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Kopsavilkums. Lai novértétu iespéjamas at$kiribas individualu koku rezistencé
pret Heterobasidion annosum (Fr.) Bref. un dazadu H. annosum izolatu agresivitati pret
saimniekorganismu, devini parastas priedes koki inokuléti ar H. annosum izolatu 358,
kas raksturots ka agresivaks H. annosum izolats, un 20 koki inokuléti ar H. annosum izolatu
IS8m 1592. Izmantota zemmizas inokulacijas metode: 30-40 dienas péc inokulé$anas
novértéta H. annosum izolata izraisita pigmentacija, nosakot vidéjo pigmentacijas
garumu koksné uz augsu un uz leju no inokulacijas vietas. Noskaidrots, ka inficé$anai
izmantotais izolats bitiski (p =0,001) ietekméjis pigmenticijas garumu. Salidzinot datus
par pigmentacijas garumu dazadu gimenu kokos, secinats, ka pastav butiska (p =0,017)
at¥kiriba starp gimeném Sm3 un Ja3. Sis ir pirmais pétnieciskais darbs, kura aprakstita
pieaugu$u parastas priedes koku izmanto$ana H. annosum izolatu agresivitates pret
saimniekorganismu novértésanai.

Nozimigakie vardi: Heterobasidion annosum, Pinus sylvestris, rezistence, pigmentacija.

Skipars, V. >*, Gaitnieks, T.?, Rungis, D. E.2. Evaluation of pigmentation caused
by different Heterobasidion annosum (Fr.) Bref. strains after under-bark inoculation of
Scots pine.

Abstract. Scots pine (Pinus sylvestris L.) is the economically most important
forest tree species of Latvia. Scots pine forests compose 47 % of the forest area
managed by the national forest company — JSC ,Latvijas Valsts Mezi”. 74 % of the pine
forest area consists of pure pine stands (JSC ,Latvijas Valsts Mezi”, 2005), which favours
the spread of species-specific diseases. Root rot caused by Heterobasidion annosum (Fr.)
Bref. is common in pine stands. This disease decelerates tree growth, causes withe-
ring of trees, and infected forest areas suffer more storm damage. Root rot is not
easily detectable by visual examination of trees. This leads to delayed identification
of the infection. Decontamination of forest soil in infected areas is virtually impos-
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sible because after removal of stems and roots of infected trees some root
fragments bearing the infectious H. annosum can still remain in the soil. In Latvia
root rot caused by H. annosum s.l. is more studied in Norway spruce. An estimation is
available which suggests that in Latvian Norway spruce forest stands this disease
causes economic loses of 800-4790 EUR ha! (Gaitnieks et al, 2007). We assume
that economic loses inflicted by H. annosum in pine forest stands are also considerable.
These factors indicate that research on Scots pine resistance to H. annosum is of
high importance to Latvian forestry. In studies of pine resistance against root rot,
information about the aggressiveness of different H. annosum isolates against the host
organism is also important.

One of the criteria for characterisation of resistance levels of Norway spruce
against Heterobasidion parviporum is lesion length caused by an inoculum of this
pathogen under the bark of mature Norway spruce trees. The shorter the lesion,
the higher resistance of the tree (Kvaalen & Solheim, 2000). In this study we utilise
this method to characterise the H. annosum-P. sylvestris pathosystem. The method can
also be used for characterisation of aggressiveness of H. annosum isolates against
the host organism. Other authors have studied the aggressiveness of H. annosum s.l.
isolates on 2-3 years old trees using a sterile piece of wood inoculated with the
pathogen culture (Swedjemark, 1995; Werner & kEakomy, 2002; Lind et al, 2007;
Dalman, 2010).

Research on the interaction of mature Scots pine trees with H. annosum is very
important because the physiological properties of the tree, including resistance to
pathogens, could be different at different ages.

H. annosum isolates I Sm 1592 and 358 from collection of LSFRI ,Silava” forest
mycology and phytopathology laboratory were used for inoculation. One week old
H. annosum cultures from agarised malt extract medium were used for inoculation.

