 ay2luwes ko istarabdsididniafekcija( 1. 1. 2. att el s)

,,v‘_{ (’ * v 5
i f

e ]
\%

/ b
) NZ {
. ; L A
o & _—
% & L7 L

\“ \\ | /w\;-\f

N

1.1.2. att. 2021.,@22.un2023g ad U apRekesttisisd Uj a vecuma au

Pel Uksamgkdist uigi nkokkonst atidud xWb met atsUtaip| k &l

simptomUti ski koki, p aAerktains k o krkdosesstt]arpi bt & L
si mpt omUt i s k Hetekobakidionspg. zdal o0t s

1.2. SakAu piepes attoptdobgs fhoamil

Lai anali zétu salkmu kpi e@p e ® Zait ¢gjdakén ieagebse ékada,t i 2
parauglaukumi

1) LVWMVi dusdaugavas r eging(pieno reiYi apsaekots20l@.&daj e c i
508 kv. apg.292. kv,7. nog,0,8 hga10P, L) . Audzes i d5082927f i kaci

2) Kul di gas novads, Rumbas pag. , 1. Kv.
(Z.pl. 57.0652421, Ag. 21.9561080,0,5ha, 9P IBm).Audzes i denti fi ka
DzéerRiesma kopSanvaeipkrtiae z2u0 1a2u.d zgéa d a

3) LVM Dienvidlatgal e sis (pieng irezinapsekotAA20&jlawd aj) ec i r
(302kv. apg., 33. ky.25. nog., 2,08 ha, 10R,n ) , audzes i3628x%t i fi ka
25;

4) LVM Zi emel kur z eme s nis igmoaeaizs gpsekité 20dgua didae c i r k
704kv. apg., 140. kv., 37 nog.,.89 ha, 10PMr ) , audzes 1704140t i f i ka:

37.
Au d B@8325;70414037unKul diga “Dzeéerves” veili kta ko
Konst7f @atuini kal tusSie koki ap ieprieksSeéjo
l i gzda@mvi | T d@.2.akla)Nokt i @amd panemt i koksnes pa
i e gHeter®basidiormi c el il jeg U0t &as s aknsualpiiaeapensa etpirri keklSt Gal
i zdal Heterahasidiork ul t Gr am.

12



1.2. tabul a. Il nformUcija par apsekot aj

Audzes Trupes| Kal t ugol Koku skaits,

I dent i fi Kk ligzdas skaits Heterobasidioninfekcija
30233-25 2 4 2
704-140-37 3 2 0
Kul diga *“ 3 4 3
5082927 11 66 47

1.3.Amillaria s pp. sugu sNauopEsnogdm lkigdr as
mi ner Ul augsnUm

Semwzimegu ekosistémas ir | oti batiska, to
zaudeéej umus, inficéejot un noah20&B)dziauvkphut
ir aptuveni 22%Piceaspp.gi nt s ,pkasrradaiaesj@r oj amus mezsai mn
ekonomi skos zajudaeée¢iumus, s g s lear/tt @atnieketalu2008;n | 100
Arhipova etal.,2 01 1) . Saknu P.pbiepsel iinmT biaz p lkautriut agal ver
Heterobasidiorspp. ( vi d & i 8 0 % Agmllaria jsppihw ) d &jni g add j umu)
(Korhonen& Piri, 2003).

Armillaria spp.v ar ikzorkaaiusgiut st umbuan tvtadezad&uwdeéjruwvndpd
meér eunna sbojr @ all @ | drfBaumgartneetal., 2011; Shaw& Kile, 1991) Lat vi j a
Armillariaspp.sast opami bakahaht g éovsa S(kLousk spté tne@20g n2 01 7 ;
Smeltere, 2022) , t aApn@llarias p p .s vaa SPipbigsanuoskkéas d r c
kdadrenos un not ei kt sRLapbies asialgtua vaut,a viokil i n o \p
apdr aud éijzusnursad duant u Heterbbasdemsph.anAimjllaisspp.i zr ai sT1t as
trupes ierobezoSanai

131Materi Uli un metodes
|l gtermi Aa pUtojuma objektu rakst

Paraugl aukunkut aj zvbéallest vei es -H8 a@gadziu Ce ¢
parauglaukumi iP.abiest T r audz és un20 %1 kBetalasmppiénsstragjums. 1 0
Audzu pl a3t9habameza Ot bps pl at | apjSua ukrd darpg nui sk a(dcr
(tris. adedzeay audzeés koadras sl aneéas btiaesz uims riork
no 24 dm,dzauwgisnes p6H Oa u dvziessa si ra uldd,zE s , i znemo
i epr i ek $ Heterobagdiotspptsaa st opami ba un anali zétaj os
Heterobasidiorspp. i nfo c & b k u un cel mub9¥p atiswvfao smaicn j
parauglaukumiem apkopote31l.t abul a .

13



131t abul a. PUt 0] uraksdturojens.Naut o audgu

Audzes| , . | Kldri \ | Hetero
Paraug Koordi - Audzes | Me ¢ | vecums sl UA 9 basidion
- . pl at : snes | .
laukums nUt aysast| tps 2023. ha biezums, H Qpats
gad cm P %
56.702557; .
PL o5 865390 E10 Ks 58 0,73 >70 3,0 =
56.689095;
T 25 901679 8E2B | Kp 56 0,5 >70 4,2 11
56.672479;
K1 o5 891165 9E1B | Ks 52 3,9 27..>70| 4,6 69
56.673705;
K2 o5 893788 10E Kp 57 1,6 >70 5,3 45
56.691478;
P & 825312 10E Ks 41 1,2 39 4,9 19
56.847878;
@) 24 805890 9E1B Kp 51 2,0 24 57 44
57.339820;
S 26.03.0071 10E Kp 54 0,6 47 6,0 24
*audze konst at ét iHetdrobasidionsgpa unflrmillatkaas Iptpu S ii,nfarc ét i
(1.3.1. attels).
131latt. Kal't PL parauglaukum
2023gada mai ja pedpmpgraaugddalkdumeesosPL par au
sakuma) ieraktas akas g¢t32matts)ied eshaut rlal nmmeénnae Snaé |
nedéel a vei ktinagée&muinjtsmid e uP€45@ nmultpavatneter meter kit
(theborg Sweden) notei kts O0dens pH. Katr a
fiz+kliand)asrkéu veilkevwaakatii. augsnes paraugi, | ai
mi krobi ol ogi sko s asta&kvaw,i , k (gd raansu | kb and\aeiktai $ &k ma ss
fi zikkal is k assu na ma lvméaoliogndasua st av u .

14



1.3.2.att. Ak a r'utsTdns | 9meAa mUr 9j u
ar bultu).

Ri zomorfu veidoganUs potenci Ul a n

2022gada j ol i katra parauglaukumd no tran

j a

Heterobasidiors p p . genoti pus Hétegyabasidiords pk.i mit S&liirjig)s u
dal u arpus g e n 0 zgatavote augsnes cilindsuptd @ cng Ih= 30 ciin)

(1.33at tieeawa kt i 15 augsnhnes paraugi ik péc vien
ti ka i eguoOti dati par rizomorfu daudzumu ka
Augsnes paraugu ievaksSanas proaes®déerzaekodt
skaidu SIbS ratu (rel ah0%wai skani d a1 md ed@dDt as AS
(134 at el $Sis eksperiments ierikots, I|wena noska
gada.lahzlmén ntota metode i1ieprieks$8 aprobéta ri
(Smeltereg 02 2 ) modi ficéejot met odi ku, kas par ed

nouéréanaletzﬁl.,lzaoa)l i nen

1.3.3.att. Augsnesparaugu ekagana ar speci.UIi

15
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l-'“‘

1.34.att. Augsn es tpe d rd®tt ea ie b Urgzaad as kjalil

2023gada jolija skaidu pa(l8bagi ). & Esaakat il aa rk aa
bedrTSui shaiddds shki ssakbali Tdweé j sulSgagsa bt idepzécme | S a |

augsnes bhija29c m. Par augi, kurmekh&‘gBh dmk abidjaaivvain
dal| ketp,ar auvugi , kur i bija wvairakl32sbulgiKateaj usi es
par auga dal apatauglaukuma eogaukeinp@tr & uaggra un ta dal as n
pl astmasas mai si Blavaehakagadpasar aywsi . Par aug.l

| ai bdtu iespéjams malgdguwdizs tnraat a i-ava inasakdasr tdhzaidld
10-12 c¢cm dzi | umam, l1unl ipdazr a2@@osm ®Bmar | umaja r
dzilakapea no ~20 |.Jdat 8Sé@vichkaszidadimajmumos bi j
paraugu precizi 10 cm intervalos, tapéc par a

135att.Ri zomorfu ievUkgan ar augsne:
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132t abul a. |l evUkto skaidu paraugu rakstur

Skai du sabl
Parauglaukum
10-20 cm* | 10— 30 cm**
PL 15(100%) |0
T 5 (33,3 %) 10 (66,7 %)
K1 12 (80 %) 3 (20 %)
K2 11(73,3 %) | 4 (26,7 %)
P 12 (80,0 %) | 3 (20 %)
O 11 (73,3 %) | 4 (26,7 %)
S 11 (73,3 %) | 4 (26,7 %)
*Anal i zéti divi paraugi
** Analizéeti tri1s paraugi
LVMI Sil avat oMeaztaol ogi j as un mi kol osJi j as
rizomorfasat d arlos kasdam un Bh3BgaUu tEedlsnemG@an skai du ¢
gan i zSkirotas rizomorfasmaarsiparsaugalzn asad wak
uzglabatas | edusskapi1, | ai noverstu rizomorf

Atl asttajam rizomor f ads, izmaenioftt skereomikroskopu z € ] a
(15-25xn attirot parlaiudggal gnioem i saokmoukidamagoeme $ ¢

paraugos iegutajam rizomorfam, skai du parauc
ieguati, ieskenéjot rizomorfas ar skeneri Ep s
i egutos attel us apst r280b@ (Regenthptrurnoegts lacm@adada)i n RH |

'mW\HIH\\U.'CHHIH\||IH|]||H’\\’\IHHHHH1||l|\lHT\HI\“1|l|\1ll\\lll]\H\\HH\W
e | i | i i | | j

2 6 7 8RS
& m ] Art.N,.‘mso-l3 g

1.36.at t . Azomoffu parausgs.
Armillaria spp.sugu sastopamdba kidras un min

SeSos il gtermina parauglaukumos (T,ar K1, K
kadras &agsamam,Vi (WD)srdeagaiQogrw @ sa meeZcMerzkan Tp ét 1 S an
stacijas MPS) Kalsnavame Zu n®vMRdgyas Tmez2| u mezsai mniectlt
eglu amdmnésal aogsnhawmosSu, kaltuSu eglu stumbr
Armillariaspp.ri zomor fas sugu notei kSainemvakt d g3lerrmiac
paraugs (Cetgrii sleiSbzs gadia upgduraaaue gmionse)r aslaavuugksanr ét

17



i e v akrizamorf@ paraugi( 1 . 3 . 7..Katram rizamorfu)paraugarmat z T mét s, vV ai
S ubst r aHeterobasidiospparmig| k er me ni s/celmél oe vkaakttraas kroi kzao m
veido vienu paraugu.

1.37. att. Armillaria spp. rizomorfas. ATt r u p Uj i s eigliledmensipil ms: B
megizstrUdes atlieka (atl i ekargmilarmc ums vair
ri zomor f UmHekemasidiosatulytNg er me Ai  (nor Ude ar |

LVMI Silava Meza fitopatologijas un mi kol
aptuveni puscenti metru garos fragmentos un
mililitru Ependorfa stobrinos. LVMI naunl ava G
sugu not iélks aman plaaiau gl a uskalnodmmilEmgEdpp.suge s p éj a
sastopamibas atsSkiribas gaak adwuygm®sam uer kloksgne
Papildust i ka parbaudits micélijs no diviem skai

Armillaria spp

132. Rezul t Ot
Armillaria spp.r i zomor fu veidoganUs potenci [

Lai n o Ar@illatiaésppur i zomor fu veidoSanaseptitreans i
gtermina pawvakdliadlObmegkarn alwg p ag adiagli’. S Pras
ka iegutas 238 paraugu dal as, no kuram ri
peéjiem skaidu paraugiem ri zomdB3 &mbula)t i ka a
el akais rizombijpaBu ppanaggaulskmat skur tas .
paraugos. Vismazakais rizomor f uatrpseagl@skaidu s k a i
paraugos. 14 rizomoudlua plaumaogu daduegtKa, PiPLK1 par
un O parauglaukumos.

i
ti
k o
Li

133t abul a. Augsnes paraugu skaits ar/ bez riz

Augsnes/skaidu paraugu

skaits, kuros rizomorfas
netika atrastas (%)

2022 2023 2022 2023

T 6 (40%) 12 (80%) 9 (60%) 3 (20%)

Augsnes/skaidu paraugu
Parauglaukums| s kai ts ar ri z

18



tomor fol ogi skajiem parametri em.
1.34.t abul a.

Vi su

K1 15 (100%) 14 (93,3%) 0 (0%) 1 (6,7%)
K2 6 (40%) 13 (86,7%) 9 (60%) 2 (13,3%)
P 12 (80%) 13 (86,7%) 3 (20%) 2 (13,3%)
PL - 13 (86,7%) - 2 (13,3%)
@) 10 (67%) 13(86,7%) 5 (33%) 2 (13,3%)
S 11 (73%) 15 (100%) 4 (27%) 0
Kopa 60 93 30 12
Programma WinRHIZQ005C sni edz iespéju ievaktos

Vidéejas

par anmn
i evakt o0542,50&8a,0donm(f+tu svtiadnédjaaritsn ogve

Vidéejais rizomorfu tilo@p3t®i7cetvas au grizenbiuans par a
rakstur oj ovSiod épj aarsk oveesrt tHl tdagalspaskura.

1.3.4.tabula. Rizomorfumor f ol ogi sko parametru vidUjUOs v

analizUtajos paraugl aukumos.

Paraug- VidUj ais gar u VidUjais dilp
laukums 2022 2023 2022 2023

T 19,65 H434,03 4 0,07 = 0, 62 +

K1 87,82 +1098, 38 0, 43 + 2,22 +

K2 46,52 + 406, ®08454 0, 14 + 0, 68 =

P 23,88 #H4#868,82 4 0,11 + 1,37 =

PL - 379, 40 A - 0, 65 +

O 31,10 H 249, 88 0,16 =+ 0, 40 +

S 56,99 H4#360,28 4 0,22 + 0, 58 +
Gan paraugus k ai t s ar rizomor f am, gan kop3Smor f c

eksperi mentia

gr i ez u marizomorfastiziesti zarojm (Hintikka, 1973 .

vei kt.i

ar

cilindr

Saj a

un paraugu skaitarr i zomor fam pi eaugumu.

rizomor f as
Tdzinot

Sal

peri oda

ti ka
ar
skai du

substrata

sagrieztas,
ri zomor f am,

ri zomor f as

r

ipearl Ti k&di Staonsg sp &t € § umos ukoergeatéeta
peéetijuma
U augs ne aspamatoaizomarfu dawdxum& S a n a

Pirmo
a pagriedtusripoenorfu.me nt a
1BAat ti@lvak,t apee kispl

ei zi

ir

augSana noti kues snaegrtiiekzatimgpjrdmtmoqg roit,i t am
kas apaudzis skaidag.B9.at t él s ) . Ri zomorfu augSanas
meé n e sitr, gtamifruma dgotSa k| i 19OH)yuwmbe dkkmasu ai zpil di

Ssubstratjua nd®aad AXK il au@d
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1.38. att. Pilns (no augsnes tilpuma 2355 cfy rizomorfu paraugs no K1
parauglaukuma.

