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KOPSAVILKUMS
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SUMMARY

20 middleaged pine stands were surveyed, wood samples were collected and
Heterobasidiorpurecultureswereisolated.Two long-termplotswereestablishedo assesthe
dynamics of root rot.

In spruce stands with peat soils, seven plots were sampled to assess the occurrence of
Armillaria rhizomorphs at different depths. It was found that the highest abundance of
rhizomorphsoccurredto a depthof 10 cm; both peatand mineral soils were dominatedby
A. cepistipes

A long-term experiment showed thhfeterobasidionmycelium remains viable for at
least six years in root fragments buried in peat soil. The persistence of the mycelium is
influenced by the volume of the root fragments, with six times rHeterobasidiorinfected
roots found in 30@n¥ samples compared to 50 Esamples45 pine stumps werexcavated
to assess the mycelial developmentH¥terobasidionand P. giganteain roots. It was
concluded that the pathogen mycelium was present in 44% of the stumpsednal
Heterobasidiorwasisolatedfrom 298 outof the 1259rootfragmentsanalysedfour yearsafter
treatment of the stumps witHeterobasidionconidia spores, thmycelium was found up to
150 cm from the root collar.

Theanalysiof 10isolatesof P. giganteafrom Latviashowedhateightisolatesn spruce
wood and five isolates in pine wood showed higher mycelial growth rate and area occupied
comparedto the isolate in the Rotstop. Theseresultsconfirm that it is possibleto isolate
P.gigantea isolates of local origin that can provide equivalent protection against
Heterobasidioninfection comparedto Rotstop. Trichaptum abietinumin suspensiorwith
P. giganteawasfoundto increase thefficacy of P. giganteaagainstHeterobasidionNatural
infection with P. giganteain pine wood provided 100% protection agaikkgterobasidion
spore infection.

TheP. giganteaspores was assessed in four spruce stands between March and November.
The sporulationintensity of 25 P. giganteafruiting bodiesand six Heterobasidionfruiting
bodies was analysed: the number of spores releaséteteyobasidionduring the growing
season was 2.5 timagyher than the number of spores releasel.lgyganteaThe sporulation
gradientof P. giganteawasassesseth threeplotsin the Ogredistrict of the Central Daugava
region and in the territory of the Forest Research Station. It was concluded that in spruce stands
natural infection withP. giganteacannot protect the stumps agaikigtterobasidionbecause
intensivecolonisatiorof substrateby P. giganteaoccursonly in the vicinity of fruiting bodies.

A long-term experiment was set up &malyse the development &. giganteain
Heterobasidionnfectedwood.13 sprucdreeswerefelled and109two-metrelong billetswere
prepared, 82 of which were treated withgiganteaand 26 were left as control.
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1.SAKNTRUPESI ZPLATSKBAJKOKU AUDZ U S

1.1.Sa k piepess ast opamp 0asvlijdidgemap r i e gu
audzUs

1.1.1. Metodes

SakAu piepes sastopamdobas novUrt Ugad@m vi

atl as@Qtas un apsekotas 20 audzes.i6Qfgad)gu at |
sast UR)s, (|d.lOdeU kopgana (apsekoganas brgdgo Kk
tips (iz zvUl Ut as au_dzBeha) sausiers’) un pl at oba

Vi sUs apsekotaj Us udzUs sakAu piepes sa
infekcijai rakstu a em vizuUlajiem simpt

A rog JI z

Silava pUtgjumos (vainaga st Uvokletials2019% Unes
gan pUc konodijsporu stadiejtasalkqgksln%98)p arPkalt
apsekoganas un paraugu anal gzes metodi ka apr

1.12Rezul t Ut i

2024.9 a dpdekotagOaudzes s a kplepess ast opmam@d a Whsept i AUs
transkealtatrutlﬂ(szrbjellkumslllattWIay.lsdkwsskaikbkl@kopumu
116 koki), bet sakAu piepes augs\lerrpretAu kad e

paAemt i 96 koksnes paraugi Heterobdsididninfekgju e m k o |
k o k sHetgrobasidioni nf ekci ja konstatUta 13 audzUs (
patogUna sugu izdal gtajUm t ¢r Kuhnosum pm, egius U
sakAu piepes) infekcija.

25 0 25 50 75 100 km

1.1.1.att. 2024gadepsekR1$yltdestr|SV| d Ugcwana audzes. Melns aplis
iaudzU konstatUti kaltugi, simptomOUtiski |
trosskdmssat Uti si mpt oHndhmosusmki koki , i zdal §
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KopumUO no 2021. gada | 24. gadam aps
(2021i5®.ad20227, gad®w36 gad @0addzegafdlU Ka
simtomUtiski koki konstatUti 78 audztm (63%
vi sUm apsekot aj UmHeterLa)tohsncM)m)nf|e|1<ckq>rast(dt Ut 2. att

PUt ojLu re 424:30 ghdusy e cpl si aELngEIdIbstobaS|d|onnfekcuak onstat Ut a
35, 5% analizUto neopsaebkad tuUsj epbl aGHWbaso (1 Ofmd dzv
] Uat zagnin & L[btUIt&)J u mveiktisit et dudld (ujmudésmy Ksai meimés o b a s

veicina sakAu trupes izplatdobu (Woodward et
ﬁ‘%‘ 0
o s
& ° o . %,
S X A § )
A ® - ° s
% & ® o
°® A ®
o eof oA ¢
(14 = v
L by °. -
& K A
o i
@
A ‘(‘
° A
A
'y a®
2
o0

25 0 25 50 75 100 km

l.12.att . 2021. , 2022. , 20R. 3ylvestnisu i @a Op 4 . gadlﬁ;
audzes. PélukgUaplail $ ugi koki nalvaukdozUstat
konstkaatlLM;ugnpt orhcbkll;pa;keknksmesparaugl sarkanst r 0 sstiris
ikonstatUti si mpt oHndhhosumk i koki, izdal gt s

1.13.Seci nUj umi

~ Apsekojotl23v i dvéquragp r i audpew i Isatlijast e r i ¢ a ktligiilz,r ai sogUs
sUn-e@g i egu s aHetdrobasidioneapnessinnf ekci ja ir konstatU
audgu.
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1.2.Sa k piepesa t t O slihamikaapsr i pgunaudzUs

Skandi nUOvij as val st9gs un LatvijU ir veikt]
struktliru un sekundUro izplatobu egNu audzUs
Korhonen2001;2007;Piri, Valkonen,2013;Gaitnieksetal.,2022),s a v upard a kpiepes
genot i puP. sylwestisast @dDUs mums zinUms tikai viens
2021).

1.2.1. Metodes

2024.gadaa u g bBB3tkW ar t Ul 48Dkgvasbrathtgakmlal.apak gnaoargabal U

2. nogabal U (11 gadus vecas priegu jaunaudz
izmantojot GPS iergci. Kal t ug a jHeterobasiliank i e m
augNgermeAu kI Utbltne.

l ev UKt i koksnes paraugi no kaltugiem kok

Heterobasidiort ¢ r k u Iztdlarl &sjla trkakin.cez Utgrbgmmetrusvlrss a kkékia
uni e v kbkshegaraugiL 0 d koksmegaraugi e v 8 kn@celmiem.Paraugusevietoja
aukstuumkamsdgUdUj a LVMI Silava.

KatrU apsekotajU nogabal U kokaudtiZeis rak:
paraugl aukumi , k ur ousn ukzaslktauigtiget i k ovkiisiardzawg
iepri engJ Us paaudzes cel mi

| ev UstlyItbstnsrlpasI a b or @omigojaiunn B ma zzgnitjeak lorg@ndae n s ,

no ripUm noteC|nt‘a l ieko T deni un piecas 1
ievietoja polietilUna maisos, atstUjot mai st
Mai sus ar ripUm (novi et opiort driiemaass Viesrttaibkalsl it «

PUci ® dienu inkubUcijas perioda, ripas i:
piestiprinUja plastmasas reggi ar reitat i Au i
stereomi kroskopu, notei kta sakAu piepes kIUt
Heterobasidiork o n 0 d i yaitegrufhgtietikaa t z quaripasvirsmasari densi zt ur 0 g
krUsas flomUsteru. Koksnes skaldasli ehas, i ef
divUm dienUm analizUj ot zem stereoknaikd mko

k 0 ns t Hetelditasidiork o n ¢ d i prsnealkul ji les meélr ipihcetip Ot wzPsta
traukos un uazgsaUrJaa buazr oiteneasl.a No katras ripas
at kUrtojumos (divUs platUs pa tros atkUrtoju
traukus mi kr osHewmpbasgidoort 0 &iul t tdalkot u )

Lai noskai drotu, vali no koksnes ripUm un
pieder vienam genotipanHeterobasidioni z o | Uta torkultiras gabali
skalpeliizgriezano barotnesinp U r Petrst a aumbslalaagarabarotnesP Utamg ap &g U

Petri t[aukU p U nelslemerotaagdaonlazogwthml |u/3nu2|mer|c3|ttou|
att Ol umUO no uzliktUs kultiras. Kultiras piec
l ai kU, novUrojot demar kalrcp jkausl tjTerbUnk o(nStreonnltiCde
Vecumni eku ieciran (508. kartUl apgabal s
jaunaudzi292.k v a r7tnlbl gaa k a ROA1.g a dztdantojott Ul rombosolik a r koki t i
Heterobasidion nf ekci ju centros, atzomUt i kal tugi e
Heterobasidiors p p . infekcijas centra ro_begas bija p
centimetrusiirss a k A u p@mrkil ey, kbksheparaugiunn o g Ud Ut_ i tllalblbkraait ot
apstrUdel pUc augstUk Hedepobasidkion g & n &tsi prnue t iod d & la
iespUjama to kartUgana un genotipu robegu no

13



122Rezul t Ot i

2024. gada augustU 503. kvartUlapgabala 4

veicot kaltugo koku uzskandtiatwdt xkar12gakal t d
ko veidoja viens 190dz 16 koki (kopumU 315 k
0,96 haeplgtopbls, ko2Vekd&ja(kopomUIl @83 kalt
pielikums). Kokiem plétezobasidikeiuug Ngaekrl rae AgU2rkblalutdbyit
att Hdtesob)a5|d|onnfekcua492kvar tnogdalalla.pak gnakgakbakbt Ut a

62 kaklotkmgogr upUm ar 185 koki em, -3sla vkuak!Utru g o4 9k2c

grupai ar 170 kokiem.

1.2.1. att. Heterobasidiona u g Ng epn |turgi os @ k Kakla (A, B) un
saknUm (C)

No astoAUm kaltugUm priedUm un 37 iepriel
paraugi Heterobasidion p Urbaudei un torkul't Heterobasidiod a | § g a
infekcijak o n s tpd tektdan t upgraij eddmibmi siUerg Hetemobasidiorannosum
t 0r k utl Gsdaw & ¢ laustgoll$ € c | kaD tksbilst] e t rait eyng i gedotpiem.m
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Abosparauglaukumos z s k aait tt gi 46408 §3D0a u g cpgedesuzh e k tStarvuu.k Ur t
shalDt szi heattUrecogiarh2@| aokul
(ruUginot

kal tugo

580

Prieg

at kUrtoti

priegu
iepriekgUj Us

paaudzes

Uu jaunaudzes

apsekojot

apsek29ganauvelkitmai 2kud i @e
pavasak Au un

2021.

cel mu

gada

piepei z d @b 28 pasugiem(2014.g a ) z o6 & i koki,e017.g a d TB)

(1.2.1.tabula).

l.2.1tabula.l | gt epamlilgléui(umaVecumniekui ci rakstu@jumsunk opUj ai s
kaltugo un inficUto koku skaits.
Audzes | Apse |\ | p| gt | K&l t| Heterobasidion| . 5,
ident i anas adi’ ha koku infiCUtt'rQI](ul
nr. gads 9 skaits skaits Q
5082927 2014 12 0,8 60 49 48
508-292-7 2017 15 0,8 73 (sagl
5082927 | 2021 19 0,8 58 24 k 38') e k
43
5082927 | 2023 21 0.8 66 46 (sagl:
kol ek
21)
Vi si infekcijas centri 2021. gadU ti ka ka
kartes un kopUjU audzes infekcijas atenWlrs) st

KopUijmfiiscUtoi k®kuPakiasiam siag4d datbsla kagud rpk welpteisr a s

6‘5
4t 40
p! é
& é é
é&
@ 4 &5 ¢ ¢ &
& [ #o®
o
& e
& 2o
e L & &
¢ 6 & & d
G ; )
8 él
337 § &
élS o.“ 4
£ ¢ & &
2
1 ) P 0
EE
é ,;2] &
Lo &
8
0 10 20m d &
-_—

1.2.2. att. Infekcijas centra shematisks a t t U | ¥gcunmisku i eci r
Sar kanii20@2dNi gadU i n#fkalUtu § akuogka g iN inke

2021. gaWd.@nnosery zoil &ti sakrustoti savU star
ievUktajiem paraugi em, l ai noteiktu genotip
iekNUvUs kUdU no 2014. gadU konstatUtajiem s

piecieml @glizme k o n s tgenotipiemikasmo r Wadnéekcijas a g | a bi Gejpursiieeksg Uj U
paaudzeselmosg a n d20 gadusunv Ujl o p r tuipibai z p | ak Wiecinaeé € pr i e k ¢
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vei ktie pUtgjumi Klingkalnu priedes audzUs (
pat 30 gadus vecos parastUs p2Biedes cel mos.
AudzU Vecumni eku iecirkng 2023. g2 konst
gadU atzomUt aj Um unllkrafretwala”aJsm ¢ @ rutpreise hm.i gha Ut
paraugi , un |Haterabasaibrnmr cUHetqr(maglcﬂldnsnf ekcija kons
46 kaltugajiem kokiem. legitas 43 saudnUpie]
i zdal Heteraadiiork u |l t kE 8@ s DaKppie3.gaaldzU i z2gll Otiie
pieder 21 at g § i gefotipam 28 i z o p Uteid &krUWjamni epr i e kgga d(U20 2 1 .
izdal 0t ajiem genotipiem (astoAi atggirogi g
izdal gtajiem genotipiem un nesakrita argQ sav
(di vi genotipi) bet nesm&triipgiae mar( 1i.e2p r3i. e kagt ti
genotipu izplatogbu, secinUt s, ka atsevigga
vairUk kU par gthUmentorueamnaZO?nSlch oskaltsastoAu
i es psUeratIml e jodk e eiktie p Ot Qlipcinapkap r i sakness a r i bftcUtas
bez UrUij‘paZQmUm taj U skaita augN@aermeAl
st Uggti & g d kdiesobasidiorspp.infekcijascentrosv i egrelh ovtan_bp ® wdir Uk
40 koki un celmi (Piri etal., 2021),bet Heterobasidiorspp.mi ¢ Ulzipjladt ¢ bbms prieg
saknUs var sasniegt vienu metru gadU (Kor hon

508-292-7
® kaltis 2023, Ha infekcija

@ Kkaltis 2021, Ha infekcija

0 5 10 15 20 25 30 35m

I TN N .

1.2. 3. att . Vecumnlekﬂ9271|ofek(ajatldentm$20mgum audz

2023gakd nst lait & tHedobasidiongenotipii vienagenotipaskartie koki

apvil kti ar melnu [ 0oniju.

1.23Seci nUj umi

Heterobasidios pp. i zpl atobU priedgu jaunasuadkzAlus bl
kontakt@QO0%eNO pirms diviem gadiem izdal ot aj
palielinUt aizAemto platobu, inficUjot bl aku
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1.3.Armillaria spp.sugus a s t o peagmbhubdaarkd d um s
mi ner Ul augsnUm

KoksninoUr dogUs sUnes var radgt nozdm@gus m
a u g okgkuséGaitnieksetal.,2019).L at e g Nl d z s p kbkud @ @ t isaptavens
22%, kas rada i evUrojamus megsai mnieciskos
sast Udot aeprtha(Gatmeks eil. @@8; Arhipovaeal.,2011) . Vi ens no
trupesi z r a i skdkauglijtai seknae ot Nia K in des | mArndillaria (Fries)Staudeg i nt s
sUnes (Korhonen, Piri,avr00Bs) Sahu et al ., 20

1.3.1att. Armillaria spp.a u g N g e(A)aendii ¢ Uiz eéglieskoksnes(B).

L i e Id@ Willaria spp.suguf u n k & i8cerkW npdaltroiige h ingolyj tbjti n Ut u's
kokus, bet optimUlos apstUkNos cel mene var
Baumgartner et al., 2011; Heinzelmannakt 2019). Armillaria gi nt s sUnUm i r r
sekunapd Gaggamdisaninilt (pleimiemjebr i z o m(Sipdseia,

2018) (1.3.2. attUls).