Mature trees were inoculated by placing a fragment of medium containing
H. annosum under the bark of the tree. For this purpose a 5mm cork borer was used.
Experiments were performed in two years, 2009 and 2010. Weather conditions were
warmer and moister in 2010. Inoculated trees were 25-32 years old, growing in
similar conditions. The trees represent different families (generative offspring of
vegetative clones of plus trees). Average diameter at breast height (1.3 m) was 12.08 cm.
In 2009, when nine trees were inoculated with H. annosum isolate 358 samples were
collected 30 days post inoculation. In 2010, when 20 trees were inoculated with
H. annosum isolate I Sm 15 92 samples were collected 40 days post inoculation.

In four samples, a PCR technique (Hantula & Vainio, 2003) was used to confirm
the presence of H.annosum within the pigmented region. The remaining samples
were not tested as the lesions were of similar appearance and H. annosum is not
found at breast height in P. sylvestris.
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Average length of lesion pigmentation for the trees was determined by measu-
ring the distances between inoculation point and the upper and lower ends of lesion
pigmentation, summing those results and dividing it by two.

In order to investigate possible differences in resistance of individual trees
against Heterobasidion annosum (Fr.) Bref. and to assess the aggressiveness of
different isolates of H. annosum, 20 trees were inoculated with H. annosum isolate
ISm 1592 and nine Scots pine trees were inoculated with H. annosum isolate 3858,
which is known to be more aggressive than isolate ISm 1592. The pine trees
that were inoculated were part of an family block design experimental forest
plantation (six descendants of one mother tree). Under-bark inoculation was
performed. 30-40 days after inoculation the pigmentation caused by H. annosum was
determined by measuring the average pigmentation length upwards and
downwards from the inoculation point. It was clarified that the choice of
isolate used for inoculation affects the length of pigmentation significantly (p =0.001).
A significant difference was also detected in the length of pigmentation between
members of two different Scots pine families — Sm3 and Ja3 (p=0.017) but a larger
number of analysed samples per family is needed to confirm this difference. It is
likely that the differences in pigmentation length are influenced more by the choice
of fungal isolate for inoculation and tree genotype than by the weather, given that
the weather conditions were similar during the experiments. This is to our know-
ledge the first report where the use of mature Scots pine trees for assessing the aggressi-
veness of H. annosum isolates against the host organism is described.

Conclusions
1. A significant (p=0.0001) difference between lesion length caused by different iso-

lates of H. annosum was detected.

2. A significant (p=0.017) difference between lesion length in trees representing
families Sm3 and Ja3 was detected still a repeated experiment is needed to support
this statement because of the small amount of trees tested.

3. The approbated method can be used to characterise resistance properties of mature
Scots pine trees against H. annosum.

Key words: Heterobasidion annosum, Pinus sylvestris, resistance, pigmentation.

MIxumnapc, B. ¥, Tasitauexc, T. 3, Pyuruc, A. E. . Ampo6amnus MeTOAMKH AASI OLfeHKH
sbizBanHoi Heterobasidion annosum (Fr.) Bref. murmMentanum B ApeBecHHe COCHBI
0OBIKHOBEHHOM.

