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Relationship of necrotic disease of beech trunks to the sociological
position of trees in the stand

A. CICAK, I. MIHAL
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ABSTRACT: The authors analyse the results of investigations into the degree of necrotic damage of beech bark carried out in the
whole territory of the Slovak Republic. The aim of these analyses is to answer a question about the relationship between the degree
of necrotic damage of beech trunks and sociological position of trees in the stands studied. In the years 1995-2001, the degree of
necrotic damage by tracheomycotic type to 6,579 beech trunks was evaluated in 54 selected localities in 33 orographic units. The
lowest frequency (4.3%) of trees showing the 3™ and 4™ degree of necrotic damage was found in the 1* tree age class. The frequen-
cy of damaged trees increased proportionally with the worsening sociological position of trees. The values of the index of trunk
necrotisation (/,, ) increased from 0.71 in the 1* tree age class to 2.14 in the 5™ tree age class. It also corresponded with dynamics
of disease frequency in the tree age classes. The authors found that the extent of necrotic disease of beech trunks expressed by 7,
was significantly influenced by the sociological position of individual trees in the stand. They conclude that strongly infected trees
of the 4" and 5" tree age class left in the stands is problematic from the phytopathological point of view. Such trees left in the stands

may cause a serious epiphytotic because these trees are one of the infection sources ot the necrotic disease.
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The tracheomycotic type of necrotic disease of beeches
has occurred in the Slovak Republic as well as in other
European countries in recent years (CHIRA, CHIRA 1997,
JANCARIK 1992; KLEIN 1997; GAJEVAIJA et al. 1995). In
Slovakia, this disease locally has the character of epiphy-
totic (SUROVEC 1992; MIHAL et al. 1998). This disease
spreads in beech stands not only spatially (i.e. dispersion
within the distribution area of beech, e.g. HOUSTON 1994)
but also within the vertical structure of stands that is char-
acterised by the sociological position of trees.

The relationships between the necrotic disease of beech-
es and sociological position of trees in forest stands were
studied for example by TWERY and PATTERSON (1983)
in the USA, CHIRA and CHIRA (1997) in Romania, LUN-
DERSTADT (1992) and WUJCIAK (1976) in Germany. In
Slovakia this problem was studied by STEFANCIK (1974),
STEFANCIK and LEONTOVYC (1966). Some authors
evaluated the necrotic disease in relation to the tree age
(LUNDERSTADT 1990; GRAGGEN, SCHWEINGRUBER
1986). The aim of this contribution is a detailed analysis
of the degree of necrotic damage of beech bark in the
whole territory of Slovakia and an answer to the question
whether the necrotic disease depends on the sociological
position of trees in the stand.

MATERIAL AND METHODS

In 1995-2001 the degree of necrotic damage of beech
trunk bark by tracheomycotic type of the disease was
evaluated in 54 selected localities in 33 orographic units
of Slovakia (Fig. 1). Our own 5-degree classification scale
was used for the evaluation (CICAK, MIHAL 1997). We
evaluated trees of the 15" age class (according to Kraft)
in order to characterise the whole vertical profile of stands.
In each stand 100 trees were evaluated, except the stands
on permanent study plots (in 5 localities). In these stands,
the number of evaluated trees was equal to the number of
trees marked on the individual study plot. We evaluated
stands situated at altitudes from 300 to 1,250 m and show-
ing different quantitative representation of beeches. The
stands in the selected localities belonged to the category of
commercial stands, special- purpose and protective stands,
and they involved all growth stages from pole stands to
mature stands. A detailed description of the localities is
given by CICAK and MIHAL (2002).

