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Z laboratérnych a terénnych pokusov vidief variabilitu v patogenite izolatov ziskanych z
kory nekrotickych rian bukovej kory. AgresivnejSie izolaty sposobovali nekrozy poranene;
kory i na Zivych stromoch i na vyrezoch a obmedzovali rasenie picikov vyrezov v blizkosti
infekcie. Nesposobovali viak nekrézy kory neporanene). Menej agresivne izolaty sposobovali
nekrozy poranenej kéry vyrezov, aviak nesposobovali nekrozy poranenej kéry Zivych stromov
ani neporanenej kéry Zivych stromov a vyrezov, a taktieZ necobmedzovali rasenie pucikov.

V laboratornych podmienkach Ziaden z izolitov neprejavoval makroskopické zmeny
v raste mycélia na Zivnej pdde spolu s antagonistickou hubou Trichoderma harzianum.
V terénnych podmienkach bol pozorovany inhibiény vplyv biopreparatu Polyversum
s ucinnym agens Pythium oligandrum a repelentu Pellacol, s G¢innou latkou thiram 100 g/kg
na tvorbu mikroskopickych plodniéiek na nekrotickych ranach vzniknutych izoliatom &. 26.
Vplyv na rychlost Sirenia sa nekrotickej rany nebol pozorovany pri aplikicii Ziadneho zo
skusanych pripravkov.

Klucove slova: Fagus svivatica L., nekrotické ochorenie kéry buka, biopreparaty,
infekény test

More aggressive fungal isolates brought about necrosis of beech bark if it was infected
through wounds of both short logs under laboratory conditions and living trees under field
conditions. They also limited budding in the vicinity of necrosis. Less aggressive isolates
brought about necrosis of beech bark infected through wounds but only of short logs under
laboratory conditions. None of isolates caused bark necrosis of living beech trees under
field conditions unless it was wounded.

There were no macroscopic symptoms on double cultures between antagonistic fungus
Trichoderma harzianum Rifai agg. and particular isolates. Biopreparation Polyversum (with
Pythium oligandrum Drechsler as an active ingredient) and repellent Pellacol (withn thiram
100 g/kg as an active ingredient) inhibited production of undetermined fungal fruiting
bodies on necrotic lesions. Biopeparation Supresivit (with Trichoderma harzianum as an
active ingredient) and fungicide Dithane M 45 (with 80% mancozeb as an active ingredient)
as well as Polyversum and Pellacal showed no influence upon spreading of necrotic lesions.
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Introduction

Importance of beech bark disease has
been growing in Carpathian Mountains
within last few years (CHIrA, CHIRA 1997,
1999; Zusrik et al. 1998; Kunca et al.
1998; 2000). Nectria sp. 1s considered
as an mitiator of the disease and beech
scale insect (Cryprococcus fagi Baer.)
as a predisposing factor (Houston et al.
1979).

Beech bark is protected against fun-
gal infection by hard dead felem cells that
are impregnated by suberin substance
(Pozsar et al. 1997). Lenticels and bark
wounds may be a significant entrance for
fungal pathogens that cause necrotic le-
sions (KupeLa 1989).

The aim of the work was to evaluate
resistance of beech bark against fungal
infection. In addition some biological
preparations (JanCarik 1996), fungicide
and repellent were tested in order to li-
mit fungal growth and spreading bark
necrotic lesions.

Material and methods

Infectious test under laboratory con-
ditions

There were 1solated 15 fungal strains out of
necrotic lesions without their determination. They
were cultivated on 2% malt agar at 24°C.

15 logs 30 cm long and 5 cm in diameter were
transported from the forest to laboratory in Febru-
ary 1999. There was made a 0.8 cm’ circle wound
by a sharp knife on each log so that a bark was
removed up to a cambium. Then such wound was
infected by a fungal inoculum from nutrient sub-
stratum.

Wounds were bounded with a non sticking
tape. One end of the log was covered with a can-
dle wax, second end was sunk into water. All such
treated logs were placed in a shade of the labora-

tory at 20°C. The experiment was repeated two ti-
mes.

Infectious test under field conditions

The field experiment was established in the
2™ apge class of beech trees with 100% canopy
closure, stockings 1, north exposure, 257 slope
of West Carpathian Mountains, Stiavnické vrchy
hills,

Bark of 16 beech trees was infected by 11 fun-
gal isolates on 24. 4. 1999 in two modifications:
(1) 1 em? of inoculum was transferred upon the
non wounded bark surface (i1) | cm® of inoculum
was transferred into 0.8 cm? circle wound which
was made by a sharp knife so that the bark up to
cambium was removed from the wound. Each of
16 trees also had one wound without inoculum as
a control.

Response of beech bark was checked on 28. 5.
1999 (35 days after infection), 19. 7. 1999 (87 days
after infection), 4. 8. 1999 (103 days after infec-
tion) and 19. 8. 1999 (118 days after infection).