Pesrome. UToOBI OLIEHUTH BO3MOXKHbBIE PA3AMYUSI B Pe3UCTEHTHOCTH HHAMBHAYAAb-
HBIX AepeBbeB NMpOTHB BosAeiicTsus Heterobasidion annosum (Fr.) Bref. u arpeccusnocTs
Pa3HBIX U30AATOB H. annosum IO OTHOLIEHHMIO K OPTaHU3MY XO3SIMHA AEBSATH AEPEBbEB
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COCHBI OOBIKHOBEHHON OBIAM MHOKYAMPOBaHBI ¢ u3oasitoM H. annosum 358, xoTopsrit siB-
AsieTcsi GoAee arpeccUBHBIM; B CBOIO odepepb 20 AepeBbeB ObIAM HHOKYAHPOBAHbI C HM30-
asrom H.annosum 1Sm 1592. Ilpu mpoBepeHHH SKCIIEPHMEHTa MCIOAB30BAaH METOA
HHOKYASALMH 110A KOpoil. B 30-40-pHEeBHBI CPOK IIOCA€ WHOKYASIIMM OBIAQ OLieHeHa
CTeleHb IHUTMEHTAIlMM, BbI3BaHHOMN u3oasToM H. annosum, myTeM ompeaeAeHHs CpeaHeit
IUTMEHTAIlUM B ApeBeCHHe II0 HANPaBACHMSAM BBePX M BHH3 OT MeCTa HHOKYASIIUH.
YcTaHOBAEHO, YTO HCIIOAb3OBAHHBIN AAS MHQUIIMPOBAHMS M3OAST OKa3aA CylleCTBEHHOe
(p = 0,001) BAUSIHME Ha AAMHY nurMmeHTanuu. CpaBHUBasi AQHHbIe O AAMHE IUTMEHTAaLUH
pasHOCEeMeNHBIX  AepeBbeB, BBIICHEHO, 4YTO HMeeTCsl  CYIeCTBeHHOe  pasAudHe
(p=0,017) Mexpy cemerictBamu Sm3 u Ja3. IlpoBepeHHBIe HCCAGAOBAHUS SIBASIIOTCS
IepBOM IIOMBITKOM IO OIPEACACHUIO BO3MOXXHOCTU HCIIOAB3OBAaHHS CIIEABIX A€peBbeB
COCHBI OOBIKHOBEHHON AASL OLIEHKH arpecCHBHOCTH H30ATOB H. annosum mnporus
OpraHuM3Ma XO3sHHa.

Kawuesvie caosa: Heterobasidion annosum, Pinus sylvestris, pe3ucTeHTHOCTS,

IIMI'MEHTaluA.

saknu trupe vairak pétita eglu audzés un
Ievads secinats, ka ta izraisa 800-4790 EUR ha!
Latvija parastd priede (Pinus sylves- [ielus zaudéjumus (Gaitnieks et al., 2007).
tris L.) ir ekonomiski nozimigaka koku suga, Vérojama ari tendence, ka, palielinoties
ta aiznem 47 % no AS ,Latvijas Valsts mezi”  mezaudzes vecumam, palielinas arl inficéto
apsaimniekojamas mezu platibas, savukart koky skaits (Gaitnieks et al., 2007). Tadél
74 % no priezu meziem sastada tiraudzes iespéjams pienémums, ka H. annosum iz-
(AS ,Latvijas Valsts mezi’, 2005), kas veici- rajsitie ekonomiskie zaud&jumi ir batiski
na sugai specifisku slimibu atru izplati- gy inficétajas priezu audzés. Minéta infor-
bu. Priezu audzés izplatita ir saknu trupe, macija rosina veikt pétijumus par parastas
ko izraisa saknu Riepe Heterobasidion anno- priedes rezistenci pret saknu trupi. Saja
sum (Fr.) Bref. Si slimiba samazina kok- konteksta svarigi ari noskaidrot trupes izrai-
snes pieaugumu un izraisa koku nokal- sitaja — H. annosum atskirigu izolatu ,agre-
Sanu, turklat inficétas meZaudzes ir ne- gjvitati” pret saimniekaugu.
noturigas pret véjgazém. Priezu saknu trupe Izpétes procesi nozimigi ir atklat
ir gruti konstatéjama, novértéjot tikai koka Jp3 sastopamias priedes noturibas pret
vainaga stavokli, jo var neizraisit redzamas  gakpy trupi  raksturojofo  parametru
izmainas pat gadijumad, ja ta ir skarusi pusi at$kiribas. Ari Latvijas zinatnieki ir izveérte-
no koka sakpu sistémas. Izskaust saknu jusi priedes rezistenci raksturojo$os krité-
trupi inficétd mezaudzé praktiski ir rijus (Lauska, 1970). Viens no raditajiem,
neiespéjami, jo tad butu nepiecieSama g zinatniskaja literatiird minéts ka rezis-
visu bojato priezu saknu izvak$ana, un tentiko koku atlases kritérijs eglém, ir
tomér augsné paliktu atseviSki saknu pj parviporum izraisitas audu pigmentacijas
fragmenti. Latvija H. annosum s.l. izraisita garums péc koku maksligas inficésanas.
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Jo isaka ir inokulacijas izraisita pigmenta-
cija, jo koks tiek uzskatits par rezistentaku
(Kvaalen & Solheim, 2000). Minétais krité-
rijs ir universals, jo $adas parbaudes var
veikt katrai izvélétajai koku sugai, inokulé-
$anai izmantojot mikroorganismu, rezis-
tenci pret kuru pétnieki mégina pastiprinat
selekcijas cela. Pieméram, ir publicéti dati
par