139, att. Rizomor fu
parauglaukuma. )
Aiskai du substrUtimtpamra@umpmasas ddNao.mord as Petr
Bii egitais attUls pUc pargaaungaas ; d anNtarsogai zso
i edialdan. Redzami ¢Q¢sie rizomorfu fragment.i
kuras paraugU ieaugudgas no UmopuUWUdatJamo sag

(no augsne

BedrTSu piepildiSana ar koksnesrizsnorfust r at u
augS-amiatiruma | T meni un Vv.i eRd ri a ungo2d22deanntila nsau b s t
bedriTSu izvei domahiaz sntordaed €9 war tikioked kdaogeEiksah ni k u
v i r s un&irotmarfas var tikt sarautas, kasa In®okdr oSi na to zaroSanos
Skaidu iepildiSana bedri1teéedauumbdema])@aalniealzii va
dzi | ak-cealmigaknes, zari utt.).

Armillaria spp.sugu sastUvs paraugl aukumos

Geneéetiskas anal3l zieszonoirkiau vpeairkatuegsagnt,e r kna § a

parauglaukumos no kokiem uncelm2@ no ti em bija i espéj ams
pi edArmillabdass pp. Vi sos par aug!l ArmKadanspps uigeup rsiaesk & vr
augsnes paraugos i Biveadket Aatepistipestr ii k@ mampRaA mpr i n.
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paraugiem(88%) Viens (4%) paraugs atbildA. borealis un viens (4%} A.tabescens
(1.35.tabula).

135t abul a. Ri zomor f uAmpllarin app.gumas. not ei kt Us

. 5 7=
Celmenes suga Paraugu skaits parauglaukumog% no visiem )
T K1 K2 P @) S
A. lutea 0 0 0 0 0 0
A. ostoyae 0 0 0 0 0 0
A. cepistipes 4 (66,7%)| 2(50%) | 3(60%) | 4(80%) | 4(80%) | 5(83,3%)
A. tabescens 0 1 (25%) 0 0 0 0
A. borealis 0 0 0 1 (20%) 0 0
Nav noteikta suga| 2 (33,3%)| 1(25%) | 2 (40%) 0 1(20%) | 1(27,7%)

Ta pat, ka iepriek$ veiktajas geneéetiskaj
sakuma ievaktas no @EaAgcpsipesRi cdomioméjassa kasga e
augsnesA borealisbhijav ai 3 &akt op ama, neka no kPotabeseems i ev ak
ieprieks8 nebija noteikta. Nepi eciAdabestess v ei Kk
sastopami bSu,t & onaive pkroneskt at ét a n A.cepidipedieck ne ci

a vaj.i pat ogéeat veganltowsskaipark usepi
t A.poaedlist iseukg uu zEsi kraotpiat.a par vi déj i
wig,2 @85 )k.okAsSkigerdla nono a2@83haes i
no kokiem ievaktajas HrAimdlasianor f as

raksturota Kk
vi sbiezak sa
infi c &t novaji(
rizomor f am,
suga

a
S

(

Notei ktas sugas rizomor f am,arrkiarse ri a&lvaalkkg sansé
uzrada | 1T dzPgad a&midariaudpptika tnateskta36 no 39 paraugiem Tr 1 s
Armillariaspp.pi eder oSaji em paraugiem preciepir ez@ing iék
A. cepistipes bet divi— A. borealis Divos paraugos abos, kas satuk. borealis— bija abu

sugu rizomorfas, Apse kot aj aest i &adzkeosnshat ét a il ztei kt a

sastopami bu vai proporciju starp kodras un n

Armillaia s pp. sugu sastopamdoba kldras un

Papil dus p2s2e kaoutdiz é9s5 6a c el mi Afnillarid azomorfas ud z & -

konstatétas sedpaselkhatdazjedm(20vdz esm) kopuma uz

apsekotajiem celmien(L.3.6. tabula) Anal i zét aj os r i z Armibariadd u par .
cepestipes

1.3.6. tabula.Armillaria s ast opamdba un sugu sastUvs apsek

Celmu .
Npk Audzes Apsekoto_ skaits ar Rl_zomorfas Armillaria suga
at s | U celmu skaits : ir / nav
ri zomo
1 101-331:5 40 nav
2 108491-16 71 nav
3 20810520 21 1 ir A. cepestipes
4 208231 18 nav
5 210400-30 30 4 ir A. cepestipes
6 302-57-23 61 nav
7 30312626 21 nav
8 311-3385 41 nav
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9 311-87-15 34 nav
10 | 402181-17 40 1 ir A. borealis
11 40537-15 62 nav
12 4059314 63 nav
13 | 41027617 76 1 ir
14 | 601-4439 49 1 ir A. cepestipes
15 6032761 20 nav
16 | 60931527 27 nav
17 A. cepestipegivi

70317122 55 3 ir celmi), A. borealis

(viens celms)
18 | 80267224 26 nav
19 8052627 46 nav
20 807-1557 80 nav
21 8121151 35 nav
22 | 81212825 40 nav
1.33Seci nUj umi
1. Ri zomor fu boj aj umi augsne vV e

Armillarias p p .

2 .

Gan

izplatibas
koksnes,

no

potencial u.
augsAeepestipesyv akt aj

1.4. Augsnes agatavoganas

iep

Kopa
ri eks

gadasatlas
i ertd
2,41ha), kur augsne pirm®pr i edes

veidos—paci | as

vir

Zi ena

I zr ai s

S
kot os

0ogo

esSas

eksperi mental aj os

un

gan

no

vagay idtekme yzteugi i | a s

sUAu sastopamdbu

i Cci

na roi

vV

k] wwtlh akn osdwhzaess vM |

stadrTmj

egl aesotsa adi sasasat s

1.4.tabula.P Ut 0 johjektia

u nabwep@kajse k(tli. 4i.zveéel et i,
k ol égjaud @ 0i2€2g. 0 tuanj i2e0M@ 3aps ek oj umu

bal

stoti
dat i

Audzes . Eksperimenta . Nogabala Augsnes | n
. . Koordi n|- ; Me g/ pl at|{Sugal] apstr (St Udmater
ident i f ierokag.. .
NI gads tips ha veids _ _
X y P | E |Vagas|Pacilas|l et valKai | g
70322614-1 |57.5476422.5376% 2017 Dms 154 | x|X X X X X
70322614-2 |57.5460122.5419] 2017 Dms 161 |[x|Xx X X X X
61019-7;7-1 |56.7228(23.9392f 2017 As 241 [ x| x| x - X X
610199 56.7221723.94267 2017 As 104 | x|X - X X X
604511-3* |56.8158§24.3196¢ 2018 Ks 198 | x|X - X X X
6041745 56.7732424.18027 2018 Ks 0,77 | x| X X - X X
* objekta vkokpBanpag@aBdzgada ruden
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Lai noverteéetu trupi izrai soSadmaéeui asa

raksturojuma-sugas( pr i ed e, egl e) un( ireda veaasnasd it e tkmdll ¢
aupnes sagat av o Spacdilas)s2028gadaduden ( v & ¢ & flaapsekéa n a
unno kal tusaijewark tkiokk ekmsnes paraugi . Katra s
transekti: tas gar ums smaaiklaags wprd av agmss abkitji & «
Kopa apsekotajos objektos konstateét.i 12 b
iespéjamu zrm@amw Sonfekci ju (analizée neti ka i
At ti ecilarastispagpdiolpaas i ke kun(€eilsasegpmacidviereas ) , be
egl e un Cetras priedes) . No | aSii e nm o vkéor kt i ée

Heterobasidiorsp.s ast opami bu etdl. R@6) M v dl2d ei e kakdndésa | i em
paraugienHeterobasidiorsp.k onst at ét s :divi @nsp &gébleedad)esvang

un viens priedes kailsaknfs adi t)s pacil a
1.5.Heterobasidioomi c Ul i j a saglabUganUs i nfi
fragmentos, stUdu inficUganUs no tr
Lai noverteémuc éshakgp aa b@Feapedisa) er 1 kot s ,eksper
blakus edgesun prigdless t a chiuggre e ét r adaj ot d3@0@)d aart i $ pluma (i
i nf segessuaknu fragmentus. Detalizéta eksperi
iepriekza|tati aprakstiti LV MI Silava petij
faktoru izpéte” ngatil@guma parskata 2020.
2023.gada jalijal2a par Bugl awiksuumu (sesi pri eo
paraugl aukumiPav ap s ek4d Seasngai. tl i un tiem bl akus

fragment—k opa 2 @&@na(l i zeto saknu p aamy WY paraugu | p u ms
tilpums—100cm?, 17 paraugu tilpums-200cm® un 18 paraugu tilpums-300cm®) (1.5.
tabula).

Noanal i z€ekwjju ekmoku stadiem i etkgpiégvaadnt t uvu
| abor ah alkdt f &2cm bieasripas( k o p a ripas2ika homizoas nomsa zgat
un | radbtrb @ti enas i st MNolkaraa utgesmpée reaatkinruda iad@gineint a

vairaki kokasesapakasger il i ztaukasar Hagensban@ni un i e
tr1s | 1dz ¢etros at kar Hetejohasdioami (cledp g a3 GmsP e
analizenayvestekpbdci phkdragoente s ar. e (br ePetetraukie | oS i e
tkapar baukd 1 -8 c d 2,gantitank o n s tHeterébasgdionmi c€, i f o i zdal
tTrkultaoara.
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1.5 tabula. A n a | iskujU koku skaitsunt r up Gjalkghau fragmentu r aks:H

Paraug- An:_:tlikoktlth Anal i zUto koku s

laukums skaits PL pa fragmentu AL | pum
(PL) sugUm fragmentu skaits)

P E 50 cn® | 100 cn? | 200 cn? | 300 cn?

1P 4 0 2(7) 1(2) 1(2) 0
2P 5 0 1(4) 1(2) 1(2) 2(4)
3E 0 5 1(1) 1(1) 1(1) 2(2)
4E 0 2 0 0 1(0) 1(1)
5P 6 0 0 2(4) 2(4) 2(5)
6E 0 3 1(1) 1(1) 1(1) 0
TE 0 5 1(1) 1(1) 1(1) 2(2)
8P 1 0 0 0 1(4) 0
9P 3 0 0 1(3) 0 2(4)
10P 2 0 2(8) 0 0 0
11E 0 3 0 2(2) 1(1) 0
12E 0 2 2(2) 0(1) 0(1) 0
Kop 21 20 10(24) | 10(17) | 10(17) | 11(18)

Heterobasidiorsp.n et i k a konstateéets nevi ena no ana
an alajiem7e6t s a k n uemfl9 jeb?) % Nk o rHeteér@basiEliorsp.mi ¢ é laikkjnu. S

pepes miceéelijs ssa&aglua bféarjaigense nd s opeens-50dmt ,p u mu 3
¢ e t +100€n un divos ar tilpumu200cn®. | e prvieeikkt & pét T j unka Somi|j
Heterobasidion parviporumi c €1l i ja sagl abaSanas ir atkarTlg:e

& Hamberg2015).

1.6. StUdQjumu monitorings cel mu i
Lai novéerteéetu cel mu i zstr adeBl1-2082tgeaalkdmi uz
ieriTkoti pieci i.dgtermina paraugl aukumi

2023.gada atek &kutitaou apar augl aukumu apsekosSana,
kokus,Armillariaspp.r i zomor f u Ilsa kdksngsparauduekvEna kal t usaj a

egl em, | ai novert et uRaskasktnuur optii e paerst spaasrt noapdazmui
boj aj umi

Kal t usi vV ai kal st osi (k@étkbula) Hiv nostiera tefmu i Cet
izstrades par augpaaruakuugmoasy k udmesmi tkur os .cel mu
Heterobasidionmi cjésl ii zdal 1ts no tpakbkewliae)m kwiksie mk o KLi.
parauglaukumuskuros c el mu i z s tRatdoeg énnaav swaiegi@k tedou led rkd ja

a
me t o d € hheterkbasidion parviporumZvi edr i j a vei ktetal2p18)t 17 ] uma
konstatét sl,aikkaa libonfg&kdu j a Ta5%hbéakusa gons a,zlpod laa a
t adéjaxrdeidzamsokoka kalat vas§j aorss gtawdrpipsmgtku r pi nas
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16. tabula. PUtojumu objektu rakstu

.- Kal t u ¢leteropasidion
Audzes Audzes Kal t u gleterobasidion inficUto) ka
- ~  linficUto) ko n
apzomUlat sl Ugg . o paraugl aukumuU
i zstrUdes pa . :
i zstruUde na
Rembate| 501-360-9 1(0) 6 (2)
N1t ay 4105834 0 2(2)
Stende 7141889 1(0) 0
Jaunpils 6033267 0 2(1)
Dursupe 712-437-8 0 0
1.7. DagUda augst elmsa enmaezkomed iunze nusriujpue sc

sastakepganas cirtUs

Kopa ar LVM darbinieku elp\veaumdiaku i€itkniQ ut i nu
izveleti di vi priezu paraugl aukada , okithobe
508k vart al apkamabBeedaBab 6 ( pl at T ba 4-badndra, aumkzZea
vecums- 21 gads).

Katra paraugl!l auk uma50em)undgemte(H=13c) calmig28t i e (
celmi no katras “gRatpszeapp’p s me tl 2 o dtsicenedss | porl @

(PG382)un2at st ati bez apHBederobadidioss.p olraui frnoonweé retkestpue r |
pl atiba, katra parauglaukuma izl i ktas 15 p
Heterobasidiorss por u i nfekci ju visas eksponétajas ri

2023g ada ma40tnée apsetr &dedtnajeimre m( katra Xaraugl
augstajiem ul0 z e ma j i e m c e |kaksnesparaugi-ovkatria teima divas ripas
(kopa 8023 .paggda novembri no 30 celmiem kat
celmiem no katr(ak mapastlr2adersi praas)i ant a
Ri pas | aboratorija nomizotas, n opnéacz gtaa m s ,
i mat a Ramervaisenagsi zmamted jact bi nokul ar o mi
adr at cseinsttienmeattrius k i ap a mdeapkiadidiofgkdo un 1sdai sjtuo p a mi b u
rodot konidijas, attsizc@oklanadr Xtr @ satsz mme
vietoja atpakal k1 i maadteaP.lgigamtears @ s t ouppai@i b p € c
dngana Kkrasoj uma, kas péc inkubacijas izv
ensizturigas kr asasP.gogantdamiec @l ipjad 1 @iz memtaa
P.giganteaun Heterobasidiorai znemt os | aukumus parzi méj a u:z
planimetruP L ANI X S10)i z @R diganeeda i z n e mt o Hdteeobakidiomu .
aiznemto | aukumu i eguva, saskai tuondareizinotamat t i ec
uzskaites ruoatinas | aukumu.

Rezul tati | i eci n &leterobasidion 2n0f2e3k. ¢ i gj aad ak ommasrttaat € t
i zétajiem zemajiem celmiem un vienam no
: r u-dternism nnoov €3rOt ézjeumag i em cel mi em, sz¢
ma m. Jatzi meée, ka 2023. gada rudeni gan Kk
augsts. giganteani c él i ja T patsvars.

cooT T >XX

I

Vv
t
e
r
d

w —
«Q
Q
o
Q
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1.8.89Au wun bezmugurzkauldpibalsu noawWdt U
trupUjugU koksnU

Lai n ov éHetewbasidionawail ker menos sastopamie be
kal pot ka vekt ors s po?20d3. dadef €.k cli qudustard 8 a &k a p
me Z a u d z & skaikveetotuldri@gu tipa slazdi (2pielikums). No tiend e v izvietoti ne
tal akn lna) Bkt viHeepasidiohaa jgd &iee sanm uf 1.8.2a.t 1):.é

¢ e tizviatot i pie izgaztu eglu stumbri em, cetri [
teritorija ar wvairakam i zgtaizt @aund zgd ,80mk urSewi
attaluma nav Kk ons tHateragbdsidionalkd IT kve r nsepnoir,u | p@ij eorse me
teritorijas sporu fons ir neliels vali nav ne
polistirolap | a k s x 4€1sm, ka6 savienota ar kasti 4918 x 15c m, kur a i el i et s
SkT dums. Sl azdi | auka apstak]| os ti ka eks
bezmugurkaul ni eku i evaksSanu reizi divas nedé

D

18lat t . g Slaz, kas Upavri eatkottqsv ipiseparzugll
HeterobaS|d|or‘a ugNger.meAi em
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182att .

