aurivella w Stereum hirsutum, Phellinus robustus, Phellinus tremulae n Laetiporus sulphureus Ha yBennie-
HHUE PEKPEALIOHHBIX HArPy30K PearupyroT YBEJIMUEHUEM YacTOThl BCTPEYaEMOCTH M OOMITHSL.

K naunbosiee yyBCTBUTENBHBIM BUJAM K YCHJICHUIO PEKPEAIIMOHHOTO BO3/IEUCTBUSI OTHECEHBI OTle-
HOK OCEHHHUH, ONEHOK CEPHUCTO-)KENThIM, TPYTOBUK OKAMMIIEHHBIH, KOTOPBIE CHHUYKAJIU CBOKO aKTHB-
HOCTB C YBEJIMUYEHUEM aHTPOIIOT€HHON HArpy3KH Ha JIECHBIE 3KOCHCTEMBI.
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A REVIEW OF STUDIES ON HETEROBASIDION AND ITS CONTROL IN LATVIA
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Gruduls K.!, Korhonen K.*, Vasaitis R.}
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OB30P UCCJIEJIOBAHUI KOPHEBOUM I'YBKU HETEROBASIDION N
JECO3AIIIUTHBIX MEPOITPUATHUI B IATBUU
Iaiitanexc T.', Bpaynepc 1.7, 3amoma A.', Bpyna JI.°, Kenurcanne K.', Bypnesnua H.',
I'pyaymnc K.', Kopxonen K., Bacaiituc P.’

KopHeBasi THUJIb BBI3BIBAET 3HAUUTEILHBIC JIECOXO3SIMCTBEHHBIC TIOTEPH B XBOWHBIX Jiecax JlaTuu. B
eJIbHUKaX BBISIBICHHO B cpenHeM 21,8% mopaskeHHBIX CEepIIeBUHHON THHJIBIO MTHEW W B OOJNBLIMHCTBE CITY-
4aeB OCHOBHBIM BO30yJUTENIeM OOJIC3HU SIBIIsETCS KOpHeBasi ryoka Heterobasidion annosum s.l. Pacrpo-
CTPAHEHUIO MATOreHa CIocOOCTBYET MHPHUIIMPOBAHAs THIJIAs JpeBecHHA (BBIBAJICHHBIC JIEPEBbs, ITHH, JIECO-
CEUYHBIC OCTATKH), HA KOTOPOH 00pa3yroTCsl IUIOIOBBIC Tesla KOpHEBOH TyOkn. OcOOCHHO MHTCHCUBHO TPHO
pa3BHBACTCSl B OCYIICHHOM TOP(SIHOM KUCIMYHMKE. [[JIs1 OrpaHHYEHUs] paclpOCTpaHeHHs KOPHEBOU T'yOKH
Ha CHJIBHO 3apPa)KCHHBIX YYacTKaX PEKOMEHJIyeTCsl BRIKOPUEBKA ITHEH, a cBexXecpyOJIeHHbIe TTHU 00padaThI-
BAIOTCsI OMOJIOTMYECKUMU TiperapatamMu. st CHHXKCHUST BIMSHUSI OMOJIOTHYECKHUX TIPErapaToB Ha MUKO]-
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JIOpY JIepeBOpa3pylIaloIIuX IPUOOB 1I€JIeCO00pa3HO MPEMEHSATh MITaMMbl (JIeOHOIICKCa THraHTCKOro (T1e-
HUO(OPBI TUTaHTCKOM) Phlebiopsis gigantea MECTHOTO TIPOUCXOKICHMSL.

Approximately 50% of the total area of Latvia is covered by forest: of which 35% is dominated by
Scots pine (Pinus sylvestris) and 18% by Norway spruce (Picea abies).