17



1.3.2.att. Armillaria spp.rizomorfas.

Lai izstrUdUtu rekomendUcijas trupi izrai
kidreAos, svaroggi novUrt (Amilariagogor $ asatv@gst o

2024. gada pavasarQ KatrdaabGmehterpaai Unat
Bi ol ogijas faAkijIhrilaUFEJiéé:)eISHaéqde Sspp. rizomor
Piceaabie{ L. ) Kar st. me g o s kT_drersc‘) (5. pieliktu
| UFRO kongresU29Stpkhb] s, (Z8iedrijU: AOCCUF
RHI ZOMORPHS I N PEAT SOILSo (5 pielikums).
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1.3.1.Lauka darbu metodika

Lai noAmilllata8tulg u s asetgoNoua magubduz Us ar, naitnlear st taal
20 egNu audzestMegaaspU(M@S)aasthtsbornjewucmt~
paraugus no egNu cel miem. Apsekoto audgu sar

1.3.3.att. E g Mudzescelmenesugus ast opampBas Uj umam.

Ri zomorfu paraugi ievU_kti aro septi Aos pa
MPS Kal snavas imedu rvdwadkslaulgavas regiona Og!l
(6.) un MPS Megol es tnaebguu ar)ovaleLko(mbr)fa§1|$vJL
rizomor fu sast]oq:)aanngbdlzﬂamtgmMUdI)DBIOmldmumizQ&Iuml
Katpralt a u g |tikai le v Ildﬁloparauglmetraat t UOdiensmodtra,05mat t Ul umU
no2022g ad a iT1ijU ka_trU magaudl avmeam®@&i atvvzad M m.
i evUKt. ar speci Ul i i zgactma,volu=aB@s rcem . ciDlei
parauglaukumuaksturojumsin laukadarbumetodikaa p s k a3tethpga Ur s kat a zi Aoj

1.3.1.tabula. P Ut 0 ja w woh gpksturojums.

Audzes KT dr Orga- Grunts- | Hetero-
A . Audzes = 4 hisko | d e n basidion
. |Audzes| Me ¢g| vecums sl UA . Augsnes -
PI. : pl at| . vielu | @ me|l spp.
s ast tips | 2024. h biezums, pH - )
ad a om saturs m Opat s
9 % aud ol
1. | E10 | Ks 59 0,7 >70 96,9 3,0 0,96 8*
2. | 8E2B | Kp 57 0,5 >70 92 4,2 0,87 11
3. | 9E1B | Ks 53 3,9 27..>70| 81,6 4,6 1,11 69
4. | 10E | Kp 58 1,6 >70 95,4 53 0,88 45
5. 10E | Ks 42 12 39 77,1 49 0,63 19
6. | 9E1B | Kp 52 2,0 24 53,6 57 1,47 44
7. | 10E | Kp 55 0,6 47 96,4 6,0 0,86 24
*- Heterobasidiorspp Qpat svars notei kts pamatojotie:
kokosidomUj ams, ka reUlais infekcijas Qpatsvar

cel mi bija Noti st i pHeterobssiddrappj umi e8| i kasi afdag
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G @tapdetvarosveiktaa rHeterobasidiorspp.genotipuk a r t Bgdimwabal i zUt a
Armillaria spp. s a s t o p Wiengebuma e g Nawi d MBS Kalsnavas me ¢ novada
104k var tnlblgaab7al U (i |l gt er miifAer pkaataidlgd i@Wwik u&rﬂs(N\le
paraugl aukumi , kur os, i zmantojot tUl ummUru
kaltugie koki un celmi, noteikts to diametr:
a rc&imiemi e v kbksheiparaugiHeterobasidiormi c Chloitjea Rayisamiag v. 1BR t i
koksnes paraugi (1.3.2. tabula).

1.3.2.tabula. An a | iaz W tglsturojums.

Parauglaukums | Parauglaukuma | A u g &akii Kal tkakig i Celmi
(pl at?d K centra D>10cm D>10cm
koor din
1 (500) 56.70269; 28 23 21
25.86506
2 (500) 56.70247,; 14 22 24
25,86487

1.3.2.Laboratorijas darbu metodika

No celmiemi e v Gikotmorfa paraugit ap dJgath Uk a cha ppblisi ev Ok ganas

nogUdUt i L VMI SilavanMegakof bgopaspdladgoirjaatso
rizomorfu paraugi sagatavoti mol ekul Uraj Um
netQrumiem, sagriegot mazos 0,5 mm garos gat
pUc audzes un i eMoUketklu | dJeglamd mn mamuarla.zUm par au

GenUtisko resur su c eAmilfagarygu s’.pemﬂskajlemq)ranpddenb audot
Savurno8g&udiz@Em lddgs;neq)araugu unArmillaria spp.rizomorfua pst unUd e s

datU|eguve_smetod|kaedtaI|zUt| aprakstota 3. etapa zi A
apstrUdes sadal 0t as plbcm 1680cthean2BWma nk Tddri &Nsu mdJy
iethi_ dat i par to garumu un tilpumu.

| e v UKkoKksrie® paraugi Heterobasidionspp genotipu kartUganai
LVMI Silava tika sagatavoti sUAu micUOlija iz
sterilizOti | i esmU, i Kkt uz barotnes wun in
katru dienu na)tthqsttht:ou: nmcchbks,Halersbasgj-r’sp@IlAa u
torkultlrO. PUctquuItIruiegIganasizoIUtl
vai tie pieder vienam genoti pam,. Somati skU:
dulsajkul tTr0Os un novUrtUjot vai starp izolUC
starp izol Uti em, kas | iecina, ka tie nepied:
1985).

133.Rezul t Ut i

Infekcijasp ot e malig@onsdd) z o monafk Gmuri GtOD i j a .

~SUkotnUji augsnU rizomorfu daudzums tika
pUrskats par 2023. gada wuzdevumi em) . Nov Ur
augsnes kai du paraugos, konstat Ut s, ka paraugl :

v i didhgarumsgadal a iirp @1 i e I6-B6meizgs( e is t5tkjzés)P Ugadai nkub Uci j as
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augam@l i BH&ldua)araugoskopUqlzamorsﬁugarumSV| svaipralk el i nUOj i
S5paraugltetvk s mdpbBkaugl aukumU.
2024.gadU no paraugiem atkUrtoti ie_gTstot

paraugiem tika noteikts, ka sagrieztUs un i z
v i d203,8tmjeb38,1%noskaidus u b sit & du du g ajo thrs ra fv luaﬁ4J2|crmJeb
61,9%rizomorfuv i dvl jgpral a gkl pre:n ipl@idub) u b s & iUd ddpjaugal s
augot no au dsnildiia mikaWluil jU6.0 Apr Ugi ni vei kti, i
kuros sastopamas abu veidudali @joumou faaNUsn pa
dzi Nu Viisospanauglaukumobijaa rvignsl Q |d & paraugikurosvisasrizomorfastika

qusificUtas kU jaunUs, attgstgjugUs no mic
daNa skaidu substrUtU augugo rizomorfu ir au
augugo un no iepriekg sagriezatfjfiUmcghaoimor §

vienUda (1.3.3. tabul a).

133t abul a. Rizomor fu vi_deais kopUjals gar um
auggamausg ftk U mumiUe Ul ji § wirobhsrfas)v ai s a g viee Atk dJjmU m
ri zomor f Um (regenerUtUs ri zomorfas) .

Rizomorfuv i d (kj oapi Usjamuinsp a r a ong U
Parauglaukums KopU Jau rnzlorjsor?asl'tg R ?g en erlznc?hhd)rfhlss
1. 406,32 204,21 202,10
2. 504,97 318,50 186,46
3. 1142,14 740,31 401,83
4. 505,94 282,25 223,70
5. 900,72 579,37 321,35
6. 271,24 175,61 95,62
7. 384,82 249,12 135,69
PUc augsnes paraugu i evUOkganas izveidoto b

T Ugiezumav i eittelkisr e g e nmwe[diq)daLISiZJaunusatzarusTl e98d8s rizo mor
ir jaunUkas, veidojugUs i nkarmiledd g pms. preird ®ldil

SomijU veiktUO pUtojumUO secinOts, ka rizomor
rizomor fu no gri ezuma vi et as (Hinti kka, 1
nodroginUj a ,@rml@mnsUppesonglauLSIljs, kas wveicina
opti mUI os apst UkNos ar pi eej amu koksnes s u
rizomor f as Armibakass pup .o ianmfgekci j as panauglelzdalesUI u.

procesU no skaidu substr Ut a bij a novUrojams,
vi e & U gqdragmentib i @igglia t d anbw ¢ thﬂzbnllbrfasposmangltcvsa)ttdal ot

no skaidu gaballAlem TUpUc nav |espUJams p
vecaanUengener Utz ambhmfnulmnkupre:n inwakitai zvei ddd aj OUm.
i emesla dUN novUrt Ot precQzu rizomorfu atjau
potenci Ul a ajamecqntnulrtpai\zgleUpUm met od Um, be

notei kt aptuvenu proporciju, rUgi not V|deo
AnalizUjot visu rizomorfu paraugus, var sec.
pirmo, smalkoj auno ri zomorfu fragmentu koijais g
regenerUjugUs no vecaj Um, sagrieztajUm rizon
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Rizomorfus ast o plamdbuzmi sNkimdsas wmbseéer Ot &ugsnU.

Skaiduparaugu e v U kI gaaitiMatibskaidrotaizomorfus a s t o pl & M dledls
UAa dzi Numos . Sadal ot 105 skaidu paraugus

s |

dabiskU sabl gvUjuma, tika iegltas 238 para
rizomorfas. Liel Ukai s parauga daﬁlmeskalltﬂsmqa
septotajU parauglaukuomUrajdLilp\laJrkaaung aaLngusmUes S
parauga daNu skaits ar rizomorf Um V|rsUJU a L

tasirceturtdy par augl auku mU|trteegtajoUzmM\UlcaEJtunrstlalyrUQ par
paraugl aukumU dzi NUkaj U augsnes sl Ufl@4nevi en
att Ul s) .

16

14

12

10
w+ A NBATESH yAMSA
m+ A RTAE InAyE &
m5T AunllA& &fnyAa

ParauguR | ekdits
[ee]

Parauglaukums

134att. Skaidu par augsukadlaINau saard arl -2 commosr fvd m <
vi dUj200 (cin®) un eBDi MKajskaidu sl OUnd katr U p

Morfol ogisko parametru vidUjUO parauga daN

virsUjU skaidu sIUnQ, kur vidUji kopUjais r
tiI‘pums‘rizomorfu paMaazuLgkaU dnaoNf(F oilro g2 ,s7k50 cpmar a
daNas vUrtoba ir sestaJU parauglaukumu dzi N

garums parauga daNU ir 31,6 cm un VilBdj ai s t
tabula). Divos parauglaukumog r e g a j 0 |udz|NldIeaJuLdtsan Wno rizomor f
vienU paraugu.
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1.3.4.tabula. Vi d UWijoinafu mor f o | pagamstrkvi ier_ $0LQ ctn), v i d(tl!(}U
20 cm) un B KWKWajshk a(i A sIUnQ katrU paraugl ¢

Rizomorfuv i d Uj| Rizomorfuv i d Uj
Parauglaukums | Skaidus | U kop Uj ai s til pums p

par a@ngU (cm?d)

VirsUj 599,42N 117,82 1,06 N0,24

L Vi dUj ¢ 75,45N 29,38 0,09N0,04

VirsUj 717,48N118,14 1,04N0,17

2. Vi dUj ¢ 278,28N 108,91 0,37N0,15

Dzi NUk 96,36N 57,52 0,14N0,09

VirsUj 1392,34N 259,88 2,75N0,49

3. Vi dUj ¢ 868,29N 226,80 1,84N0,48
Dzi NUk 861,56 1,52

Virs UJ 492,23N 115,43 0,79N0,17

4, Vi dUj ¢ 216,89N 176,34 0,43N0,38
Dzi NUk 243,61 0,48

VirsUj 1276,61N164,01 2,03N0,28

5. Vi dUj & 554,41N 177,69 0,87N0,28

Dzi NUk 254,56N 149,75 0,38N0,24

VirsUj 414,37N 115,67 0,67N0,19

6. Vi dUj & 79,69N 35,49 0,11NO0,06

Dzi NUk 31,66N 25,66 0,04N0,03

VirsUj 630,52N 149,73 1,02N0,25

7. Vi dUj & 101,76N 35,85 0,16N0,06

Dzi NUk 43,15N 23,49 0,07N0,04

SavukUrt, analizUjot iegltos rizomorfu pa
visos dzi Numos ir sastopamas 1., 3., 5. un

rizomorfassastopama®.un7.p ar a u g | ketd.p @a m@ u g | rizomdrfasaiidstagikai
pirmaijjouU c(nd sl Undo (1.3.5. tabul a).

1.3.5.tabula. Vi d Uizomafu mor f o | pagamstrkvi ier $O{1®chh)V| d(lJl(}U
20 cm) un B0 NOKajali gshle s sIUnQ katrU paraugl

Rizomorfuv i d Uj| Rizomorfuv i d Uj
Parauglaukums | Augsness | U k o p Ugaminss tipumsp ar a u (
paraugl (cm?)
VirsUj 42,90N 21,67 0, 106N
1. Vi dUj & 55,19N62,04 0, 1@09 N
Dzi NUk 11,26N 1,45 0, 0®02N
VirsUj 18,86N13,79 0, 0@®02 N
2. Vi dUj ¢ 9, 9a00N 0, 0@00N
Dzi NUKk 0,00 0,00
VirsUj 97,08N 75,22 0, 109 N
3. Vi dUj & 18,13N 8,30 0, 004 N
Dzi NUk 59,78N38,71 0, 110N
VirsUj 30,14N18,53 0, 0®O3 N
4. Vi dUj ¢ 0,00 0,00
Dzi NUKk 0,00 0,00
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VirsUj 43,74N 36,10 0, 114 N
5. Vi dUj g 16,42K0,00 0, 0®O00 K
Dzi NUk 20,37N 3,14 0, 0®00 N
VirsUj 57,77N63,31 0, 1019 N
6. Vi dUj & 7, 3B69 N 0, 0@01N
Dzi NUk 13,73N5,07 0, 0®O3 N
VirsUj 28,88N 17,04 0, 0007 N
7. Vi dUj g 8, 5@00 N 0, 0@00 K
Dzi NUk 0,00 0,00
Li e_I vUUkrUtsmomarfﬂgarumamnsosparauglaukumoblja01O cm dkari NumO,
augst UkUs garuma vUrtobas uzruUdotas 3. un
sastopamo rizomorfu til pums Zmljcaﬂ)llsdlUthqalvsUH
maz Ukak Ur @lGcd)una p a k(@0BPcth)a n a | ikzl tsUyjEisd.at t Ul s)
90,00
§7s,oo
S
%60,00
> m0-10
£ 45,00
g = 1020
g 30,00 20-30
Il | T T [ | |
0,00 1 I | |
1 2 3 4 5 6 7
Parauglaukums
1.3.5.att. Rizomorfu garumii e v U kparauglaukumos(1-7)at t i eda g Ay ms s
(0-10: 1020: 20-30 cm).
Rizomorfua t t i sett gebkurfaldtprio g i e
Rezul t Ut parAderas bot Uni skUO sastUva ¢
parauglaukumos Kkl dr veidojong augu atlieka
koku kldras veidam. Lai ar@9 kldras riet Uni sk:
gan trim vietUm transektU kur ievUkti para
daNu, no 41, 7 %Pihugsdmp .7 8ur13%|,ap/ueildm)ku atliekas
sadal 0ganUs pakUpe visos parpam2pdbaukumos ir n
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1.3.6.tabula. KT d r @ k s t u paminairigai nea | i pdldugo$. o s

. . . . . . . - Koku
Vi d Uqgrganisko | Vi d Upelau Vi dUj -
Parauglaukums vielu daudzums,% saturs, % mitrums, % PH 1k (Iyod '
1. 96,93 3,07 32,97 3,00 | 73,3%
2. 92,20 7,80 27,19 4,20 | 65%
3. 81,60 18,50 29,17 4,60 | 78,3%
4., 95,37 4,63 34,67 5,30 | 48,3%
5. 77,07 22,93 23,93 4,90 | 76,6%
6. 53,60 46,40 25,25 570 | 50%
7. 96,37 3,63 56,83 6,00 | 41,7%
Kidras mikrobiologiskU sastUva analgze |i
rskUrt20 gan dZ0 NumU sastopams |iels dau
tinobaktUrljas un mi kroskopiskUs sUnes. A

roskopi skaj Um I\/BJct.d)erpprrunFtémcrhlunmspp Trichodermaspp. noteikta

. 4.,5.un6. parauglaukuma i r aubsnes | Ug@demd z i N ubstaugsnes | Ond

0 cm drchotleammesla st o p ama tlkal_plektajU par aug
1., 4. wun 7. parauglaukumU gruntsidens 19

sal @Qdzinogi augsts un tikpat kU nemainggs. V

6 . paraugl aukumu,J TRUT UdlutnaﬁukglursethaekakBUsaak

d2|Numu, s a Vi uokt Urati s o katuogbsrtgUk ai s starp Vvisienm
gruntsidens | ogmenis novUrots 5. parauglaukunm
o T T T T 1

;§ Whn y wn - Augusts Septembris Oktobris

; -0 Z = Pirmais

d '—*M — Otrais

T 100 - — e A «

¢ 100 ——— T ¢NBOIAa

= — Ceturtais

T 150 . .

w3 Piektais

§—200 Se:c,tais' ,

a {SWioldl Aa
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Parauglaukums

1.36.att. Gr unt sl @red A a Nparauglaukumos.