‘Logu

azds,

kas i

etots pie 1 zgl
Heterobasidiora u g Ng er.me Ai em
1.8. tabul a. | nformUcija par slazdu i
Audzes Koordi nUt a S

Nr. . . . AugNger m

p.k. ReglorldeN?tlf X Y Iokagligzl'_Jci
1. VD Ogre 501-162-13 301669 546290 | Stumbrs
2. VD Ogre 501-167-8 301173 548937 | Saknes
3. VD Ogre 501-167-8 301174 548950 | Stumbrs
4. VD Ogre 501-167-8 301173 548900 | Kontrole
5. VD Ogre 501-167-8 301063 548931 | Stumbrs
6. VD Ogre 501-1785 300743 549122 | Saknes
7. VD Ogre 501-1775 300723 548910 | Saknes
8. VD Ogre 5011775 300606 548938 | Kontrole
9. VD Ogre 501-1785 301027 548848 || zgazti ko
10. VD Ogre 501-1785 300607 549028 | Kontrole
11. VD Ogre 501-1672 301482 548768 | Kontrole
12. MPS Kalsnava| 13915 284974 616603 | Stumbrs
13. MPS Kalsnava| 13915 284997 616638 | Saknes
14. MPS Kalsnava| 13913 285007 616791 | Kontrole
15. MPS Kalsnava| 13913 284989 616856 | Kontrole
16. VD Ogre 501-162-13 301712 546263 | Saknu kakl

*Heterobasidormu gl ker meni konstateéti aptuveni 50

Sl azdi

n&é n e Skaa

Skiduma fi
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Pirmaj a aasp sreekiozSéant i kal apdstatétigpokai 6s (1. €
metala mietini. Sis slazds atradas 2 metrus
parvietot uz mazak pieejamu vietu, kur jau i
lieli Heterobasidiorm u g | ker meni

azds pirmajU apsekojuma r ei

183att. 6. | ogu s
Lidz Sim |I1dz dzimtas vakasB8Qgae | hchewi thuy
materi al s v él ti ek analQColeapterad . bS¢ai ndo i, né
bezmugur kaul ni eku grupa Diferap®44 %t an peRUppa
(Hymenopteral29 % (1. 8. 4. atteéel s). Sl aDdlmsey47bka kon
zirnek]| Arechnitdd d%,eblakf{is Hemipterg 0,4%, un pa vienam vai diviem
i ndi vidi em, k asLepidoptatdeprusgkienddlattodegunc n k amv €i d1 g ajj

(Cicadomorphpat . Tomér Si1s grupas nav uzskatamas ka
100%
80%
60%
40%
o] L) ‘ ‘I
0% II i 1l I I. |I... |II “ w1 I- - . II. I_, I . |..
1 2 3 4 5 7 8 9 10 11 12 13 14 15 16
mP| eévspaDnivs parmyvaboles Manzirm&klrinek]| vei drT
m Blaktis mTaur i nimPrusaki mCi kazveidigie
1.8.4.att. Slazdos ievUkto bezmugwprkaklrntilrul &

parauglaukumos
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0s dat us s t aHetprobasidiomz di e m,
u fons | iels) un kontrol e
mer di vsparnnu un pl evspa

augl ker meni em (
domi né vabol es, t o
(1.85attel s).

80%

70%

60%

50%

40%

30%

20%

10%

0% —_ —
Augl ker meni Kontrole

Salidzinot i eg
Sp

Pl évspaaDnivs parmyaboles Manzirm&klrinek]| vei dT

Blaktis mTaur i nimPrusaki mCi kazveidigie

1.8.5.att. levOkto bezmugur kaupani k slazttsp kad z u ms
izvietoti pie Heterobasidiorma u g Nger me Ai em un kontroles sl a

Vaboles ir |l gunasnpdji | | zKluktandnd e 4 2 pat | ome t
attaluma, tuazd&lathitesz i ktak @hkdssnii rn oiarr drod D1 msiéQ)iu
(Jacobsemtal.,2017) |l evakto vabolu sadalTjums pa dzin
kontroles slazdos paradits 1.8.6. attel a.

Vi sbiezak sastopama Weteobdsidionaduzgi|nktear melna z2do s
kailvaboleseiodidag , k o GHolevinaainkeiodinaeapa k Sdzi mtu vabol es.
slazdos pie augl ker me nilaodoprib serriaornis kuss sugaa ma Kk a
biologija ir saist 1T taa arurgsenmuKtoeautgol aklearjsnaenli a&znc
vabol u skait s hifidulidae) dzmtasGlischsochiluSgpiTndtusl uv alb ol es i |
kas barojasa r citu bezmugurzkna kokanmizak u Skapuspamni Su

[
(Ptiliidae) bija sastopama vienlT1dz daudz gan ko
raksturiga baroSanas ar trdgdoSu organi sko
sast opami Saphylinidad sp & ahisnéva vienada skaita a
sl azdos ti ka Okypanus maxitioduskas, lai gabh b li e 7 i sast opama
sénu augl ker mBoletoisspp) pt emer amav sai stita ar ke
Kal snava ti ka kon gimtastEeotylaeas vaboles. pi epj vabol u d
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50%
45%
40%
35%
30%
25%
20%
15%

10%

5%
0 I_I I .-I-—I-
0%

Augl ker meni Kontrole
m Silphidae Carabidae Staphylinidae = Leiodidae mNe z i n a msCurculionidae
m Ptilidae m Histeridae m Corylophidae m Nitidulidae m Geotrubidae m Silvanidae
Hydrophilidae ® Scarabaeidae ® Ptinidae Cryptophagida@ Apionidae Erotylidae
1.8.6.att. |l evUkto vaboNu dzimtu daudzums ( %)

augNgermeAiem un kontroles slazdos.

Vi sos slazdos ti ka konNidropho®d s uhi eslag kaRkRhar
| T k v &Oceoptemdlforatica) . Lai gan S1Ts sugas mezos ir s
saistiba ar sénu augl kermeniem un tas partie
Augusta beigas bijms ,nokwa&s ompiamaa tl & kea isd aokt@ m fisi t Kus
Skidumu sl azdos. | espéj ams, ka Sadu sl azdu
materi ala smarza atsSkaiditaja fiksacijas SKki

|l evakto bezmugurkaulnieku skaits Kallgsava
(1.8.7. att élskarojamBarto, kapast e gnokas tti ka i zvieto
slazdu. Tomér Kal snava kowairrndlk shsd mezgwrsk a ul
slazdos, kas izvietoti pideterobasidiora u g | kerimesip&@mams, tas sai st’
augl ker menu zem lzgegladesli manddiejkia mmaeZzit i k a f
“kontrol es” slazdu tuvuma ©bija I|liels daudz!
bezmugurkaulniekienv ar €éj a b Ot |l okali zéta wuz <citam eg
p i e méeFomitopsis pinicola
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50%

45%

40%

35%

30%

25%

20%

15%

10%

5%

0%

Ogr e Aug|l RgeerKangralei Kalsnava Kalsnava Kontrole
Augl ker meni

1.8.7.att. IevU‘kto bezmugurkaul nieku daudzums
Heterobasidiona u g N § e r ,mrekdntraesmslazdosOgr es un Kal snavas |

N o Saj a petijuma konstat ét ajHeterobasidioa z mu g u
augl ker rateastas\si ei reiiligde dzimtas vabolegLegzdinaetal.,2021) Tomeér

daudzas sugas spéj parnest Ssénu sporas, | a
augrmkrei em. Sada s a k ar T Ipaastajair apnmalpispeiFgmitdpsisn st at €
pinicola), kurs €& nsposas tikaatrastay i sas no augl ker meniem i evak
mi zgraukkwr i ti ka i evakt. uz S v a ekgoskelemi r st a
(Lundeetal.,2023).

Lai i erobeZotu saknu piepes primaro izpl a;
ir svariggi samazi nat trupéjusSas koksnes dalt

augl kwevremedno($ a hétal. t1979 MU | etal.r2007;Gaitnieksetal., 2021).

Ka pretargumentisz vtaiceokt ntirnuaptiég,lu Siee keolkm@ét a
daudzveidl ba. Saja peéetijuma Heterabpsidion sffiit Ee as e
egles koksnes izvakSana nav pretruna ar I 1
aizsargajama vai reta bezmugurkaul ni ek suga

I et

e u
analizétaja materiala netika konstat a.
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2.AL_TE_RNATQELKXIU APSTRUDEREPARUITASTRUDE
L QD@I NPIELIETOTAJAM A ROTSTOPUMEFEKTI VI TUTES
NOVURTUGJUMS

2. 1. Somij U rfaRjoottsetfoppkoe pai O0&aes monit
vi e PUigaoteai zol Ut u pUr baude

2.1.1. Metodika

Kopuimag tltiiellds per ga@enattseeeisnd alol &diviino egl
nopriedes koksne§/eiktaa rLIVMI Si |l ava meZza fitopatologij a:
sénu kultoru kol ekmd g a0 @ airzsdlaatr 8)a.na (vairak

211.att. Liel Us pergamentmsdgisancamnli @tkw ii ewxdk

ZemPglganteaaugNgermeAlem uz |ngztas egl es st

(nor UdetUnmr no koksnPegnganteazndaclLkpltlajlss reprezen

genotipu. GajU gadgogjumUO ievUktie IlietlOs k

pergamenzesUbe s .

Lai nover Pgigaotea i zol at u augsSanas atr umu u i
Heterobasidiorspp. 2023.gadal.n o v e mikrai i er 1 kot s |kspdryimentat or i j

Eksperimentam i zm@®ioceh abteg wprr pat aBinuesyhegnsi ede s
stumbra dal a drizz zlaez eznanb®dmgam &Kiokmeizwvwéd ét
Vecumni eku (médP&8. kecimbgabals 195. kv.). Kopa

egl es) . Katrs koks sazagéts vienu metru gart
ierTkoSanas vietu LVMI Sil ava haskairunogriezri a. Ti
sazag8paengaré@b | u k1 SLoasi i zsl egtu katra koka 1ind
eksperimenta rezultat P.gigantecaiapslt ataidem iaz v &loéntki
abiem vienas sugas koki em, dazadas Tagiumbr a
svarigi tapec, ka koksnes mehaniskas T1TpasTibe
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nopar éj as st unlbliapidnd ako n(spulotfaci j a) , savukart
pieaug Vvirziena uz s &bitdlarlad 89y g S dSaalguat (aNelt mies .
izmantoti P.giganteaaugSanas atr uma Heterolzasidioabgaozniidsinjas pmiIr ¢

infekciju novértésSanai
P.giganttaaugganas Utruma novUrtUjums egles koksr
Bl ukT §u izmantojet prbiis@s t rséedddashrsd. 2 t €1 s), kur u d

irl,5¢c m. Pec tam bedr T ttéisk aari eapnitl|oiamadRiigeyandog 4ps p et
izol ata suspensijas.

2.1.2.att. Blugotis ar virsmU i estr Pdidhntddm bed

suspensija.
KatrsP.gigantear z ol at s anatkaetej dmoesnos
Mi nét as stuiskpee npagasavot as | absundag prms j a di

eksperi mentPagigastealksipma u ( k o:n 60O tsporasc uz aililitru).
Eksper i mendeamitk.gigadealt ottvii j as 1 zcel gampezsi mez alnmest i
2), PG 382(3), Dz3(4), KU1(5), KU2(6), KU3(7), GI38), KA-2(9), KU4(10),TI-L(11) un
prepar at’s( 1)Rot st op

Pec apstrades Dbll&ma&iaG@ ntkdinbp2étdienakliFadsamt a
eksperimenta i zmantot.i 18 egles bbekipaSi . Pé
(ripu biezums2-3 cm). Ripastika mar k ét a s, nomi zot as, nomazga
mai sinos un i nkubeétnas &édzluirmagrtaas kva mesrmaass vaire mu e
mar ki er iP.gganteammeé&ijéd iejmd oail am k umu un P.gigantéai neal u
mi célija i eaWwggfganteaasi zdiz2imt wmeu .ITanékj tamusz pa@a wer s p
pl eves un ar pl ani metr u R .dighntebhli Xz nS1Indt o, Maarubkl ueni

Heterobasidionai znemt o kvVadkamaeegumat r ssaskaitot
krasu atziméto punktu skaitu.

P. giganteaantagonisma pret dabiskoHeterobasidioni nf e k ci j u Riceavabliest U] u ms
un Pinus sylvestrik o k s n U

Péc sazagéSanas Dbtikauska dSaul Ta uag SCeg tar avsi rdsamiaa s ,

 t
bl ukisa centru ar ddensizturigas kr2ems mar
j osl u. Uz tris sektori enk.gigdnted izodhuwuntireumtuz a at z
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ceturtakeekt of @ ( bsektarss k, tH” ) HejevoHasidioadabisko
infekciju. (2.1.3.attéels)

2.1.3.att. Bl ugoga virsmas sadal 0j ums sektoros.

Pec tam-3a&ekdmirdzilnatPigiganteai kohlat &t ¢ PG 182, I
“Rotytepspensiju koncentr acaijkdda 5p0alr0é jsipeo rsaesk/tm

virsmas aizkI|l at. ar papira | apu.

