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Uvod

® Hospodareni v lesich v Krusnych horach je v soucasné dobé charakterizovano
piedevsim rozsahlou obnovou lesnich porostii poskozenych v poslednich
desetiletich v dusledku imisni zatéze, hmyzich skudcu, drsnych klimatickych
podminek atd.

Introduction

® Forest management in the Ore Mountains is currently characterized mainly by
large-scale regeneration of forest stands destroyed in recent decades as a result of
pollutants, insect pests, harsh climatic conditions, etc.

Obr. 14.2: Um-éléAobnova smrku ztepilého v Krunych horéch (foto J. Novék 2006)
Artificial regeneration of Norway spruce in the Krusné hory Mts. (Photo J. Novdk 2006)

Ore Mts., illustrative photo, source: www.turistika.cz
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Imisni kalamita kulminovala nejvyraznéji v letech
1978 az 1985.

Po odsifeni vétsSiny uhelnych elektraren v prvni
poloviné devadesatych let doslo k vyraznému
snizeni zne€isténi ovzdusi a nasledné k
vyznamnému zlepseni zdravotniho stavu lesnich
porostl.

Tento pozitivni trend byl vSak narusen disledky
inverzni situace v zimé 1995/1996 (vysoky nartst
koncentraci zne¢isténi ovzdusi a dramatické
poskozeni mladych porostt.

lesniho hospodafstvi .
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The air pollution calamity culminated the most
significantly in the period 1978 to 1985.

After the desulphurisation of most coal power plants
in the first half of the 1990s a significant decrease in
air pollution and subsequent significant improvement
of the health condition of forest stands.

However, this positive trend was disrupted by the
consequences of the inverse situation in the winter of
1995/1996 (high increase in air pollution
concentrations and dramatic damage to young
stands.

Mechanické  poSkozeni  mladych |;
smrkovych porostd v KruSnych
horach v zimé 1995/1996 (Foto P.

Fabianek, in Slodicak et al. 2008)

Mechanical damage of young stands in |t
the Ore Mountains in winter
1995/1996 (lllustration photo by P.
Fabiének, in Slodi¢ak et al. 2008)
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Struéna historie ochrany a reprodukce
genetickych zdroji smrku ztepilého v
Krusnych horach

Problematika zachovani genofondu
kruSnohorského smrku ztepilého se feSi od
60. let minulého stoleti.

Ve spolupraci VULHM s byvalymi lesnimi
zavody v KruSnych horach a v ramci
mezinarodni spoluprace s lesnickymi
subjekty na némecké strané (Vyzkumna
stanice Graupa) byl realizovan sbér roubl z
rezistentnich jedinct smrku ztepilého a
nasledné zakladani ovérovacich vysadeb,
véetné vysadby klonovych archivl a
matecnic in situ a ex situ.

Brief history of preservation and
reproduction of Norway spruce genetic
resources in the Ore Mountains

The issue of conservation of the Kru§né
Hory Norway spruce gene pool has been
addressed since the 1960s.

In cooperation of FGMRI with the former
Forest Administrations plants in the Ore
Mts., as well as within the international
cooperation with forest subjects on the
German side (Graupa Research Station),
collection of grafts from resistant Norway
spruce individuals has been realized,
followed by planting of verification plantings,
including planting of clone archives and
clonal parent tree gardens both in situ and
ex situ.




rezistentnich smrku (Hynek 1996, Hynek,
Jurasek et Chmelikova 1999).

Priblizné od roku 1986 bylo v souladu s pozdéji
publikovanym Slechtitelskym programem pro
zachranu genofondu krusnohorského smrku
(Hynek et Frydl 1988) zahajeno dalsi vyhledavani

HEEDIT-Rezistentni SM na LS Klasterec 1987 obr.01
HHEDIT-Rezistentni SM na LS Klasterec 1987 obr.02
HEEDIT-Rezistentni SM na LS Klasterec 1987 obr.03
HEEDIT-Rezistentni SM na LS Klasterec 1987 obr.05

Approximately since 1986, in accordance with a
later published breeding program for the
preservation of the Ore Mts. Norway spruce
gene pool (Hynek et Frydl 1988), another search
for resistant spruces was started (Hynek 1996, \
Hynek, Jurasek et Chmelikova 1999).
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Searching for resistant individuals of Norway spruce in Ore Mts. (70s - 80s of previous century
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for rescue, preservation
and reproduction

LEFT: Example of the project of rescue and reproduction of the
gene pool of Norway spruce population in the air pollution area

Natural T (Sindelar 1989); RIGHT: In situ activities
regeneration
Selection of suitable |  [Planting of seedlings
individuals  |in forest nursery
: Selection of vital
Vegetatlv.e individuals and
Brasiagation planting of archive or
Planting of clonal parent tree gardens
archive or clonal
parent tree gardens

