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Necrotic disease of beech in individual growth stages

I. MIHAL, A. CICAK

Institute of Forest Ecology of the Slovak Academy of Sciences, Zvolen, Slovak Republic

ABSTRACT: The paper deals with the present state of necrotic disease of beech in the growth stages of self-seeding, advance
growth, thicket, small pole stage, pole stage and maturing stand from four localities of Central and Eastern Slovakia. We found out
that the self-seeding was affected by the necrotic disease to the least extent. The strongest negative changes in the necrotic disease
measured in terms of its frequency were recorded in the stage of advance growth. In later stages the trend of negative changes in
necrotic disease became more moderate and was accompanied by small fluctuations. The lowest degree of necrotic disease expressed
by means of stem necrotisation index (/,,) was in the small pole stage, it moderately increased in the pole stage and in maturing
stands. The frequency of stem necrotisation in maturing stands ranged from 89% to 96%. The results confirm the fact that the necrotic

disease belongs to significant phytopathological problems influencing development of beech stands.
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In the last decades the bark necrotic disease of beeches
has spread in Slovakia and in other parts of Europe. This
phytopathological phenomenon is an object of increased
attention of researchers. In Slovakia this problem was dealt
with by many authors, e.g. St efanéik and Leontovy¢
(1966), Sur ovec (1990, 1992), Leont ovy¢ and Ga per
(1997), Kunca et al. (2000). These authors studied the
problem of necrotic disease of beech partially and very
specifically. There are only few papers studying this
problem from a wider aspect (Cicak, Mihal 1997,
2002; Kunca, Leontovyc¢ 1999; Mihal, Cicak 2003;
Mihal etal. 1997, 1998).

This problem was also studied abroad — in the Czech
Republic by Jancaft ik (1992, 2000), in Germany by
Met zler and Erffa (2000), Met zl er et al. (2002),
in France by Perrin (1981), in Romania by Chir a and
Chir a (1998), in Ukraine by Gajevaja et al. (1995) and
in the USA by Houston (1997).

The aim of this paper is to quantify the present state
of the beech bark necrotic disease in individual growth
stages, from self-seeding to maturing stand. The results
should answer the question how the necrotic disease
changes in relation to the beech ontogenesis? It is to be
noted that we do not know any published works study-
ing the dynamics of necrotic disease from this aspect.
Most papers studied the necrotic disease only within
one growth stage (Kunca et al. 2000; Surovec 1990,
1992; Met zl er etal.2002; Houst on 1975), few papers
(Jancatik 2000; Schiitt, Summerer 1983; Mihal,
Cicak 2003) evaluated it during two or three growth
stages. In the literature, most attention was paid to the

small pole stage, pole stage and mature stands (Kunca et
al. 2000; Stefanc¢ik, Leont ovy¢ 1966; Leontovyc,
Gaper 1997, Stefanéik, Stefandik 1999: Houst on
1997; Met zl er , Er ffa 2000; Mihal etal. 1998; Cicak,
Mihal 2002; Cicak etal. 2003). In addition, these papers
differed from each other by evaluation methods, which
makes the comparison of results difficult.

MATERIAL AND METHODS

The evaluation is based on description and classifica-
tion of growth stages presented by Gregu$ (1968) and
Korpel (1991). Description and definition of growth
stages of woody plants that represent differently long
parts of their lives are given in Table 1.

Evaluation of beech necrotic disease was carried out
in spring and autumn 2002 and 2003 in four selected lo-
calities of Eastern and Central Slovakia (Table 2). In each
locality, we evaluated 100 individuals in all stages, from
self-seeding to maturing stand. The quantitative markers
characterising individual stages were obtained by measur-
ing the height of advance growth and stem diameter d, ,in
thicket, small pole stage, pole stage and maturing stands.
Up to 50 cm, the average height in the stage of self-seeding
was estimated visually.

Evaluation of self-seeding and advance growth was car-
ried out according to the method of Mihal et al. (1997).
In this method, the presence of necroses on stems and
branches is evaluated. Because of limited accessibility of
tree crowns in the growth stage of thicket, we evaluated
the frequency of necrosis occurrence only on the stems.
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Table 1. Quantitative and qualitative characters of growth stages of woody plants according to GREGUS (1968) and KORPEL (1991)

Growth stage

External quantitative characters

Qualitative characters

Self-seeding (plantation)

Advance growth

(secured canopy) 50 and 150 cm

Thicket

Small pole stage

Pole stage

Maturing (thinner) stand of 20 cm

— up to reaching the average height of 50 cm

— growth stage defined by a height between

— growth stage defined by a height exceeding
150 cm and average diameter up to 5 cm