egles (Picea abies) rezistences izvértéanai

$adas pieejas izmantoSanu parastas
pretziléjuma séni ( Ceratocystis polonica) (Na-
gy et al, 2005). Aprakstiti metode pielie-
tojama ari H. annosum izolatu agresivitates
parbaudém pret saimniekorganismu. Citi
autori H. annosum sl. izolatu agresivitati
parsvara pétijusi, inokuléjot 2-3-gadigus
stadinus,  inokulacijai  izmantojot  ar
H. annosum sl. micéliju cauraugu$us kok-
snes fragmentus (Swedjemark, 1995; Wer-
ner & Lakomy, 2002; Lind et al., 2007; Dal-
man, 2010). Vairdkums datu par H. anno-
sum s.l. agresivitati un ari koku rezistences
spéjam ieguti, pétot parasto egli. Pasreiz
vél nav informacijas par to eksperimentu
rezultatiem, kuros izvértéta H. annosum
izolatu agresivitate pret pieaugu$iem paras-
tas priedes kokiem. Séjenu izmanto$ana
koku rezistences spé&ju un H. annosum izo-
latu agresivitates izpété lauj eksperimen-
tet kontrolétos apstaklos. Tomér ipasi
svarigi ir pétijumi ar pieaugu$iem kokiem,
jo priedes rezistences spéjas un audu struk-
tara tiem ir atSkiriga. Tapat atskirigs ir
pieaugu$u eglu un priezu koksnes bio-

ko-

ku ipasibas, tadé] metodes, kuras pie-

kimiskais sastavs un citas $o

lieto darba ar pieaugu$am eglém, ir ap-
robéjamas ari izméginajumos ar pieaugu-
$iem parastas priedes individiem.
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Materials un metodika

Inficé$anas materiala sagatavosana
izolata ISm 1592
kultara un ari agresivakais H. annosum izo-
lats 358 no LVMI ,Silava” Meza mikologijas

un fitopatologijas laboratorijas kolekcijas.

izmantota H. annosum

Koki inokuléti ar nedélu vecu H. annosum
kultaru, kas iegata agarizéta iesala ekstrakta
barotne.

Pieaugusie koki inokuléti, ievietojot
aiz koka

H. saturo$u barotni

mizas. Sis operacijas veik$anai izmantots

annosum

korkurbis (1. att.), kura diametrs ir S mm.
Eksperiments ierikots Meza péti-
$anas stacijas Kalsnavas me7u novada
(224. kvartals, ilglaicigo zinatnisko pétiju-
mu objektu registra nr. 235, meza tips — mét-
rdjs) un Vecumnieku mezniecibas (193. kvar-
tals, pétijumu objektu registra nr. 27 — turp-
mak tekstd ,Zvirgzde”; meza tips — lans)
priezu klonu pécnacéju parbaudes stadiju-
mos, kas izveidoti 1979. un 1986. gada ar
mérki — noteikt dazadas izcelsmes stad-
materiala augganas raditajus. Minétie sta-
dijumi ierikoti ar dazadam parastas priedes
gimeném (koku grupam no viena mates
koka), kas nemtas no dazadam izcelsmes
vietam Latvija. Vidgjais
ietverto koku caurmérs krasaugstuma
(1,3m no saknu kakla) ir 12,08 cm. Darba

