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Choroby borovic

Dievokazné houby
Rz1

Choroby jehlic
» Sypavky
* Rz1
 Skvrnitosti jehlic

Modrani dreva borovic




Drievokazn¢ houby na borovicich

« Kofenové hniloby
« Armillaria ostoyae, A. gallica, A. borealis
 Heterobasidion annosum
 Phaeolus schweinitzi
« Sparassiscrispa

e Hniloby kmene

 Phellinus pini, Phellinus vorax

« Onniatriqueter

« Stereum sanguinolentum

« Fomitopsis pinicola

 Postia stiptica, Oligoporus ptychogaster

« Saprofyti na nehroubi
 Trichaptum abietinum







Heterobasidion annosum
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Phellinus pini




Phellinus pini




Phellinus pini




Fig. 97 Phellinus pini. a general view of an older pine infected halfway up the stem, b
stem section with ‘honeycomb rot’ (white pocket rot) of the heartwood together with
fruit bodies growing on the exterior, ¢ surface view of the pore layer (detail)




Phellinus pini




Phellinus pini




Phellinus pini




Fomitopsis
pinicola




Stereum sanguinolentum
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Lentinus lepideus




Lentinus lepideus
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Rzi na jehlicnanech

Fungﬂl ."i.p-l-_'t.' ies

Alternate hosts
(telial hosts)

Primary hosts
(aecial hosts)

Melampsora e'a.-r'.l'rf-Jn'lrrJ.f‘-*r.-.lr."r-'--'

Popelus nigra and hybrids

Larix spp.

.-‘;fe-.".-r:;rl,rj;.a;r.-r alti-populing

Populus wigra and hybrds
P trichacarpa
P balsamifera

Alliern spp.
Arwm spp.

Melampsora medusae

.I"'I::-Jp.lefr.-.- spp-

Frmus spp.
Larix spp.
Peendotiuga Feniesti

Melampsora pinitorqua

f‘;:ll;:-.r.r."u.'- spp-

Pirus spp-
Larx spp.
Psesdotsioga RSl

Melampsori larici-tremula

_.i"'rl_lrlfn'."r-n'.'u b
P tremula
[ camescerd

Larix spp.

Melampsora rOSETHpL

.l".r.ll.ra-.-.u".-r_r alba
P rremiila
I S oens

Mercurialis biennis

.-"-Jre'.':mrl.h_m-.l-fr."r:.rm betulintm

Betula spp.
B. pendula
B j.'J.'.'.!'um e

Larix spp-




Melampsora pinitorqua
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Fig. 55 Melampsora pinitorqua. The 1-year life cycle with symptoms respectively on
Scots pine (left) and aspen (right)
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Choroby jehlic borovic

1Z1
sypavky
posati hmyzem

karenCni jevy
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Coleosporium sp. div.
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Fig. 26 Coleosporium senecionis. a infected pinc dwarf shoot with ruptured aecidia, b
part of a cross-section through an aecidium, ¢ Senecio vulgaris infected by the rust, d
part of a Senecio leaf with uredosori, e uredospores (¢ after Peace 1962)




Cyclaneusma minus

PredevSim na odumfrelych jehlicich
borovice ¢erné Pinus nigra. PrileZitostné
napada i oslabené exemplare.

Tvori bezbarvé plodnicky na opadlych
jehlicich.




Cyclaneusma minus

Fig. 24 Cyclaneusma minus. a infected, defolia
mature fruit body, ¢ needle segment with apot
state, d ascospore (a after Bazzigher 1973)

ting Pinus mugo, b cross-section through a
hecia in the dry (above) and moist (below)
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Cyclaneusma minus




Cyclaneusma minus




Lophodermium pinastri




Lophodermium pinastri




Lophodermium pinastri




Lophodermium pinastri




Lophodermium pinastri (Schrad.) Chev.
anamorfni stadium Leptostroma pinastri Desm.