Pec t anikaplau kiesit i uz VD eefgirbkbna Ogresomejga
24matt al Hetetobasidiormu gl ker meni em. Bebedemspc auadmeée a
parvest. uz LVMI Silava un inkubeét.i kl i mat a
un 29 dienas (egle), regul ari mitrinati. Pav
bl ukisi . Péc tam no tkratsr a ibplawsk-B & Pphigaktss ernzouzmss
antagonisms preteterobasidiora n a |l i z € tvsi gtor Tdsz iul nu ndae.

| eglt aska apptasadat as péc il epriekséja noda

Izmantojotbi nokul ar o mi Kr oskopusi sktaetnraut i k ¥ & d rpaatr cbe
noteiktu Heterobasidionk on 1 di j u at t TisdtiTjbaus., Aattrtoideout) gkoo nk v e
atziméja ar U0densi zt uHdtepbasidioaari kzapneanst oKcniPiasuaksu nmoc
ieguva saskaitot ar atti eci B.ggarkeaaisain eamitzol méa wk L
noteica péc tadegigapteadagSameavsdakmamaanovert é]
P.giganteae f ekt i vi apt ék{ Batai kazmant oj ot sekoj c
E(%) = 100- (Heterobasidion auk ums % ap st x1D0/detemlpasidion s e k't o
laukums % kontrd s s ekt ora) (2X¥Wnigsvalde et al .,

21. 2. Rezul t Uti

P.gigantetaaugganas Utrums egles koksnU

P.gigantea i zol atu vidéjais augSanas. .atg,u2ms0, &
mm/di ena mnhaias zhaukums c® (2048t 6eél sp, 8BlLpbBogi sk

“Rot sstasp”™ava esoSais izolats wuzradija visaug
l aukuma Vvértibas salidzi nRgganteai zaol apgarean, i etno
konstateétas atsSkiribas nebija statistiski ba
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2.14.att. P.giganteai zol Ut u vi dUj ai s aug gakumsegldst r ums
k o k sMarlanti nr. 4-10ir Latvijas izcelsmesP.giganteai z ol Ut i

Vislielako videéj) Bgigantegpa athaisj aad r umaol atoi em
Nr.7, Nr. 9 un Nr.1 0, vislielako aiznemto | aukumu i
(215att &bs).iecina iegutie dat4 (pPZ3) Hrtev(KY2ps i z
PG382, Nr5 ( KU1) un PG182 wuzrada | 1dziTgu aiznen
preparata “Rotstop’Pi®a&ut ahvoa aensad Si aziést aij 2 @ Ima t1s(
izol atiem augSanas atrums un ai zrmaesmtnai P rlegpuk
“Rotstop”

u
z
C
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2.1.5.att. P.giganteami c Ul i ja attgstoba egles koksnU.
aP.giganteai zol Ut u nr. 2, nr AiRD}t s@R)pdau garbads Wtrr Bmsinur
laukumsed e s koksnU anid8cinz LdtzajNUJsmUr |(peU<ss peri-meont &t bl ud
i ekrUsojums koksnU ar cmumduzin Numdv i @kz @0§ sms18&on
DZ3(4), KU1(5)unKU2(6)|norUde ar bul tu.

b- P.giganteai zol Ut u nr. 2, nr. 3fRotnst. Rp O anurggSa*nasantGr ul
aleemtal_s | aukums egIe918kod<mnt{12|amltarhwz(Jeb;5pJer|rm
E24) * zol Ut u i ekanBIOJautmsn ubkmaru omv daitXgmbt s eknBs

konstatUts ti kanor Gdd Udramb DIZt3Y 4)

P.gigantea antagonisms pret dabiskoHeterobasidioninfekciju Picea abiesun Pinus
sylvestrisk o k s n U

P.giganteai zol atu ai znemtais | auksm&kokpeéer ddats
neliels 0,36,3% no sektora laukum&.0.6.a.at ) €|l savukart pfov%e des Kk
(2.16.b.at t el s) . Egl es k oR.gigadteaisz @lr ot iaenna | n etéit lkag i |
bati skas atsSkirdmadzinleuma i Sp>he0 e VRawtuvtudk @t t
izodavesmudzi |l umad wuzradija botiski ' t ecmaku ai
dzi |l umu; 182aipk @&t ai BGIl auk uimscins rd zeidleusm& olkisjnaé b 0t
salidzinNR¢ tuguE®Om)T
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- ©
= Egle @3 cm = Priede @3cm
© 100 - m9 cm © 100 - m9cm
=< 90 A << 90 A
N 80 N 80 A
- 70 4 - 70 A
T 60 - < 60 A
50 4 50 -
"~ 40 4 ~ 40 A
= 30 - S 30 -
2 20 - 2 20
10 - _ 101
3 0 L et = S ol
Rotstop PG 182 PG 382 Rotstop PG 182 PG 382
P.gigantea z ol Ut s P.gigantea zol Ut s
a b
2.1.6.att. P.giganteav i d Uji aizAemt(@aa)s Umukruimsd ey | kesk s
analizUtajos ohgi Numos (3 wun 9

Heterobasidionk ont r ol es sektroariznéameda k koksnd&j o |

(25,4% 3cm dzi |l uma cum d1z9,|/3u¥na9 asralapzt magaeasna vart
(15,7-20%3cm dzi | umia3%% ml1dz 431lwvma}) e( s) .
© Egle o3cm

- 37 m9cm

— 30 -

fan)

o & 25

— @ 20 A

S

g3 151

= 3

5 & 10 -

©

g 51

2 0

T Kontrole Rotstop PG 182 PG 382

ApstrUdes variant s

2.1.7.att. Heterobasidionv i d Uj i ai zAemtais | aukums egles
T o meleterobasidiormi znemt ai s | aukums kontroles un
neat Skiras ( p>O0OHetérébasidior®r z p d mkslark® kis@amt r ol es s e
356, 3% (videj.i 2 0, 5 Heterobasidiant e taidkaa alf mrss tsaetkd tog .

Egl es Rodageagez ol at u ef elderobasididnailt ®@s pajesd | | z €t
dzi | umos bi568% @18hajtielidF.S54 néj dat koijndjtuwmes s,
“Rotstop” efé&bkesniet agtepmketiear ée 8 9alp200.eni gs v
Saja peétijuma efeendtkiavi“tRaottesteo@pl’es koksné var
TpasSitbam vai ar t o, ka bl ukT§i bija eksponeée
seci nat sHeteolmsidom go®tr s f ons var samazBeglumd “ Rot
& R 6 n n p26(4; Berglundetal., 2005).
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® Egle

D 80 - o3 cm

= 70 - m9cm

> 60 -

— 50 -

= 40

x

qq_) 30'

W 20 -
10 f

Rotstop PG 182 PG 382
P.gigantea z ol Ut s

2.1.8.att. P.giganteai z ol Ut u e f ¢l&tarabasitdiondlg lee priead k sn U.

P.giganteai z ol at sz rP&Gd LBt auk u efme kizii vV iutmat isad 1 dzi
PG382 un“ Rot s(2.10mt t el s) , t omeér konstateéetas at sk
Priedes koksPgganttass mobhatuieféebtivitate bija 1

2.1.9.att. i Rot sunagtvjas P.giganteai zol Ut u efektivi-3Utes s
cm dzi Numdm dzi NumU.

R-fiRot s R-oPpgigantea i zol Uts PG182; ar kenmoilek ani em
s e k taa rz(p Hetetobasidioninfekcijainor Ude ar bul t u.
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213.Seci nUj umi

1. Piecu Latvijas izcelsmdas. giganteai z ol &t u augsSanas atrums u

egles koksné buati slkigiganteanz 8 katas no “Rotstop”
2 . An aP.gigarndealL @t vi j as 1 zol a3Bduz P&d al 8 2 u gusnt ak@G
| Tdzveéert1 gu Heaerobakidiarsvail tiadtzii nparjeutma ar “ Rotstop”.

2.2. Citu celmus kolonizUjogo sUA
novUrtUjums biologisko preparUtu

Trichaptum abietinumn o z 0 me sakAu piepes e
2.2.1T.abietinumi zol Ut u ieglgana un to augganas
Lai par baudTt u Triehgdtun abietinoirhpeott pei nddptasddbasidon
izraisittas infekcijas s akB0d3.dadauapretsa ileirdozb eazuogst
no 2leglesi evakt. i 116 kdlkastnweisj apsarVelulgs ¢ A Smea& i Ogr e s
iecirkna, me&kai sitekcalrnrkensa un Meza pétisSanas s
teritorijas.
No viena koka ievakt:i 1 | 1dz 1Plgigdntesk s nes
paraugus, i zmant ojaort trioekma si zzzadggié juont cviamv Titzic €
ielu koksnesp®tarjpamau g uPairavd &8k danali bakal at

ei kta ari1 sénes augl kermenu | okal.
abak Ti.abetinansbtivol ogi ju un mijiedarbi1
ug@m . 1. attels).

acijas s
u

I ,
\Y; z
| b ar cit
S

—

50 cm

N\ ¢

H

| P = <

221.attShemati sks attUl oj ums Skai s Pikcahbiees me(

kokam nr.1; i )

PGi P.giganteg TR- T.abietinum;Ar b ul t u Hetecobabidbiga tu ay Ng er meAu

(H) atraganUs vieta uz saknUm; ar zUgvei da

vieta.

Meza pétisSanas stacijas Kalsnavas mezZzZu no\
VD Ogres meZza iecirknil ievakts 31 paraugs n
ievakti 18 paraugi no diviem kokiem.asdhar augi
mi kol ogijas | aboratorij a, kur tie apstradat:i
traukos wuzli kti aptuveni tr1Ts centimetrus ge

tr17s di enam.
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Lidz Sim ieguti 29 izol ati, Kur i sali1dzi
notei kta un (Teabiéibums ki k pli et @a) tkhul t adar u, i zmar
l'iela palielinajuma, g e n &t TiRK;aIR-19aTRAlL BTLE M n o d ¢
Péc | aboratorijas genétisko analilzu rezult at
T. abietinum l 1Tdz ar to droSi pi enemam, ka visi
T. abietinum

l zdal1Ttajiem mug8lhinpsemtnomsei kt gaudzeéetas
HAGEM agara barotném, katra tri1s atkartoj umo
pl ates mal a. Kopa i zmantot. 105 Petri trauk
posma nmwvweébr andveambr2idm, Ik péc 3 dienam vei
apakseéejacci kdatl alsu ir i za@2R2@ats éekegnes Amgsahas s
parbaudits 35 tTr kullifTRe;dR3 ; nV4 kuvVam V&) atsi K¢
saghbatas | aboratorijas sénu kolekcija ieprie

222 . att. Augganas Utruma at-2umdR4 (Pewiotlauka i em T
apakgpuse). ) ) )

LILim -trgs atkUrtoj-2aidiv,Vlztod @Jg aant FRr t oj-umi i z
4. Agara gabaliAg ar micUliju no kura sUOkti

AugSanas akaumlsamés i aisznemt ai s3 pidikurks), ms Kk v &

kurs ieguts ar mériTjumu veikSanai paredzétu
nol dkos, katra |l aukuma iedala méerita tris r
antagoni sma noveérteéejumam uitT.abjetnund zmd™iItine m t
1, TR3, TR5, TR6, TR19, TR21, BT-C, TR23, TR24 un TR25—-i zv él ét i izol a
uzradijusi I i el ak u3. paiueglSiaknuansu ) 3 t rkuanmsu t(usrkpamha k o
buatiski, jo augs$sanas arantagenisraum | izro | pad ai tvn\tealklo:ra
ar i péc micélija morfologiskajam pazi mém.

i zv él dctabietintirait zroi+ T&R5,iTR6, TR19 un TR21.
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2.22.T.abietinumantagonis ma novUrt Ujums | aboratorij a

Laboratorijas @& psetinanki|zoosl av eari katnst alg®d ni s ma n«
pieciemH. annosunun piecienH. parviporumi z ol ati em. Agara gabalini
trauka novi et o+vii ewiad.aisatincami rzeorh apg rseHetéobasidiomt r a
i zo(atrs 3). atteéels

2.2.3.att. T. abietinumi z o | U3usH.@Rosumi zol Uts V Ma 15.
A-pUrauguma zona Petriptravugamauggiga UPeamNiU;:
C-pUrauguma zona Petri trauka apakgUj U daNL

Katrsnovar i anti em anal i z &tosgp utmdal s zantakhd rotj @jt u M
Petri trauki i nkuvbegitkit s3 6a nd iaegnoansi ,s m@eé cn otva@mt é j
zonas vidéjo pieaudtumuel mikluimmet. r o émdeikisin ar & d 1
antagonisms starp abam amalai zZn@tra it gméd @an éaml a |
vidu un apak2epapeéedcaltaans )i egustot vienu videj
mi célija inkubé&t oT.dbieenomi zsol aittiu .u zAmaliij zaé taites k
pret dazadi eHnansosuaunH.paviparymi e m|l at i e m. Pi emér am,
2. 2. AT aadinueilz ol a2tls uTzR ada i zt eiH &noosuinz @alg@®tnu s n

vV MA 15, bet 2 . 2 HbBann@sumiézl cal art esd zla2ms2 . PkBa i r pi
T.abietinumi z ol a2l.u TR
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TR-5 TR-21 TR-24

2.2.4. att.1 z ol Ut5uTR-ZIRun TR-24 antagonisms pretH. annosumi z ol Ut u

VMal5 (|l abajU pusU).

TR-21 TR-1 TR-6

2.2.5.att. T. abietinumz o b TR-21, TR-1 un TR-6 antagonisns pret H. annosum
i zol Ut u( l1&2h &j.0PBpus U)

Visi anal iTzabi¢tinummi z o lua t & chd amtagonismu preH. annosum
0,59mm/d;o= 0, 28) s a IHIpdrziponmra(p,&6 man/d;a=r0,29). T.abietinum
izol a2k UdRrada iztei ktu Haamosugiono Isantui epmm edar VvV
parauguma zonammpdeakig uanui Ol alya k &. parvipprang o ni s m
izol atiem ar vidémmd. parauguma zonu 0, 31

223. 1 zol Ut u eHeteiohasidionskujl koeu rpirpelts un nogri egA

Parbaudot i zv el et oHeterabasidiarttika vetkfa @ églesvun 40a t i p
priezu ripu apstrade ar suspensijam un susp
atsevi Skupiezglaantenm tlilsiéemleds vai egl u vibTRt pi epe
6; TR-19; TR5), diviemP. giganteaunT. abietnums u s pensi j u mai s2J umi em
PG182+TR6), H. annosum(HAZ; IV Ma15) unH. parviporum( HP O; SR98. 3. 2)
suspensiju maisTtjumu un U0dens kontroli. Ri p &
apstradata ar anal i zéej arHeterobasidop eznosl iajtuw, nbaets 1 ¢
suspensiju. Katram var RaGatamelvsei kti pieci at
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226.att. Ri pu TapeaitumiOde! @t-21d3nunTRE (4),
3.1 10dz 3.5aukhkUdtajumpdzkdi bs. Ar sarkan
Heterobasidioninfekcija.

Pec divu nedélu inkubacijas klimata kamer
Heterobasidiormi znemt ai s | aukums ar antagonisko sén
gan egl es, gHeterobpsidiore deiss & fi @latst vak 1 erobezo P
uzr add. abietinumi zol a1 9% JdMR i zol atu suspensiju m:

(27att el s) .

w— N3

>(‘t$ 50%
T
<
T 40%
)

> >35%

45%

w - 30%

.t; 25%

N

20%

15%

Pk

10%
5%

Heterobasidort 7\

0% - -

H20 PG182 TR-21 TR-6 TR-19 TR-5 PG+TR2IPG+TR6
EPEE

2.2.7.att. Heterobasidona i z Aemt ai s Pinususklvestrg(P) (in%®)cea abies
(E)r i ppUskar 0bU no apstrUdes veida
roi nogrieznu i nolk

Vei ktlad ergil es un 1 edes
n Sh 88 %k umt malea,i jluaniu rf

5 pr
TR21; Rotstop), vien@lse®
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suspensiju e Hetedoliasidion t aKtait r pmetvari antam veiKkt
Nogriezni i nkubeéet.i kl i mata kamera tri1s ned?él
kuras inkubetas kIl i maPamredéerdeu ai Ivggds vii nreknwb ance
efektvent@aitee un devi nu22&wmmi2Read).réd dzi | uma (

228.att. TregU apsTabltmensi zwd r0iR# PicER abjes
nogriegAa pirmU (3 cm dzi NumU) un otrU (9 cmn
Ar zil u kr Ushietinanpivz rl &kitssot ai s i ekr Usoj ums; ar

at z 0 Hetetobasidioninfekcija.

100%
80%
60%
40%
20%

0%
PG182 TR21 PG182+TR21 Rotstop

E(%)

H3cm m9cm

2.2.9.att. Suspenj u ef ekt i vit Ut eBicedapies) o mroivdlg A dl§ ,u misr
devi Au centiatekamwoldi NemdpstrUdes veida

|l eguti e rezultat:i l i ecin
TR21unTR19. Sie izolati wuzrad
H. annosumgan preH. parviporum

Augst ako e fHeterobasdiock anhi dpjepor
“Rotstog. Tr 1 s centT.ahetihuml o g aPi gganteada r

a, K .abietinumi pznod kait e m
TjusSi | abu augs$an

u P.igigahteaknc i j u u
] uzrada | ot

44



ef ekt i vHeterabasidiorgPr @ te d e sHet&rab&sgloméi c éklligtakohes e at ét a
ti kai Vienaadesiceguhatrad zvi d ruimedan. t L,kd Heterobasgipré j a ms

micdlija atfisibu ietekn a ko ks neisz mpratSsaothbas ri pas reprezen
Patogéhastreba vetekmét Heterpbasidokisa@lsi jeandatf fiit gt

atsSkirties ar1 dazados kokos (Sun et al ., 20

LV MI Si |l ava veP.gigadteaipzd IT g tuumaa tptairst i1 bu pri e
secinats, ka izolatu TpaSibas (augSanas atru
respektivi, val il zolats ir i1zdalits no egle
eksperi mentTaabigtimmumiand lodtiie bija ieguOti no egl e
] &ai z maTnabietinuanr 2z ol ati , kas iegudati no priedes ko

224.Seci nUj umi

1.1 zdaT.aketinami zol at i | aboratorijas apstak]
Heterobasidiorspp.