izmantota metode, ko lietojis arl Hietala un

izméginajumos

lidzautori parastas egles (Picea abies) re-
zistences izvértésanai (Hietala et al., 2003),
paredz  koka tikai  lidz

liksnei. Pirmais solis koka inokulé$anai ir

traumeésanu

cauruma izveido$ana miza, spiezot pret
stumbru korkurbi ar iznpemtu virzuli, kad
instrumenta kustiba stumbra dziluma vairs
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neturpinas, urbi iznem ara. legatais mizas
gabalin$ taja bridi atrodas urbja gala, to

iebida
Naikamais solis

dzilak
inokulata

korkurbi.

ievieto$ana

ar  virzuli
ir
ko
ta aso galu pa barotni tada veida, lai
dala urbja
iek§pusé. Péc tam instrumenta galu ievieto
atpakal kokurbi

ieliek virzuli un lénam spiez, lidz kokurbi

instrumenta, izdara, parvietojot

neliela  barotnes nonaktu

izveidotaja  cauruma,
atrodogais mizas gabals inokulatu iebida

caurumi, to noslédzot. Pirms katras
inokulacijas korkurbi un virzuli noskalo
ar 70 % spirta $kidumu, ko savukart no-
skalo ar sterilu udeni. Inokulésana veikta
stumbra krasaugstuma.

Paraugi meériSanai ievakti dazados
laika intervalos péc inokulacijas (30 dienas
2009.gada; 40 dienas 2010.gada). Ino-
kulétad vieta un koksne ap to — 1 cm sanis
virziena uz abam pusém un 7 cm uz augsu
un leju - iznemta no koka, pielietojot kaltu
un amuru.

Cetriem paraugiem noteikts, vai

inokulata izraisitis pigmentacijas célonis
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1. attéls. Pieaugusu koku
inokulé$anai izmantotais korkurbis
ar izpemtu virzuli.

Figure 1. Cork boreused for
inoculation of adult trees (with
plunger removed).

ir H.annosum inokulats, jo iespé&jams, ka
pigmentacija  radusies

darbibas rezultata, vai ka koka fiziologiska

mikroorganismu

reakcija uz traumu. Izpétes veik$anai no

pigmentacijas  galéja punkta papemts
koksnes paraugs, un no ta izdalita DNS, kas
izmantota polimerazes kédes reakcija
(PKR), lai tadéjadi specifiski konstatétu
H. annosum klatbiitni koksné (Hantula &

Vainio, 2003).

Rezultati un diskusija

Izpétes rezultati liecina, ka péc koka
zemmizas inokulé$anas laksné veidojas
gareniska pigmentacija, kas vérsta uz aug$u
un leju no inokulacijas vietas. Sanis uz
vienu un otru pusi pigmentacija izplati-
jusies vidéji tikai 0,5-1,0 mm robezas. Pig-
mentacija izmantota, lai raksturotu Picea
sitchensis koku rezistenci pret H. annosum
un Picea abies rezistenci pret H. parviporum,
pienemot, ka salidzinosi rezistentaki ir koki,
kuros pigmentacijas izplatiSanas atrums,
kas norada arl uz sénes augfanas atrumu,
ir mazaks (Bodles et al., 2007; Karlsson et
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al, 2008). Ari

masu pétjuma, sali-

dzinot dazadus kokus, konstatétas pig-

mentacijas garuma atSkiribas. Meérijumu

rezultati apkopoti 1. tabula.