Substrat: dvoujehlickové borovice
Pinus sylvestris, P. nigra a. P.mugo.

ovalna ¢erna hysterothecia protahla 70
- 110 x 2 um se tvori na opadlych
jehlicich, na kterych jsou rovnéz
zi‘etelné Cerné linie (obr. nahore)

Prvni symptomy se objevuji zpravidla _-_-..;""‘. 3
jiz v zari, kdy se na jehlicich objevuji " !
Zlutavé skvrny

typické symptomy, tj. hromadné
rezivéni a opad jehlic se projevuje na
konci zimy a v predjari

Nahote hysterothecia telemorfniho
stadia, dole pyknidy anamorfniho
stadia




Zivotni cyklus Lophodermium pinastri




Lophodermium pinastri L. seditiosum

C

Fig. 22 Lophodermium seditiosum. a pine dwarf shoot with fruit bodies (bysterothecia},
b cross-section through a fruit body (semi-diagrammatic), ¢ asci with ascospores, d
spermatia; e pine dwarf shoot with fruit bodies of Lophodermium pinastri




Lophodermium pinastri




Lophodermium pinastri




Lophodermium seditiosum Minter, Staley & Millar

Substrat: podobné jako L. pinastri -
dvoujehlickové borovice Pinus
sylvestris, P. nigra a. P.mugo.

Hysterothecia protahla 70-110 x 2 um
90-120x2pm, na jehlicich nejsou
pritomny ¢erné demarkacni linie
snimek nahore a uprostred: Zlutavé az
narezlé skvrny na jehlicich, které se
projevuji na po¢atku vegetac¢ni sezony.
Prvni symptomy se objevuji zpravidla
jiZz v zari, kdy se na jehlicich objevuji
Zlutavé skvrny

typické symptomy, tj. hromadné
rezivéni a opad jehlic se projevuje na
konci zimy a v predjari

pyknidy se tvori na opadlych jehlicich
(snimKky dole)




Lophodermium seditiosum




Sclerophoma pithyophila

Fig. 23 Sclerophoma pithyophila. a base of a dead pine dwarf shoot with pycnidia, b
part of the fruit body wall with ripening spores, ¢ mycelium from a culture with dark
resting spores and hyaline blastospores (b after v. Arx 1981}




Hypoderma
desmazieri




Hypoderma desmazieri




Hypoderma desmazieri







Mycosphaerella pini




Mycosphaerella pini E. Rostrup
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Mycosphaerella pini E.
Rostrup
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t Mycosphaerella pini E.
Rostrup
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Mycosphaerella pini E.




Mycosphaerella pini E. Rostrup
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Mycosphaerella pini E. Rostrup




Mycosphaerella pini E. Rostrup
imp. St. Dothistroma septospora (G. Doroguine)

* VnéjSimi symptomy infekce jsou
Cervenohnédé skvrny na
jehlicich, projevujici se v dubnu
az v Cervnu tvorbou
Cervenorezavych pruhiu na
jehlicich
jehlice hnédnou od vrcholu, baze
jehlic ziistavaji zelené




Mpycosphaerella pini E. Rostrup




Mpycosphaerella pini E. Rostrup
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Picea pungens

E. Rostrup
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Mycosphaerella pini E. Rostrup




Mpycosphaerella pini E. Rostrup




Mycosphaerella pini E. Rostrup




Mycosphaerella pini E. Rostrup




Mpycosphaerella pini E. Rostrup

Fig. 25 Mycosphaerella pini. a needle segment with necrotic bands and fruit bodies, b
cross section through a conidioma of the imperfect state, ¢ conidia, d ascospores




Fig. 1 Mycosphaerella pini E. Rostrup

plodnice imperfektni stadia na jehlici
acervuli na jehlici

¢lankované konidie

habitus silné napadeného stromu

aopp



Mycosphaerella pini E. Rostrup
imp. St. Dothistroma septospora (G. Doroguine)

Konidie bezbarve, hyalinni,
Clankované, jemné zahnuté, (8-)
10-32(-40) x 1,8 -3 mm velké

tvori se na jehlicich od Cervna, ve
vlhkém prostiedi jsou konidie
uvolnovany z acervuli




Mycosphaerella pini E. Rostrup
imp. st. Dothistroma septospora (G. Doroguine)

Konidie bezbarve, hyalinni,
Clankované, jemné zahnuté, (8-)
10-32(-40) x 1,8 -3 mm velké

tvori se na jehlicich od Cervna, ve
vlhkém prostiedi jsou konidie
uvolnovany z acervuli







Mpycosphaerella dearrnessi M.E. Barr.

« Symptomy M. dearnessii se
projevuji jako hnédé skvrny,
ohrani¢en¢ Zlutavym lemem

 obrdzek nahote: symptomy
na Pinus nigra

 obrazek dole: symptomy na
Picea omorica




Mpycosphaerella dearrnessi M.E. Barr.
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Mycosphaerella dearrnessii M.E. Barr.