Nok | ds as faktariamv i e n &ugaanir statistiskib 1 t iie®kmauz rizomorfu
sastopam@bu wun morfolo_gisko par amRressppuuni z mai /
| apu koku daudzums. KU jau iepriekg aprakst
rizomorfua u g g o @& s o g (Rediem a973Morrison, 1982).Galvenaidrupii zr ai sogo
sURuapliad thkarrfaktorsngkaksrmss ubspirde jaRizopdfasa u gs a Ur Uk
ir sastopamas trupUJugq koku un koksnes at|l
septotajU parauglaukumU monUrespr kekgUjuine mceg !
par aug! aMekerobasldiomsmp p . infekcijas oQpatsSilawa s i nf
Me ghit opatualmé &iojl aapairgtodjasi | gt e parauglaukumuapraksti;
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Gaitnieksetal.2 02 2 ) . Starp giem segiem paraugl aukum
100nfpl at 9bu. Koku un celmu skaits otrajU | ¢d:
20,0uz100m? un Heterobasidiorspp.infekcijasd p a t isfekeijassentross v U rne 1% s

|l 0dz 69% (vidUj. 35,33%) (Gaitnieks et al .,
celmu skaitam, uiieterobasidiors p p . infekcijas Qpastvaram ir
parauglaukumU noteikto ri zo/meed7fun0,0002. pumu (p

Viens no galvenajiem rizomorfu augganu ||
mi t r ums augsnU (Hintikka, 1974). Katr U par
substrUta paraugi em mi tlnomaZLG%ehpsﬂzb@ﬁa?%ot
paaugl aukumi em tas svUOrstoj Us robegUs no 23,
paraugos ar maz Uk uArpikatiansup ps a tpureumUr Rd @i |ndoulsr d
nodr og iskaldgsaurbasiit & it leadigsried B d rpgatl Wsd @ W Peats@gail Us

esogo un substrUtU ieaugogo rizomorfu, kU ¢
| 9 menoij $ ni ¢ deptembrimbija 6. par auunlta wasarasdUne § o s
3.paraugl aplumldgl @ukumU novUroti vidUji vism
parametri, kas varUtu bit saistQts ar zemo
zemo kldras mitruma saturu jil1ijU.

Armillariasugus ast okd @ mags n U

Sugun ot e i & @ i @ex edskscetpa pacdsglaukumobkijav e i k s 6REEE s
no augsnesi e g I trizomorfu paraugiem. 60 paraugo$95,2%) rizomorfas pieder
A. cepistipesun 22 rizomorfu paraugos(34,9%) noteikta rizomorfu p i e d érbgrdales
(1.3.7.tabula).

1.3.7.tabula. No augsnes e g fizonwrfu paraugup i e d eArmildria spp.s u g Um
katrU paraugl aukumU.

Armillaria Paraugu skaits parauglaukumos (%)
Spp.suga 1. 2. 3. 4. 5. 6. 7.
A. cepistipes 7 3 11 6 4 7 3
(78%) | (50%) | (78%) | (100%) | (44%) | (70%) | (33%)
A. borealis 0 2 0 0 1 0 0
(33%) (22%)
A. cepistipes, 2 1 3 0 4 3 6
A.borealis (22%) | (17%) | (22%) (44%) | (30%) | (66%)

Sugu koeksistence nNo Vviena anotekid @RS par alt
paraugl aukumos, i zAemot ceauaUgla)LaI«Langlalblat
notei kt as dlvoparpaaugaluagwksumLDttrLas Uabas kopU s
t r egan L$espa[ S u g | asugu ukodksistence noteikta t r Jpmraugos,
pi ekptaarjalugl aukumU abas sugas nopeaefi atughkialltmd
segos paraugos. Abu sugu koeksistence pavisa

No kalR ameditmr ansekta tuvumU paeaugd kizontbrfu3 1 r i
pi e d ekrognbkuAthtillaria spp. sugai bija i e s p Unotaikn 83 paraugien(74,2%).

A. cepistipesbi j a sastopama 22 paraugos (95, 7 %), b
rizomorfup i e d A.bogehlia Visosnokokiemi e g 1 tizamorfuparaugogrmillaria spp.

sugu koeksistence nav nAomillllime pp, pogaokat ktla i
paraugu.
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Armillarias u g u

sagni qmepamd magsnU.

Nov Ur Ardijagats u g u
apsekotaj Us

mol ek ul

sastopama. cepistipes
(1.3.8. tabula).

Or OUm

egNu

met odUm
savukUrt

1.3.8.tabula. A p s e keog Bldzes.

sastopamQbu
audzUs

egNu

konstat Ut 1
nos k Armitlariaos g a sg. a j Wiss Ucse | ar
p i B gabss cepistipgsgahs\. bdreals %)

audzUs

cel

Celma Celma
Apsekoto | t rupUjtrupU Dobuma
celmu daNag daNay dametrs Celmi ar I
Audzes . . . Armillaria
D caur m| diametrs, | diametrs | Dvia,cm |r i z 0 md sugas
Dvid. (Dmin; Dvid, cm | Dyig,, €m (celmu skaits
Dmax), €M (celmu (celmu skaits)
skaits) skaits)
1168 (16‘;1_’576 5| 40920)| 180®)| 158 13 | Acepistipes
17-27 (22%7_’521 3 26,168)| 211(7)| 86(3) 5 A.cepistipes
192 (18‘?’57 0| 32500 1780 ©) 5 A.cepistipes
30-21 (19‘:35’813 o | 4409)| 17501 1220 7 A.cepistipes
40,6 A.cepistipes
305 (27,0:64,0) 26,2(17) 16,3(3) 11,5(2) 8 A borealis
396 (15‘21_’762 o | 40400 1380 ©) 8 A.cepistipes
41-20 (18??1 5| 33600 1160 ©| 18 | Acepistipes
42-19 (203?;377 3 32,9(16)| 11,4(10)| 10,5(1) 14 A.cepistipes
42:2 (15?_’710 5| 23505 9510)| 140()| 13 | Acepistipes
42-20 (20%4’896 8) 30,3(15)| 14,2(14)| 14,2(4) 17 A.cepistipes
4227 (21%3_;?9 o | 29200 1680 ©| 19 | Acepistipes
47-21 (23?’521 0) 34,6(20)| 16,3(14) 9,4(2) 16 A.cepistipes
482 (16289;118 o | 16812 134@)| 1250 7 A.cepistipes
30,8 A.cepistipes
4928 | (1570:48,0) 24,8(19)| 11,5(7) 9,5(1) 8 A borealis
32,3 A.cepistipes
518 (15,5;65,5) 22,3(16) 6.4(2) ©) 2 A.borealis
5316 (15257.’450 5) 24,0(14) 10,1(6) ©) 1 A.cepistipes
32,9 A.cepistipes
5322 (22,5:45,5) 31,4(16) 12,4(5) 4,5(1) 5 A borealis
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47,0 -
8521 (20,8:78,8) 34,5(20)| 14,7(11) 12,8(1) 13 A.cepistipes
47,7 -
88-18;21 (17,8:76,0) 42,0(17)| 21,3(13) 11,6(2) 8 A.cepistipes
34,4(16,0; A.cepistipes
895 65.0) 28,5(18)| 10,1(10) 0) 12 A borealis

*_koksnek r Uisamai Akaksnest t uk zimmaa fas .

Heterobasidiorspp. genotipkk ar t Ug an a

Heterobasidioni nf ek ci j a konstatllvtlaenaeptalu@a)sgaparuar
kal tegl(pgn majr @ u g luaviekaik ra U tegigjoat i rpaaj rta u g | \dendmu mU .
cel mam k}detels)tbaad]ohatnggernhea/Sbloratbe)lr|jU no koksn
i zdrad |tad\/elcolwszdzslackpkwesgenotlpusadeptjblasadllqalue gl t Us
septHIetéraba&dlonthkultlras atblls‘t pieciem dagUd
att Ul umU esogUm kaltugUm e g Heiembapidiort npar jk( | pt & rraal
piederUja vienam genotipam, un no divUm 4,6
vienask a | t iuz)ch aHpterobdsidiont ¢ r k pli teld dendihpeaotipan(1.3.7at t Ul s) .

PUOrUjie bepat pPrstUOvUti ar vienu koku.

© © s
© " " " .
1.parauglaukuma kokaudzes shéma =
e Dzivs koks *
» Celms °
Sausoknis i 25 0 25 5 75m
Stumbenls — [ E—
137.att. PirmU paraugl aukdmavs hWmlas, ZaNg! tas
kaltis koksi,cedmsngsSaarklains gredzens apkUrt
Heterobasidioni nf ek ci j a. Ar l 9niju savienoti kok
Heterobasidion KopumU paraugl aukumU Heterobastdiant Ut i |

genotipi.
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1.34Seci nUj umi

1. Armillaria spp.infekcijasp o t e rkcl idGlaug svar falssturotizmantojotb U rskaidu

substArmdlaria spp. i zplatgbu veicina gan augsnlt
akumul Utais micUlijs.

2.VislielUkU ietekme uz rizomorfu attogstdgbu
bitiska ietekme ir koksnes ¢Qopatsvaram kIdr a

3.Anal i zkUJtdajalgsnntd&]ld;asdlvasArmlllarla spp.sugas d o miviUppat og UnU
A. cepistipesV i dpann 0 4. bomeBlisb i e § O k s taautd Gk Ues Hatsrobasidion
sprpatlsmaaerdsks.

4. Kl dr as augs nAﬂmlltarlaesp'pu;mngkoaksmebca(302%1aI i zUto par a
I nficUtU koksnAlcepisipes Uk atsas P.tapesi prll j iurgfoi ¢ Uj u s i
vienaArmillaria spp. suga.

5Mi ner Ul a0 s A Cepistipes t al126% anal iazutgoo nst awanUt a s
A. cepistipesganA. borealis

6. Rizomorfub o j Uij enmU r paligliaatidzomorfua u g glainaul. iz &naoifuslaudzums
sastopams augsnes Vi rskOrt0 |1 9dz 10 cm dz
megsai mni eci skUs darbobas megaudzUs ar kidr

1.4.Augsness a g at a weaida (@atiksvai joslas)ietekmesuz trupi
i zraisogo sUAu sastopamdbu n

1.4.1. Metodes

2024.gadar u d @ m 1) Uapselote k s p e r i smelhdt Mdosauganalrmsskmu
koku ngdqganas sagatapatalUsvuatabula)gTﬂkaergosﬂf
novUrtUts kaltugo stUdu skaits wun trupi izr
(priede, egle) un ragoganas tehnologijas (i e
veida(vagaspacilas)K a tsrt W d agsekojuthseikts,ejotpatransektit Garumsp aci | Us
unv a gi @8m,s a v uptatlimsa t t 40on@.§m.Uz s k &iat t[)ku)kganeespUj amu

trupi izraisogo sUAu infekciju (analozU net.i
ievUktas divas koksnes ripas. Koksnes ripas
inkubUt as i stabas temperatlrkia.telF?zmantOJotnkubU
stereomikroskopu, noteiktdeterobasidionk | Ut bT t ne pUc sUneii rakst
konlejne_sUjlem ko t 0 veido kok_an. Ja uz r
ar |l iesmuU steriIizUtluapimael*ailopl']rm(pskalﬂ;ttﬁzals

1.4.1.tabula. P Ut 0 johjektia* o b j evkikta]) a u n aki o g @20A3ayadar ud e n § .

Audzes . Eksperimental Nogabala Augsnes | - :

, . Koordi n|~. - Me g/ pl at|Suga|] apstr St Ud ma tveds
ident i i erokaqg . ;

NI gads tips ha veids _

X y P| E|Vagas|Pacilas{l et vaKai | g

703226-14-1 |57.5476422.5376¢ 2017 Dms| 154 |[x|x| X X X X
703226-14-2 |57.5460122.54191 2017 Dms| 161 |x|X X X X
610-19-7;7-1 |56.7228(23.9392" 2017 As 241 | x| x| X - X X
610-19-9 56.7221723.9426: 2017 As 1,04 | x|x - X X X
604-511-3* 56.8158¢ 24.3196¢ 2018 Ks 198 | x|x X X X
6041745 56.7732424.18027 2018 Ks 0,77 X | X - X X
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141Rezul t Ut i

KopU apsekotajos objek(petkaespat@_t:lie_ssegi
At t i pa @ bijadisb o jkoki(vienspriedeskailsaknisunviensi e t v a betvt algdlss) |,
il etr.i (di vi priedes ietvalrls.t4Ud2i. utnabdil ai) . e
ievUktajiem k tlétesobasidionsppapr.a uign feenk ci j a neti ka ke
dati_liemnlelelero!kaa:dmsgol\bu dndzksi jas pazogmes ies
p Usct Ud ngeatn amsny id @ dJmeciemgadiem (PiriKorhonen,2001;Piri 2003; Piri et
al ., 2021). IespUJams, k a Igeteioasidibre ptpi. j & Uil n mied
izplatogjies sakAu stumbr O.

1.4.2.tabula.| e r un apsekotoparauglaukumu skaits (2024.g a k& n s t kaa [Utt g o
koku skaits).

Augsnes
apst rveidd | Vagas Pacilas
Suga Priede Egle Priede Egle
St Ud mat | letvar- | Kail- | letvar- | Kail- | letvar- | Kail- | letvar- | Kail-
veids st U|sak| stU|[sak] stU|sak| stU|[sak
703226141 | 2(1) 2 2 2 2 2(1) 2 2
703226-14-2 2 2 2 2 2 2 2 2
61019-7;7-1 2 2 2 2
610199 2 2 2 2
604-511-3* 2(1) 2 2 2
6041745 2 (1) 2 2(2) 2
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1.5.Heterobasidiormi ¢ Ud a ¢ laa b|Urgfa|neugsm @ls Au
fragmentiosfi sU@dnUs no trupUj u.
fragmentiem

1.5.1. Metodes

Lai n oHetdmohaditiionmi ¢ Ul i j a saglabUganos_ inficUt
st Uidnuf i ¢ U(gtamwrsUJSLagﬂﬂ:ﬂgmentlem 2024 gada | I niveikiah 12
paraugl aukumu s(esgeglegp\lrm esgtuUdupr] umleksperarIBHtsUr t ot @
ierogkots 2017. gadU (1.5.1. attUls).

5 T

XN | s % ‘. l N
15.1.att. Ek s per i ment djHetersbasidionspp.mi c Ud 2 g aot spUj as
novUrtUganai trupUjugos sakAu fragmentos.