2. Ko k s ne g.ahetinpndi sz o | ali9 sin TRARL suspensiju majs u ma opa al
P.giganteau zr ada | 1T dz 1 (Heterabasieldkt &. gigartteait zi o | par test P G182.

3.Egles nogriezno®.ghanteavz phéat uwzcaeksmeso | 1d
pretHeterobasidiork & pr epar at a “ RoR.gigamdea "z oslaasttsaava eso0Se¢

2. 3. Somi j U raidtod jsalntptogdae @@V ampr epe
i zstruUdUgana

Sénu audzéesSanu uz cietas barotnes Vvirsmas
veida biologiskos preparatus, kas satur sén
cietas barotnes virsmas ka ogl ekrlaa uyn uen etrag
primara metode, ko i z man2t0Ool 95)é.n uP rpiaevkasi rroocStabnaasi
cietas barotnes virsmas ir zemakas energijas
Skidra vide, padar ot tku(Selzett)l2bla8ky wuespépdai
augsskamceaspradiukt u uz substrata vienibu (ci
vielu rezervuars), un potencials wuzlabot proao
ka rezultata ©palielinas, pi emér am, fer ment u
kultiv éj ot sénes uz cietas barot naeppmuwipr ®md € maisr
ar substrata viendabi guma uzturésanu), pr o
neviengaBi1ba d©Weéel ), ka ari ir produkta iegu0s§
apstrade cietako substrat a ,24ad Sala et alkk0189)t bdt ne

Literatdra nav dcaggahtraaiunizes maai j( I Cmiamahal. c K a C

2000; Webber& Thorpe 2003, 1 pa S i |l i el os apmér os. Lidz Si
bar ot ne#®.gigaatcab 8@ dg €S anai uz ci eVirgasen R@MBaaubh nes v
2008b) i zmantoja koncentretas ntaiiestigsumus.i IViicrit
et al . ( 2 PQBamtpap badz BMps S mMmai sos, uz platném
ar aptuveno tilpumu 100 L (50 L darba tilpums}228 ° C t emper at ara. Pét T ]
ar visam iepriekS8 minétajam audzéSanas meto
54x1¢k ol oni ju veidojosas vienibas (KVV)/g. Meé¢
un procesu, Virtanen et al . (2008hb) i zvei do
trauki em. Saj a tais P.gigapteals por a sasn@kekd/Vigbi j a 3
Kuznetsovun Ru c h a i ( 2 OPLgganteaaauidkziesSianu Skidraja barc
barotnes sastavdalas izmantojot spirta dest.]i
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sénes bi-omésa/ ()7, ®n s pO®rvV/inzLn)a ki uengsa t(sl ,bSaxr1o0t n &
no spirta destil acijas atli kumiem, kas papi/l
Pec sénes audzesSanas Skidraja barotne, b
spiediena vai rotacijas vakuuma filtrésSanas
1991) KultivéSanas gadijuma uz cietas fazes
kol oni zéto substratu, vV ai atdal ot sénu spor
(Sala et al. 2021, Roswanjaya et gl2 02 2 ) . Ai zsargviel as, pi emeé
(karaginans, arabu sveki, ksanstianntaét s e &k e, |
(polivinilspirts un polivinilpifrohidoeahar id¢
(saharoze, glikoze, trehaloze un | aktoze) un
produkta sast aw&anthasii01B;dab@et a)A01;] Bejarahd@ Puopolg
2020; Tei,x022d) .etBiadl.ogi skais aizsardzibas |1
|l ietosSanai ti kai A pRidigamtcad mo raasKaurmml msce) i jsat
koncentrétu (67%) saharozes/ medus SkiTdumu (v
akti vi=t al,i 8 5()a Zema UuUdemss aktt i i gta,t es ammd aiun a
rauga sénu aktivo augsSanu pé& Webleer2806)aRishbath uz gl a
(1963) izveidoja pulverveida produktu, kas sd@ugiganeas por as (|l i of i |l i zé&j c
saharozes Skiduma) . Produkts vislabak gl abé:
i zmantoj ot kalcija hl or1 du. Ri shbeth (1963)
saharozes, 5 g pul v karbeksimetileelulbzas| kikskalpoja su§penbijasy n a
stabilizeSanai 2avé§anas l ai ka.

Lai veiktu Latvijas izcelsme®.giganteai z o ija pavair

Koksnes Kimijas instita eksperi me
l'itru tilpuma tvertneée i Skidr
1. diena 9. diena 17. diena 25. diena
2.3_’L.att.P.giganteamicUIija attogstoba biorea
barotnU
AudzésSanai P.pgameaieakl|totraa mi cél i js sakotneéeji
barotné 250 ml tilpuma (15 g iesala ekstrakt
P.giganteami cél i | a pavairosSana bi oreaktoros \
parametrus (temper at 0r~300apd@. Mi@.,gaisapadeviioB/min,as at r
papildus vielu pievienoSanu (polisorbats 80,
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|l egoezeal tat. | auj s e ¢ +t3n0a0t ,a pkga . mami sfelt uanr ade
L/min P.giganteami cél i js nofi kséjas wun aug gar bi o
met aliskajam detal am P-ip@V i & mooPbgidnteam8 @sermda § sa k
ti kai dal éj i nogul snéj as pie biorektora met 3
veida Ski dPrgggngambaredt n&. savu opti mal o bi omasu
kas satur iesala ekstraktu, sasniedz divu ne
iegutu papil dusmemi eelkiearmaBi comasou nes papil di
viel am.

Lai i | gt er mP.gigantea anl Hyptha@omafasctiaulare jaukto suspensiju

ietekmipuepseskauti st adaglvas ak @ak Xmé snaaz. m
paraugl aukumos eglu audkear tabdabélsiBOKavsar & @d s n é
3.nogabals, 20X v ar t anbgsbal$2 1 u n trijos paraugl aukumos
(150.k v a r tnaghbals @ 23ogabals, 22% v ar t aogabalyl 6e.gl u cel mi aps
divam jauktajam seénu Huasqcelarek b mh mar® gigaggtbar a d e i
i zol atuPécGl8Rstr ades Hetedbasidionk orf1i ciéjtd poaru sus
Apstradakopk aielt snubi ja 60 cel mi. | er Komtroldsaj os
egl u cel miHempbadidio@ dRaott isvdidka dr PG182uspensy.

2023gada pavasaminhneBbgdHdkRekmsmes ripas ievaktas
katr a apatr dadtetai ec1 gi 10 ri:pap, tklhai aastr
Heterobasidiorspp.i z ol at u s u' R e n siii) @ B.pigantea) z @ PGLB2yiv)
arH.fasciculareun PG182 i zo0)Jl atu mai sij umu

Rezultati l i ecina, ka apstrade ar jaukto
“Rot svtadp”"™P G182 (T2u.r3p.n2a. k ag totsé Ipsé)t.T j umos ti ks n
izol atu /suspensi ju maetegobgsidiorsup p.l gmiecéniinjaa i aett

Hypholoma X PG 18—
PG 182 —

RO |

Kontrole, 2HP + ZHA—

0 20 40 60 80 100

B Heterobasidion spp. % mP. gigantea %

2.32.att. P.giganteaun Heterobasidionspp.r e | a tmd wdJd B 7 Ae lautkans s
celmu apstrUdes eksperimentO.

Publ i céts r ak s'lHostassdciated inttagpeddic Phenbtypie Variation in
the Saprobic FunguRhlebiopsiggiganted htifps://link.springer.com/article/10.1007/s00248
02302176z) un K| a v Effed of $land tleiriningafbrmer land use and individual tree
parameters on wood inhabiting fungal community composition in young living Norway
sprucé htips://www.sciencedirect.com/science/article/pii/S1754504823000582
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https://link.springer.com/article/10.1007/s00248-023-02176-z
https://link.springer.com/article/10.1007/s00248-023-02176-z
https://www.sciencedirect.com/science/article/pii/S1754504823000582

3.SAKnNnU TRURIAI VSS)@-EBOPULUC$'UFRJU_KTTLR\IAV
DINAMIKA Il LGTSPUJOBMESSAI MNI ECOBRSKS I
PERSPEKT QNWVORODUCKOKO SUGUME GAUDZ U S

31I nformUci j a par Pkulsicantgriaunllapeglesp r i e d e

Larix sp.uz AUmMobu pret cel meni un
Celmenes-Armillaria  spp.i zr ai s a i ever oj amus me zsai mi
(Guillaumin & Legrand 2013).1 pas§i nozimigi S | Rinuszsglvwestris ] u mu |
j aunaudzés. Polija veiktie peéetTtjumi l i ecina

P. sylvestrisskaits var sasniegt 368 0 0 khhek thair/ u & EGiak 02004k Ar 1
Kl'i nSkal P.contptg i @ d e u(z nAemmilarig spp. ((Derapster, 2017; Matte&
Maynar d, 2001; Mugal a et al ., 19 8udniliecMayr r ay,
ka Armillaria ( T pAdsioyag v ar I zrai sttt | R.goBtorta § adhm &8s z a
(Mal l ett et alP.sylvestri9a9rPiontortas tdazd 1gjiunkoas v ai r ak i
10-20 gadus veci koki (Blenis, 2000). Noskaidrots, ka116 gadu s pec stad
A.ostoyad r i nf iP.cantoria(FigpGefal., 2008. P et T j u mi Anglija |ie
gadu vecumank. contortaa u d Aréndlariav ar i zr ai sT1t DbGrdigiesadk,us z alL
200)). Armillaria infekcijaP.contortas t adT1T j umos i r pieradita aritl
uz 89% arA.ostoyaei nf iRcodritootas aknu i r sastopamas- sénes
Gebbinck& Blenis, 199} . Saj a pé tTj uma i rP.qontatairdedicijas s, k a
avots bija inficétu celmu saknes vai saknu
nozi mi gArkilkajiaiieznp | at 1 ba veidiem, tapéc cel mu
Tstibali nepieci e mo & d eglaisdi 203t Morrisbraet dl.z u mu
8) . Zviedrlja vV e ta pétijuma, apkopoj ot
l ati1 ba, seci at s, ka c el IHeterobagidsotspp.f da@ s a ma .
menesArmlllarlaspp ) iszaataII:bOJOS()Vaslaépn'iseké mi né
ci nArmibatiai knd ekci j as Pa@moaaaiudajésmpsLc cel mu r a
% | 1Tdz 1, 3%. Haterdbaridioni rsfakknaui jpa sePpsoaoria z i jo
mos ir bijis no 31, 2% | 1 dzArmilazig. 9 %. T é
mi nétas at zi nas HeembasidioadganmuzArmillaria S an a s
| Aamillpria s 2 p | a®iblraw diaea Kl insSkalnu pr
Z tiem pa$sdi éeteropasidionc iPpiod m,msk a tatst iiagc
S ir parstavétas ne tikai viena aud
pi er aAmilariav kra wigeé ®l ai ci-gaknuw rtan spit ((SGaimbn
1; Laine, 1976; Stenlid& Wast er | und, 1986) . Lai i erobe?
l at i bu, nepieci eSamspati )vineonsaksa i sdu goas pdaa z0&
Kies ar patogenitati, respektitvi, mi ceéel i
dzumu un strauji izplatiti etsl, saﬁfi)l:)si'rs't)ém
patogénu mazak uznéemigu | &BarkuedzlD%)t ent ak
zéj ot 1 Qonillakd i nS k al
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mos Zviedrija, anal i
mi ir Tpasi nozi migi pi rmajos 10 gad:i
ba pret cel meln%86 )i.n ildaktcvsjijua (lKka rd mmealni, z
alnu priedes proveni en Heterobasidon & ti icked aa |
aetal.,20d9).k03gada iir ievakts séklu materia
kal nu priedes provenienceéem, | ai sagat a
Heterobasidiorun Armillaria.
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PetTj umi Angl i j a, Vacij a, Kanada, Japani

Larixsppsugas ir u ArmiBanma ogtayaeunpArneelteainfekciju (Cook, 1961;

Greig et al., 20010no, 1970; Robinso& Morrison, 2001; Seibt et al., 1971; Suzuki et al.,
1994; Winkler, 1973). Tomér vairuma ieprieks
KIl'i nS§kal nu pr i e dfensllaria mfekadju -E6nT gadu pv et uma. Pa
vecumam, pieaug rezistence phgimillaria, tapéc | ap s gPacontomaitiekt r aud z
rekomendéts stadit Apstogag(iMoarsr,i skoans eitn failc. &t als9 8:
peétij uma etdl.,A994) edskaidrots, ka akrmillaria ostoyaebi j a i nf i cét as

P. sylvestris 12,5%Picea abiesin 5,3%lLarixdecidua  Vai r a k o s L.pceideintagliss mos p
i nf i c GAtostdyaes eaa i n &.oxidentdis a) raksturo zema 1 nf e
vecumam (Robinson, Morrison, 2001); b) peéec 2
1988); c)L. occicentaliss e k mi ga kA oswoyaenbh &€« £d i j a attistibu kol
citam koku sugam ( En & Merrisat1994;IRobjnsorl & 8.22004) R0 b i n
Lapeglu sugas/ hibridi ar 1 Asndlaridai rsft eek opiaj w.t SKa tr
Angl i j a s ec +lidgadusvecunkam #&itmilladiazi rlf5i c ét as laalixkz és Kk a
eurolepisun Larix kaempferk oci nu skaits ir piecalsdeadeai zes |
(Greig et al., 2001

Ka jau i epAmilerlae$ nmekéeéi $as process ir | 1dzl
tikai Armillariai r pr i ekiSz @omd bfaa s, Hetarcgbasaiom &« dr o Bianaos ér
sekmigu at tRedféern Wi8Shawsgkinlée ,( 1991) . Turklat p ¢
rizomorfu daudzums pozitiwt atkaod el Bz @amorifzuol d
noverteéejums aué@rmitaga ivnafreklzcat abalpotenci al a r ac

PetiTjumos Zvi e darix xearolepisr aked iumat 4§, othka augst a i
sastopamajiem drleterobasidionn nf i cét aji em koksn&k®dnnbler g ak
Vollbrecht, 1999 . Ar 1 <ci t os p.aécidyaunlmikasmpienlLarigx earolépid 1 t a
unL.sibiricai nf i c &etdrobasidiasrt i pr i I nfi cét as Vaglldreght T bas |
etal., 1995 . Sie secinajumi ir svarigi, jo |l1dzTgu
uz platibam, WRmadariaiankfsetkucrioj aasu g@psontue n csia&Ilne s, i n
Viss ieprieks miAmiariaiinsf € kacuijj asse ciienraath, e Zkms an
priedes, gan | apeglu stadipamaszsi patbhal sf aseéetu
pieejamil bu, tadej adi i erobezoj ot artd rizom
Ssamazinasana noizAlme saknustmasmmé&jer nonakt k o
saknem vai to fragmenArmidanai zPprloattainbsy,, |naaik siienrac
faktori kas var veicinédheppamgtaasnbteoaésnatv
kas ir paklautl&sktegeaanh,(GOilBI)aurNion mi nét aj
mi truma saturs augsneéeé, gruntsodens | T meni s
di sbal anss, a u gnsryn £991;CH a&eDebsuréasilta 1084s Wirfkler, 1973).
Stadu uznArmillaiau ngre&tci j u var i1 etekmét ari st a
Savukart rizomorfu veidoSanos ietekmé ari a
Penicilliumun TrichodermaP é t T j u mi l i ecina, ka |ielaka dal
atrasti augsne noL.d@(édua(G8%mdt¢(svaéaa%)2001). I
atzinas | auj seci nat ,Hetekobasidionl dazpiug i k okkau aptitei neaci
samazi na iAmflariz (Serlach et al.al997; Morrison et al., 1988; Omdal, 1995).
Il r zi rHatensbasidknaai r ak apdraud skuju koku stadr]
zemés Armitlagavua i r ak sastopama meZza zemg€szewmamid
un gani b&be {LwWOnteaul t 1994) Armiasia g aanna tiae pirn feikc
novajinatus kokus. Pedéejos gados biezi nover
un il gstosSie |ietus periodi, kokiem var radil
pret celmenes infekciju (Ono, 1970; Dempster, 2Mdllett et al., 2001; Murray Leslie
2021). Ar1T siltakas ziemas var veicinat <cel
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izsl egta rizomorfu attistiba. Jebkura gadrdj
attieciba pret citiem pAnillargaésnuigeum, i zjpd raé Kiibnaass
palielinasSanos.

s izplatgganUs Utru

3.2. SakAu tr e
ku sugUm

up
ko
Latvija sastopamas dievga su ssaakkhieierolppsiceeppees s u
parviporumipamat a iwmrfdigrei egu Hammésong gpi epe@okart i nfi
sastopama ari | apu koku audzés).
MU s u d a r bia nogskadrokHetsrobasidion parviporumun Heterobasidion
annosum k al iaerlias p e rPggmanteai tzspélnaetst Sanas atrumu p
Kl'inS§kalnu priedes provenienceés.