— average diameter of 6—-12 cm

— average diameter of 13—19 cm

— up to reaching the average diameter

— survival

— adaptation

— forming of perfect or even excessive
canopy closure

— height increment culminates,
— culmination of diameter increment

— intensive diameter increment continues and
volume increment culminates

— systematic fructification,
— form differentiation strongly slows down

When evaluating necrotic disease in small pole stage, pole
stage and maturing stand we used the method proposed by
Cicdk and Mihal (1997). In this method, a 5-degree semi-
quantitative scale of necrotic damage of stems is used. Re-
sults obtained by this method can be interpreted by means of
the necrotisation index (/,, ) or, in a simplified way, only as

the frequency of stem necrotisation (Cica k, Mihal 1998).
The use of two different methods of evaluation is given
by a large difference in external quantitative characters of
beeches in individual growth stages (Table 1).

In consequence of using two evaluation methods, only
between-the-locality comparisons are possible. However,

Table 2. Basic characteristics of localities and parameters of external quantitative characters (mean + standard error of average

height and average diameter) of beech growth stages

Orographic Altitude

External quantitative characters

Geological

complex Locality  Growth stage (mas)) DXposition "o rate  averageheight/ average diameter
(cm) d,;(cm)
self-seeding 520 SE flysch - -
advance growth 520 W flysch 117.69 £ 2.40 -
thicket 520 E flysch - 2.46 £0.08
Bukovské vrichy ~ Havesova
small pole stage 520 E flysch - 8.90+0.26
pole stage 520 w flysch - 16.77+0.43
maturing stand 520 w flysch - 23.35+0.45
self-seeding 500 SE andesite - -
advance growth 500 SE andesite 107.62 £ 5.23 -
thicket 500 SE andesite - 4.19+0.17
Slanske vrchy Dargov .
small pole stage 500 SE andesite - 8.89+£0.27
pole stage 500 SE andesite — 15.13+0.49
maturing stand 500 E andesite - 21.80+0.56
self-seeding 950 SE limestone - -
o . advance growth 950 SE limestone 105.84 +3.23 -
Spissko-gemersky
kras Nemecké thicket 950 NwW limestone - 3.66+0.16
(Muranska lacky small pole stage 950 NW limestone - 8.05+0.16
planina) pole stage 950 NW limestone - 13.75+0.46
maturing stand 950 NW limestone - 21.99+0.47
self-seeding 675 w andesite - -
advance growth 650 w andesite 126.58 +4.00 -
Kremnické . thicket 680 E andesite - 3.67+0.11
Stagiar .
vrchy small pole stage 680 E andesite - 12.49 £ 1.40
pole stage 675 W andesite - 14.46 £0.56
maturing stand 675 W andesite - 23.47+0.98
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Table 3. Frequency of beech necrotisation in the stages of self-seeding, advance growth and thicket

Frequency of necrotisation (%)

Locality Growth stage
stem branch stem and branch total
self-seeding 11 1 0 12
Havesova advance growth 26 20 12 58
thicket 60 - - -
self-seeding 11 - 0 11
Dargov advance growth 44 8 40 92
thicket 84 - - -
self-seeding 16 10 2 28
Nemecké lucky advance growth 33 7 50 90
thicket 59 - - -
self-seeding 15 1 0 16
Stagiar advance growth 21 23 46 90
thicket 85 - - -

the evaluation of frequency of necrotic damage to stems
makes it possible to compare results both within one lo-
cality and between individual localities. In such cases, the
branches (in the stage of self-seeding and advance growth)
are excluded from the evaluation. In the case of small pole
stage, pole stage and maturing stands, we also excluded
the extent of necrotic damage to stem expressed by /, .

Differences in the values of necrotisation indices be-
tween individual localities were tested by Mann-Whit-
ney’s U test at the probability level P = 0.05. This test
was chosen in regard to the non-parametric character of
data and discrete values used in the semi-quantitative
evaluation scale.

RESULTS AND DISCUSSION

The results of evaluation of necrotic disease of beech bark
in the growth stages of self-seeding, advance growth and
thicket are given in Table 3, whereas those for the stages of
small pole, pole and maturing stand are in Table 4.