H. annosum izraisitas pigmentacijas merijumi

1. tabula, Table 1

Measurements of length of pigmentation caused by H. annosum

Vidéjais pigmentacijas

Parauga nosaukums Inokulésanas materials garums, mm Meérijuma standartklada
Sample name Inoculum material Average pigmentation Standard error
length, mm
Zvirgzde 6 358 52,50 24,75
Ja3-1II-§ 358 40,00 2,83
Dul2-I1I-4 358 30,00 4,24
Zvirgzde 1 358 25,00 0,00
Zvirgzde § 358 20,00 2,83
Str17-111-3 358 20,00 0,00
Zvirgzde 7 358 18,00 0,00
Ja2-I11-4 ISm 1592 18,00 2,83
Str17-1-1 ISm 1592 13,00 2,83
Zvirgzde 2 358 10,00 1,41
JalS-1II-6 ISm 1592 10,00 0,00
Ja21-V-5 ISm 1592 9,50 3,54
Zvirgzde 4 358 9,00 0,00
Jals-V-1 ISm 1592 7,50 3,54
Jal8-1II-2 ISm 1592 7,00 0,00
Ja3-V-§ ISm 1592 7,00 0,00
Sm9-1I1-2 ISm 1592 6,50 4,95
Ja3-v-2 ISm 1592 6,00 7,07
Ma6-V-2 1Sm 1592 6,00 0,00
Ja3-v-3 ISm 1592 5,50 0,71
Jal5-V-§ ISm 1592 4,50 0,71
Je7-111-5 ISm 1592 4,50 0,71
Lubl-MI-1 ISm1592 4,50 0,71
Dul2-I1I-4 ISm 1592 4,00 2,83
Ja4-111-2 ISm1592 4,00 0,00
JalS-V-6 ISm 1592 3,50 0,71
Sm3-V-2 ISm 1592 3,50 2,12
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1. tabula (turpinajums) / Table 1 (continued).

Vidéjais pigmentacijas

Parauga nosaukums Inokulé$anas materials garums, mm Meérijuma standartklada
Sample name Inoculum material Average pigmentation Standard error
length, mm
Sm3-11-2 ISm1592 3,00 0,00
Ja21-V-1 ISm1592 2,50 0,71

Apziméjumi tabula: Atsifréjums paraugiem no Kalsnavas eksperimentala stadjjuma: pirmie divi — tris
simboli, pieméram, Ma vai Str apzimé pluskoku izcelsmes vietu, no kuras nemts plantacijas seklu
materials, tam sekojo$ais numurs — pluskoka pécnacéju gimenes numurs. Ar romiesu skaitliem

I - V apziméts stadijuma atkartojums, sekojosais skaitlis (1 — 6) norada koka kartas skaitli stadijuma.
Paraugi no eksperimentala stadijuma Zvirgzdé, kur parstavéti Mazsalacas pluskoku klonu generativie
pécnacéji, apziméti ar ,Zvirgzde 1”7 — ,Zvirgzde 7”.

Designations used: , Deciphering of sample names from experimental plantation in Kalsnava: first two — three
symbols, for instance Ma or Str, stands for origin of plus trees whose offspring these samples are, the following
number is the number of offspring family. Roman figures I - V stand for the ramet repeat number, the number
after that (1 — 6) indicates the number of the tree in ramet. Samples from experimental plantation in Zvirgzde

v

which represent offspring families of plus trees from Mazsalaca are designated , Zvirgzde 1”-, Zvirgzde 7.

Skriveru  meteorologijas  stacijas

dati liecina, ka vidéja gaisa temperatara

21,0°C. Vidéja gaisa temperatara 2010. ga-
da augusta bijusi 23,7 °C. Nokri$nu dau-
dzums 2009. gada jalija un augusta - at-
tiecigi, 104,5 un 61,1 mm, bet 2010. gada
augusta — 161,7 mm. Minétas temperataras

Pigmentéjums

X mm

fiksétas trijos pécpusdiena.

\O T

Meérfjumu veik$ana izmantoto parau-

gu shematisks attélojums ar paskaidroju-
miem redzams 2.attéla. 1.tabula apkopo-

Y mm

tais vidéjais pigmentacijas garums iegats,

saskaitot un dalot ar divi 2. attéla paskaid-

rotas veértibas X un Y. Tas, ka pigmentaciju
izraisijusi H. annosum, apstiprinats, izman-
tojot PCR metodi, kas specifiski detekté
H. annosum DNS no koksnes izdalita DNS
parauga. PCR analize deva pozitivu rezul-