3.21. Metodika

Eksperi ment abezdzzivvebiegtlkhiy kmikém un stumbru d:¢
5m augstumanPinus contortavar. latifolia pr o v e wii enredyw  sMU A di ¢ @ iman a
Vecumni eku i ecirknTt , k o0lo96d.i56Ral 6epl. un2402M4848.9) ( o b j
kas i #9985 gkaadtas ar di v g ®idus gontertea ag)téd daigeela@®2p3 .1 | T
stumbri snaganmiornsa tninglgia@AitSilaa (8.211.att.)

321lattUL Eksperi mentam sagatavotie vien
nogriegAi

Eksperimentantika izmantotiP. contortak o k i no Cetram provenien
13.SL,SK( “ Svkerrii » kont r ol3munajgsta@mapldaomaPowenienaes.AM
un 13. SL k adivikoki, bet®.pN—-eienskoks.

Metru garajiemnogrieni em no katramgéaliezmaoraipatlmalnlbiag
sazageéets -agtmuweanios2DIl uki Sos, | ai nEpleatra k
i es piavgiratiss nozar u vi etida@im n(ol8vikelnleks pr ovemiuesnces
numu,rséjka t npastat mesa augosa secTlba, marr kej ot
numuru un koka proverme e s pi BdekiBu. sagatavot. un e k
2023.gada28apr 1| 1
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KatraabhbhulgSpusé zageé,jtkanaz uribrtsamsa sa sa plniaesv ab
15cm)vismaz 1,5cm attaluma no mi z-dem @2Lratb)u. maB eddzrii|tuén
i epi Isiamaajt aHeterdbasislion P.giganteaun “ Rot”"st o p diensgas snu s p
suspensiju maisijumus

7

1,5cm
O 1.A.1.1 3 Q
60f dzt o OF YT
6 4
O A~ O

a
3.2.2.attUl &ksperimentadi zai ns anal i zUtiaj ols@tthrl Wijesy o s
shemati sks Jastatglatog vuontsi;e bbl ugogi
Sporu suspensi H amosumadim &.rpandporumurddivivPi gigantea
i zolatRot sunopllat vi j as I z cl82 @.hetabula) K. anhasums PG
slkonidijsporu suspensijas ar S p oR.gigantkao n c e n t
suspensijas ar®600 s por am mi llialbiotrradt os a g @&t atvagjaa pas a
eksperimenta i erT1koS$ankhko pipdtiatepa |St0malroitiiseé ar

atbil stosa33aaitspensijas (

3.2. tabula. Suspensijwarianti

Bedr Suspensija
Nr.
1 HPO H. parviporuml)
2 ‘Rotstop”
3 HAZ (H. annosuni)
4 PG182
5 HPN (. parviporum2)
‘Rot ssHa.mll X (sakot hBopi siinepielci vata g
6 pasa bedrité inexp2H.anmogutmin 2H paéviponum H €
i zol 4t u maisijums) ar koncentraci
7 HAU (H. annosun®)
PG182 +Hetmi x ( sak ot R.giganteal &2 i U n n@&mEasy
8 taja pasa bedr T .tm((2iHeapriodunumZit parvipdrurb
i zoatu mai stTjums) ar koncentraci|j
Bl ulpiéegi €etru neldléil matiam(BRibatt)itkessazaget i ses
|l Tdz sepmimiasz as 3ri pas, sakot no blukisSsa aug
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3.2.3.attU | Suspensiju e nelyla g/ i F b5 U i estr Udiuntbdjulg

inkubUgana kIl ) mata kamer U (b

Ri pas mar ket as, nomi zpdtaasst,mams @ ma zngaantkausn,e 5 ia
kl i mat a k amdar®dgganteasearst opami ba notei kta péc br
péec inkubacijas i z@Behdatoj as uz koksnes ripam

a b

324.attUl Psgiganteaat t 9 st gbas novUrtUjums SkRinisyeru pi
contortab | u ek lgugot i up Ua kT de|ceJ as ikP.gigameea a k a me
mi c_UdtitjCast 0ba daglDdasaldizz Bluthe sridas. Cipar.i
n o r $ubkpensijas variantu, kas satuP. gigantea, par ko | iecina orang

l zmant oj ot binokukwaadr ant d&seimststikeongaiiriuskkat rpular b
noteiktu Heterobasidiork on1 di j u atti1mstibu. Atrodot kont d|
tdenztsiarnlganas krasas mar ki er.
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Uzri pas Vvirsmas akrr ausdaesn smazrtkuirei rgaB. gganidaadsz 1 b u
micélija aiznemto | aukumu un ar |Hoggankebhu t i k.
mi c eR.gigardeaunHeterobasidiormi znemt os | aukumus parzi méj a
un ar planimetrfP L ANI X S10)i z MiéR.dghneeda i znemt o | aukumu.

Heterobasidiona i z n e mt o (cr)deguvaysmeus k ai t o't ar attiecig
punktu skaitu.

322. Rezul t Ot
P.giganteavi d éj ai satauydSatjaisosap st r adesg Rwd rsit ampt”
PG 182," Rot sHeto mikx un PG 182Het. mix) bi j a buot ibdkikT §0e] akKs
repr e zmRconta@ta provenienc 9.FN (6,101 mm/ d) enasal 1T dzi not a
pr ovenibRMc-€54+0,1 mm/ di Bk — 5000 mm/ d | $Kn-a4,9+0,0
mm/ d i (p<0,a5).

Ot

P. gigantea

n7 u5.PM
©
<6 =9.FN
il 13.5L
>° T B B I [ oesk
=]
c 4
n 3
= ,
=
_—
>0

Rotstop PG 182 Rotstop+Het. mix PG 182+Het. mix

ApstrUdes variants

3.25.attUl Bgiganteavi d Uj ai s augga R.asntortaprovuenmsi e|nectUrsU s
5.PM-P. contorta gimene Nr. 5 pPoveomntoarcta Pgin
Nr. 9 provenience Fort Nelson, 13.5tP. contorta gi mene Nr. 13
Laken, provemnit&kmeced® bWk mdpveampistr Udes varianta

P.gigantea vi d éj i daukmmsémvisemB.giganteaa pst r ades vari a
“Rot sRGA§2’ Rot sHetmpiXun PG 182=Het. mix)ém dzi | uma9pBN oveni
bija 11,0+0,3 cn?, 5.PM - 10,9+0,8 cn?, 13.SL- 9,1+1,5 cn?, SK - 7,7+0,2 cn? (3.2.6. att.)

Buti ski | i el aR.gigamead e g g eolnan b @mMyBRMs al 1dzi not
provenenci SK (p<0,05).
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P. gigantea

(%]
© 20 =5.PM
QL
£
< 15
N
® 10
=
= 5
=
0
Rotstop PG 182 Rotstop+Het. mix PG 182+Het. mix
ApstrUdes variants
3.26.attUl Bgiganteav i dUj i ai zAemmaidg i INa wKtonfosat 68 U's
proveni e®mRMUSP . contorta gimene Nr. 5 prPoveni e
contorta gi mene Nr. 9 proRencenter tFor gi Merd:

provenience Summit Laaekharpbbveroiepser Bdesdsve

Heterobasidioni z ol at u vi déjrainms J Hegefobagidesa @ it r ade s
varianti em: HP O, HAZ, HP B 48 tHmid) dibebN/ae ni en cC
47 £®mm/ diPMRr44 50 mm/ dbBle-d,4+® 1M@m/ (3Ri7.ath.a

augg adciaesn M
(o))

I

Heterobasidion

~

m5.PM
m9.FN

al

HPO HAZ HPN HAU
ApstrUdes variants

3.2.7.attU | deterobasidioni zo |l Ut u vi dUj ai s aRiagrjata as Ut
proveni eBRMISP. contorta gimene Nr. 5 FRroveni e
P.contorta gimene Nr. 9 @Lr-®vceonniteonrctea Fgoirnte nke |
provenience Summit Lakekarpboveraoiapser Bdesve

Heterobasidion zolvatdéji ai znemt aiHeterdbasdikra pmst ( ade v i
variantiem HPO, HAZ, HPN, HAU 6¢c m d z i | u ma 133L bija &34,den?,SK
—55 +,dcn?, 9.FN-52 +Bcn?, 5.,PM—-4,7 +Dcn?, bati skas atskiribas
starpprov eni encém SL (B42,0532.84aB).But i skakm videji ai
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laukumu6c m d z P.tountontap r ov e n iF&N8.81ls Wn S KHeterplasdbn | a

izol ats HAZ, s aHatedobasidion jzuorhaa tairenc.i t i em
n Heterobasidion
20 5.PM
= 9.FN
\:):')15 13.SL
N SK
® 10
- T ]
>
0
HPO HAZ HPN HAU
ApstrUdes variants
3.2.8. atU |. Heterobasidioni zo |l Ut u vi dUj i @ainz AemtNaimsU || eu |
P.contortaprov e ni d¢mRMe-.cont orta gi mene Nr. 5 prover
9.FN-P.contorta gimene Nr. 9 SirRhoemti@mica& diomene
13 provenience Summit )aakem0bpr ave mipsncd&deisr

P.gigantea at t T st1T ba bija tik Heterébasidgrmps knadaeas |
variantos { Rot sHep’ mi x un PG 182=Het. mi x ) , ku

Heterobasidioni z ol at u mai s 1 Heterolsasidiortkeotn.st et 2} s t|k
bl ukT S opmr olvweinsiaesncés kopa 11 blukisSos (17% n
“Rot stHhbept”. mi x un 10 blukiSos (17%) variant a
323. Seci nUj umi
1. PrépRat autnepL’at vi jas izcel smes izol ats P
Heterobasidioomi c él i ja attistibu KlinSkalnu priedes

2. P.giganteal abak HKltitn Sk alsrpu o p e nFerd Mesenun Pink
Mountaink o k sfieés proveniences var rekomendeét me 2
Heterobasidiorsporu infekcijas fonu.

3. Skriveru proveni erPcgigantca akigSamas virasl i
Heterobasidiorspp.mi c él i ja ai znemtais | aukums vislielaé@
Skriveru proveniences reprezentéjosa koksne.

4. Pamatojoties UR. giganteaunHeterobasidormugsSanas raditajiem (
un aiznemtais | aukums) , Rt Neiségnkn@inknMountainii e d e s
| abak piemérotas mezZza atj aunosS anHeterpbagideon t i ek
infekciju.
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33.Perspekt gvUkUs introdultds slkakdw
trupinov Ur t Uj ums

2023.gadt&ka i evakt i Ciekuri n @rieddsgpzr odvaem i Kih ¢ @

Turpmakajiem peéetijumistmadkas ek a&ss rseapr&arrae/mttd| e
Nelson 24 — Pink Mountainun 586— Summit Lake
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4.REKOMENDUCI JAS SAKnU PIlI EPES | ZRAI SQT(
SAMAZI NUGANAI

4.1.P.giganteaa t t Qtst Wp@Aj] ugU priedes kok:

Phlebiopsis giganteal abi ska i nfekcija samazina prie?z

Heterobasidionbaz 1 di j spor am d.R®&®Mi6gs v allodreéretvairaki a

d a b 5B R. giganteasporu fonsr nepietiekars, | ai b Gt iHstérobasidiespaub e Z ot u

infekciju (Berglund& R 6 n n h2804;gAnselmietal.,2 0 0 5) . Ta ka veikti
pétijumi par abu sénu izplatibu cel mu sakneés
P.giganteaa t t 1T sHeterdbasidiamr nf i cét & koksné, Hele@basidionh papi
mi célija saglabasanos un izplatibu.
4.1.1. MateriUli un metodes
Lai i1 gt er nA.gganteaaa vt a@rsttatbw trupéj uada pri ed
augusta ieriTkots eksperiments divas priezu
raksturojums eksperiment at abeurltadk.oSanas br1di
411.t abul a. EksperimentU iekNauto audgu
] 2023.
Audze Kv., nog. Vecums SaStLMega Platganali
formula ha celmu
skaits
Saltupes 93, 15 23 10P +B Ln 1,04 19
Kandavas 2 193, 1 21 10P Ln 1,90 6

2028.gachat | ,moimtair kK @€ zir akt i ama ||25zedotr Dedmd ceimj a
bija 15cm augsti un 8 celmi—50cm augsti.At bi | st o§i sakoteaéejiem
varianti em, septini no analH aeosumj z elndtc®@ 1 mi e
P.sylvestri§ ) k as H .cordoatd (Tttusr pma@a . annaslkmt ) a s desmitk ar t

celmi—arsaknu piepe¥ Mabbal, R sydvestiist dalk pmak noek:
H. annosun); analizeéet.i ari astoni k o Heterobakidion c el m
suspensijy4.1.2.tabula)No katra cel ma saknu kakl a, saknu
saknes pamatnes (amkwmdaiimed ra) swakagatgal ) poa
Laboratorija ripas nomizotas, nomazgatas ze
mai sinos inkubacijai uz septinam di enam.
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411. atVl. Anal i zUtie cel mar B9t z(0ayUiWmakdli @b )Im

atbil stogo koksnes paraugu numuri em.

Péec i nkRidganteaun Heterobasidiors ast opami ba ti ka nover
stereomi kr oskopu LRggadeaud BefeMbasidioom stéd ti §tuo at z 1
uz ripas, parziméja uz caurspidigas pl éeves
kopeja ,| akuekkmanai zé€j amo sénu micéeliparrnesaagmend:
Hagem agara barotnes t1r kul Hetarobasidionndiacl & |Siajnsa i
salidzinats ar cel @W2atptsalra)d e i |l ietoto i zol a

s Tme Bz ol Tha:
Ne 3 Baopeuie qegﬂ{we;mwm

\
A
~ a b - -
412. atil s No c el miHetenobasidgiomi z olstatiupdzi nUgana ar
apstrUdU | i et ot aH dmosumks (&) nreHsanriosumd (B).t i e m

Abos variantos Heterobasapstoinpmircd, ika tiire
vienu genotipu.