The frequency of necrotic damage of self-seeding in
individual localities ranges from 11% to 28%. Higher
values and larger differences were recorded in the advance
growth from 58% to 92% and in the thicket from 59% to
85% (Table 3). After Mihal and Cicak (2003) evaluated
the necrotic damage of beech self-seeding in 44 localities
in Slovakia, they found out that the frequency of necrotic

Table 4. Frequency of necrotisation in individual necrotisation degrees and index of beech bark necrotisation (/,,) in the stages of

small pole, pole and maturing stand

Frequency of necrotisation in individual necrotisation degrees

(%) L

Locality Growth stage (mean + standard error)
0 1 2 4 1-4 2-4 34
small pole stage 9 67 17 2 5 91 24 7 1.27 £0.09*
Havesova pole stage 0 48 23 13 16 100 52 29 1.97+0.118
maturing stand 4 71 20 3 96 25 5 1.29+0.07
small pole stage 20 52 22 4 2 80 28 6 1.16 £ 0.09*
Dargov pole stage 12 51 22 11 4 88 37 15 1.44 £0.104
maturing stand 8 55 24 7 6 92 37 13 1.48 +0.10
small pole stage 40 38 11 7 4 60 22 11 0.97+0.11°
ﬁgﬁ‘;eké pole stage stand 9 63 13 6 9 81 28 15 1.43 +0.104
maturing stand 11 54 24 6 5 89 35 11 1.41+0.09
small pole stage 30 53 11 3 3 70 17 6 0.96 + 0.09*
Stagiar pole stage stand 15 61 12 7 5 85 24 12 1.26 £0.104
maturing stand 10 67 14 5 4 90 23 9 1.26 +0.09

Statistical significance of differences in /,, between localities is marked in the growth stage of small pole (a, b) and in the growth stage of pole

(A, B). In maturing stand significant differences were found
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Fig. 1. Frequency of beech stem necrotisation from self-seeding to maturing stand

disease ranged from 7% to 51%. The increasing trend of
frequency of necrotic damage of self-seeding, advance
growth and thicket has several causes. The most frequent
is a negative influence of climatic and ecological condi-
tions in the clearing, particularly on the advance growth
(Mihal et al. 1997). This is caused by the absence of
shelterwood. The still higher frequency of necrotisation
in thicket may also be caused by the contact mechanical
damage due to the perfect or even excessive canopy clo-
sure. Surovec (1990) also mentioned the influence of
abiotic and biotic factors (frost, hail, insects). A similar
increase in necrotic damage of beech was also reported
by Metzler et al. (2002), who found necrotic damage
of only 1.9% in stands 1-2 m in height (advance growth
stage), but even of 20% in stands 6—7 m in height (stage
of thicket). In another paper (Met zl er , Er ffa 2000) they
reported that the necrotic disease of beech increased from
1-5 years old tress to 1620 years old trees, hence from
advance growth to small pole stage. Sur ovec (1993) sta-
ted that more than 1,000 ha of beech stands of age class 1
in Slovakia showed a 100% infestation by necroses.

The results of evaluation of the beech bark necrotic dis-
ease in the stages of small pole, pole and maturing stands
are given in Table 4. They are interpreted by means of
I, and necrotisation frequency in individual degrees of
damage. Necrotisation frequency is given here in order
to characterise the influence of the proportion of trees in
individual degrees of necrotisation on the final values of
I, Table 4 shows I, to increase in all localities, except
for the Havesova locality, from small pole stage to ma-
turing stands. Unlike other localities, the values of /,, in
the Havesova locality were influenced by a high propor-
tion of trees in degrees 3 and 4 of necrotisation. In other
localities, as well as in all growth stages, the proportion
of trees in individual degrees of necrotisation is strongly
balanced. Most cases of statistically significant differ-
ences in /,, between individual localities were found
in the small pole stage. In the pole stage, we recorded
only one case whereas in the maturing stands we did
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not record any case of statistically significant difference
between the 7, values (Table 4; Mann-Whitney’s U test
P=0.05). Cicak and Mihal (2002) gave the value 1.22
as average /,, for whole Slovakia. The results given in
Table 4 are similar to that value in five cases. Only in
the localities Nemecké lucky and Stagiar did we record
lower values of 7, than the whole Slovakia average. The
increasing trend of necrotic disease from self-seeding
to maturing stands is also documented by necrotisation
frequency only in the tree stems (Fig. 1). The largest
negative changes in the necrotic disease were found in
the stage of advance growth. Since that stage, the trend
of negative changes in the disease of stems became less
marked and was accompanied by smaller fluctuations.
One of the causes of the unfavourable state of beech bark
necrotic disease in the pole stage may be negative factors
connected with thinning (Cicék et al. 2003). This was
also confirmed by St efané&ik and Stefanéik (1999),
who gave the value 1.5% of negative health selection
of trees in beech pole stands before the first thinning,
but before the third thinning the value was even 20.7%.
They also observed a strong decline of average annual
diameter increment (7)) in the period 1984-1993, which
was caused, according to their opinion, by the beech
bark necrotic disease. In the same stand (studied by
Stefanéik, Stefan¢ik 1999), Cicak et al. (2003)
also observed negative changes in the necrotic disease
in beech pole stand in a relatively short period of 1996—
2000. Negative influence of necrotic disease also appears
in maturing stands. St efané&ik and Leont ovy& (1966)
reported that even 40% of trees had to be removed from
the circular sample plot in consequence of the necrotic
disease. Houston (1997) stated that older stands of
Fagus grandifolia Ehrh. with the average stem diam-
eter of 25 cm were very vulnerable and showed high
mortality. The frequent cause of their dying were fungi
of the genus Nectria (Fr.) Fr. The American annual re-
view (American Beech 1993) reported that more
that 50% of beeches with the average stem diameter of
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20.5 cm in the state Maine were heavily affected by
necrotic disease. Houst on (1975) mentioned that, due
to the necrotic disease, only few trees with the stem
diameter exceeding 30.5 cm occurred in the state
Maine.