Influence of Trichoderma harzianum Rifai agg,
CCM 8148 pure culture upon particular isolates
under laboratory conditions

The influence of Trichoderma harzianum Ri-
fai agg. CCM 8148 upon particular isolates was
tested on doubled cultures on 2% malt agar at 24°C.

Influence of biopreparations and fungicide
against spreading of necrotic lesions under field
conditions

Necrotic lesions brought about i1solates No
24 and 26 were coated for the first time 87 days
after inoculation (19. 7. 1999) and the second
time 16 days after the first treatment (4. 8.
1999) by 0.5% Supresivit solution (Trichoder-
ma harzianum Rifai agg. as an active ingre-
dient), 0.5% Polyversum solution (Pyvthium oli-
gandrum Drechsler as an active ingredient), 3%
Dithane M 45 solution (containing 80% of
mancozeb as an active mngredient) and Pella-
col (thiram 100 g/kg as an active ingredient)
repellent solution. Each treatment was repea-
ted 3 times and there were 4 controls (untrea-
ted lesions). Spreading of treated necrotic le-
sions was controlled 15 days (19. 8. 1999) after
the second treatment.
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1. Reaction of infected wounds of beech bark under laboratory and field conditions — Reakcia
infikovanych rian bukovej kiry v laboratérnych a terénnych podmienkach

Niiibisraf . Laboratory cnnditicfns” _ Field conditions®
olatel Necrotic Callused Neither necrotic nor MNecrotic Callused
bark” wound® callused wound” bark* wound?”
| I 16
2 5 16
3 2
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6 16
15 2
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17 2
18 2 16
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20 | |
21 2
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I 23 | 1
24 2 16
25 2
26 | ] 16
27 16
28 16 |
29 16
30 16
Total ! 12 4 3 2 9
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5 y 2
lani kalusovand

s x # il v . 7 w i -
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Measured data were evaluated by analysis of

variance and Duncan test at the 1% and 5% signi-
ficance level.

Results

Infectious test under laboratory
conditions

Infected wounds were callused witho-
ut any necrotic symptoms in 7 cases, ne-
ither callused nor necrotic in 3 cases and
necrotic in 20 cases out of 30 cases 46
days after inoculation (Tab. 1).

Colour of necrotic bark was the most
visible symptom of the disease. It chan-
ged from healthy brown—green to dark—
purple—black colour, well delimited and
in many cases also slightly immersed in
tangent direction.

The callus growth process was accom-
plishing by different speed from edges to
the centres of wounds.

Wounds that were neither callused nor
necrotic, had their xylem dry and colour
of the bark in the vicinity was unchanged.



1. Spreading necrotic lesion from the wound infec-
ted by the strain No. 26 118 days after mnoculation
- Sirenie sa nekrozy kory od rany infikovanej
kmefiom €. 26 118 dni po inokuldcii

2. Callused wound infected by the strain No. 29
118 days after inoculation - Zakalusovana rana
infikovana kmenom ¢. 29 118 dni po inokulaci
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3. Spreading of bark necrosis caused by isolate No. 24 31 days afier the first treatment

Rozsirenie sa

nekrozy kory buka sposobenej 1zolatom €. 24 31 dni po prvom odetreni
"Sirenie nekrozy, Yizoldat ¢. 24, 'neosetrend kontrola, Ypripraviy

There was no immersed bark or callused
tissue on the edge of wounds.

There was found out that buds which
were close to the wounds infected by i1so-
lates No. 24 and 26, did not burst in lea-
ves at all and remaining buds of those logs
budded slower than other logs.

Infectious test under field conditions
If inoculum was put in the wound,
only isolates No. 24 and 26 (out of 11

tested 1solates) were able to start a bark
necrosis developing on all of 16 infec-
ted trees (Tab. 1, Fig. 1). The rest 9 1so-
lates were callused from the edge of the
wound (Fig. 2). If the inoculum was put
on the surface of unwounded bark, no
bark necrosis developed on that spot at
all (Tab. 1).

The sunk bark 1n longitudinal direc-
tion as well as change of colour was ob-
served 1n connection with necrotic le-
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Isolate 26
F(4,11)=0,49; p>0,05
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4. Spreading of bark necrosis caused by isolate No. 26 31 days after the first treatment — RozSirenie sa
nekrozy kory buka sposobenej izolatom ¢&. 26 31 dni po prvom oSetreni
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5. Presence of fungal fruiting bodies on necrotic lesions caused by isolate No 26 31 days after the first
treatment by particular formulations — Pritomnost na nekrozach spisobenych izolatom €. 26 31 dni po

prvom oSetreni jednotlivymi pripravkami

"Pritomnost plodnic, Yvplyv ofetrenia na vyvoj plodnic, Yneofetrend kontrola, *pripravky

sions. It was impossible to measure them
due to no sharp edges.
Influence of Trichoderma harzianum Ri-
fai agg. CCM 8148 pure culture upon par-
ticular 1solates under laboratory conditions
There was observed no reaction zo-
nes on doubled cultures between 7. har-
zianum and particular 1solates. Mycelia
grew through each other without any

macroscopic symptoms that could indi-
cate any inhibition.