Inventory of ca. 25 000 stumps in 318 spruce forest sites revealed that 22% of stumps contained
rot [1]. The main root rot causing fungus was Heterobasidion annosum sensu lato. The proportion of
decayed trees was observed to increase for older stands. Data from 114 sampled Picea abies (age 40—
120 years) showed that spread of decay column in the stem varied from 0,5 to 12,4 m (6,6 + 2,6 m on
average). Economical losses caused by root rot during a rotation period were estimated to be 800—
4790 EUR/ha (average 1070 EUR) [3].

Presence of Heterobasidion and Armillaria was also investigated in 42 young Pinus sylvestris
stands (6—16 years) in 2012-2014. In the investigated area of 68,3 ha (size of individual sample plots
0,1-7,5 ha) it was found that among 1871 infected/dead trees, 178 trees were infected by Heterobasidion
spp. and 1012 by Armillaria spp.

Picea abies wood decayed by Heterobasidion spp. is good substratum for development of fruit
bodies of this fungus, and is associated with increased primary infection by basidiospores. We estimated
the development of fruit bodies on 449 large dimension spruce logs, on 378 windthrown trees and on
20 stumps in different forest types. The surface area of Heterobasidion sporocarps during 3—5 years af-
ter harvesting was on average 4074 cm*/m’ of logging residuals (Figure 1).
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Figure 1. Total surface area of H. annosum s.1. fruit bodies per m’ of four year old spruce logs in
different forest types (1 — Myrtillosa mel., 2 — Mercurialiosa mel., 3 — Myrtillosa turf. mel., 4 — Oxiladosa,
5 — Aegopodiosa, 6 — Oxiladosa turf. mel.)

Most abundant development of fruit bodies was found in the Oxalidosa turf. mel. forest
type — about 7000 cm?*/m” (Figure 2). In two forest types, Hylocomiosa and Oxalidosa turf. mel., we investi-
gated the dynamics of the development of Heterobasidion fruit bodies on decayed spruce logs one year after
cutting; the sporulating area of fruit bodies on logs in the Hylocomiosa site was 241 cm*/m” and in the Ox-
alidosa turf. mel. site 553 cm*/m’. In the third year after cutting the corresponding values were 1197 cm*/m’
and 1433 cm”m’. The biodiversity of other wood colonized fungi on logs was greater in the Oxalidosa turf.
mel. than in the Hylocomiosa type: 45 and 24 species (p=0,007). On windthrown trees with uplifted root sys-
tem, ca. 70% fruit bodies were found on stems and 30% on roots (Figure 3).

Fruit bodies were found also on very heavily decayed spruce wood — trees that were windthrown
more than 10 years ago. Stumps with uplifted roots developed approx. two times more fruit bodies as
compared with standing stumps. Factors favouring formation of sporophores are large upper roots of
stumps and abundant ground vegetation.
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Figure 2. Two ears old fruit bodies of Figure 3. H. parviporum fruit bodies on a
H. parviporum on decayed spruce log in a stem of windthrown spruce
Oxiladosa turf. mel. forest type stand on previous agricultural land

On the basis of the obtained data we recommend to remove course wood debris infected by H.
annosum from forest stands [6]. It would be important to remove also infected stumps, at least on sites
where are many stumps with a partly uplifted root system [2]. To evaluate the effect of stump removal
on decay causing fungi Heterobasidion and Armillaria in 2012, five sample plots were established to
assess:

e cffect of different methods of soil preparation on spread of Heterobasidion spp. in coniferous
stands;
e how different sizes of infected roots remaining in the soil affect the potential of infection by root
rot fungi in the next rotation;
e the impact of stump removal on morphology of roots of coniferous seedlings and vitality of my-
corrhizae;
e morphological parameters of coniferous seedlings in control sites and sites with removed
stumps;
spread of Heterobasidion and Armillaria spp. genotypes in infested sites;
influence of stump removal on ground vegetation, lichens and insect diversity.
Decayed stumps are the main element for secondary spread of pathogen, but infection of fresh
healthy stumps by spores creates new disease centres of Heterobasidion [5]. In a study on Heterobasid-
ion spore production carried out in 2012 it was found that stumps in Latvia are subjected to spore infec-
tion from the end of April till November (Figure 4).
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Figure 4. Sporulation dynamics of H. parviporum fruit bodies in 2012
(data on five fruit bodies from April till December)