We evaluated 6,579 trees from whole Slovakia. The
number of trees evaluated in the particular tree age class-
es was as follows: 1% class 1,451 trees, 2™ class 3,483,
31 class 804, 4™ class 452 and 5™ class 389 trees. Data
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Fig. 1. Position of studied beech stands in a mapping grid of the Database of Fauna of Slovakia

on the degree of necrotic damage of beech trunks in each

tree age class and in each stand were evaluated by means

of the index of trunk necrotisation (/,,) that makes the
interpretation of results easier (CICAK, MIHAL 1998). In
addition, /,, data on the frequency of trees in particular
degrees of necrotisation are also provided.
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RESULTS AND DISCUSSION

The frequency of trees showing particular degrees of
trunk necrotisation within the tree age classes was calcu-
lated from the data acquired in 54 localities in Slovakia
(Fig. 2). It follows from this figure that the lowest val-
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Fig. 2. Frequency of trees showing different degrees of trunk necrotisation in the tree age classes (DTN — degree of trunk necroti-
sation)
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Fig. 3. Average index of trunk necrotisation (/,, ) of beech in the tree age classes calculated from /,, found in 54 localities in Slovakia.
Indices (a, b, c, d, e) specify the homogeneity of averages tested by Duncan’s test (P < 0.05)

ues of frequency (4.3%) of trees showing the 3™ and/or
4™ degree of necrotic damage were in the 1 age class.
The frequency of trees damaged to such degrees increased
with the worsening sociological position of trees. In the
21 age class, the frequency of such trees was approxi-
mately twice higher (7.5%) than in the 1% age class, in the
3" class it was 3 times higher (14.8%), in the 4" class al-
most 5 times (20.0%) and in the 5% class their frequency
was more that 10 times higher (44.9%). The increase in the
number of trees showing the 3™ and 4" degree of necrotisa-
tion in the particular trees classes was accompanied by a flu-
ent decrease in the proportion of trees showing necrotisation
degree 0 (healthy trees, without necrotised trunk bark) or
degree 1 (trees showing small necrotic wounds). The high-
est frequency in all age classes was observed in the trees
showing the 1* degree of necrotisation. Their frequency
decreased from 57.5% in the 1% age class to 28.4% in the
Stage class. An inverse tendency (increase in the frequency
of necrotisation) was recorded in the trees showing the
21 degree of necrotisation. This tendency continued in the
trees exhibiting the 3™ and 4" degree of necrotisation.
Dynamics of the frequency of necrotised trees in the
particular age classes also corresponds to dynamics of /7, ,,
which increased from 0.71 in the 1* age class to 2.14 in
the 5" age class (Fig. 3). This fact shows that the extent of
necrotisation of beech trunks expressed by means of 7,
was significantly influenced by the sociological position
of the tree in the stand. Duncan’s test of homogeneity of
I values (P < 0.05) has unambiguously confirmed that
each tree age class represents a separate homogeneous

group (Fig. 3).
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The problem of relationships between the necrotic dis-
case of beech and sociological position of trees in stands
is rarely dealt with in the literature, but the results are
often contradictory.

For example, in contrast to our results, TWERY and
PATTERSON (1983) found that the most necrotised trees
were dominant (6.75%), codominant (3.46%) whereas
suppressed trees were less damaged (2.24%). On the
contrary, CHIRA and CHIRA (1997) found that in the even-
aged trees the highest frequency of necrotisation was in
suppressed trees. The intensity of disease decreased from
intermediate trees to codominant trees. At the same time,
these authors report that the lower layer with young trees
in the storeyed stand was the most damaged. Similar re-
sults were obtained by WUJCIAK (1976), who found that
the supreme and dominant trees were more infected by
the necrotic disease than the trees of other classes. LUN-
DERSTADT (1992) studied relationships between the oc-
currence of the bark louse (Cryptococcus fagisuga Lind.)
and necrotic disease of beeches. He found that C. fagisuga
infested mostly the suppressed trees. The abundance of C.
fagisuga increased from suppressed to codominant trees.