Kal tugi kokstal'eumrlbktuada@slelskturgmde@twdlragment
no 316 sakAu fragmentiem izdevUs atrast 298.
Laboratorij U, i zmantoj ot iepriekg apraks
analizUt aj os sakAHeterfobaadgpnnerctUdsJ[BUrkbaUudJQttene
No katra augsnU iestr0d0OtU0O sakAu fragment
st er | | & anietoti Petritraukosar Hagembarotnit rl oossl & gadt sk Or t(okj oupntb s
tika izmantoti1376Petritrauki). S UAdu c Ualtitjoasd aql&jl;h;mentlentlkap Urbaudot a
i k pIcdizenUm; | aetardbdsidionkiomBltiajtsUt st o i zdal 0j a t

152.Rezul t Ot i

Eksper i me i ikaatiizos(95%)noa t | i k ekpmeiiniertanU k u mU
augsebBtr Ud&kfldgmendem74a n a | $§ a Kphrauguilpumsbija 50 cm?, 82
parauguilpumsi 100cm?®, 837 200cm® un59i 300cnT) (1.5.1.tabula)N e i z dagastlBs
s a kfrfAgmentuskasi e s p bijas aad a | @Qnatigm b§ano50 cn?tllpumgrupass eqgi
no 100cn? tilpumgrupasin pavienamno 200cm*un300cntt i | pu mgAradp B im) z Uj o't
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atrastos a kfragmentus47,3%no50 cne® tilpumgrupass a kflagmentientikan o v Uk @ Ut i

Noti stipri sadal ojugies, sa&vukpumgl optpieprraiu

sadal gjugies tika izdal gt attiecogi 28 %, 1

fragmentuskasi e s p jasms a | @P nodiémeb§a no 50 cn? tilpumgrupas,s e g i

no 100 cnt tilpumgrupawn pa vienam no 200 ¢ran 300 cmt i | pumgr up Um) .
NoanalizPoBa kK #agmentiem 29 jeb 9,7% k o n s tHatérdbasislion

mi cUIlijs. §akAu_‘p'|epes mICU|IJS $r33@22%1nij|es

attiaedd pajodalp & hgmentu),s e § 80Ocm*( 7, 4 %) ,i 1@0sf o Ao s

(9,8%) un divos ar tilpumu 50 &(2,7%) (1.5.1. tabula).

1.5.1.tabula.1 e v Uskatkgfaraugu skaits( s a Itrafgnment_u skaits,nok @ zdal gt s
Heterobasidion pa parauglaukumiem un tilpuma g r u p Um.

Paraug- lerakt U sakAu parau
At s | U Tips | laukums pi ederakfemmnetuskaits( s a k A
fragmenti,nokuriemi z d &létapobasidioh |
50cm?® 100cm® | 200cm® | 300cm?® Ko p U
6091765 | Kp 1P* 4(1) 12(1) | 12(1) 16 (7) 44(10)
6091765 | Kp 2P 10(0) 9(1) 8 (1) 6(1) 33(3)
6091765 | Kp 3E** 4 (0) 9 (0) 7(3) 4 (0) 24(3)
6091765 Kp 4E 8 (0) 7 4(1) 6 (0) 25(2)
609177-21 | Kp 5P 12(0) 11(2) | 10(0) 4(1) 37(3)
60917721 | Kp 6E 8 (1) 6(1) | 12(0) 6 (3) 32(5)
60917721 | Kp 8P 4(0) 102) | 8(0) 8 (1) 30(3)
6091899 | Ks 9P 8 (0) 4(0) 6 (0) 6 (0) 24(0)
6091899 | Ks 11E 12(0) 8(0) 6 (0) 2(0) 28(0)
6091899 | Ks | 12E 4(0) 6(0) | 10(0) 1(0) 21(0)
6091899 | Ks | Kop( 74(2 82(8) | 83(6) 59(13) | 298(29)

* - priede; **- egle.

| e g HatiapstiprinaS o miveikidp Ut ¢ 1 & muw | Mi uuupsaq 3§ emibalt s,
dzgvo tl-letprbbjasuﬂ@rparwporumml cUlijs s agelgaNouljsaask Aun ffircalgt
vismazs e ¢gadssunt & a gl a bir@ g amnmaplgraeaoaraugwlpuma(Pm Hamberg,

2015) . Ar 0 mil s u iegltie dati l i eci na? ka
Heterobasidions p p . mi cUl ij s konstat Ut s segas rei z
fragmentiem,kurutilpumsi[SO&?n PUtojums SomijU tika veikts
iergkotie stUdQgj umi raksturoja kTdras augsn
Heterobasidiorspp.genotipui z p | la Tt didag sanedlcsi, kad g tﬂalmlk ldaagsnUs
Not i strauji sadaZIOUZsZ)(GaT|Uttra|deksklajtraa;I .augsne
sadal 0ganos, t omOUr , ml s u pUtqums pierUda,
ekspe r||enkertaJUifr;&gmentlbuastlpnt rupbjkd giaags miskolbtsd U
Heterobasidiors p p . mi cUlijs saglabU dZQVOtSpUju Vi s

St l'_JdD'@etacabiesi nficUganUs saistgta ar sUnes mi
kal tugi st Udi 90 gada apsekojumU nePideka kon
abiesi nf i ¢ Ug anddnesaimi@iimb iaganmsnfalucgUstnoU k(opkUscn es
iestr LhduL,ggs%lsLms:JEmpaablegrl nf i (PidtHansbgrg2015).Nevari z s | Ugt ,
kad aBltt Ud g bbsan al i pathUg[m_ukunmlsleteroba&dmrsppm| c thbs g ksAu
paraugienp a r a u g ljaaivikrufm Getkj ecmacituautorup Ut 0 p iu mimfeksijas
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pazgmes eglUm tiek kosntatUtas 10 gadus pUc
saknediktui n f i ic Wt ia &disneirjj alith i tkgbltaslaklnllSBt O¢ ot iefekaiju
arHeterobasidios pp. var Uj a |et|elgmUtS|aa-Itiiowgpbrmnzmk|asxauga
reprezentUja trupUjugos sakAu f r akgomesnttautsUt als
kaltugas priedes.

153.Seci nUj umi

1.KT dr as a‘u-Igtesrobdi!;isiionsapp inficUtU egles koksnU
dzogvotspUju vismaz segus gadus.
2PatognUrmekJslagIaab|Uegtaef\§oad<uﬁagmentutllpumS|sakﬁawugosar . .
300cn?t i | pu_mu konst at Ut $Hetesobagidions prpe.i ziersf ivcalitroUkp
sal gdzinUjfuimUpamas59akimu fragmenti em.
3Augan p detérdbasigiorep @r i nfi cUtie sakAu fragmen
infekcijun Uk oy@k dd@kup b a ui dreicots t U d stigria md i pelUa t8mbalrsg g i
neat st UtHetarabgseliordpmr i nficUtu koksni
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1.6.St Ualtut ¢ snoniiobirgscelmui z s t pathdg&skumos

Lai izvUrtUtu celmu rauigprdad gbet Mi4. uzga:s
celmu izstrUdes objektu apsiRbdtdangadppraugl a

1.6.1. Metodes

Pieci celmu izstrUdes objekti atrodas Rie
Vidusdaugavame g s a i mrKiagarjbgJisacall v artes(yeikta2010.g a d W)r g k ot i
di vi paraugl aukumi (0,5 ha katrs): viens at
paraugl aukums, kur ceglandla nseetpitkeambir z3s tvreU dklUtai . a
i zst rpdrduglaukumuapsekogawntdr k@j o g o skoknsArnilaria s
spp.ri zomor fu sastopamobu, kU ar 0j ko kesgnleBm, p alr
novUrtUtu inficUtgbu ar sakAu piepi. Kal t u
kontroles un atcel mot aj Uisaptpvbnadt5dd Us: paraugl a

162.Rezul t Ut i

Kaltugi vai kalstogi ko Kabulak divisottient ddlmi | et r
i zstplUatddrvdikmcelmui z s ttrrlgse a t kiirbstetmui z s tnebljhueékta.
Heterobasidionmi c Ul i | s izdal gt s no Visiem pieciem

mol ekul Ur aj (Heterobesidiordpérmiporki) i zAemot no audzes D
kaltugas egles koksnes par alet@badidoydntosumt or k u
Zvi ede i ggUWxUo (Olivarethl., 2010)k o n s tkalt5gaduk a iinfekdijanocelmiem

i zplat Ors5%zbl akus augogo koku, t0dUjUOdi par
turpmUkaj os gados turpinUs pikemeeugtr. n@ivtUo st U G
ardlvdesmltplrmogadec celmu izstrUdes (Vasaitis et &

pUtqumU plerUthU skuju koku inflcUth ar
autorup Ut Q1 eznwlkacelimw & u qevard0%n o d r osglLJndUrtaatleer| alkldaz 0 b u
talu tU bitiski samazina patogUna izplatdbu

1.6.1.tabula. P Ut 0 johjektw raksturojums.

. . K a |l t(aréleterobasidion n f i koKl skails
Audzes | EgNu | EgNu =
Audzes | s cgur rraugstums, Paraugl aurkekmUPar augl urkenm
apzomi = s cm m cel mu izst iz st mavwikta

2021 | 2022 2023 | 2024 | 2021| 2022| 2023 | 2024
Rembate|501-3609] 7,5 7.8 o | o]20] o | o3 602 |30
Not a|4105834 7 6,5 ol o| o |1w| o] o2 o
Stende |7141889) 6,5 6 o |20/ 100 o [ o]l o] o | o
Jaunpils |6033267| 9,8 83 o | ol o o | o l1n] 2] o
Dursupe |712-437-8 6,8 6,1 0 0 0 1(1) 0 0 0 0
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16.3. Seci nUj umi

Aug pral i  a kfrhgeentp Ucelmui z stvalld e st 8@l mf i cUganos
ar sakAu piepi

1.7.D a ¢ Chdgatumamazodimensiju celmuietekmeuz
Heterobasidioni z pl| aa 8 tkibwayama s Us

1.7.1.Metodes

2022.gadao k't 608k § ar t Ol Zﬁa)lg\ad)r@tlnu)lgaa(nmll d6lhdnae § a
tipsil Uns, aud2gésgadsymeopU ar LVM darbinieku M
Vecumni eku iecirknis) izvUOlUOti divi priegu
novUrtUtu cel mu Hetaropasitiannzap li aett ekkumi  Kiazt r U par au
75 augstie (H=5@m) un 75 zemie (H=1&6 m) cel mi . 25 cel mi no kat:
ari Rot s2bicapvdi ,e t UgplelW g a meinz s(PER82Bun25at st Ut i bez ap:
2024. gada aprol o paraugl aukumos atjaunots
koksnes paraugi no 142 augstajiem (H=50 c¢m)
viena 3 c¢cm bieza ripa ra CKJatqrbeplepcaerlrsaakAlual no

|l evUkt Us ripas nomizotas, nomazgUtas wun i
inkubUganai k1 i mat a Heteeobasidiodls o n glda ij u n osvalsrt tolptaun
i nkubUcijas perioda, katru kvadr Ut centi me
stereomi kroskopu. Atrodot kongdijas, attiect
kr Umarsg Ripastiu.r pii mkis @ ptt diedas)ai p Udivun e d peNagdanoteiktu
P.giganteai z v e i dborjlurggoasrcho; wnhwr]od;akbtt Uiszpl aegbut aj Us
koksnesr i pLUsteras viismasar | d ens i zktrursdagagsipal & caz gHumUj a
P.giganteami ¢ Ul i | a alzPﬁgegmteamnHetarubhswmalermtos |l auku
pUr zoun® par s ppdldivgeass,planimetru (PLANIX S1I0 AMar bil zm0r ¢j a
P.giganteaa i z A daokurou. Heterobasidiona i z A daokurou ieguva, saskaitotar
attiecdgu krUsu atzomUto punktu skaitu un sa

172.Rezul t Ut i

Heterobasidiorinfekcijak onst at Ut a vienU zemaj U cel mU n
apstruUdUtajiem celmiem un | etros augstajos
gr ulpeJv Ukdadelaygr U mpnUonv Uaugs@sglganteaq p a t kasnaor rsghdua augstu
dabiskoP. giganteainfekciju,gane f e kat pgsvt uetékdnéls? 1tabula)Netikak onst at Ut a s
biti skas Us perageereenﬁtsUUnleasukuma atggirobas S
JUat zomUP.giganteamu g )t s j a Opatsvars gan kontrol
novUrots jau 2023. gada rudenog.
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1.7.1.tabula. Heterobasidionun P.giganteaa t t 0 ® 1t i éelos.

2024.gadaktobris
Celmu Apstr . | Ar Heterobasidion| ArP.gigantea n f i
. Anal i , : . .
augstums variants : i nficUt ¢ celmuskaits (vid.
celmuskaits .
skaits | aukums wuz
Augstie ARot s 45 0 38(95,4)
celmi PG 382 52 0 43(93,1)
(H=50cm) Kontrole 45 4 34(79,5)
Zemiecelmi ARoOt s 50 0 41(94,3)
eH”_“lege mi ™ pG382 48 1 38(90,1)
(H=15cm) I ontrole 52 0 30(86,1)
1.73.Seci nUj umi
1.Latvijasi zcel smes | ielUs pengdmegi sdnégdzzdr Ung
ai z s aprelHet@robasidiorspp.b a z ¢ d iinfelcijuk B0 mr p g dti wilsogi sk ai

preparUts ARotstopo. ) i
2Priegu cel mu augstums neietekmU apstr,Udes e
kU aro cel mu koP.giganteaUci j u ar dabi sko
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2.ALTI_ERNATQVA CELMU APSTRUDES PREPARUOT
L OD&I MIELIETOTAJAM AROTSTORBFEKTI VI TUTES
NOVURTUJUMS

2.1.So mirja@ pt &p airRbttaset foepkot imonitdrikys ens
vi eP.lUigamtea zol Ut u pUrbaude

2.1.1.Metodes

Lai samazinUtu sakAu trupes izraisgtos z:
izmantotsS o mir jalg obtiaoilso @ir ®lp@iRD t s(Gadnekset al., 2019). LVMI
Silava noskaidrots, ka, apstrUdUjot cel mus &
cirtes laik0O egNu audzUs, tiegais ieAUmumu ¢
talu ilgtermlAU ekonomi skai sniU¢tguvinmpkei Paia
s a kkéniaktuc e NVMI Silavatiek veikti p Ut O laiatrastue f e k t Q v Uzselsmes e t Uj O
| i eplelisg a meinz csILRﬂEterusssp ézkanpjotllatvijas izcelsmes
P.giganteai z o |ttt aurs@ i c$ B RNw al odgiudkeW ei doba.

L ¢ @024.gadaseptembrinveiktaa rL\gMI SilavaMe ¢fa t o p a tnonli X @il jogs j as
l aboratorijas sUAu kultiru kolekcijas pUrstd

2024.g a pdvisantikai e v U & t k EDIP. giganteaparauginokurieml abor at or i j
torkultlr0O izdalgti 7 izolUti no egles, beil
i zdal B.gigapteae ano | tika rioteiktsa u g glamralAmBZHagenngarabarotnes
Bieglek ok d rlw.mUt ualnggaaMrapm\a b tkaveéida2024.gadas e pt e mbr 9

oktobr 0. | zol Ut kul‘t|v‘Ut| uz Hagem agara b
augganas Utrums novUrtUts 9 dienu | aikU,
palielinUjumu (no Petri trauka centra).

2.1.1.tabula. P.giganteai z o laUty g & a smilimetros d i euz Magemagara
barotnes.

+— fu- cwm +— — -O) cwm

D) — 4 © E 2D — 4 (] E

— n L o S — n L) o S

o o] > © O — R o o] > © O - o
- n - S <D E — n -5 <D E
1 egle Ogre 7.78 6 egle Kalsnava 7.67
2 egle Ogre 8.56 7 priede Kul d: 11.28
3 egle Ogre 10 8 priede Kul d: 9.28
4 egle Kalsnava 9.39 9 priede Kul d: 11.94
5 egle Kalsnava 9.89 10 ege RUzel 956

Lai nov Uritelvt Uik giganteai z o lalutgug &Jrt a sukmouk s 2084,gada
6.n o v e tiknir &r @ksmetimentdzmantojoteglesPiceaabiesunpriedesPinussylvestris
nogriegAus. Eksperi mentam i zna8n tcoetnatsi nsetturmb,r &
pUC_iespUjas mazUk zaru. Egles un priedes nc

sazUgUtas 1 m gar os nogrieglAos u ekspérimentas por t
i er 0 klatqunogreeais a z Ungalzy (hRO@ragarosn o g r i leaij Azosslkdirgkbka
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individuUl o 0p
|zoIUtiem tika
ti evgaNa, vidus
Ut r uma novUrtUganai

Nogr ivei grﬁsupeusstUrsLEdle&schrskplmchametrsr15cm(211at t BUs ) .
tam bedr ot Us ar aut omUti sko Pigiganteai ztoil kKla ai e
suspensijakatrsP. giganteai z o & Walss e pitais Akolsr t Suppensijagagatavotas
| aboratorijuU 2 st unda sP.gmanteassp og kus pkeornlcmeennttrach
Sspor as uz mililitru). Ekspel?lglgaeteatllZOiUkNautju
iepriekgUjos eksperi ment otwleii izRmmtng tod md si 4 @loltU

agobu ietekmi uz e kB.piganteame nt a
i zvUOl Oti nogriegAi no diviem
un resgaNa) . PSgggnehaawgod a nea sn o

B
2.1.1.att. A eglesnogrieznisars a g a t abveod rUgusdémsijas e st rtU% e i ; )
Latvijas izce-lisRoaesstioPpoli @tdie;s Rogrieznis pl

inkubUC|Jas kliilat d akwmgrald; iGREL8Megai @gol
nogriegAa zUgUj urRagigantea gmas soe dzams ekr Usoj 1

PUc apstrUdes nogriegAi inkubUti kIl imata
relatogogvais gaisa mitrums: 8 0 %) . Pavisam eks
nogr |P6Utyrﬁnokatran 0 gr itikamg f&au@lu,basérlpub|ezum33cm)(212at t Ul s) .