Influence of biopreparations and fun-
gicide against spreading of necrotic le-
sions under field conditions

None of the tested formulations had
significant influence upon decrease of
bark necrosis spreading caused by isola-
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2. Significant differences between affect of particular formulations upon fruiting bodies
development caused by isolate No. 26 31 days after the first treatment. (ANOVA; p<0.01;
Duncan test) — Vvznamné rozdiely medzi vplyvom jednotlivich pripravkov na vyvoj plodnic na
nekrézach sposobenych izolitom €. 26 31 dni po prvom ofetreni (ANOVA; p<0.01; Duncanov

test)

Polyversum Supresivit Dithane Pellacol
Supresivit
Dithane - ik
Pellacol s
Control i L i

tes No. 24 and 26. However, Dithane M
45, although not significantly, limited
bark necrosis spreading caused by 1sola-
te No. 24 (Fig. 3) and Polyversum alike
limited bark necrosis caused by isolate
No. 26 (Fig. 4).

All controlled necrotic wounds which
were infected by isolate No. 26 (4), all
necrotic wounds which were infected by
1solate No. 26 and treated by Dithane M
45 (3) and one wound which was infec-
ted by isolate No. 26 and treated by Sup-
resivit were covered by several small fun-
gal fruiting bodies. They were orange, 0.1
% (0.1 cm big and they burst out through
the felem cracks but nobody determined
them.

No fruiting body was observed on the
necrotic wounds which were infected by
isolate No. 24 or by 1solate No. 26 and
trecated by Polyversum and Pellacol (Fig.
3, Tab. 2).

Discussion

Living trees are less susceptible to
fungal infection than tree logs because
wounds on the living trees were callused
even if they were infected by the same
1solate which caused developing of ne-

crotic lesions on the logs. It 1s obvious
that those logs were under greater stress.
I suppose that alike stress caused by dro-
ught or leaf—cating insect may increase
susceptibility to less aggressive fungal
species as initiators of bark necrosis.
CHIRA and CHIRA (1997, 1999) describe
bark necrosis mainly on the stands which
are stressed by summer drought and late
spring frost.

It is interesting that it was impossible
to initiate bark necrosis by the pathogenic
fungi if intact bark was inoculated under
both laboratory and field conditions.

One of the most frequent species oc-
curring on logs belong to genus Tricho-
derma (VESELY 1996, JANCARIK 1996).
They are in antagonistic relationship to
more than 30 fungal species (OsHiMA
1966). However, these experiments did
not prove any effect of 7 harzianum upon
15 isolates under laboratory conditions
and 11 isolates under field conditions.
This result may be due to used evalua-
ting method as we considered only mac-
roscopic inhibition symptoms (SVECOVA
et al. 1998). There are also microscopic
symptoms, which were not considered 1n
the experiment, pointing out the antago-
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nistic relationship such as swelling of
hyphae, production of resting spores
(chlamydospores or sclerotia), extrusion
of cytoplasm from hyphal tips and bur-
sting and destruction of mycelium (Y ANG
et al. 1993).

Pythium oligandrum Drechsler para-
sites on more than 30 fungal species and
up to 19 of them belong to the genus Pyt-
hium (SVECOVA et al. 1998, JANCARIK
1996). This mycoparasite inhibited pro-
duction of fruiting bodies on the necrotic
lesions caused by one of the tested isola-
te but this affect was not investigated un-
der laboratory conditions.

Pellacol 1s a brown viscous liquid, re-
pellent formulation which is applied upon
wounds by coating. Because applied spot
1s coloured for a long time it 1s not po-
ssible to recognise the bark necrosis un-
der the coat. Therefore 1t 1s not exactly
known if this formulation had an effect
upon bark nccrosis. However, fruiting
bodies production can be seen quite good
and in my cases it limited production of
fruiting bodies.

Dithane M 45 is a contact fungicide
with mancozeb as an active ingredient. It
is known that contact fungicides act only
on the applied surface and they hardly
penetrate into inner tissues. So they are
not generally recommended for curing or
preventing inner tissues from infection.
On the other hand effectiveness of bio-
preparations still need more experiments.

Summary

Laboratory and field experiments show diffe-
rent pathogenicity of tested 1solates. More aggres-
sive isolates brought about necrosis through wo-
unded bark on both logs and living trees and some
of them limited budding of logs. Less aggressive

isolates caused bark necrosis through wounds only
on logs and budding of logs was not limited. None
of the isolates initiated bark necrosis unless it was
imoculated through wounded bark.

Trichoderma harzianum Rifai. exhibited no
effect upon tested isolates either laboratory con-
ditions or field conditions. Polyversum and Pella-
col limited production of fruiting bodies on ne-
crotic lesions caused by one of the isolate. None
of tested formulations had a significant effect upon
spreading of necrotic lesions.
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