In Slovakia, this problem was solved by STEFANCIK
and LEONTOVYC (1966), who stated that the trees most
damaged by necroses belonged to the 1% and 2™ tree age
class. A similar result was given by STEFANCIK (1974),
who found that in a beech stand at the age of thinning the
subdominant trees were less infested that the dominant
trees. A generally higher frequency of necrotisation in the
trees of the 4™ and 5" age classes was observed by CICAK
et al. (1998), CICAK and MIHAL (1999) and MIHAL and
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CICAK (2000) in commercial stands as well as in virgin
forests. They stated that the strongly infected trees of the
4" and 5™ age class left in the stand were problematic from
the phytopathological point of view. Such trees left in the
stands can often cause a serious epifytotic because these
trees are one of the infection sources (MIHAL et al. 1998).
In contrast, the trees of the 4™ and 5™ age class showing
necrotic disease left in the stand are acceptable from the
silvicultural point of view. Another situation is in virgin
stands where no silvicultural interventions are applied and
where the necrotic disease represents an integral factor of
natural succession. KORPEL and SANIGA (1995) mention
a decrease in the proportion of trees of 4" and 5" age
classes in virgin forests, mainly in the fir-beech or spruce
vegetation zone. According to our data, this process is
caused by the tracheomycotic type of necrotic disease of
beech to a large extent.

References

CICAK A., MIHAL L., 1997. Metodika hodnotenia nekrotizécie
kory kmenov buka. Lesnictvi-Forestry, 43: 104—109.

CICAK A., MIHAL I., 1998. Index nekrotizacie kory kmefiov
buka. Lesnictvi-Forestry, 44: 474-477.

CICAK A., MIHALT1., 1999. Aktualny zdravotny stav buka (Fa-
gus sylvatica L.) anekrotické ochorenie kory tracheomyko6zne-
ho typu na vybranych lokalitach v okoli Muranskej planiny.
In: UHRIN M. (ed.), Vyskum a ochrana prirody Muranskej
planiny 2, Revuca: 79-82.

CICAK A., MIHAL L., STEFANCIK 1., 1998. Health condition,
bark necrosis and mycoflora in a pure beech pole-stage stand.
Lesnictvi-Forestry, 44: 49—58.

CICAK A., MIHAL L, 2002. State of necrotic disease of beech
stands in Slovakia. Ekologia (Bratislava), 27 (in print).

GAJEVAJA V.P., ISIKOV V.P., MEREZKO T.A., DUDKA
I.A., 1995. Ksilotrofnaja mikobiota buka na Ukrajine. Mikol.
i Fitopat., 29: 6-11.

GRAGGEN S., SCHWEINGRUBER F.H., 1986. Dic Bu-
chen-Rindennekrose in Basel und Umgebung. Schweiz. Z.
Forstwes., 137: 761-776.

HOUSTON D.R., 1994. Temporal and spatial shift within the
Nectria pathogen complex associated with beech bark disease
of Fagus grandifolia. Can. J. For. Res., 24: 960-968.

CHIRAD., CHIRAF., 1997. Beech cancer spreading in Romania.
In: KNiZEK M., ZAHRADNIK P., DIVIS K. (eds.), Workshop
on Forest Insect and Disease Survey. Proc., Pisek: 46-53.

JANCARIK V., 1992. Chtadnuti buku. Lesn. Prace, 7/: 161.

KLEIN E., 1997. Buchenkrebse in Jungwiichsen und Buchen
—,, T-Krebse®. Forst u. Holz, 52: 58-61.

KORPEL S., SANIGA M., 1995. Prirode blizke pestovanie lesa.
Zvolen, UVVP LVH SR: 158.

LUNDERSTADT J., 1990. Untersuchungen zur Abhangigkeit
der Buchen-Rindennekrose von der Starke des Beffals
durch Cryptococcus fagisuga in Buchen (Fagus sylvatica)
Wirtschaftwaldern. Eur. J. For. Path., 20: 65-76.

LUNDERSTADT J., 1992. Stand der Ursachenforschung zum
Buchensterben. Forstarchiv, 63: 21-24.