Ri pas margUtas, nomi zot as, nomazgUt as, iel i
kamerUs vUl vienu nedUNu.
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2.1.2.att. P.giganteai zolalitgganas Utruma un aizAemtUO |

dagUdos da28Nemds n(©3 nogriieghasvkoptesiasd; B
k ok s rlP. gigantea z o | Ut i

Uz ripu vi rPsgwargeansitczUdm(jaa ai zAemt o | aukumu
dzi Ni kok@rglgnteamautﬂﬁlglgaslteaalermtos l aukumus p
caurspodoga pl Uves un ar pl aR.igigastéan uz A ®mANI X

laukumu.

212 Rezul t Ot i

P.giganteal z okﬁ]pl'wl ad Lajuaglgsatmaegmskokbuaw 8 5 hnbn/d 8 1
un vidUjais aizAemtai %P.lgigantkau me| Bt § aaBg §BMNDs
vUrt(ptgas ir I_(pdzqgwasUII i'JeaUaug)@agasnehltsUngsv
Somij_U vei kt U pUtggjumU. 1lepriekg Pngigatteaaj O el
i z o(Surtet al., 2009). A r Dat weikitot) eksperimentosa n a | ivzal j ko(ik0
P giganteai z oI It:h$|uesg,r10teglesun prledeskoksne5| egll 0 ad zRygigantea

mi c (altit]oesatkoshbt uuvr Uorj tskgplesisuk o k ¢ K 8 aetdl.,Ra23).
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KU |
egl es
NRot s
© 0,14

&5 012

T o1 ¢ ¢
2E 008
g o006
s 004
0
1 2 3 4 10 9 5 8 1u (R

iecina iegltie dati, aB.tggaektea nol Ueis

koksnU wuzrUda lielUku vidUjo augga

topd sastUvU esogo izolUtu (2.1.3. a

u

mUt r u

@ laukums

|0
7 6

CORPFPNNWWAAN
_\_U‘I o1 (6]
Vi d Uhjiazi Aselankums,
cm?

u

P.gigantea z ol Ut s

2.1.3.att. P.giganteai z o v U d Uk uagi gs& b & sumesi z A e laukums Ricea
abiesk o k s O Ro Rs t-Hplatyijasli zcel smes i zol Ut i

Tom&®r gg navbglbtals(pp@%}sLl e lal kzu&lauhurrmleglesk oksabUda
10i zolbétsia) 0 d z iarnfilR out nsEtatistski b 1 t iast kgag (prO@DD) & tikai
1.i zol Ut am, _ )

Priedesk o k $nglganteai z o k O p Wy iad &j uagi gs&l b a bijms , 32 N0,
mm/dunkopU\/jlad LajlaZ|Aselankums8s 41 NE°, 0Wi saugslUIJkJUsauggar

Ut r uma

un ai zAemtU | aukuma vUrthas bij a

izol Utam Nr.8., kurg, savukOrt, izdalots

4
35

w

Vi d (g uagi gda hra
mm/d

o L N

g B N O

o

a0t r u M

@ laukums 102
8§
5§ 5
4
2 ©
0~
1 8 2 4 6 ® 3 7 10 5 9 1

P.gigantea z ol Ut s

2.1.4.att. P.giganteai z o b U d libj uagi gs&) b & sumesi z A e laukums Rinus
sylvestrisk o k s B Ro Rs t-I0platyijasli zcel smes i zol Ut i

PUOrbaudUmo i zol8Jawgdareasx aUteatmgld dduths skao

i zol Ot

a augganas Utruma.

40

enmn t
nas
tt U

19

i z
n o

i R



SaIQdi’zglganteamlcUIija attostobu dzi NUk koksnU

di enuP.gigamtdadi c Ul i j s ieaug | 9dz 12 cm dzi Numar
dzi Numam. At seviggu izolUtu aizAemtais | aukt
ka20dienue k s p oktimatak fp me@ o d r ong ic tlaei aj uag @ a m u dezyi Al
centimetriem (2.1.5 att Ul s) .

2.15.att. P. giganteai z o ladtt b s t egl es (A) 5uellipri ede

0ba ‘
Latvijas izcelsmesP. giganteai z ol UfiiRot Rt-BBpcwi i Bol Ut u mi c Ul

ai zAemtais laukums analizUtUOjU ripUO konkr
virsmas).
TurkIUPglgaJntamZOtglsltu (1., 4 . un 8.) VIdeaI

koksnU svUrstUs ?not a0d, 2p2r il egddezs Ok,08k5s ndUm gaj U pa
i zol Ot u Iaukum52(|2r. 19.,68.8 altotdlzl s1)1., 18 cm
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S

A elaukumsegte
k ok <mU,

| zo&a Ut

=
(o]

18
16 £ 16
14 %g 14
12 -1 012 M
10 —-2 f o 10 ——2
8 4 .::§ 8 —o—-6
6 -8 g@ 6 8

o 4
4 o— R 2 R
2 2
0 0

0 3 6 9 12 15 18

0 3 6 9 12 15 18
Dz i Nkuorkssm U, Dz i Nworkszm U,

2.1.6.att. P.giganteai z o IN{Lt, Nir.2., Nr.4.,Nr.6.,Nr.8.unfi Ro t sitzoop(BYt a
ai zAemt ai Blceaadmaskules;sylvestrlsk oksnU 3, 6, 9, 12,

dzi NumU.

KO redzams, pUr s kR tgigante@ € z b ball tkud e md al §t ol au
aIQdZ|ntumU ar iRotstopod aizAemto | aukumu
zol Ot i perspethleietero@a&dlctrspkpt smrbmmfeumleliet
er obeEgbeg<a)rk38m90%betprledeskok§(h60%anaI Pgugamtm zol Utu
i zAemtais |l aukums wun augganas Utrums ir |ie

Priedes koksnU _IieIUkaBglmntealABthtUchaJkUma:
enti metru qlziNu'InEJ cmedz_lnmlgmweglﬁssuﬁ rel at g
oksnU vairUki stu_iekatle izol Uti Iiel Uke
n deviAu ¢cm dzi NumO (2.1.7. attUls).

2.1.7.att. P.giganteai zol Ut u radgtais i ektiUswijsums eg

izcelsmesP. giganteai z ol U8 cmi i3zol Ut u mi cUliju ai zAe

analizUtUjU ripU konkrUtajU dzi NumU (no nc
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K Uedzams{z 18att Wasb ﬂ_aﬂvllgamzcelsmes z 0o & Ut A elaokumdd am

dzi NumO ir bitiski l i el Uks sal gogdzinUjumU ar
gJZ m3cm
B 10 @6 cm
=, o9cm
e
T Vg
g X
o
I:5x4 I II I|
i | |
o
Noo
- 1 6 11
Pglganteal zoI Uts
218att . l zol Ot u alzz)Rleemabw:kskbawkUmgs(cmegu

centi met r u-fdRzoit NusMplatyigsli zcel smes i zol Ut i

l espUjams to var saistot ar egles koksne
nogriegAi tika inkubUti klimata kamerU vien
eglesun priedeskoksnes) p a gi Qebt aeEkkaphedesk o k P.wifanteaa t t § 8 bKAk ,
plerUths aro vairUkos pUtojumos (Korhonen 2

pUtojumos ir secinUOts, ka priegu cel mi sal ¢
Heterobasidions p p . bazgdijsporUm6)Ke®rgdwaalsde tats alr
s U Agan Heterobasidiorspp., gan P.giganteami j i e dlaao b e | esymos

P.giganteavardaudzs e k m9 g Uk Heterbbagidiorspp. uhfekcuu

SummUjot kal?glgﬁntealnzadhtlzwé\eUmtos l aukumus, s e
dzi Nuid®Bs c(mM redzams, k a d9V|A|P.giganteaie$miUttng
egles koksnp un segqgi i zol Ut priedes koksnU
(2.1.9. attuUls).

oo 60 0 60
‘f;,; 50 NG 50
(7]
o 30 - 30
3 2 © 8 20
=@ .0
2 E 10 D B 10
Q% 0 oz O
= 1284956 31011R)7 ¥3 8126 410[R)5 73911
P.giganted z ol Ut s P.giganteda z ol Ut s

2.1.9.att. P.giganteai z o lkbtpwW p & £ 4 e laukams Picea abiesun Pinus
sylvestrik 0 k sRAfUR o t s 1-IDpjaunie Latvijas izcelsmes z o 1110 PG182.

Anal P. zg@ahtea zoVv 0d ijOéplUs;uIaJmseglem 0 g r ibjaBAGrs?,

betpriedesn o g r i 84§ chvo B, giganteami ¢ UI2|rjaaks O drissamart ek Uk u
mi cUlija biomasu koksnU.
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2.2.Citu koksnik o |1 o n i szOJj wongeon t pgaeansavUUrat Uj ums
bi ol ogi sko prepar Utu -e Triehkptumv i t Ut
abieinumnoz dme sakAu piepes ierobegocg

EgNu un priegu nogrieglAos tika pUr baudot a
i zoleUtewk t ipreti HetBrobasidion spp. d a b gspgoau infekciju Tika pUrbaudgt s
T.abietinumi z oA Ug g dn ) Bnrartagonismeret Heterobasidiorspp.,k @ rag@ | as gt o
T. abietinumi z o leltek t pret iHetdiobasidiorspp. suspensijuma i s K aipatD
P.giganteaunat sevi ggi . . o
Kei tKirgamnsa ii zZAsat hhkaldjralasbuLatviasUn i v e rBsiiotl Ut geilsjud ¢ Ut U
AiEgNu v i Brithaptumiasigires( Di ¢ ks . ) Ryvarden antagoni
Heterobasidiors pp . 0 ( 5. pielikums). PrezentUts sten
(23-:29j Tnijs), ZviedrijU, Stokhol mU: APOTENTI Al
EFFICACY OF PHLEBIOPSISGIGANTEA AGAINST HETEROBASIDION
ROOTR O T(6. pielikums).

2.2.1.Metodes

Eksperimenta e r 0 ktikajpagatavotb6n o g r (ZéegléahnZSp(iedes)argarumu

aptuveni 30 c¢cm un diametru vidUji 13 cm. No
sektorospovelkotl ¢ nunp &'s i ¢noatstarpistarpsektoriem(2.2.1.a t t bd)oginot
izol Utu nesaaugganu kopU, | ai objektovi var |
izol Utu no otra. Uz sektoriem atzgogmUts izol
kU kontroli 66K66 (apst r b dleterobasididnsdem.i ) d a kkias k
infekcija.

22latt. Egles (A) un priedes ( B)-komrolgri egAu
1-i Rot st eP®BD82; 3RG382; 11-PG182+TR19; 12PG182+TR21; 13
PG382+TR21.

P Usektorumar §Ugagar sllEsrglaith s t rall@ R)giganteaun T. abietinum
atsevzggnlyltauukstuUsnp)ensuUm

PUtamnogrpblgmb\/fDireg@gresmegaecﬂenlbr%mograagAU
atstUti piecas dienas (2.2.2. attUls).
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222, at t . Eksperi ment am Hewghadidowspp infekcijasogr i e g
nov Ur thIjallu m 3 rin/ldtgsihtet e r o gietekmitudhtoegsr i irdefrcuwitie

eksponUti |etrUs dagUdUs vietUs, damxsgrl_egAL
biltu iespUjams fiksUt nogrieghAa atragUnUs

PUc ekspozgcijas megU nogriegAi pUOrvesti
(t empe @ tA&laa ygasamiruns:80%)t rnjesd ia g engiutl rOR Gtém i .
katrs nogrieznis tika sangUts 3 ripUs (ript
Suspensiju e-létadba&ldlmpputeannatleltzUta trgs un dev
Heterobasidions p p . ai zAemto ebavhRumsashkaitot ar att
punktu skaitu un reizinot ar redzes lauku 0,5°cm Ef ekt i vi t Ut e ( E) apr
sekojogo formul u: o

E(%) = 100 - (Heterobasidion laukums % a p s t r U dsektoag >0 $00 /
Heterobasidionaukums % kontroless e k t (&enigsyaldeetal., 2016).

R
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222 Rezul t Ot i

PUr b aTu dbe@etinumun P. giganteaat sevi ggu i zol Utu wun to
ma i s Qejfuenku pretHeterdbasidiorspp.sporuinfekciju, noskaidrotskapriedesk o k s n U
visi umosWspensiju maisqjumi Heterobhdidonsppy i 100
dabdgo sporu infekciju (2.2.3. attUl s).

2.2.3.att. P.gigantea( or b dinU i ekr Usojuma robegas mar
un Heterobasidions pp . i nfekcija (sariBamkontrgeskti ) aj
sektoros39 c¢cm dzi NumU priedes (A) un egles (B)

SavukUrt egl es koksnU augstUko efektiv
TR19+PG382,TR19+PG182un PG182+PG382Susensijaar T. abietinumi z o MR19 un
P.giganteai z o PGL82a o d r o gu insUlj aufs & k o prrevHeterabasidiorspp.sporu
infekcijui t rcgmsimetrud z i Neufnelk t BagniedzbE%und e v teAtimetrud z i Nu mU
92%(2.2.4.a t t Cituleoksnik o | o n isZJBjucedvd ePngig@ntealaiv ei cli n&k Us
pergament s Un e sHeterdbasikiors wp t Ut ko psteat Uta ar 9 Sor
kur P. giganteasuspensijai pievienot@ahondrostereum purpureu(hlamberg et al., 2015)
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224att. Ek s p er iizmanioto slispensijue f e k t Piceaabidsh @k ¢ m @ s
devi Au cent i meHeterobasidionsppusporl infekcigut

m3cm

Oo9cm

Ef ekt Po

Ut a RotsPaglgamteasastVlﬁJdepogaBalQle
z S, tros centimetru dzi NumU nodrogi
i 2 % de-léterdbasmlmspnutlda)blesko sporu infek:¢
m t K orn ¢ tBaata Ust eavZivy Geadeiktosp Ut 0 j(Bermglondetal., )
05) , iespUJams, tas saistQts ar komerci Uli
o] [agotUJa | dz piegUdei mega apsai mnieko
st UvU eaog@emtzmluaakumu un augganas Utrun
iRotstopod efektivitUti skuju koku koksnU un
pretHeterobasidiorspp. sporu infekciju.

PUrsteidzogi, ka pri e sH
infekcija. Eksperiments i ka ierogkots egNu
Heterobasidiors p p . augNger meAi r pHepazrvqoormrrUJhaegNu E a
adathJu3|es attogstobai egles koksnU (Gaitni
[ [ 4) liecina thrwporeugNlEkcseplomqut apaonaatelglle
kontroles sektoros tHetekcmaajlorosp)pssparulnfekaljaPMotelguspU
nogrtikelgz&k_ Uk otm@ g Nogr i etgOibiibsa gailkh@mg, tie tiks i
ZviedrijuU veiktU pUtqumU noskaldrotbl ka ¢
annosump r i 8 § k pieape, lai gans Uk o canligiin f |abaSI-jetﬂerobaS|d|oerp.
sugas (R°nnberg et al ., 2006) .

Tas,ka priedesn o g r i mg(&adrastsHeteroba5|d|or1spp var Wisuai st ots
P. giganteaat t st Qbu koksnU. APpgﬂganteaJsduUSJpoetnst)ngml e s
sektorientikaa t sd dJmar kzbheji ¢ mm giganteami ¢ U laugptraard tasvlair ,Uj a
|etekletelrbba5|d|onspp attostQgbu ar Q kontrol es sel
k o n s tdaatbUPsgigdhtea,parko liecinaf r a g me Whnibzrsa ks Psaij s ms (2.
att Ul s) .