412 . tabula. AnalizUtie priedgu cel

Parauglaukums Celmanr. Celma H, cm |Heterobasidion z o |
Kandavas B7 15 H. annosun®
Kandavas B8 15 H. annosun®
Kandavas A4 50 H. annosuni
Kandavas A6 50 H. annosuni
Kandavas Al0 50 H. annosuni
Kandavas B2 50 H. annosun®
Saltupes A5 15 H. annosuni
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Saltupes A6 15 H. annosuni
Saltupes B2 15 H. annosun®
Saltupes B6 15 H. annosun®
Saltupes B10 15 H. annosun®
Saltupes K2* 15 -
Saltupes K3 15 -
Saltupes K9 15 -
Saltupes A2 50 H. annosuni
Saltupes A6 50 H. annosuni
Saltupes Bl 50 H. annosun®
Saltupes B5 50 H. annosun®
Saltupes B8 50 H. annosun®
Saltupes B9 50 H. annosun®
Saltupes K3 50 -
Saltupes K4 50 -
Saltupes K8 50 -
Saltupes K9 50 -
Saltupes K5 50 -

* Kontroles cel mi (apstrade nav veikta)

4.1.2. RezultUti

Kopuma t i %«881keksneslparagg(o vienacelmal 3 | 1 dz 64, vid
|l evakt eakplbgupAdiaamet rs bc¢inal2d0bine 2 & sparaugua 0 s 9
diametrs bija 2 cm.

Saknu piepes micélijs konstatéts 12 celm
s e p t 50 gmoasgstos celmos yiecosl5 cm augstos celmosokuma ar s aljlapu pi e
i nfil8dt saknu fragments jeb 21%-MMdnodemdbijai zet aj
no 15 c¢cm augst i e nmo%0em angstemcelmera vNUdk airntf i3c0ét aj i er
divi nebi ja s ak oletenobgsidiomai pcsétiriajdua,t isaavrukart no ap:

Heterobasidionmi c €| i j s pikcosnn® tseetpétisni em scelamis e mad aktai
H.annosurhi z o,l atm pi ecos no des mi H amaeslMri zear, a tkua s
Cel mu apstradei | i ¢ trghasd ies smékm ue pd Eereisma retod ait e
Ad7%anal i zéet Bnocléd pnaut rj &edat aijtiremoscelnmi esmptini em

apstr &ddanosum a miacsé@spensiiyn pi ecos no desmit cel mi
H. annosur@d miac @spangiju. Tr 1T s no SiemOcml mugmt b, j & a\b

pieci—15cm augsti.Cet r wH.ammosummi c €1 i | a apss @ eldw@isjkun u

paraugok o n sstaadisssta k nu pi e,pelksasnimcaeErddas ari1 uz celrr
anali zéet.aMadkssianad mzaéds saknulumise pak ni@@dacthg § an als
augstais celmsHeterobasidiork a 2@&dla (10 méneSsi péc eksperi

2022gada (di vi gatdia peci &bsSpens @Bckno nastttad léumsa m
s aknu kcanladgstajo§ celfinos).
Lie | ppe r g a mePngiganeeakeo n st at ét a ti kai 19 jeb 2%

fragmenti em; i egut aksa ss erpda g rneazse nttiérjkau | itemws ap
kontrolescelmug 1 2% no Vvi si em anhdksziémaaljaiesm iceed urg Seam
kas konstateéets [,ibigl4@gmai t e r g & melnitdszéingeii k a i
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(2021.gada maksi mal ai s attal ums Pgigdnteabis 30cm s aknu
s av udRg @ d60cm).

4.1.3. SecinUj umi

1.Tris gadus péc eksperimenta ieriTkoSanas sak
cel mu, daabvidskkaEista s pergamdrRtves amas i.miec &I icjes mu

2Li el a pergament séne ( dabHetekoldasidiomti ecked iijjau) prray
saknAassaknu piepes miceltlmsatstasit womaa mso sakKinkasr tp
i el asntppee gastkard0c !l af sal uma

3.Saknu pi epean angstesecélmog ai MMdbki 0es ssaakl 1 dzi not a
i z pl a tm dugstossc@mos.

4.2.P.giganteaaugNgerme,&u_ attogstoQobu ietekm
i zdal dganUs potaenci Ul a novl

Lai n oR: gigarteaun deterobasidiorm u g | ker manouj apodunami ku
no 2023. g ada Olnbvembfinevleri k& rsa i lzddahd di Z2uomas pnoorvue r t ¢
VDr e¢giQGgesieck nT MP®& Kal snavas meZu novada. E k
P.giganteaun 18 Heterobasidom u gl ker meni . Pavi sam sporul aci
v a i mda&20 Petritrauki (5. pielikums)

Heterobasidomm u gl ker menu sporul acija analizeta r

atsevi Skiem augl ker Rgigantear8 rvd idzZgs. 6Vaieriwemd , g

katra augl ker mena eks p eagacdtastnidlleatt3ERPeg o1 ¢ ir jaa

ilgums5-20 mi,attkasT ba no sporul acijaaugmwnsteasi ka
S

Verojama stipra porul dacijas intensitate. A
P.giganteaaug| ker meni em eksponékas dbivjia Psdirdt Tttrse
strukturalajam i zmainam, pi emér am, atdal T ] usc
vV ai jauno augl kermenu attistiba blakuwus iepr
gadijuma ti4&d omvatett@ltumd5viens no otra un sy
ka videjais no diviem Petri veikkBQU&Xx epngl. i Slpiom a
30 redzes | asikosu dAadsdkzumyamsevertejuns) dazad
saistits ar to, ka augl kermenu attistiba, ka
no P.gigantea  k detaobdsidonaugmkarem ti ka agaldiaz atni Sjaq.

sezona tie zaudéj aPyigpanteahugbhker mseavukhkhas pava
izdali1ja sporas, sakoties sausuma peri odam,
ti ka partraukt s, taCu péec |liatsakpesipodal et
atkartoti ti ka i1 ek]auti eksperiment a. At sev
reizi, | ai par baudnpéuc asupgd rkue runeesnkua ivti etsa | sietcaitni.
ir i zmainijusies krasa vhap&onatkhéaetasasspaok
veikta. LT d z ar to dal a n o Heteboliasidion énj P.gigaamtraa | 1 z é t
augl kermeniem novérojumu | a&ai kbaett itkoa eoitieestiae gt

augl ker meni
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G H

4.21. attU | ®.gigantea / Heterobasidions p p . sporul Ucij as i nten
pergament sUnes sporul UcAjPaggantgaa aglli keenrtr@nin o v DG 1
1,B—P.giganteaa u g | k e r m® G- Heteréb&sidiora u g | k e r 1h,Dr Heterobbsidion

augl ker #& E+Heterbbasidom ug | ker 3e&nP.gigaleda ug | ker melni s PG4
G-i z ZuRgigdritecaaug| ker me2p H-R.dgédeas por ul aci jas gradient

MPS Kal snavas—erkspernoneanad@ i ek|autie augl ker meni
izgaztas egles saknu kakla .un stumbra pamata (nor
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| eglti e datHetedlobasdoispp.agaP.gigantepgamor ul aci j u r aks
maksimumi:aprun aj-aidg ysat a me.n ed toAstéd (s4).r.Heterabasidion
aktP.gganteas porul acija sakas jau februara ménes
izS8kirosSais ir temperatidra un mitrums.
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23.04.
29.04.
01.05.
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27.06. |
05.07.
20.07
27.07.
01.08.
11.08.
17.08.
24.08.
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25.10.
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=P g-1-1 em=Pg-1-2 em—Pg-1-3 Pg-1-4 e===Pg-1-5
P (-1 -6 emmm=PQ-1-7 emm—Pg-1-5Amm—pPg-3-]1 e—Pg-3-1A
e PQ-4A -1 e P-13 -] e Pg-13 -1A

4.22. attU |. Heterobasidion(a) un P.gigantealp)au g Nger me Au spor ul Uci
Ha-1-4 ¢ H2&3 i sporu daudzuma uzskaite zem dagUdi em Hetero
augNger me&i e é .-1BBAg sporu daudzumauzskaitez e m d a gudi em

Pgigantea augNdger meAi em.
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Sporu daudzuma noveéerfaeyuma Heaterabasdmaun ka m
P.giganteai zdal Tt o sporu drmddzmimms ,i rr é8k4i Tndox 4 upzr el
augusta ménesos: 314675dbktpaotlernt a-196Abmel40595. bet s
|l egluti e dati gagat ppt i npamai&cdodasididnt ad alsi, t ok as p o
daudzums vair akakgigantedpzreosd up &t ®nisepdezE U daddzu
eksperimenta videji 2,8 reizes.

Heterobasidiona u g | k esransetnoap atmikba n2 022t egadarierl K¢
parauglaukumas Vv i s o0s paraugl aukumos VD regiona O
paraugl aukuma MPS Kaésntvuai @aduglakandsédidsa] o s
mi nétajos padOmurgd dhiukkssdorso s poceanturzas klkao rn tsa tt &

sporul eéj osi augl kemmarnit.al dma)ak af @lp,e4s med i
paraugl aukuma VD regiona Ogres meza iecirknil
Lai anal iPgiganteas por ul aci j as gradient u, ekspe
pergament sénes -laun §GlRAe(4.2idabula) SRUpIkBku ripas 1% pr 17 | 1
eksponétas zem augl ker meni em, ka art 2, 10,
zieme|l austrumu (ZA), austrumu (A), di envi da
(DR), rietumu (R) un zieed r i et umu ( ZR) vimazijeAn 0 s2 2 .S aawKb
199s eptembri1 ripas eksponétas 5, 10, DA B,, 20,
DR, R un ZR virzienos. Skuju koku ripas 1kt obr 1 eksponétas 2, 5,
attalumda austrumu, rietubBksperemehuauh9di apw
44 egles un 44 priedes ripas, bet 01.05,22.08. un #89p t e mbr 1 Kk at60Dp@riedek s per i
ri pas, 3442 optoédes ri pas. Met odi kas i zmali
saskanotas, konsultéjoties ar koleégiem no Tu

4.2.1. tabula. MPS Kalsnava Megu novada 13
apsekojuma reizes.

Datums | Ri pu s k mg¢g Ripas kontrolei
19.04 | 44 (P) 44(E) 10 (P) 10(E)
01.05 | 60 (P) 5 (P)
22.08 | 60 (P) 15 (P)
19.09 |60 (P) 15 (P)
31.10 |42 (P) 15 (P)
19.apr 1 lailu,gu? ®2sae,pt & b rok t wHeter@asidionun P. gigantea
infekcija konstatéta tikali atbsepi 8kbpkumn)al i

P.giganteas por ul aci j makpaseth¢$pedi mentbdt el s)
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D:D:D:D:D:DCDCQ_<<E<E<E<E<E<E | S D S DA S S S DR S DR S P |
NNNNNNNSSS535353 SNNNSSAN*EE885885
[a I W a i M I o R B e Y W o N W o oooooa0o0 paoaoaaoa

m Harel lauk % m Pg rel lauk % m Ha rel lauk % mPg rel lauk %

4.2 3.attU | Heterobasidionsp. unP. giganteas p o r u | Ucijas gradients.
(yassimi cUl i ja rel at priedésrsi gstktsai RaxmHabsER, BA,
ZA,DRianal i zUtie virzi emdgiganteda uég N\ogoe ranet AJal unmest r
Ha i HeterobasidonPgi P.gigantea

|l egldtie dati apstiprina e Heterobadddrzteilkda g a d a
i nfekcij a-2@nm nastttada Pegigaateda0og | k e r me Paiganteagporu k a r t
infekcija priedem atitpalsuma@aonmsd atéaghkearOomena.
Heterobasidions por ul aci j as gradient a novertejuma,
samazi na0mums$ t @l uma no aug?Rler mena (Broana et

Heterobasidionun P.giganteami j i edar bi ba anali zéta 9 par
ieprieksS8éja gada paraugl aukumi, bet divi i el
13.j 0l igwrgus2zt.akuab@il par augl aukumdsgigatgduu audz
Heterobasidionfonu tika izliktas 330 priedes ripa#.2.2. tabula)Kat ra par augl au
izliktas 15 ripas, izmantojot Gonthier et 8200) modi fi cét u met odi ku; r
24 stundas.

4.2.2 tabula. Heterobasidion(Ha) un P. gigantea(Pg) mi ¢ Ul ifal ati qd\Ua ias s

ai zAemt ai s (%) d k v ipdrauglaukubhesMPS Kalsnavasme gu rJav a d
Parauglaukum| 13.j a | j 13.j @ | | 2.augusts| 2. augusts| 31.oktobris | 31 oktobris
Ha % Pg % Ha % Pg % Ha % Pg %
6 1575 1,33 2,45 2,37
7 14,73 0 6,54 0,67 1,36 0
8 4,04 0 8,84 11,09
9 7,36 0 1946 13,86
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10 12,94 0 6,14 19,65 0,65 0
11 9,86 0 0,55 40,94

12 21,68 0,32 13,53 4,17

14 3,03 0 1,245 0 0,10 0
15 7,27 0 573 1,33 0,21 0
Vi deéeji 10,74 0,18 7,16 10,45 0,58 0
Kontrole 0,24 0 1,09 0 0,21 0
* Ripu ekspoziicrfjeakcidjaga u mso ws@rotr&us an ai

Ak t THeterobasidions por ul aci j a

intensivak

sporul e

at z1 métgigantgaddudzj a
august a

meé |

me pseespit iunno sS anjoa dneév

parauglaukumierhleterobasidiorr el at 1T vai s aukums analizéetaja
(4.2.2. tabul a) P.gigantea b eHembasidiotna t d s it Pkia s k uj
koksne (4.2.4. atteéels).
oo 12
PRERT
)
©
© O 8
Za
Q
o 4
£
2
0 — —
13.07 2.08 31.10

m Harel lauk % m Pg rel lauk %
4.2.4 att. Heterobasidiorspp. unP.giganteas por u i nf ekci ja devi Aos
MPS Kal snavas megktobvadwmUpebhopa
(Ha'i Heterobasidon; Pgi P.gigantea).

LidzT1gi rezeplrti @tkiS iLe/gMdt iSidraivai vei ktajos p
2016).Heterobasidion’ P.giganteai nf ek ci j as n ov é astpa@guglaskemosP S K a
at s p oHgtarbbasidionvs. P. giganteaat sevi Sko augl kermenu spo
(422at t éllast)t,zi km& 11. par auglaaduak uenla s paerrii meoe a .
Vi saugst akR ggantdatkki @023.gaa ddagiganteaa kt Tva sporul aci j
augusta, b-eotk t200b2r2a. sgaskduama .