MIHAL I, CICAK A., STEFANCIK I., 1998. Health condition
and bark necrotic disease of trees of selective quality in a sys-
tematically tended beech pole-stage stand. Lesnictvi-Forestry,
44:97-102.

MIHAL 1., CICAK A., 2000. Nekrotické ochorenie buka tra-
cheomykodzneho typu v pralesoch na Slovensku. Ochr. Prir.,
Banska Bystrica, /8: 85-90.

SUROVEC D., 1992. Tracheomycoses of young beech
stands from natural regeneration. Acta Inst. For. Zvolen., §8:
97-105.

STEFANCIK L., 1974. Prebierky bukovych Zrd'ovin. Lesn.
Stad., 18: 141.

STEFANCIK L., LEONTOVYC R., 1966. O nekroze kory
— miazgotoku — buka na vychodnom Slovensku. Lesn. Cas.,
39:521-532.

TWERY M.J., PATTERSON W.A., 1983. Effects of species
composition and site factors on the severity of beech bark
disease in western Massachusetts and the White Mountains
of New Hampshire: a preliminary report. In: Proc. [IUFRO
Beech Bark Disecase Working Party Conference, Hamden,
Connecticut, Sept. 26 — Okt. 8, 1982: 127-133.

WUIJCIAK R., 1976. Buchenschleimfluss und Holzqualitét.
Forstarchiv, 47: 71-78.

Received 31 January 2002

Nekrotické ochorenie kmenov buka vo vzt’ahu k sociologickému postaveniu stromov

Vv poraste

A. CICAK, I. MIHAL

Ustav ekoldgie lesa SAV, Zvolen, Slovenskd republika

ABSTRAKT: Autori v prispevku analyzuju vysledky vyskumu stupnia nekrotického ochorenia kory buka z celého tizemia
Slovenska s cielom ziskat’ odpoved’ na otazku, do akej miery je stupen nekrotického ochorenia kmenov buka vo vztahu
s jeho sociologickym postavenim v poraste. Pocas rokov 1995-2001 v bukovych porastoch na 54 vybranych lokalitach v rdmci
33 orografickych celkov Slovenska vyhodnotili stupen nekrotického ochorenia kory kmenov buka tracheomykédzneho typu.
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poskodenia autori zistili v 1. stromovej triede. So zhorsujicim sa sociologickym postavenim stromov v poraste sa hodnoty frek-
vencie zvySovali. Zistené hodnoty indexu nekrotizacie kmefiov (/,,) stipali 0od 0,71 v 1. stromovej triede do 2,14 v 5. stromove;j
triede, Comu odpoveda aj dynamika hodnot frekvencie ochorenia stromov v jednotlivych stromovych triedach. Autori zistili, ze
miera nekrotického ochorenia kmenov buka, ktord je reprezentovand vypocitanou hodnotou 7, ,, je signifikantne ovplyviiovana
sociologickym postavenim stromov v poraste. Na zaver konstatuju, ze ponechanie silno napadnutych stromov 4. a 5. stromovej
triedy v poraste je z fytopatologického hladiska otdzne. Ponechanie takychto stromov v poraste mdze Casto viest k vaznej
epifytocii, nakol’ko tieto stromy su jednym z infekénych zdrojov ochorenia.

KPucové slova: Fagus sylvatica L.; nekrotické ochorenie; sociologické postavenie stromov

Nekrotické ochorenie buka tracheomykézneho typu
sa v porastoch rozsiruje nielen do priestoru, t.j. disperzia
ochorenia v ramci aredlu jeho vyskytu, ale aj v ramci ver-
tikalnej Struktary porastu, ktora je charakterizovana socio-
logickym postavenim stromov. V prispevku analyzujeme
vysledky vyskumu stupiia nekrotického ochorenia kory
kmenov buka z celého izemia Slovenska s cielom ziskat’
odpoved’ na otazku, do akej miery je stupen nekrotického
ochorenia vo vzt'ahu so sociologickym postavenim stro-
mov v poraste.