STl /N0 o T
D S O NOD

e etdcabdsidiondpp. spora p Ur ~n

d
t
e
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225attPg|ganteadab|skUs infekcijas izraisQtais
6 cm dzi NumO. DemarkUOcijas zonas kontrole
(dabiskU infekcija 3 cm dzi NumU) norUdot as

EgNu audzU, kur bija eksponUti nogriegAi,
k ons tPagigdmteda u g Nger me Ai , P. gigatead d keicd knla , i rkfaekci j a
i er o bHetgrobasidion spp sporu i nfekciju priedes k ok

Heterobasidiorspp. sporu fona. i

i P.giganteai z ol Ut u e f ldeketolvasidionslptpi. pnroestaka ne ti k
Utrums koksnU wun radi Uli aizAemtais | aukums
celmavirsmas)beta rad z A elaukumdd g | deM(QEP[gigantea[ni c [il)irr(iaijsiesaug

d z i ddltmdstadl)tiekk o | o rkokgnesl a Map,0 t e wair Wi fulHetetdbasidion
spp.un2)tieki e r o Hetgrabasaliorspp.mi ¢ Uleiajuag g a sNakkun® o Wjnd i c Ut
tuvUk augogos kokus. i

M su 2024. gadU iegitie rezultOti apstiop
kté’vglddmeae z o | Heterabasidions p p . infekcijas (gan pr
& @ rkkAstaktuy i eitelr)o b eigsovgaaat@esy iz o Ikdss @$ 9 d zarn Uj umL
5 opo, uzrUda ne tikai | i el Oku augganas
U izggiroga ir izolUtu attostoba egl es

— St O
cpgo —™
o X0
X —+ C
_(03

223.Seci nUj umi

1. Priedek o k s n @ | Pglgmteaezoa|UztAe @ laukkmuwuna t t dgt N8k,
saIQd2|ntumU ar egles koksni .
2. 8090%noanal i leathas;zaelenmesP giganteai z o | Eglesk ok simbW)
6 0% prle_des _kokan ulztr rOudnawu IunelHkAeamltgog
sal 0dzin Uj_umU ar biologlskU prepar Uta fARO
3. P.giganteai zo | Ut u erHemtobamdrorstprt i donfperkecti j u pam;
" .

izol Ut a tQS|t|(ptgdte@Iersezkjd)k$JmU apstiprin
vi et Uj Us P.igganted s keas var nodroginOUt | 0dzv
Heterobasidions p p . bazgdijsporu i nfekciju, sal 0

AfRotstopo.
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4. Trichaptumabietinumsuspensijuma i s QK| oupaiB. giganteai z o Ipdaugstina
P.giganteae f e k t pretHeterabasidiorspp.sporuinfekciju. )

5. Priedesk o k sPndifjantead a b i isfdkdja n o d r o OO Ej a s a prdtz § b u
Heterobasidiorspp.sporuinfekciju.

2.3.Somirja@ o tlag daznéi Rloit atlotpeor pae paalt a
i zstr Ude

2.3.1. Metodes

Laii | gt esrarigAl® gigantbaunjauktos Uéuspensuuetekmluzs a kpfepes
at t Qeglesio d lu 2020 gadav a s MRSHKalsnavasne gnuw v #rippdparauglaukumos
egRwdathsi ner Ul élBngsvnaUrﬁ mbgabalsun 23.nogabals,229.k var t Ul a
l6.nogabal s) kopumU apstr UdUtSlston@madorlnkrTmMun cel mi
Bjerkandera adustk o mb i n WPcgigantéai azro | Ut uS.bihidriadni, B. adustan
PG182 kombinUcij a. P U ¢etemopasitiarklodredsd icjesl pmoir ui nsf ui s
|l ergkotajos paraugl aukumos papi |Hdtergbaskionnt r ol €
(2HP+2HA)i z o bubpensijufiRo t s PG1BDsuspensiuni d e(nkiaptarrlaug!l auk um
10 celmi)i kontroles variants. ) o

~2024.gada augustU apstrUdUt aj i e ko aienet bet e m
nUk amo, & (3onUbieaumipi2e vi et o npaoi lsiirAtUh d gatbdoU at or i |
nedUNk ub Btgbash @ mp e rNa10iceimiemk a tap @ t r Ud enso zvlag@it aanst U
ripas,kasa p s t r Yitikdlarla & tHeterobasidiorspp.i z o buspensijuii) arfi Rot st op 0 ;
i) ar P. giganteai z o PG 8 2 ; i v ) Bjarkandéral adusta;n vP) G182 i zol
mai s Qj u mSistotrema Brinkmanniun P G182 i zol U tBjerkandara s 9 j u m
adusta SistotremarinkmanniiunPG182 z o &t s ol asbmaur. @ tUee d (hBavsUr t U
Heterobasidiors a s t o pbatm 8dbiuv,iJend UniddakeP.gigantea e k r ldukwmuuz
ripas virsmas. . .

KopumU no 210 ievUktajUm un inkubUtajUm |
Heterobasidion b et 136 ( 64 P8gigantear iak @ ¢ uatgxgam@t kKkoksne
Starp variantiem v Url—|eter<aba$sj|onk Gas tvatstas r @kr aji {§
variant 0, kur c eHetenobasaliprs p p Odilz ol @t u | sspmensi|j
HeterobaS|d|orsastopam$9r i peled,3%.t a lgay dr isaanmB8udlr i saslopama ‘

a rPQgigantea( 2 . . 1. t altPudiganjeas aAu g)sptalmlqlb a konstat Ut a
cel mi apst r 0d Ut i Heterobpsidierg aj Ot uvanRahSUo;k@nst a
ri pUs ( 6 H&eYopasidiaTseansat opamoba ri pUs (6, 6 %) i bij a
apstr PGIBR & oatslusplensuwns brinkmannik o mb i rartB’G]nS:;\/u smazUkai s
skaitsripu, kurk o n s tPagngzhhteanr pir majrl laJrnatpUs t veiklatikai arT d e n i
P.gigantean o v UT D t rgaéb ®6\B%, kas is a | 0 damgsta dJd i@ nlbj rswzcauagstu

dabiskoP. giganteas a s t o plar igtdrobasidiors a s t o fxantroedy @ r iaal ndtelh i

0

1 Cn S

ir augsta (46, 6%) ,Hetergbdsionafekcijasdonsvparauglaukumasir Ut | k
augsta.
2.3.1.tabula. Heterobasidionun P.gigantear e | ast agsvt (b pvariarios. a
Varianta Variants Heterobasidiom e | a |l P.gigantea el a
Nr. sastopamQb|] sast o pskans)|
1 Kontrole,]| dens 46,6%(14) 36,6%(11)
2 Kontrole,2HP+2HA 63,3%(19) 43,3%(13)
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3 ARot stop 6,6%(2) 90% (27)

4 PG182 6,6%(2) 70%(21)

8 Sistotremax PG182 6,6%(2) 70%(21)

9 Bjerkanderax PG182 20%(6) 70%(21)
Bjerkanderax Sistotrema

10 J ¥ PG182 16,7%(5) 73,3%(22)

Var i kuncelliapst m@®ROt iptr @ p dHetdddbasidiom e | alaukuma i s
ir Not i ZDegIgantez@eraZZL%)als |l aukums konstatUts k-
(23, 9%) . L i eHeterdbasidiel a ek am® veonst at Uts variant
veikta arl e tHeterobasidion(2HP+2HA)i z o bulpensijubeta rgg y &r ikaomntstt at Ut a
P. gigantea kas var Utu b1t pamatoj ams ar augstu
Sal gdali thneort mats d vslitpleasgas(PG182, Sistotrera x PG182 Bjerkandera
x PG182 Bjerkanderax Sistotrema« PG182)arp r e p A ROt steapka Ut s ,
P.gigantear e | at o0v bl I a8 k uanpsatlaiildiodt r{Ec®0p)od

Bjerkandera Sistotremax PG182 [ —
Bjerkandera PG182 [ —
Sistotremax PG182 | —
PG1ED [ ——
S
Kontrole,2HP+2HA [ —
Kontr ol i onrgm.

0,00 10,00 20,00 30,00 40,00 50,00 6000 70,00 80,00 90,00

mVi d UH.gigansea e | a laukumado s m Heterobasidiom e | apasjaukumam%
2.3.1. att. P.giganteaun Heterobasidiorv i dalijzi A elaukumsums ast opamob a .

Lai noR.Ujgantéaiuz ol Ot a PG182 sporu veidogan
ietekmUjogos faktorus, sadarbgobU ar Kok sne
eksperimentd.ai sagatavots Uj ma tPegigantddmu ,c Lalwdj zgUt i scB0an] 1ﬁlg/I
iesalaekstrakteb a r okasreliéta100ml Erlenmeyetipak o | EbLUJ], mad wediaznlkw b Uj ot
14 dienas i st ab2abs AtO—:-)mpetraad T miUc L(I~|2]3a sl Uni uz
barotni maisa ar magroUt iBsikoos amgi si@t5Mj ur p(nMS Hna

magnUtiskU maisgtUja nljiAas izmUr smako =25 n
micUlija suspensiju pUrlej sterilU 500 ml k
kol bU). SUjmateriUla daudzums sastUda 1 %.

SUj matjeruicOI5000 ml bur kUs, kas pildgtas ar
(15 g/l mi krobi ol ogi skais vai 25 g/l puUrtik
stikla burkas. Burkas ar micUl i2p)k uir e wizd tua tUa
28AC temperatlra (2. 3. 2. att Ul s) Darba gai't
ggidrajUs barotnUs (2 ¢cm, 0,5 ¢cm un 0,7 c¢cm).
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2.3.2.att. P. giganteami ¢ Ua ti § @stiklaptbwar kiéSadaekstrakta g gi dr aj U
barotnU.

Svarano v Ur tnUgcaUhIalllpaurce]ulozesf i1t r(@3Bpactrtudt s e s U
i zgUvU eksikatorU. Svara mUrg¢jumi veikti tik

233att. Mi cUf i jarubg 8wm b grinfai.l t rBHian@UmilaUl i j a
paraugi.

OQ dsugpensijas agat amom@asirkieaui t 0 gana

Notei ktu periodu (7, 14, 21 vai 28 dienas)
tween80;0.9%NaClg g ¢ dunhpiienui An t i sfslllooaleﬁQ%AC Silicopesnapsil RE20
( VWR) . Burci Aas saturu 15 mi FBOOnBaosaﬂ)aarlﬂEﬁ)gnUtl
rpmmagnumask@tpuﬁemsl_teﬁmmd 8mmhomogenwezcl115gnmnu
Fi Icaur|Uet r kriarlitOpogduis jk @s ar @10GEN ( k v a daukls 8,0025 mA)
uzl aboto Neubauer ¢glnu skaitdotUju (Assistent

232.Rezul t Ut i

KopumUO veikti Jetri eksper iRnggantéamiaa Uldiijvalnm
bi omasa novUrtUta pUc 7, 14 un 21 dienas. ’
PirmU eksperismegnattaavioda met n2e0s2 4 . gada 5. j |

mi kr o b i (El noikgobia)kn@5g/lp U r tidsdtaekstraktzbarotne | E_ s 00ml p a )
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d aud z(ubmal lod Mdrir s2icld)Mi ¢ Udvarynasaka7, 14 un21d i e(213U1
attUIs) Mi krobiologiskU i esialda tDarOcQtNrOUO&ugg'
0,14N0,02 g: 21d: ©0,17N0,02 g. PUrtikas ie
pieaugums 7d:0, 0 8 (gp14dd @, 1 6 Kgp21d A, 1 4 Kgo2.3B&Rt t Ul s ) .

7 diena ' 14 diena 21diena

2.3.4.att. Mi cUIat;qu()bavdUceanAlhsg g kr obi oidsalagi s k U
barone; ipalpratkigklas i esal a ekstrakta barotne
0,30
o 0,25
0
'g 0,20
$ 015
) =&- |E_mikrobiol.
O 0,10
o -8=] E_sQrupa
0,05
0,00
7 14 21
Dienas

2.3.5.att. PG182svara pieaugumsl.e k sper i ment U.

OtrajU0 eksperimentU, 31. jilijU sagatavo]j

bur g Ulsmhaama(barotned 0 m®,6dmy P U?C14un21d|enU| nkubdgand&Im
b ur ldlaicami ¢ slarupeav Wle v i |,50L[)rxﬂskaJ|tuJM| ¢ Usharapieaugums 7d: N
0,19I§I0,02 g; 14d: 0, 18N0, 01 g; 21d: 0, 20NO0, ¢
1, 08N0, 15*107 o00Qdijas/ ml; 144d: 2, 60N0, 39*10
(2.3.7 att Ul s) .

0,30

0,25

0,20

53 0,15 =& |E_mikrobiol_2cm

5010 -0=| E_sQrupa_2cm

T 0 _

@ =0=| E_sQrupa_0.5cm

& 0,05

O]

& 0,00

7 14 21
Dienas

2.3.6.att. PG182svarapieaugums2.e k s per i ment U.
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1,00E+08

9,00E+07

8,00E+07 I
7,00E+07 J_
6,00E+07

5,00E+07

4,00E+07 Il E_sQrupa_0.5cm
3,00E+07 pr

2,00E+07

1,00E+07

0,00E+00

PGo ¢ dkorjc.10 § d im|

7 14 21
Dienas

2.3.7.att. PG1820 0 dskaitaipieaugums2.e k sper i ment U.

2 4. septembro tregajam eksperimentam saga
ekstrakta barotni ar koncentrUciju 25 g/l u |
devi AUs bu rkUs |l 9dz 35 ml (0,7 cmpUmtaz@mei c.
00diju skaitu (2.3.8. attUls) un dogtspUju (

T 9,00E+06

= 8,00E+06 =

o 7,00E+06 -

S 6,00E+06 *

-2 5,00E+06 >

S 4,00E+06 T

o 3,00E+06 Il E_sgru

o 2,00E+06 = | | -

O 1,00E+06 -serd

0,00E+00 =

14 21 28

Dienas

2.3.8.att. PG1820 0 d bkpita pieaugums3e k sper i ment U.

Ceturtajam eksperimentam 12. septembr o s
(Glikoze 5 g/L; NaNQ@ 0,5 g/L; MgSQ 0,5¢/L; KH:PQs 0,5 g/L; lesala ekstrakts 5g/L) un
L. a p €Salaroz&0g/L; NaNG; 2vg/L; KH2PO41g/L; MgSQ: 0,59/L; KCI 0,5¢/L; FeSQ
0,01g/L). Barotnesb ur & & p i pad®nil jabd,7cm.Hagembarotes n k l114b2tUun 28
dienaspetl a p d4&ua2ldienu,jo2l.d i esrelt i kad)d dskajtspieaugp U rl UkR U c
notei ktU |l aika noteica o0o0diju skaitu un dogt
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5,00E+04
4,50E+04
4,00E+04
3,50E+04
3,00E+04
2,50E+04
2,00E+04 Lap
1,50E+04
1,00E+04 T Hagen
5,00E+03 ’
0,00E+00 + !
14 21 28

Dienas

PGo ¢ dkorjc.10 § d imJ

2.3.9.att. PG1820 O d skaitaipieaugumsd.e k sper i ment U.

Mi cUdug@@napms nkaujlt i m & d Dbl @5 e ngéndzsnantojot
mi kr obi olglygg asrk op Larlt@kskrﬂm(Z@/E)soalrmn Ug kedaj MOcij a
nedBMNKr obi oMasaIa;akssHeamL@g Bhasm@mmaz |bBthUtJ$|eszklaas
ekstrakteb a r d)a‘ssnaUg | a bEL[b]I’ Ulseokngﬁtmj eUz u parSO%Iuls e mi0 & Bl aiujsal
svara znUkumal i Nd&J(d:UlNldsv'UarﬂogigsmlrooL@IsaugumaJt rums
dag chlgerdli @mmaA\Qemmn05cm bet,laipi er beIt;)tastkng ibd ¢ biu,

j Ui eartokkUaeksperimentskur v i eenkUs p e r tieknpe Ghrt WJaabi ¢ § parametri.

POrtikas ipisamdr ekstmiak®lsija un sporu ieguve
izkliede nav augsta un ir tuvu mikrobiologis
ggidruma virsma UtrUk paliek balta (uz tUs v

|rmazl(2Icr9Y 0,5/0,7cm).50g/Lp Ur tidsatamkstraktdb a r spgomnJe i d ongria n U s

UOtr Ok un ar augstUku i znUkumu (28 dienUs) sa

barothugsthkrtanzsn UK 0idr4060 Q d i jlaesg/amﬁosg/LpUr tiesilaa s

ekstraktebarotni28.d i e28.&0 u | t i d/lUmatllgala(sn S tspmmdaudmmqmeauguma

Ut r smana z i (tastbualmlsnmstﬂnazsnoz kultiwBdUNas pUkaams,

kul ti vgijkttespuje@nm:tg sSpdmlkwncent r Ucumqua_galblagam

barotnUs sporu iznUOkumi ir krietni mazUki ne
Tur pmUlkajpdr e pDU bl ad htoruk @ e mperumabr Bsi j as

ietekmi uzP. giganteami c Ul i j a att ost obu.