Season, temperature and relative air humidity affect the spore production. Maximum produc-
tion was measured in August and September: on average, 35 000 spores per dm? in 1 min under fruit
bodies. To diminish the spread of Heterobasidion root rot, the biological control agent Rotstop, con-
taining oidia of Phlebiopsis gigantea, is used in northern Europe. Since 2008, a Finnish preparation is
used for treatment of conifer stumps in commercial thinning in Latvia [4]. From the point of view of
biodiversity, to diminish effect of the single Rotstop genotype on the P. gigantea local population, it
would be better to use native strains of P. gigantea. Starting from 2006, more than 100 strains of P.
gigantea have been collected from different parts of Latvia. Several parameters like mycelium growth
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rate, antagonism against Heterobasidion (H. anosum sensu stricto and H. parviporum) and oidia pro-
duction were tested in the laboratory. For screening of the growth rate of P. gigantea strains, experi-
ments were carried out in stem log pieces (billets) of spruce and pine. Two inoculation methods of
fungus were used: spraying oidial suspension and pit method. Using the pit method, an oidial suspen-
sion is placed in a pit made on the cutting surface of the billet. With the latter method it is possible to
test up to 15 strains in the same log piece. In further work on billets and stump experiments in the for-
est, antagonistic properties of P. gigantea strains against H. annosum were tested. The efficacy of
Latvian strains was compared with the efficacy of Rotstop. Several strains were selected that did not
show significant difference from the Rotstop preparation of Finnish origin. In spruce, control efficacy
of these Latvian strains was 92 — 95%, compared to 96 — 97% for Rotstop. In further investigations
we are planning to analyse effectiveness of mixtures of different P. gigantea strains in the treatment
suspension.

This work was supported by European Regional Development Fund project ,,Methods and
technologies for increasing forest capital value” (No. L-KC-11-0004), JSC “Latvian State Forests”,
Latvian Council of Science (project No0.426/2012, “Evaluation of factors affecting the efficacy of
Phlebiopsis gigantea against Heterobasidion root rot”) and State research programme “Forest and
earth entrails resources: research and sustainable utilization — new products and technologies” (Re-
sProd) project “Even-age spruce stands cultivation potential in fertile forest ecosystem”.
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B cBsa3u co Bce Oosiee COBEPIICHCTBYIOIIUMUCS METOJAMH HCCIEIOBAaHHUM, HCIOIB3YEMBIX B
CUCTEMAaTUKE U TAKCOHOMHUHU TpUOOB, cHCTEMa I'PpUOOB JTUHAMUYECKU Pa3BUBAETCS, HAKaIllJuBas BCE
Oonbine (akToB, KOTOPbIE JIENAal0T €€ Bce 0ojiee COBEPIIEHHOW, MpUOIMKas ee K TOW eCTECTBEHHOM
CUCTEME, KOTopasi OTpakaja Obl (PHIIOTeHeTUYECKHEe CBSI3M BHYTPH IIapcTBa TPUOOB M KOTOpask HaJ0JI-
r0 OCTaHETCS UAEaIOM, K KOTOPOMY OYJIyT CTPEMUTHCS MUKOJIOTU-CUCTEMATHKH.

[upokoe mpuMeHEeHNE OMOXUMUYECKUX M MOJIEKYJISIPHO-TEHETUYECKUX METOAO0B B CUCTEMATH-
Ke TpuOOB U rpruOONo0OHBIX OPraHU3MOB B MOCJIEIHUE ABA ACCATHICTUS MPHUBEJIO K IEIOMY PALY
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