421. SecinUj umi
1.Heterobasidion zdal 1t o sporu daudzums vegetacijas
P.giganteat zdal 1Tt o suporu daudzum
2.P.giganteg auno augl kermenu veadgahasm&pesoat ét
At S IHeterdbdsidionR.gigantea ak st ur o t al aks sporul acij

3.
5

O m attalumam no augl ker mena) .
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4.3. EksperimentUl ajos stUdgjumos
provenienl|lu/ gi meAu genUtisko mat

| epri eksSéj aoppréiteizjuu nbur Tdvaatpip ud éens Lphdeoivaj&pcdd j u p
priedes uznéemiba pret saknu pRiiekistiimsSatek a rail
Tapeoa2l. gada atl as1tas tri1s past@ait @tsa uptriisek
geografiskas kultarais amalzipaamtavepnaendudueném
saknu piepi

4.3.1. MateriUls un metodes

2023. gada 81 uzdevumakspevbament alt &iastpt.i
MP S Kal snavas me Z u novada 210. kvartal a 10
brivapputes p&vnagejde snhadBdajemmi (4. 3. 1. tabul

43.1.tabula.20B8. gadU analizUto parastUs priedes pr
raksturojums

Parauglaukumg At r aSanéas |Vecums,gadi [Pl at 1 b
Bart a 56.3788, 21.2094 48 35
Zvirgzde 56.6794, 24.4369 48 3

Kalshava 2 56.6838, 25.9940 7 15

Bartas un Zvi r gzHdasosupkalraatubgd tanuek urmmotse i kt a, |
vainagu st,amekizgj @t auglkermer,lu sastopami bt
MPS staKdailjsunnava 2 vei kt anpalkaglegkmiciiieaudskl|STatnaaj o
t a ck alatriesScanlae vi et a, k
knu kakINokadastudpmaimiems &b
b i

Heterobasidioninfekcijas centrosAt z 1 mé
pi ezl mes, vV ai pi e a
paenmt as apméram 3 cm ezas r,i pkad dreis p® § lamu
augl kermeni , . jRipae kogada tta$|LVMI Sil ava,
analize un pacCatgempezrgtabati + 4

| evakit@ass nomizoaas,binemazgzéetmaan'ﬂmk'etnésa kran
polietil éna maisos, atstajot mai su Rpad us v a
inkut5—§td|an35|stabas tJeamppeércatitml@ub ésSanas uz ripeé
sakn pi epeaarkolniiedsimaassterilizétul pincedial pt
tTrkuIturas

No paraugiem,kasev akti no nel i @lcam)d ivaame tnroa skto cpirnii
koksnes, atseviékaullktdslmi(shdaag;emkagairaa har et zes
veida izdaliltu sakn piepes micéliju. Ja pie
ardiametul i erpaddc m, ari no tiem m éétérabasigdiamit d &lSiaj w.e i

4.3.2. RezultUti

Kopuandal i zétajos stadijumos konstatet.i 6 9
348 jeb 25% konstatéta saknu piepes infekci

66



koki em Bartas - 2avirgadés ynb3taKa lI38m v as) . Saknu pi
tiTrkultogra izdevies i1zol ét no 227 paraugi em.
4.3.2. tabula. Heterobasidioninfekcijas raksturojums 203. gadU anal i z Ut o p

priedes provenienloa un gi meAu st UOd
Parauglaukums | K a | € koki Ar _ Hete_roba_3|d|c_)n I Z dal ﬂ-|EteEmbaS|d|on
sppi nficéti|tirkultuoras

Bart a 49 9 I
Zvirgzde 42 16 15
Kalsnava 2 607 323 205
Turpmakaj a dar b Hetemlzasideod zzéotl aa t iue gstatlor dzi nas al
somati skas sadeglr9i8bsa)s, tleasit un o(sktae ndiriod u pat oge.l
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PIELIKUMI

1. pielikums
Heterobasidiors ast opamdbas novUrtUganai 2023. gadU
audzes
Audzes AA | BO Sugas s a Plat. l’raenl-( Kal tug I—Tgtl;lrgrb. Te;ergbé
atslega T N ha skaits transe augN lab.
20126014 | Ln | I 10P56 +E51 | 0,761 | 3 6 1
20247918 | Ln | | | 10P55+E55 B55| 2,035 | 8 2
2028531 | Dm | | | 10P57 +E57 B57| 1,437 | 2 0
2031667 | Ln | Ia 10P45 1,203 | 4 9 2
2033834 | Ln | | | 10P47 +E47 B47| 0413 | 2 0
203422 | Ln | la 10P43 09 2 1
2131583 | Ln | I 10P57 1,328 | 4 32 1
2131641 | Ln | | 10P57 ats E57 | 2275 | 2 11 1
2133473 | Mr | | 10P50 +E50 | 1,304 | 2 0
2133483 | Dm | | 10P51 1,068 | 7 2 1
21338923 | Dm | la 10P55 0687 | 3 5 2
701-271-11 | Mr | 1l 10P55 +B45 | 2,033 | 9 3
7012719 | Mr | IV | 10P57 +E57 B57| 1229 | 2 0
70210413 | Mr | 1l 10P53 1371 5 8
70417-44 | Mr | il 10P52 +B49 | 1464 | 3 29
7043810 | Ln | Il | 10P56 +E53 E74| 105 | 2 1
704582 | Mr | 1 10P50 0325 | 2
705485 | Ln | | 10P39 0639 | 2 19 9 1
7074-3 | Mr | i 10P47 +B47 | 3655 | 13 15
70837311 | Mr | Il 10P49 1138 | 2 11
70926011 | Mr | i 10P54 1,014 | 3 0
71012524 | Ln | | | 10P55+B55 E55| 1,734 | 4 1
71026929 | Ln | i 10P52 +E52 | 2491 | 7 3
7131091 | Mr | il 10P56 1,361 2 4
7135220 | Mr | I 10P57 +E57 | 037 | 1 1
80524925 | Ln | Ia 10P43 0382 | 3 3

74



2. pielikums
Logu slazdu izvietojumsparauglaukumosb e z mugur kaul ni eku daudz\
novUrtUjumam trupUjugU koksnU

ﬁ 501.kvartalapgabals A

LVM GEO

M1 : 15 000 m Sistémas GEO izdruka
750 300 450 600 29082023 @g8%
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3pi el i kums

T. abietnumauggans Utruma novUrtUjums (tabul O

laukums mm?k onkr Ut aj U mUr-mij wlnai jds emiUd AUmi s i | nu
| sororawms | 611 | 811 [1041(1341| 1541 | 1741 | 2111 | 2441 | 2711 | 29.11
TR-1 213 | 637 | 1270 | 2171 | 3124 | 3823 5521 | 5973 | 5751 | 5989
TR-3 86 265 | 706 | 1321 | 1908 | 2440 3902 | 4832 | 5458 | 5421
TR-5 127 | 468 | 1079 | 1947 | 2856 | 3567 5213 | 6273 | 6359*
TR-6 94 301 | 642 | 1166 | 1762 | 2459 4009 | 5450 | 6040 | 6222
TR-19 72 320 | 806 | 1667 | 2353 | 2971 4037 | 5673 | 6315 | 6359
TR-21 107 | 269 | 621 | 1170 | 1675 | 2365 3726 | 4852 | 5619 | 5780
BT-C 63 163 | 526 | 1287 | 2160 | 2964 4841 | 6012 | 6359
TR-25 61 128 | 296 | 706 | 1367 | 1918 2992 | 3575 | 3790 | 4178
TR-23 110 | 709 | 1517 | 2577 | 3607 | 4514 5635 | 5979 | 6039 | 6195
TR-24 85 425 | 929 | 2060 | 3200 | 3910 5596 | 6308 | 6359
TR-2 69 220 | 515 | 1135 | 2029 | 2710 4594 | 5628 | 6347 | 6359
TR-4 58 108 | 224 | 461 | 862 1332 2836 | 4184 | 5420 | 4042
TR-7 64 154 | 420 | 1052 | 1769 | 2550 4162 | 5236 | 5807 | 5857
TR-8 66 144 | 373 | 1101 | 1902 | 2717 4291 | 5691 | 6359
TR-9 73 155 | 483 | 1101 | 1979 | 2873 4775 | 6018 | 6109 | 6359
TR-12 55 307 | 821 | 1625 | 2583 | 3534 5566 | 6161 | 6359
TR-15 58 204 | 637 | 1697 | 2582 | 3619 5197 | 5611 | 6359
TR-16 51 100 | 168 | 322 | 698 1214 2870 | 4329 | 5535 | 6214
TR-20 58 283 | 716 | 1539 | 2185 | 3059 4896 | 6275 | 6285 | 6359
TR-22 57 185 | 438 | 940 | 1584 | 2170 3416 | 4839 | 5330 | 3434
TR-ZA 76 381 | 1007 | 2119 | 3040 | 3937 5678 | 6281 | 6359
PAK2.P1 | o7 264 | 579 | 1164 | 1858 | 2771 3959 | 4818 | 5474 | 6119
PAK4PL | 45 71 | 105 | 137 | 235 352 677 922 1201 | 1493
12.K1.P3 | 65 211 | 556 | 1102 | 1633 | 2063 2743 | 3112 | 3208 | 3416
12.K1LP9 | 61 211 | 526 | 1116 | 2017 | 2788 4478 | 5654 | 6110 | 6359
12.K3.P3 | 58 204 | 855 | 1665 | 2486 | 3051 4042 | 5508 | 5492 | 5473
12.K3.P8 | 343 | 806 | 1392 | 2060 | 2932 | 3452 4652 | 5352 | 6188 | 6359
PAKLPL | 64 262 | 533 | 1047 | 1681 | 2292 4014 | 5345 | 5919 | 6266
PAK3P2 | 71 315 | 699 | 1465 | 2430 | 3393 5053 | 5863 | 6161 | 6359
11.K1.P1 | 57 256 | 632 | 1270 | 1822 | 2475 3549 | 4263 | 4823 | 5242
12.K2P5 | 100 | 376 | 971 | 2062 | 3118 | 3980 5385 | 6019 | 6206 | 6310
V4 60 204 | 848 | 1678 | 2633 | 3952 5760 | 6359
V6 108 | 375 | 875 | 1741 | 2614 | 3443 5664 | 6359
V8 65 344 | 962 | 1984 | 3050 | 4098 5693 | 6359
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Ant agoni s ma

4pi el i kums

n B abletmuni jz wrh <0 t dpeciem k. anadsumun
vi dUj ai s

pieciemH. parviporumi z o | Utpilerma.ugruma zonas
vi enU
T. abiXH.i naunnmosum T. abiXH.i npuasr vi por
TR HA mm/ d TR HP mm/ d*
TR1 HAZ 08 6 TR1 HP O 09 9
TR1 HAU 06 4 TR1 HP N 0,75
TR1 HAS51 09 3 TR1 S121K 045
TR1 V Ma 1|/0514 TR1 SR49 09 8
TR1 12.2.P|094 TR1 SR98. 3./]100
TR3 HAZ 10 2 TRS3 HP O 0,8 3
TR3 HAU 058 TRS3 HP N 050
TR3 HAS51 10 4 TR3 S121K 037
TR3 V Ma 1|022 TR3 SR49 104
TR3 12.2.P|105 TRS3 SR98. 3./]102
TRS5 HAZ 08 5 TR5 HP O 0,3 6
TRS5 HAU 029 TR5 HP N 0,0 6
TRS5 HAS51 06 8 TR5 S121K 014
TRS5 V Ma 1|025 TR5 SR49 09 6
TRS5 12.2.P|052 TR5 SR98. 3./]0714
TR6 HAZ 051 TR6 HP O 08 2
TR6 HAU 059 TR6 HP N 0,18
TR6 HAS51 0,77 TR6 S121K 09 3
TR6 V Ma 1|/000 TR6 SR49 08 2
TR6 12.2.P|035 TR6 SR98. 3./]065
TR19 HAZ 08 4 TR19 HP O 059
TR19 HAU 055 TR19 HP N 039
TR19 HAS51 071 TR19 S121K 0,75
TR19 V Ma 1|062 TR19 SR49 09 9
TR19 12.2.P|078 TR19 SR98. 3./098
TR21 HAZ 04 7 TR21 HP O 031
TR21 HAU 027 TR21 HP N 04 4
TR21 HAS51 06 8 TR21 S121K 013
TR21 V Ma 1|]045 TR21 SR49 03 2
TR21 12.2.P|039 TR21 SR98. 3./]0314
B TC HAZ 04 0 B TC HP O 09 2
B TC HAU 053 B TC HP N 04 8
B TC HAS51 0,7 3 B TC S121K 04 6
B TC V Ma 1]036 B TC SR49 090
B TC 12.2.P|073 B TC SR98. 3./]0614
TR23 HAZ 056 TR23 HP O 055
TR23 HAU 04 0 TR23 HP N 06 0
TR23 HAS51 06 7 TR23 S121K 100
TR23 V Ma 1]|011 TR23 SR49 05 3
TR23 12.2.P|010 TR23 SR98. 3./]036
TR24 HAZ 08 0 TR24 HP O 100
TR24 HAU 09 7 TR24 HP N 047
TR24 HAS51 115 TR24 S121K 0,6 3
TR24 V Ma 1|]008 TR24 SR49 109
TR24 12.2.P|097 TR24 SR98. 3./115
TR25 HAZ 06 3 TR25 HP O 05 6
TR25 HAU 04 9 TR25 HP N 035
TR25 HAS51 06 9 TR25 S121K 0,7 8
TR25 V Ma 1]|]006 TR25 SR49 101
TR25 12.2.P|071 TR25 SR98. 3./]061
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) 5. pielikums .
P.giganteaun Heterobasidiors por ul Uci jas novUrt Ujun

Vieta Suga PL Augl k. ID Cik reizes
apsekots

Ogre Ha 1 2 Hal-2 5
Ogre Ha 1 Hal-4 7
Ogre Ha 1 5 Ha1l-5 4
Ogre Ha 1 2As Ha-1-2As 4
Ogre Ha 1 3A Ha1-3A 6
Ogre Ha 1 3AB Ha-1-3AB 2
Ogre Ha 1 3ABC Ha1-3ABC 3
Ogre Ha 1 4A Hal-4A 14
Ogre Ha 1 5s Ha-1-5s 3
Ogre Pg 1 1 Pgl-1 13
Ogre Pg 1 2 Pgl-2 11
Ogre Pg 1 3 Pgl-3 10
Ogre Pg 1 4 Pgl-4 19
Ogre Pg 1 5 Pgl-5 9
Ogre Pg 1 6 Pgl-6 12
Ogre Pg 1 7 Pgl-7 11
Ogre Pg 1 1B Pgl-1B 1
Ogre Pg 1 5A Pg1-5A 8
Ogre Pg 1 5A1 Pg1-5A1 1
Ogre Pg 1 5B Pg1-5B 4
Ogre Pg 1 5B1 Pg1l-5B1 3
Ogre Ha 2 1 Ha2-1 3
Ogre Ha 2 2 Ha2-2 1
Ogre Ha 2 3 Ha2 -3 7
Ogre Pg 2 1 Pg2-1 4
Ogre Pg 2 2 Pg2-2 3
Ogre Ha 3 1 Ha3-1 11
Ogre Ha 3 2 Ha3-2 9
Ogre Ha 3 3 Ha-3-3 16
Ogre Ha 3 3A Ha-3-3A 4
Ogre Ha 3 Fons Ha3 -Fons 3
Ogre Pg 3 1 Pg3-1 13
Ogre Pg 3 3 Pg3-3 4
Ogre Pg 3 1A Pg3-1A 11
Ogre Trihaptum 3 Tr Trihaptum3 -Tr 3
Ogre Pg 4 Pg4-1 3
Ogre Ha 4A Ha4A -1 7
Ogre Ha 4A Ha4A -2 7
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Ogre Pg 4A Pg4A-1 14
Ogre Pg 4A Pg4A -2
Ogre Pg 4A Pg4A -3 5
Ogre Pg 4A 2A Pg4A -2A
Kalsnava Pg 13 1 Pg13-1 14
Kalsnava Pg 13 1A Pg13-1A 17
Kalsnava Pg 13 Fons Pg13-Fons 1

79



6. pielikums
Heterobasidion(Ha) un P. gigantea(Pg)infekcija19.a pr ¢ lau,g ux2sl,ptlednbr §
un3l.okt obr o i zv(nkkcipkaojn8gs atiUp@s ti kai atsevi
transektu virzienos).
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22.08 Z-D Priede

22.08 RA Priede
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31.10* RA Priede
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