233.Seci nUj umi

P.giganteami cUducjzaUQalannoadlr OglugBI'SpbthOZHUk(KJISM.OG
oodijas/ ml) piemUrotUkU ir iesala ekstrakta
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3.SAKAU TRUPI | ZRAI SOGO SinU POPULUGCI J
DI NAMI KA | LGTSPUJOGAS MEGSAI MNI ECO
PERSPEKTOVO | NTRODUCUHTO KOKU SUGU MEGH/

311 nf or rpat&i j a g priadegPinus contortaun lapegles
Larix sp.u z A U npgetcalmeniuns a k giepi

Laia n al $ a Kpfepesuncelmenesni c (hltit|jobarix gppluo k ssrald,a arb 9 b U

LVMI SilavaSelekcijasvirzienadarbiniekiema t | s elgd g s ¢ N kyras2024.gada
rudenodo i evUKTt:I koksnes paraugi trupi il zrai so

3.1.1. Metodes

Laukadarbumetodika

Apsekiotas e gas audzes vecumU no 50 10dz 57 gac
(3.1.1. tabula).

3.1.1.tabula. A p s e kloa pJeagdies.

Audzes Kc(:)ir'ltoesg §
Npk. AudzesID Lat Lon Plat. |Me ¢gtips|s a st veikl
formula
gads
1 406:237-15 57.6331424.95297 1,61 VUr i| 10Le53 0
MPSG g Uab-e .
2 14;15 57.2458422.6828] 04 | VUr 1] 10Le57) 2014
3 6072332 56.4697€23.41103 0,49 |Damaksniy 10Le52 0
4 50923930-0;1 |56.3937124.09394 1,66 VUr i| 10Le55 0
5 MPSAuce21-25 |56.4697623.41103 0,5 VUr i| 10Le56| 2016
6 411-44-1 57.3258125.56815 3,41 |Damaksni¢ 10Le56| 2017
Audzes apsekotas, ej ot kpas 1a(1r_mdpa|sat2[0)mrrtraa
otras ( 3.1.1. attUls). AtkargobU no audzes ¢
| apegles un to kopdlUQpmetis garums audzU 90
10m
-afa— m—-
20m
S —— -

3.1.1.att. Audzesa p s e k oghematislsa t t Ul oj ums .
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T r a n suezkst kUaisi kt It tunkga | es Kola. & & earult2fiB0kokiem( at kar ¢ b U
no audzes platobas un S|mptomUt|sko koku k
Heterobasidiona u g Ng er me AArmlllanaesp)mea&wg NgermeAu un rizo

sUAu kI Utbltne un boj Ujumi. SUAu ialkekieger me A
audzU) ievUca un ievietoja maisi AU, to mar gt
numuru. ) i
KatrU audzU no 10 19¢dz 13 simptomUtiskie
konstatUti sUAu augNgermeAi vai rizomorfas)
stumbra sakAu kakla | @gmeng ievUca koksnes
pl ast masas ngenUs, kas mar gUtas ar audzes ¢

arag z Q jﬂlkd)lj(amatrastla u g N § eairinemarfasP Ukatraurbumav e i k @restess
s v Ursptset rui70% szpU jkakskesparauguss UAu g Ng e mmrmzmn&auftqoaraugus
i evietoja aukstuma kastU un nogUdUja LVMI Si

Laboratorijasgdarbumetodika

LaboratorljkacrlssrrraestlpkaarasutgeurlI|zUta spirt
uzlikti uz sterilasHagembarotnesPetrit r a laik & gHoksmes UARADr Kk LPhraugnkaJ :
apsekoti ik pUc trim dienUm. Vi si sUAu mi c Ul
skalpeli wun pUrnesti wuz citu Petri trauku.

grupdUs pUc morfologlskajBknplsklp@ma;ugnl_hmkatraanaliz
mor f ol grgpassk&ifirantotisugun ot e i agalneak u Im@ rt anjdN&mi c U1 i j a
tika i1 zdal o0ta DNS, un, sUAu I TS rajonu sekve

notei ktas augiem patogUnUs un trupi izraiso.
veica LVMI Silava GenUtisko resursu centr U.
Ri zomorfu paraugi tika not DaNa par .

Qr(gtl.
posmosunievietotad,2mil i ma O gmt gUeum rlubdotasugasn t e | dmalnak ul Or Um
me t o OMMimSilavaG e n U traswsskcoe n JapathugapjomsN Uwa a | i ricamprtas
tika noskalotas un sagrieztas 0,5 cm posmos,
uz 1 miniti iegremdUti 70%_etanoIU, nogUvet
t raiulkoU ri zomorfu posmi vienU platU.

312.Rezul t Ut i

Li t e ravdtoslapagie tiek raksturota U s a mUr (suga pretHitsrdbasidiona

spp. sporuinfekciju ( B r btal.a2021;Wangetal.,2012.)T o mUwv, edrijU veiktO

novUrtUjot divus | gdz piecus gadus vecus | ap
augusi egl e, atzomUt a Noﬂ—leterobaslglcma;yaplaqolé‘gtmlmbesn
Vol |l brecht, 1999 ). | espUj amsi, e praispamgesstisot s
e g belmibijai n f iar@a g tr ie Beferobmsidiorspp.sugu

H.annosuni pri egu sakAu piepi. Ar § miHsterobasidianl i z Ut a
spp. inficUtas | apeH anassumv i geanjl0 gaauddizi (b mUo i kzodkasl
Armillarias pp. kul tira (3.1.2. tabula). Visos par

t UA. cepistipes
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3.1.2.tabula. An a | ieznpto Wni ast keUrraksilkojams

Rizomorfu
i . paraugu
PUrbgKal 't Koku Ska'FS.a' Koku skaits NQ urbuma Nourbumg skaits, kas
Heterobasidiol S lUrbumy i oz ol . ) -
Audzes koku koku < |ar Armillaria . i zol i ev U}
skaits | skaits augnNg ri zomo skaits | Hetero Armillaria | (noteikti ar
me Ai e basidion
mol eku
met od
MPSG ¢ U
20-14:15 30 0 0 27 11 0 0 10(10)
406-237-15 30 7 0 27 12 3 2 10(10)
411-44-1-

Rauna 60 10 0 51 13 0 0 8(7)
5098?’1930 35 1 1 22 13 0 0 11(5)
607-2332 20 0 1 19 10 0 0 10(4)
MPSAuce

21.25 30 0 0 29 10 0 0 10(6)

Arg citu autoru pUt §j uk0epistigesLynkipre gt ak, s

2024).1 e p rmlerkLgp) @ ®petikenefrastasar Heterobasidionspp.i n f i lapBdies. s
A. cepistipesp a mat U

ri

ja koki i

zomor f as

ti ek

atrastas

r nov Uj i
nepi e csiael gdadnesi tabdhspp.suguh i b u @ & U prétbebmeniuns a kpiepi.

r ak stugragt at OpW c s anparvotpru)rfsat €
augsAeeglstlpewrasklbrlttU am ymypsad
pakNaut i

nUOt i

vV ai

313.Seci nUj umi

Anal i alitd&kjd®ss tNoottethalaa p 6 N U arlietérdbasidionspp. un
Armillarias u g Um.

32.Per s pektnd v bkkakeslgurezistencegpret s a k tAupi
novUrt Uj ums

TurpmUkajiem

pUt ¢j

umi

em

MP S

kokaudzUt avU

provenienci Fort Nelson, 2#£ink Mountain urb86- Summit Lake. 20253 a d a

ti ks

pUrst Udot i

12

L
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4 REKOMENDUCS ARBRIEPESI ZRAI SZQATUD G J UMU
SAMAZI NuGANAI

4.1.P.giganteaa t t Otsrt W Gjiedegklo k s n U

Phleb|0p3|sg|ganteajab|skU infekcija samazina prieg
Heteroba5|d|onbazod|JKerpgsvaldemta(2016) TomUr vairUki a
dabi B gighsteas poru fons ir nepi et iHetdrabasisionspp. a i b1t
sporu infekciju (Pratt et al ., 2000, Ber gl u

p Ut oparabms UA @ p | eelmgsbak o Us gZOD?@,rkI sdarbam U r gljarso vUrt Ut
P.gigantea at t Q a tHétdrabasidionspp.i n f i keaOkt stn W r piapildusi z v Or t Ut
Heterobasidiorspp.mi ¢ Uslaigjl aa bubigamloast o b u .

4.1.1. Metodes

Lai il gt er nfidglntemaotvtBrsttltbuu t rupUj ugl pried
augustU ierokots eksperi ments di vUs priegu
raksturojums atspoguNots 4.1.1. tabul U.

4.1.1tabula.EK s p e r ii ra&k Maild gksturojums

| 20249 a d
Sast | » Pl at g anal i
Audze Kv., nog. Vecums formula Me gtips ha celmu
skaits
Saltupes 93,15 24 10P+B LUns 1,04 12
Kandavag 193,1 22 10P LUns 1,90 33

2024.g a call | arsnjotmia r igrdkti in] a b or ah at 45zdhi.iNo tiem
22 bija augstie celmi (56m)un23izemi e (15 c¢cm) cel mi. AbUs au
augsto un zemo celmu skaits: paraugl aukumuU
paraugl aukumU Saltupes 6 celmi no katras aug
At bi ks 9k o ¢ icelifua @ nt vatedtersd e vioA n a | i zcolienbijae m i
apst arB.dthosum z o ( & P.8ylvestri® kasi z d adPgconorta( t ur i enkd&t U
H.annosuml),s a v uskeUprttl Aq:elmml arsna kpkepes z o( UWaul 5kas) zdal 9t s
noP.sylvestrig t ur p enkHkantbsun®);a n a la rd@v i A pkardrelascelmi, kas
netikaa p st larHetelrJobaS|d|orspp suspensij|§6. pielikums).No katracelmas a kkAkia,

sakAu resgaNa un dagUdos attUlumos no sakne

di ametr a) nozUgUt as QeV|Aas |l dz 78 ripas (
paraugi . LaboratorijU ripas nomiundevietdas n o ma
pl astmasas maisi Aos inkubUcijai uz septi AUm
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12:29919.1

10:2310:1 11%2 11,1

9.4 9.3 9.7 9.2 95

4.1.1.att. Izraktie celmino parauglaukumao 6 K a n @ #Ad ausgstais(Al) un B -
zemais (A9) ar mar guUt Um paraugu ievUkganas

PUc i n kRudiganteaun bleterobasidiors ast opamgba ti ka novUr
stereomi kr oskopu IPgigantaauriHetérddasidigmins U lait jUu oat z ¢ m
a

ri pas, pUrZQmUJa uz caurspogdggas pl Uves wun

| aukuma, kU ar¢ analizUjamo sUAu micUlija fr
barotnes tQ_rkuItIrulqgizl—utardxb@sgilar]macUIiTj('gskshtbdlzJ
cel mu apstrUdei I|ietoto izol Utu.

412.Rezul t Ot i

Par au g |KanddvasnmUa | 33eeltht betSaltupes 12celmi.K o pgikhanal i z Ut i
1259koksnesparaugi(novienacelma9i 78 paraugiyv i d28)jno kuriem298paraugodika
k o ns tHaanndsurani c Ull 6 \j Gletl anu /parauguiametrshijar o b engOtsm
|l gdz 45,8 cm. VIdeaIS paraugu diametrs bija
Sa kpﬁepesleb Heterobasidiormi ¢ (kI oi nj sst1@celndiensg7. pielikums)jeb 44%
nok omtd al i zc8lmianji divypadsmits0 cmaugstoselmosuns e p tlBa&ncalsgstos
cel mos. Ar sakAu piepi bija inficUti 298 sa
paraugiemi 93 no tiem bija no 15 c¢cm augstiem celn
celmiem.Noi nf i ¢ t:leirrmmdwenebuas Ukoam $Jl] arBletddabasidiormi ¢ Ul i j u,
savukUrt no apslﬂetetdhhﬁchoemucel)rh i §esl Rioemmst at Uts | e
celmiem,kasa p s t ratHd 8hndsurk i z o lul11wng 15 celmiem,kasapst ral0d Ut i
H.annosur@i z o IC&lrua p s t lietotik e & kpfepes z ofl rlgadeusp Ueksperimenta
i er 0 klogyran®5%ta U tail celmijebd7no26a p st r UdeliniemB e gdgi e m

celmiem bija 15 cm augsti, bet 1150 cm augsti. Desmit &f. annosummi ¢ Ulija suspe
apst rcélnub & bp&raugodxonstaact@s@takpﬁepeml ¢ Ukasnjos {zdeimu

dabisku infekciju athanhosumiUz @alj Utsi emm dlziUjsa Cattii a
dziqus, gan pie paga sakAu kakl a, gan | §dz
i zol Uti pUc krustoganasH . amaosur z ¥t Ueanmat Koh st a

gan 50 cm, gan 15 cm augstuscelmusv a i i Wk i icH) pnincsur@ i z o T Tbosbet
H.annosurii z o ir iUn fsitikal33%roa p s t r U deliiem Hetezolasidiori z ol Ut s
H. annosur tikai z o holB@%s50 cm augstajiemcelmiem,bet H. annosur no 89%. No
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visiem apstr UdUt aHeterebasidiore hii efdj ugi e8ki ar 50 cn

42%, bet no 15 cm augstajiem celmie28%. Heterobasidiors p p . micUlija atto
ietekmU mitruma saturs koksnU. Zemie cel mi (
att g sOdody @kdoitkaklg vi 8@ & plepesmi ¢ Uhltitj gdabiskyibraf i celddso s

ar Heterobasidions p p . baZlejsp_orUm protams, atggi
Heterobasidiors pp. konogdi jspo rUm_ Dabi ski inficUtos
kol oni zUpn Gesiailotm. giganteg ir | i eli 6l @ @jka nHeterobBsidion

spp. kamUr p_atogUna mi cUlijs slaeslaemh)aelohloz;ppsakAu
kon¢di jtalpleterobasidionspp.ir 6 6 pr i ek §ab ¢ d bk a ®Pobfganted] ar
sakAu piepe augstajos celmos var UtrUk izvei
ieaugt sakAu sistUmU, salgdzinUjumU ar augst

Maksi ns(alkplépes e a u gdyzainNeokmssa k k @ p ubijad50cm (50 cm

gstam ceImaHat)arobastiOrBBp.g'aell'a]ugganas dzi Nums
22 .|8gpaobUn no sakAu kakl a. )

LielU pergamentsUne konstatUta tikai vien:
celmiemT & o n s tikaitv U tesankf Arua g me50dm8E u g eelmdll e a u gdjzainNausms
irmaz Qlas o drz iempo i ega(gethq p & gnUg a dpgbija docm, bet2022.g a d U

60 cm). A pPs glgarwediqu lomu sa,r k aHeterobasidionc Utiiekarsamazi
koksneslaudzumskop r e ¢ & ¢ @y a mdd luo HeterohiasidionAt t 0 Fitvetsied A | Uo

koksneB.gghat®dile aug dzi NUOk s a midetobaidorsegUndUr o
izpl at Qbu.

au
20

413.Seci nUj umi

l.Letrus gadus p Uc p Heteeolyasidiooseplpmu kaoms@tdri(]obqogorajr
sUnes micUlijs ir sastopams 44% analizUto
mi cURI% «analizUto cel mu.

2.Li el U pergamentsUne ( da b iHstérdbasidiondpe tkicc Plai)j wn e
priegu ceImosHeterdbaslshonsmpflcIUd)dealszporUm Sak.

sastopams saknUs pat 150 cm attUlumUO no sak
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4.2.P.giganteaa u g N g e a me disie t) d ki nidkiord uin speru ‘
i zdal 0ganUs potenci Ul a novl

Lai a nPagdigante&lh Meterobasidiora u g Nger meAu sporul Ucij a
no 2024. gada 2Bovdmbriudr 441 0dizzes8.veikts i
novUrtUjums VD regiona Ogres iecirkng un MF
Ek s p e rii anke @5PuUgiganteaun6 Heterobasidiora u g N g ¢42rha At Ko g i mU
izmantoti 308 Petri trauki.

4.2.1. att. P. giganteas por ul ey JratsUj ums MPS Kal snavas
teritorijU un VD regionai aggNge rimeaiiirsk AdaB ;
augNger8BABLiadgNger mediDisa uPgANLlg3er meni s PG1l4.

421t abul a. VD regiona Ogres i‘ecirk{ia un MPS
parauglaukumosa n a | P.giganteaun Heterobasidiora u g Nges me Aul Uci j a.