Rozsifeni M. pini k 5.6.2001
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Senescence




Senescence
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Poskozeni jehlic pozdnim mrazem

raSici borovice jsou citlivé na nizké
teploty

pokles teplot pod mrazu ma za nasledek \
poSkozeni pletiv chladem, citlivé jsou
predevSim vrcholy jehlic

symptomy poskozeni jsou podobné na
infekci ¢ervenou sypavkou borovice
Mpycosphaerella pini, resp. M. daernesii.
Na jehlicich se v§ak netvori plodnicky,
ani nejsou patrny Zadné vyrazné
skvrny

na poskozenych jehlicich mohou
sekundarné nastupovat nékteré houby




PosSkozeni jehlic fluorem

zvySené koncentrace fluoru se
symptomaticky projevuje zhnédnutim
konci jehlic, podobné jako v pripadé
infekce Mycosphaerela pini. Na
jehlicich vSak nejsou pritomny plodnice
hub. Sekundarné muze dochazet k
infekci saprofytickymi druhy.




Choroby letorostu borovic

Sphaeropsis sapinea
Sirococcus strobilinus
Ascocalyx abietina

Cenangium ferruginosum




Sphaeropsis sapinea

Fig. 54 Sphaeropsis sapinea. a symptoms on pine, b pycnidia on killed needles from the
shoot tip, ¢ conidia




Sphaeropsis sapinea

c

‘ig. 12 Sphaeropsis sapinea. a pine needle with {ruit bodies, b vertical section through

ruit body, ¢ part of the fruit body wall, d mature conidia; e spore of Strasseria
eniculata




Sphaeropsis sapinea




Sphaeropsis sapinea




Sirococcus strobilinus

a pungens, b portion of shoot with

ores and conidia
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Sirococcus strobilinus




Sirococcus strobilinus

PATHOGEN OVERAWINTERS
I OEAD TISIQE

AND PAOOUCES

PYCMICIA iN

SPRING

PYCNIDIOSPOAES BLOWN INTC
BARERQOT MURSERIES ON

AAIN: CISEASE KILLS CNLY

PAAT OF SHOOT; PYCNIDIOSPORES
PRODUCED QN ISEASED
SEEDLINGS INTENSIFY

THE ISEASE

PAIM-SPLASHED PYCMIDIOSPORES
AESULT IN INFECTION OF
SHOOTS OA CONES

PATHOGEN SPREADS
VIA RAIN O
IRAIAATIOMN WATEA

\_/ ON CONTAINER SEEDLINGS

PATHOGEN KILLS PRIMARY
MEEDLES FROM BASE UPWARDS:
MORATALITY USUALLY RESWLTS
PATHOGEMN SPAEADI ViA MYCELILM,
THAOUGHOUT CONE AND INVADES
SEEDS. PRODUCING SEED-BORMNE
INOCULL/M IN CONTAINER NURSERIES




Ascocalyx abietina

e

Fig. 56 Gremmeniella abietina. a symptoms on Pinus nigra, b longitudinal section

through a bud with early symptoms at the bud base, ¢ killed shoot tip with pycnidia,
d conidia, e ascospores




Ascocalyx abietina




Ascocalyx abietina




Sphaeropsis
sapinea




Sphaeropsis sapinea
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Sphaeropsis sapinea



















Ascocalyx abietina




Ascocalyx abietina




Ascocalyx abietina




Ascocalyx abietina







Sirococcus strobilinus




Cenangium ferruginosum

Fig. 57 Cenangium ferruginosum. a diseased shoot tips on Scots pine, b twig section
with closed (left) and open (right) apothecia, ¢ asci with ascospores and paraphyses

Y




Modrani dreva borovice

Fig. 104 Blue stain in pine stem wood. a sectored staining of the sapwood, b
radial-longitudinal section through blue-stained sapwood with hyphae of blue stain
fungi in the cells of a ray, ¢ perithecium of Ophiostoma piceae with ascospores {(d),
e Graphium state with conidia (f)




Modrani dreva borovice




Modrani dreva borovice




Modrani dreva borovice




Choroby jalovcu, zeravu a cypriskiu




Gymnosporangium sabinae

*Dvoubytna rez

*Stadium uredii na jalovcich,
prdevsim Juniperus sabina

*Stadium aecii na hrusni
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Gymnosporangium sabinae
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Gymnosporangium sabinae




Gymnosporangium sabinae




Gymneosporangium sabinae
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Didymagscella thujina
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Vytranspirovani Biota orientalis po zimé