Inokulé$anas vieta

tatu. Tika parbauditi ¢etri paraugi, un ta ka 2. attéls. Parauga shematisks attélojums.
.. .. . . .. Figure 2. Schematic view of sample.
visiem ievaktajiem paraugiem pigmentacijas

raksturs bija lidzigs un H. annosum nav
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dabiski sastopama priedes stumbra krasaug-
stuma, piepemams, ka inokulacija pieaugu-
$os kokos notiek sekmigi.
Pigmentacijas  garuma
kas apkopoti 1.tabula, izdariti 2009. un
2010. gada; 2009. gada
mantots H. annosum izolats 358, kas péc

meérijumi,

inokulacijai  iz-
pieejamas informacijas atzits par agresi-
vaku, bet rezultata radu$os pigmentaciju
garums noteikts 30 dienas péc inokule-
2010. gada
pielietota H. annosum kultara ISm 1592,

$anas; savukart inokulacijai
un radu$os pigmentaciju garums noteikts
40 dienas péc inokulésanas. Ka redzams
tabula, dati savstarpéji ievérojami atskiras.
Inokulacijas izraisitas pigmentacijas vidéjais
garums, atkaribi no inokulitam izman-
totas kultaras, attélots 3. attéla.

Izpétes rezultati liecina, ka inokula-
cijai izolatiem
loti
atrums (3. attéls). Salidzinot ar dazadiem

kokus

(3.att.), secinats, ka grupu vidéjas vértibas

izmantotajiem raksturigs

at$kirigs pigmentacijas izplatiSanas

H. annosum  izolatiem  inficétos
ir 249 mm un 6,5mm, bet grupu stan-
dartnovirze (SD) — attiecigi, 14,08 mm un
3,76 mm; vidéja standartklida (SEM) kat-
rai grupai ir 4,69 mm un 0,84 mm. Pig-
at$kiriba, atkariba
no pielietota inokulata, ir batiska - tica-
p =0,0001. koks,
izmantots eksperimentos

mentacijas garuma

mibas limenis Viens
Dul2-111-4,

abiem H. annosum izolatiem. Eksperimenta

ar

ar izolatu ISm 1592 konstatétais pigmen-
tacijas garums bija 4 mm, bet ar izolatu 358 -
30mm. Sie dati liecina par nozimigu
ietekmi
pigmentacijas garumu. Eksperimenta, ka
izolatu ISm 1592

inokulatam izmantota izolata uz

inokulatu pielietojot
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(4. attéls), konstatétas ari pigmentacijas
garuma at$kiribas starp gimeném.
Atgkiribas starp gimeném Sm3, kur
pigmentacijas garums vidéji ir 3,25 mm,
un Ja3, kur pigmentacijas garums vidéji ir
6,17 mm, (Ja - Jaunjelgava; Sm - Smiltene)
ir statistiski ticamas, p = 0,017. Atskiribas,
savstarpéji salidzinot paréjas gimenes, statis-
tiski nav ticamas.
Vidgjais
2009. gada eksperimenta bija 24,94 mm,
bet 2010. gada veiktaja — 6,50 mm.
Interpretéjot datus par H. annosum

pigmentacijas garums

aug$anas atrumu, japem véra klimata
apstaklus, kas ietekmé §1 augu patogéna
attistibu - vésa un sausa laika H. annosum
aug$anas  atrums samazinas. Skriveru
meteorologijas stacijas dati rada, ka vidéja
gaisa temperatara 2009.gada jalija bijusi
aptuveni par vienu gradu, bet augusta
par trim gradiem zemaka, salidzinot ar
vidéjo augusta.
Lielaks fikséts
2010. gada augusta. Tadéjadi varam secinit,
ka laika atgkiribas

butiski nav ietekméjusas.