Apsekorgainai Ur
N.p.k. Datums Vieta augNger meAu

Heterobasidion | P.gigantea

1 25.02.2024. Ogre 3 5

2 4.03.2024. Ogre 7

3 16.03.2024. Ogre 7

4 28.03.2024. Ogre 10

5 29.03.2024. | Kalsnava 3

6 1.04.2024. Ogre 10
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7 7.04.2024. Kalsnava 3
13.04.2024. Ogre 8
9 14.04.2024. | Kalsnava 3
10 17.04.2024. Ogre 3
11 18.04.2024. Ogre 9
12 21.04.2024. | Kalshava 2
13 26.04.2024. Ogre 6
14 28.04.2024. | Kalshava 4
15 3.05.2024. Kalsnava 3
16 4.05.2024. Ogre 5
17 24.05.2024. Ogre 5
18 8.06.2024. Kalsnava 2
19 9.06.2024. Ogre 9
20 10.06.2024. Ogre 3
21 20.06.2024. Ogre 6
22 21.06.2024. | Kalsnava 3
23 6.07.2024. Ogre 3
24 12.07.2024. | Kalsnava 3
25 19.07.2024. Ogre 2
26 4.08.2024. Ogre 2
27 18.08.2024. Ogre
28 23.08.2024. | Kalsnava 2
29 1.09.2024. Ogre 5
30 12.09.2024. Ogre 5
31 17.09.2024. | Kalsnava 3
32 26.09.2024. Ogre 7
33 3.10.2024. Kalsnava 3
34 16.10.2024. Ogre 3
35 21.10.2024. Ogre 6
36 25.10.2024. Ogre 4
37 27.10.2024. | Kalsnava 2
38 29.10.2024. Ogre 9
39 31.10.2024. | Kalsnava 3
40 10.11.2024. Ogre 14
41 12.11.2024. Ogre
42 13.11.2024. Ogre 3
43 16.11.2024. Ogre 10
44 28.11.2024. Ogre 8
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No v Ur R.digargets p o r u kddtoleijv il e onl sa jp & yelgs
anal i Hélgrobasidiors)op p. augNger méA@. 8poana

C’Z'
—~ E

s Pl - P, *
\

4.2.2.att. A, BiHeterobasidions pp. augNg e r rideteiosasidlorsgp. ; C, D

augNgermenis 1. 4.

Heterobasidionun P. giganteami j i edar bgogba anali z Uta |etr
regiona Ogres iecirkngog astoAas reizes sezon
septembr g, 9. oktobr 0, 25. oktobrgo wun 12. n
15 ripas, izmantojop6ont hi er et al (2001) modeistlindas Ut u m

(4.2.3. attUl s)

4.2.3.att. P.inteaun eterobasidions pp. sporu fona novUrt Ujt
(PL.Nr.1.).

Katerk(s poz @ élErifesast s tkddtrokeis
MPS Kal snavasadmegm VD regiona Ogres iecir
| i epleUsg a mesnpg & rUwigrideentg(sposui z d a |l ptgtaidsmg Nger me Ai e m
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(4.2.2.tabula).E k s p e r § Unle @M@ ji ij IR N aRpgsganteaa u g N § etraneud i |
destrukcijas

augNger meAi em
dienvidaustrumu € )
(ZR)) 21 50metrua t t Uunvemdl §divaszema u g N § ezvietatadipas.Ripasme g U

eksponUt as

4.2.2tabula.VDr e g iOgnesa e c i unkASKalsnavasme gnovada

24

d UN )
ast oAos
( DA) ,

stundas.

at kUrtoti

(20.
Virzi
dienvidu

enos

i TnijU0)

eks

(zi emeNu (

(D),

udu envi d

novUrt C
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Sal @ dHeternbadidionspp. unP.giganteas p o r u | Ucijas intensit

Heterobasidions p p . augNgermeAl sezonas |l ai kU izdal :
PglganteaaugNgermeAl. Vidusdaugavas regiona Ogre
Heterobasidiorv i d szadlastpqrmdmdzsmss e z bija830246sporasuizk vadr Ut met r t
m|n|th|ga|nreaV|dUJa|s_izdalotas sporu daudzums
augNger meAu sporuIUC|Ju sezonabtd adagUdo=ci
periodos ir Noti atggirodoga (4.2.7. attUls)
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4.2.7.att. P. giganteaun Heterobasidions p p . augNger meAu sporul Uq
di nami ka s ez oinaatss ehPaggﬂgQUan(tPega allﬂl—@'fl%lgesremé@igi

Heterobasidion s p p . augNgermeAi)inte@8port Wk Bci juazsr
augNgermeAiem, ja izdal oto sporu daudzums

DagkUrt pUc morfol d—IgtertsbksmilprﬁJpnp p aaupgnlwgne vine Ai
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P.giganteaa u g N § ekasireddudzj ut opel kzig I gamantus Ok d r pulldius
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spozQci#d&smyi &i aia k 3 Bleterobasidiarsip ps. p caruugl Ngjeor gnie A
B. giganteaa u g Ng ek mep&ar a utkh atrastite280 m at t Ul umU,
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nodroginUtu c e | Heterobasidiors @ pd z paw Qi ¢RAsggantea | nf e
sporuk 0 n ¢ e n 10reidesi (j pal r Keteiokasidiorspp.sporuk 0 n ¢ e n(KarhBren, j u
2003).

P.giganteas p o r u brébents) a s

KO liecina misu iegltie dati, noteiktais
izggirogais faktors eksponUto ripu ||rva|JcaUth
stiprums_ un Vvirziens, bleZQbatenvsapg/thLedGSJpa)nUr
kol oni z UWPc pigaatea 2ri 4. par augl aukumU mart U, i esp

met eor ol dagtarienk & {J $tigrumu kasv a r iJqg dar ongngantéasporuizinedi
egNu audzUs (4.2.3. tabul a).

423Met eorohbhopgit\DkOyesi eciripkenkdgs ponlUgahkls

: VUj 4§ VUj .
Datums | t e %arl)szr a Mitrums, % N?an;r Ut rul|br UZvi\r/zigr{s
m/s  |max,m/s
avg | max| Min | avg | max| min sum | avg i[max, max

28.03.2024 9,34| 14,6| 4,79|71,3184,94 51,2 0 01(05| 24 A
02.05.202412,9419,34 7,39(56,7484,25 29,66 0 0103 1,6 A
20.06.202415,7422,2110,3181,4299,98 46,23 1,2 0 |01| 16 D
08.08.202{16,7523,5410,5693,06 100 | 57,64 0 0|0 0,3 ZR
12.09.202415,0620,37 9,53|94,9¢ 100 | 73,68 3,4 0|0 0,7 ZR
09.10.202410,4912,82 8,28|93,77 100 | 81,95 6 0|0 1,2 A
28.10.2024 8,52(10,44 6,95|95,24 100 | 71,68 3,2 0 |01| 06 R
12.11.2024 2,03| 2,87| 1,03|99,9799,99 99,97 0,6 0|0 0 D

JUatzwnmganteaangNgermeAl 2. parauglaukum('J, k
sDnes aleemta||360IaTukautmlsUIuaTtUransotlsp405ru uzska
VUja ietekmi raksturo ar g sp@rtmIUl]J(saMaSEI g )0.a o
AnalizU_tajo_s parauglaukumosHetenokzasidmmotzApeanrtawg;l
laukumsr i r06 e b @k § drP.igiganteaa i z A laukumo(4.2.4.tabula).T o m@r o
Kal snavas parau@lggamtkalamlzl,&émbalUkallaukums kons
attUlumam no augNger meAi em. P.lgggntedac kzgA e mit @ U ts
l aukums ir IieIHMersba&ds)mllgd\BlmmtJJLhraEUOkalmnuatatrLfgl udn
ZR, DA un ZA virzienos, taIPuglganueaaaSJngNJgaemsmech
k1l Ut _d)u d mligresp a r a u g lizéeiktaPugiglhteas p o r ukl s t aalﬂd)lmt a
attUIumam i zAemot DA virzienu. HeBesopalidiop a r a u g
nfekcijas gons,ztﬁe(hkmsallﬁplablgigaméhaugNger_meﬂlen
Vidusdaugavas Ogr Bgiganteac nf R kRQi j2a knan § t0at Ut a
analizUtaJos transektu virzienos uz atsevi g:¢
augNgesrpoerdua Kt i ¢ aljsdligkeBat t Ué g datiN eeug c ikakdksnes
s ub sitmflit arB.tgigamted e t egins U raeusy Ngelronkea/SlelszgaM/JUa, a
virziens. KopUJ—IeetelrobaS|d|onsporufonsanaI i aldarjle = It UUI<deacb|_skU
P.giganteas i | t aj U gadal ai kU nevar Heedbiasdpispplt c el
sporu infekciju, jo iPuypgatdak anstudbtstrdtai kail oa

t uvumuU.
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MP S

Kal

Shavas

me g u

novada

un

VD regi

ona

C

pergamespoUnégihdiens@mrui zdal agalbemansgNger meAi en
(4.2.4. tabula).

4.2 4 tabula. VidusdaugavasOgresi e ¢ i tukéa@dar a u g | aruMP8 Kaldnava

Megu novada 13. parauglaukumU analizUtUs rip
Datums | Vieta Ripu skaits | Heterobasidion ~ sporu| P.gigantea sporu
me {sga)| infekcijas r e | a{ infekcijas rel a
ai zAemt ai s? |ai zAemt ai s?
02.05 OgrelPI 65 46,6 1,4
02.05 | Ogred4Pl | 65(P) 52,5 0
02.05 Kalsnava | 66 (P) 14,7 22,0
13PI
20.06 | OgrelPl | 66(P) 27,3 8,8
Kal snavas megu novadU iergkotaj U paraugl e
eksperii enkeN?athghnteaa ug Ng esrpnoer fud O Wigr pgniplskauglaukums
tika izsl Ugts no eksperimenta. SUkotnti o)
paraugl aukumos. Tal u vaglgantaaaugnwg]elgmesAmom[smral
intensitUtes_krasu_samgunUganos un’augNgel
paraugl aukumU. VUl Uk gUda augNgermeAu destr
paraugl aukumuU.
R-A ZRDA
100 100
80 80
60 60
40 40
20 | 20
o Il n il . ||||||.|||||. I 0 | II |
O OO oOouwmwOo N O N OWOoO o O C
298858232233223%  sdiudddlduduiauad
BiRerEhE33diz3eid
N NNN NN apaNaNalals
m Harellauk% mPgrel lauk% m Harellauk % m Pgrel lauk%
Z-D DRZA
100 100
80 80
60 60
40 40
20 | | I 20
0 Ill-“““llllllllllIl“lllI 0 | |
O OO o uwmwo NONIHOWUL OO OoC
SEREEEREELE - e
LS ONddFEdL dd N MO S e
ZEEEZEBA°NNIIILIA
= Harel lauk% m Harel lauk % mPg rel lauk%

4.2.9. att. Heterobasidionspp. unP. giganteas p o r u | Ucij as

m Pg rel lauk%

gradients

Kalsnavasp ar aug !l auk umiUc Ul(iyj aasrsel at pv Uedast opatl
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x assi R, A, Z, D, ZR, DA, ZA, DR T an al ivizigni;ioeé 50at t Ulha ms
P.giganteaa u g N § e metres\tda i Heterobasidion Pgi P.gigantea
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Akt @\giganteas p o r uVDJOgrésiaeci 4. bAaaugl racu\klulrthcpt a
I n

20.] ij U veiktO eksper i Mmegattees poari kk U n(fde k2c.iljla k
uz rip8mt8®0umU0 no augNger melda.
RA ZRDA
100 100
80 80
60 60
40 40
20 20
OI' |- _-II| III|-I-| 0
2BS8899,839232889¢ mEmgkggomlmd
. ) s (o) H PN T b K- 4 )pl i
roooowowo = = = = NNNN%N%N gggggg

m Harellauk% m Pgrel lauk%
m Harellauk % m Pgrel lauk%

Z-D DRZA
100 100
80 80
60 60
40 40
> A HH | 2
0 1 _I_ . 1 . 0 LE é& Ll
O OO0 O uwWmo (\IIOINLD o C o n O OIOC
FIgITRgN338e 8 E 3 E RiZZIEIRGIS.S
[aalalalala) N N N N

m Harellauk% mPgrel lauk%
aretlauio gretiauies m Harellauk% m Pgrel lauk%

4.2.10. att. Heterobasidionspp. unP.giganteas p or u | Ucijag Taqriagdi e/t s
Ogresi eci 4.fkdraa u g ! ayaksumiUc Url & |] aestaqsvtLb p% pniédesa

roi pUs;RAZ,aDsZRDAZADRlanaI i zUtie virzieni:; 0
P.giganteaa u g N § e metres)Aka i Heterobasidion Pgi P.gigantea

l egitie datii apstiprina 'eI—teterobaslﬂg)r[it]ellklla gada
infekcijak o n s t1@200ha & t UroR. gidanteaa u g Ng es am/eu&!@glgarlteasporu
infekcija priedes ripUs konstatUta 50 m at

Heterobasidions por ul Uci j as gradient a novUrtUjuma,

samazi nOpumsabt Ul umU no augNgermelAa (Brina e

423Seci nUj umi

1. P. giganteas por u izdal 0ganUs maksimumspekbndﬂat[
2. Ve gep &riHptdrebasidionspp.i z d a bpprt daidsums2,5 reizesp Ur s ni e d z

P. glganteasporudaudzumu
3. Anal ¢ g8u dimszm Ovekmbns tatagsl;tsldettesobasmlorspp sporufons,

t Upvicotme g i st e plide gni cedgracogimua U z s a predsz a)kpfapessporu
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infekciju.
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4.3.P.giganteaaugNgeamedsa o § Da seflgsaonis s n U

4.3.1.Metodes

Lai novUrtUOUtu IielUs pertgranpelhjtnsddh 2e2d.lacusy Nkjo
gada septembro/oktobrgqo iergkots il gtermi Aa
Ogresi e c itrekrAia @B u KJUparaugIaukumo§01 kvart Ul ®8dlgwaratl Gl a
13.no0g a-li@araUgIaukumSLG?k v a r8tnllgaa ib3aparéuglaukumen178.k var t Ul a
5. n o g adparduglaukums.

SUOkotnUji 3. eptembro ar Preslera svUrps
urbumupies a k Au kakna egl Uk k®giti kokskokenes ur burm
paraugos konstatUtas t riu7pegles; 3pparauglankusisly; 4. . par &
parauglaukums 7 ) . LaboratorijU koksnes paraugi ste
barotnUm. 1legltUs torkIi 1 tTlr arsanmosdwgaass nSa tleaivks

mol ekul UrUm met odOUm.

K o p u idéterobasidioni nf ek ci j a konstat Ut a 13 egIUm
Heterobasidionnfekcja,2024.gada24.0 k t @ b z @uaramsmstumbns agaRmnUt i
garos nogriegAos (4.3.1. attUl s).

4.3.1.att. Eglesn o g r i seagglaut a@/kspgnmen&amAl eglesk ur klnnnst at Ut a
Heterobasidionspp. infekcija tika ma r § @e¢lnsaa u g s t(unnol adloliku); B i
sagatavotie nogriegAi (paraugl aukums Nr . 3.
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Eksperi mentU
(4.3.1. tabula)

i zmant ot i

109

stumbr a

nogri e

4.3.1.tabula. Eksperimentam sagatavotien o g r i NeoggAr i i .aepgs&tur 0 dz&zgpmte ai
i Rot s(R)®Ppyiganteai z o 18Y(PE32),P. gigantea z o B8Y(p382),sterils| den's
1 kontrole (K)

_|Apstr| Nor i skditdua t

Paraugl| Audzes Noz Ug¢ stumbra apstrUdes
Nr ats| U Lat Lon egNlnogrl PG PG

' skaits (2 m) R 182 2 K
skaits 8 38

1 50116213 | 56.85619| 24.75927 5 40 10| 11 10 8

3 501-167-8 | 56.85078| 24.80215 3 24 5| 6 6 7

4 501-:1785 | 56.84720| 24.80404 5 45 12| 11 11 11

Kop 13 109 27| 28 27 26

NogriegAi

raksturoti,

uzmUr ot

t o

p Utair a k s tkrasojgnudi z m W r@mmetruKatran o g r iaBgglifaeotasp al ¢ dz g bu

caur mUr u

pilnogbU apstrUdati arAROdEt ®pggaspR)z 0!l BUuspaBds
(PG182)P.giganted zol Uts 382 (PG382) vai sterilu Ilde
43.2att. No g r i &pshtuar B djiganteasuspensiju.
NogriegAi resgal ¢ margUti, norUdot paraugl
un apstrUdes veidu. Katrai eksperimentU iekN
stumbrU (4.3.2. tabul a)
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