Pocas rokov 1995-2001 sme v bukovych porastoch
na 54 vybranych lokalitach v rdmci 33 orografickych
celkov Slovenska (obr. 1) hodnotili stupen nekrotického
ochorenia kory kmenov buka. Pri hodnoteni sme pouzili
vlastnli 5-bodov klasifika¢nu stupnicu. Hodnotili sme
stromy 1. az 5. stromovej triedy (podl'a Krafta). Na celom
uzemi Slovenska sme vyhodnotili 6 579 stromov. Rozsah
suborov stromov hodnotenych v jednotlivych stromovych
triedach bol nasledovny: v 1. stromovej triede 1 451 stro-
mov, v 2. triede 3 483, v 3. triede 804, vo 4. triede 452
a v 5. stromovej triede 389 stromov.

Udaje o stupni nekrotizacie kmefiov buka za kazdi stro-
movu triedu a za kazdy porast sme vyhodnotili pomocou
indexu nekrotizacie kmetiov (/,, ). Hodnoty /,, sme dopl-
niliajtidajmio frekvencii stromov v jednotlivych stupiioch
nekrotizacie. Vysledky frekvencie stromov v jednotlivych
stupiioch nekrotizacie kmenov podla stromovych tried
uvadzame v obr. 2. Najnizsie hodnoty frekvencie stro-
mov (4,3 %) v 3. a 4. stupni nekrotického poskodenia su
v 1. stromovej triede. So zhorSujicim sa sociologickym
postavenim stromov v poraste sa hodnoty frekvencie
zvySuju. V 2. stromovej triede je frekvencia v porovnani
s 1. stromovou triedou pribliZzne 2-ndsobne vyssia

(7,5 %), v 3. triede viac ako 3-nasobne (14,8 %), vo
4. triede priblizne 5-nasobne (20,0 %) a v 5. stromove;j
triede je frekvencia stromov v 3. a 4. stupni nekrotizacie
viac ako 10-nasobne vyssia (44,9 %). Narast frekvencie
stromov v 3. a 4. stupni nekrotizacie v jednotlivych
stromovych triedach je sprevadzany plynulym poklesom
podielu stromov zaradenych do stupiia 0 (stromy bez
nekrotického poskodenia kmena) a 1. stupna (kmene
s malymi nekrotickymi ranami). Najvyssie hodnoty frek-
vencie vo vSetkych stromovych triedach maja stromy za-
radené do 1. stupna nekrotizacie, ktoré postupne klesaju
(0d 57,5 % v 1. stromovej triede po 28,4 % v 5. stromove;j
triede). K opa¢nému trendu — stupaniu hodnét frekvencie
— dochadza az pri stromoch zaradenych do 2. stupia
a pokracuje v 3. aj 4. stupni nekrotizacie. Dynamike
hodnét frekvencie poskodenia stromov v jednotlivych
stromovych triedach odpoveda aj dynamika hodnét 7,
(obr. 3). Tento fakt poukazuje na to, Ze miera nekrotic-
kého poskodenia kmenov buka, ktora je reprezentovana
vypocitanou hodnotou /, ., je signifikantne ovplyviiovana
sociologickym postavenim stromov v poraste. Vysledky
testu homogenity hodnét /,, podl'a Duncana (P < 0,05)
jednoznacne potvrdili, ze kazda stromova trieda je sa-
mostatnou homogénnou skupinou (obr. 3).

Ponechanie silno napadnutych stromov 4. a 5. stromovej
triedy v poraste povazujeme z fytopatologického hl'adiska
za otazne. Ponechanie takychto stromov v poraste moze
casto viest’ k vaznej epifytocii, nakolko tieto stromy st
jednym z infekénych zdrojov ochorenia. Naproti tomu
z pestovatel'ského hl'adiska sa povazuje ponechanie stro-
mov 4. a 5. stromovej triedy s nekrotickym ochorenim
v poraste za prijatel'né.
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