Vytranspirovani




Choroby jedle




Choroby jedle

Kofenove hniloby
« Armillaria ostoyae, A. gallica, A. borealis
» Heterobasidion annosum
» Phaeolus schweinitzi
« Sparassis nemecii

Hniloby kmene

 Phdlinus hartigii

« Fomitopsis pinicola

« Pholiota adiposa
Rz

« Melamsorella cyryophyllacearum

* Pucciniastrum epilobii
Poloparaztické rostliny

* Viscumalbum



Phellinus hartigii




Phellinus hartigii




Phellinus hartigii




Phellinus hartigii




Phellinus hartigii




Phellinus hartigii




Hericium coralloides




Melampsorella caryophyllacearum
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Fig. 118 Melampsorella caryophyllacearum. a symptoms on the stem of a European
Silver fir (‘Rédertanne’), b Silver fir witch’s-broom; ¢ Moehringia trinervia as a
dikaryotic-phase host




Melampsorella caryophyllacearum




Melampsorella caryophyllacearum

t""-il T T 5
t""-il T T 5

. L]
Eif Ei:'f
i o
i
b A

v Y
gt
e




Melampsorella caryophyllacearum




Melampsorella caryophyllacearum




Melampsorella caryophyllacearum




Melampsorella caryophyllacearum




Choroby jehlic jedle

Pestalotia
Valsa
Cytospora
Rhizosphaera
Pucciniastrum
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Valsa friesii




Valsa friesii




Valsa friesii




Valsa friesii




Valsa friesii
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Pucciniastrum epilobii
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Fig. 28 Pucciniastrum epilobii. a symptoms on Silver fir branch, b infected needles with
mature aecidia, ¢ aecidiospores, d uredosori on the underside of a willow-herb leaf




Viscum album

Fig. 115 Viscum album. a stem disc from a Silver fir with mistletoe sinker roots
penetrating deep into the wood, b diagrammatic longitudinal section through a stem
section from a poplar bearing mistletoe, showing ‘bark roots’ extending horizontally and
‘sinker roots’ extending verticaily
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Dreyfusia nordmanianae




Dreyfusia
nordmanianae




Choroby modtinu




Choroby modtinu

Kofenové hniloby

« Armillaria ostoyae
« Heterobasidion annosum
« Phaeolus schweinitzi

Hniloby kmene
« Phéllinus pini
« Fomitopsis pinicola
» Coniophora
Rakoviny kmene

Choroby jehlic

 Merialaricis




Trichoscyphella
willkommii

SR TSRS

b

Fig. 70 Lachnellula willkommii. a canker formation on a small stem of European larch,

b cross-sections through various stages in the development of larch canker, ¢ fruit bodies
(apothecia) on dead bark, d asci with ascospores and paraphyses




Melamsora salicina, Melampsora larici-populina

decidua

caprea

Fig. 50 Willow leaf rust. The ]-year life cycle of Melampsora salicina on a leaf of Salix
caprea and needles of Larix decidua (from Butin 1960).




Meria laricis

Fig. 14 Meriq laricis. a symptoms on European larch, b conidiophores on the underside
of a needle, ¢ conidiophores with spores (a after Peace 1962, b after Ferdinandsen and
Jargensen 1938/39, ¢ after Hartig 1900)




Chradnuti modrinovych mlazin
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Chradnuti modrinovych mlazin
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Chradnuti modrinovych mlazin
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Chradnuti modrinovych mlazin




Choroby douglasek

« Kofenove hniloby
« Armillaria ostoyae
« Heterobasidion annosum
« Phaeolus schwelnitzi

« Choroby jehlic

* Rhabdocline pseudotsugae




Rhabdocline pseudotsugae

Fig. 17 The 1-year life cycle of Rhabdocline pseudotsugae on needles of Douglas fir. 4
development of flecks, b formation of fruit bodies, ¢ asci and ascospores with paraphyses,
d symptoms after the loss of a whole year’s necedies




Rhabdocline pseudotsugae




Rhabdocline pseudotsugae
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Rhabdocline pseudotsugae




Rhabdocline pseudotsugae




Phaeocryptopus gaumannii
Svycarska sypavka




Phaeocryptopus gaumannii
Svycarska sypavka
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Pineus strobi

. f 'Lr/ :/j;u.- f a.u‘ Ll
N SN N

SN




Pineus strobi
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Carovénik na douglasce




Stitenka na jalovci