temperataru  2010. gada
nokriénu  daudzums

apstaklu rezultatus

Salidzinot atsevi$kus kokus, konsta-
teti atskirigi pigmentacijas garumi. Tas ap-
stiprina citd pétljuma par eglém iegutas
atzinas (Hietala et al., 2003). Ta ki individa
genoms laika gaitd nemainas, var secinat, ka
inokulata izraisitas pigmentacijas garuma
mérfjumu rezultati atspogulo katra indi-
vida rezistences spéju, jo pielietoto inoku-
latu agresivitate pret saimniekorganismu
bijusi at$kiriga. Tapat secinams, ka $adi
meérfjumi raksturo inokulata agresivitati.
Iegutie rezultati iepriek$ minéto apstiprina —
jo konstatéta statistiski ticama pigmenta-
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3. attéls. Dazadu inokulata materialu izraisitais vidéjais pigmentacijas garums.
Figure 3. Average pigmentation length depending on isolate used for innoculation.
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4. attéls. Dazadu gimenu parstavju vidéjais pigmentacijas garums.
Figure 4. Average lesion lengths of representatives from different families.
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cijas garuma atkariba no inokulatam
izmantota H. annosum izolata.
Salidzinot un analizéjot gimenes

Sm3 un Ja3, ieguti statistiski ticami dati
par
at$kiribam, kas norada, ka gimenes Sm3

par
Ja3 gimenes parstavjiem. Rezultati aplie-

rezistences speju pret H.annosum

parstavji ir salidzino$i rezistentaki
cina $is metodes potencialu pielietojumu

parastas priedes selekcija. Protams, lai
prakses vajadzibam izdalitu rezistentako
stadmaterialu, izpétes materiala apjomam
jabut daudz lielakam.

Masu pétljums ir pirmais, kura izpil-
des gaita izvértéta priezu gimenu un indi-
vidu rezistence pret H. annosum, analizéjot
sénes izraisito pigmentaciju pieaugusos,
dabiskos apstaklos augo$os kokos. Iega-
tie dati liecina, ka, izmantojot aprakstito
metodiku, iespéjams noteikt atskiribas
starp individiem, kuru augsanas apstakli ir
vienadi (vieni stadijuma) un kuri vienlai-

cigi inokuléti ar vienu H. annosum izolatu.

Lai gan atsevisku individu reakcijas uz
inokulatu (inokulacijas raditis pigmen-
técijas) precizai raksturo$anai un savstar-

katra koka batu
meérijumi, pétijuma

péjai  salidzinasanai
veicami  vairaki

rezultati liecina, ka atseviska mezaudzé

praktizéta metode ir pielietojama, lai
salidzinatu  parastas  priedes individu
atbildes  reakciju = péc  inokulacijas
ar meérki atlasit kandidatus turpmakai

izpétei. Kaut gan analizéto paraugu skaits

ir neliels, tomeér konstatétas statistiski

ticamas at$kiribas starp divam priezu

klonu pécnacéju gimeném - Sm3 un Ja3.

Saja  pétjuma aprobéta metodika pa-
rastas priedes inokulésanai ar H. annosum,
lai noveértétu atsevisku koku rezistenci

un pielietoto izolatu agresivitati. Si meto-
dika

zinatniskajos pétijjumos par priedes rezis-

bas  izmantojama  turpmakajos
tenci pret saknu trupi, ka ari priedes

selekcijas programmas.

Konstatéta butiska dazadu H. annosum izolatu izraisitas pigmenticijas garumu atski-

Konstatéta statistiski ticama pigmentacijas garuma at$kiriba starp priezu klonu péc-

nacéju gimeném Sm3 un Ja3 (p=0,017), tomér vélama %o rezultitu precizéiana,

Secinajumi
1.
riba (p = 0,0001)
2.
analizéjot lielaku parstavju skaitu no katras gimenes.
3.

inokulésanas, ir

noteik$anai.

izmantojama pieauguSu priezu

Aprobéta metodika, novértéjot H. annosum izraisito pigmentaciju péc zemmizas

rezistences pret saknu piepi

Pateiciba: LVMI ,Silava” Meza selekcijas projektu grupas vado$ajam pétniekam

Dr. silv. Imantam Baumanim par pétijuma materiala izveéli.
Darbs veikts ESF projekta Nr. 009/0228/1DP/1.1.1.2.0/09/APIA/VIAA/035

ietvaros.
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