Collection of cuttings, another
(vegetative) propagation,
production of seedlings

Production of synthetic
popolations

. Forest Administration Klasterec, clonal parent tree garden in situ of
Establishment of ' resistant variants of Ore Mts. Norway spruce.
reproductive plantings

Locality Vernéfov, photo J. Dostal, 7. 6. 2019)
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Forest Administration Klasterec, clonal archive in situ
of resistant variants of Ore Mts. Norway spruce.
Locality Vernéfov, photo J. Dostal, 7. 6. 2019)

LS LCR Klasterec, klonovy archiv in situ resistantnich variant
kruSnohorského smrku ztepilého na lokalité Vernérov.
Foto J. Dostal, 7. 6. 2019)

Forest Administration Klasterec, clonal archive in situ. In the Vernéfov, there are planted vegetative variants of resistant
Ore Mts. Norway spruce — both from Czech and German side of Ore Mts.

Clonal archive Vernérov established in situ in start of 90s of previous century, by the Czech Republic Forests (Forest
Administration KlaSterec), in the cooperation with Graupa Research Station.

In June 2019, collection of samples for DNA analyses of Czech clones of resistant variants of Ore Mts. Norway
spruce has been realized.
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Klonovy archiv ex situ s klony rezistentniho krusSnohorského smrku
Lokalita Jilovisté — Cukrak, foto J. Frydl, 2015)

Clonal archive ex situ of resistant variants of Ore Mts. Norway spruce.
Locality Jilovisté — Cukrak, photo J. Frydl, 2015)
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Examples of projects aimed at conservation, reproduction and practical use of resistant forms of
Norway spruce:

NAZV QJ1520300 (2015 — 2018) - Utilization of resistant local Norway spruce vegetative variants in

forest regeneration in the Ore Mountains

Ing. JIRI PEXIDR

Ing. MILAN PEXIDR

Ing. JOSEF FRYDL, CSc.

Bc. Ing. et Ing. PETR NOVOTNY, Ph.D.
Ing. JOSEF CAFOUREK, Ph.D.
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LESNICKY PRUVODCE

Na lokalité vysadby ovérovaci plochy, Lesy Mésta Jirkova, p. o. , fijen 2018,
foto J. Frydl
Detail vysadby fizkovancii na ovérovaci plode, Lesy Mésta Jirkova, p. 0. ,

fijen 2018, foto J. Fiala e ; 1 1 / 1 9 '
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Municipal Forests Jirkov, research trial with cuttings in situ, Municipal Forests Klasterec, clonal parent tree gardens in situ,
preparation 2016 - realization 2018 preparation 2016 - realization 2018

FORESTS  FUTURE 2022
Jihlava, June 20™ - 23" 2022




Partial results of project “Utilization of vegetative variants of resistant Ore Mts. spruce
for forest regeneration in the Ore Mountains” (NAZV QJ1520300, 2015 — 2018).

Establishment of in situ and ex situ seed orchards with graftings of resistant Ore Mts. spruce.
(Municipal Forests Chomutov, Ore Mts. / PEXIDR, Ltd., Protivin, South Bohemia)

Establishment of in situ and ex situ clonal parent tree ,gardens with graftings of resistant Ore Mts.
spruce. (Municipal Forests Klasterec, Ore Mts. / PEXIDR, Ltd., Protivin, South Bohemia)

Establishment of in situ research trials with cuttings of resistant Ore Mts. spruce.
(Municipal Forests Chomutov, Jirkov, Jachymov)

DNA analyses of 24 clones of resistant Ore Mts. spruce.
(FGMRI Jilovisté, Strnady 136)

Publications in scientific periodicals, presentations at seminars and conferences both in the Czech
Republic and abroad, popularization of project results for the public, etc.

JUFRO Seed Orchard Conference®, Bélsta, Svédsko (3. - 7. 9. 2017). | N 13/ 19 £
Foto Katri Himamen, Finland; Curt Aimqvist, Skogforsk y_ I\
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In 2018, the last year of the project, 24 selected clones of the resistant Ore Mts. Spruce (SM
KH) were subjected to statistical evaluation of genetic characteristics. To compare the genetic
parameters, selected Norway spruce stands of the mountain ecotype of the Orlické Mountains
and Jeseniky Mountains were added to the evaluation. The most different genetic profile was
found in the resistant spruce clones from the Ore Mountains. The obtained results were
published by the research team in 2018 in a peer-reviewed scientific journal Forestry Research
Report (CvrCkova et al. 2018).

Zhodnoceni genetické struktury Bayesianskou metodou pro K = 3 u sledovanych porostti (1 —SM KH, 2 —SM S1,3—-SM S4,4—SM T1,5—-SM T4, 6 — SM V1, 7 — SM V4,

8 —SM J03, 9 —SM J11, 10 — SM J14, 11 —SM J25, 12 - SM J51, 13 —SM 192, 14 — SM 194)

A N
Evaluation of genetic structure of partial spruce populations (SM_KH - group of 24 clones of resistant Ore Mts. spruce)
FORESTS’ FUTURE 2022 ‘ '
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Project TACR &. $501020076; 06/2020 — 05/2024

Preservation of genetic resources of Ore Mountains resistant Norway spruce variants in the context
of implementing measures to mitigate drought effects and ongoing environmental changes

Zachovani genetickych zdroju rezistentnich variant kruSnohorského smrku ztepilého v kontextu realizace opatieni ke
zmirnéni dopadl sucha a probihajicich zmén prostfedi

The aim of the TACR project No. $501020076 is to build on previous research activities of the
Department of Biology and Forest Tree Breeding in the Ore Mountains focused generally on the issue

of Norway spruce and specifically on the conservation and reproduction of resistant variants of the

Ore Mountains ecotype of Norway spruce, including DNA analysis.

Cilem reseni projektu TACR ¢. S501020076 je navazat na predchozi vyzkumne aktivity Gtvaru Biologie a $lechténi
lesnich dfevin v Krushych horach zamefene obecné na problematiku smrku ztepilého a specificky na zachovani a

reprodukci rezistentnich variant krusnohorského ekotypu smrku ztepilého, véetné vyuziti analyz DNA.

FORESTS" FUTURE 2022
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TACR &, 5501020076 Xzt |
In the project, there are evaluated vegetative plantings of resistant variants of Norway spruce in situ
in selected localities of the Ore Mountains established within the project NAZV QJ1520300 (2015-

2018) in the area managed by Municipal Forests (ML) Chomutov, Lesy mésta Jirkova, Lesy Jachymoy,

ML Klasterec and ex situ in localities of another project participant (PEXIDR, s. r. 0), together with the

rejuvenilization and reconstruction of the clone archive of Krusné hory spruce at LS LCR Klasterec.

V projektu jsou hodnoceny vegetativni vysadby rezistentnich variant smrku ztepilého in situ na vybranych

lokalitach Krusnych hor zalozenych v ramci projektu NAZV QJ1520300 (2015-2018) na tuzemi pod spravou ML

Chomutov, Lesy Mésta Jirkova, Lesy Jachymov, ML Klasterec a ex situ na lokalitach dal$iho ucastnika (PEXIDR, s.

r. 0.), spolu s rejuvenilizaci a rekonstrukci klonového archivu krusnohorského smrku na LS LCR Klasterec.
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By similar way, on the base of practically identical methodological principles, it is
possible to realize programs aimed to preservation, reproduction and practical
use of another valuable Norway spruce ecotypes and variants.
In FGMRI, some of such projects have been already realized, e.g.

Grant service of the Czech Republic Forests (2016-2018):
Ecological limits and production effects of Norway spruce planting and management in
lower areas - analysis of risks and production possibilities of Norway spruce hurst
ecotype populations

(Ekologickeé limity a produkéni efekty péstovani smrku ztepilého v nizsich polohdch — analyza rizik a
produkénich moznosti populaci chlumniho smrku)

The solution of the project was started in January 2016 and was completed in March 2018. In
the first year of the solution, activities took place in all individual parts and the implementation
output "Overview of the occurrence of significant populations of the hurst ecotype of
Norway spruce,, was processed.

In 2017, populations of the Norway spruce hurst ecotype at other forest administrations were
mapped, increement cores in forest stands were sampled and measured, the forest protection
- survey was repeated and expanded, and above all potentially suitable parent trees for seed
collection were searched, localized and marked in the field.

In 2018, selected elite trees were certified by powered institution (UHUL) and included to the
central evidence of certified sources of reproduction material (ERMA) Practical use of project

results could start. FORESTS’ FUTURE 2022 N 17/19 y
AN =\



Grant service of the Czech Republic Forests (2016-2018):
Ecological limits and production effects of Norway spruce planting and management in
lower areas - analysis of risks and production possibilities of Norway spruce hurst
ecotype populations

(Ekologické limity a produkéni efekty péstovani smrku ztepilého v nizich polohach — analyza rizik a

produkcnich moznosti populaci chlumniho smrku)
(lllustration photos — locality Svadlenka, Forest District Kacov, photos by Josef Frydl and David Dusek)

GS LER s.p. Chlumni smrk
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Presentation was prepared in connection with the solution and
support of the research project TACR SS01020076
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