CONCLUSIONS

Results of investigation of the present state of beech
bark necrotic disease in the stages of self-seeding,
advance growth, small pole, pole and maturing stand
confirmed the following findings. The least affected
stage was self-seeding. The greatest negative changes in
necrotic disease were observed in the stage of advance
growing. Since that stage the trend of negative changes
became less marked and was accompanied by smaller
fluctuations. The lowest degree of necrotic disease ex-
pressed by stem necrotisation index was in the small pole
stage, it slightly increased in the pole stage and in the
maturing stands. The frequency of stem necrotisation in
maturing stands in four localities in Eastern and Central
Slovakia ranged from 89% to 96%. The results show
the beech bark necrotic disease belongs to significant
phytopathological problems influencing development
of beech stands.

Acknowledgement

The authors thank Ing. Z. Zbysek, CSc., for translation
of the paper.

References

AMERICAN BEECH, 1993. Forest Health Assessment for
the Northeastern Area. U.S Department for Agriculture,
Forest Service and U.S. Environmental Protection Agen-
cy: 9—11.

CHIRA D., CHIRA F., 1998. Beech problems in Romania.
In: IUFRO Workshop Complex Diseases, Vienna, Austria:
23-28.

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

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

CICAK A., MIHAL L., 2002. Relationship of necrotic disease of
beech trunks to the sociological position of trees in the stand.
J. For. Sci., 48: 38-41.

CICAK A., MIHAL I., STEFANCIK 1., 2003. Development
of necrotic disease and health condition of trees of selective
quality in a systematically tended beech pole-stage stand. J.
For. Sci., 49: 11-18.

GAJEVAJA VP, ISIKOV V.P,, MEREZHKO T.A., DUDKA
AL, 1995. Ksilotrofnaja mikobiota buka na Ukrajine. Mikol.
i Fitopatol., 29: 6-11.

GREGUS C., 1968: Rastové stupne a doba ich presunu. Zvolen,
Ved. Prace VULH, 10: 167-199.

HOUSTON D.R., 1975. Beech bark disease. J. For., 73:
660—-663.

J. FOR. SCI., 50, 2004 (8): 353-359

HOUSTON D.R., 1997. Beech Bark Disease. In: Exotic Pests of
Eastern Forest. Conference Proc., Nashville, U.S.A.: 7.

JANCARIK V., 1992. Chtadnuti buku. Lesn. Prace, 71: 161.

JANCARIK V., 2000. Tracheomykézni onemocnéni v lesnich
Skolkach. Technické informace pro lesnickou praxi. Praha,
VULHM, 4: 7.

KORPEL S. et al., 1991. Pestovanie lesa. Bratislava, Priroda:
472.

KUNCA A., LEONTOVYC R., 1999. Relationship between
beech bark wounds and bark necrosis and possible methods
to control bark necrosis. Lesn. Cas., 45: 317-324.

KUNCAA., ZUBRIK M., LEONTOVYC R., 2000. Nekrotické
ochorenie bucin a modely obhospodarovania takto postihnu-
tych porastov. In: Zbor. Aktualne problémy v ochrane lesa.
Zvolen, LVU: 105-108.

LEONTOVYC R., GAPER J., 1997. Hlavné fytopatologické
problémy v lesoch Slovenska a moznosti ich eliminacie.
In: Zbor. Aktudlne problémy v ochrane lesa. Zvolen, LVU:
89-94.

METZLER B., ERFFA R., 2000. Zur Verbreitung von Buchen-
krebs in Naturverjiingungen in Baden-Wiirttemberg-Einfluss
von Uberschirmung und Standortsfaktoren. Forstw. Cbl., /79:
297-3009.

METZLER B., MEIERJOHANN E., KUBLIN E., WUHLISCH
G., 2002. Spatial dispersal of Nectria ditissima canker of
beech in an international provenance trial. For. Path., 32:
137-144.

MIHAL L., CICAK A., 2003. State of necrotic disease of beech
in the growth phase of natural seeding in Slovakia. Ekologia
(Bratislava), 22: 42-50.

MIHALI, CICAK A., CUNDERLIK I, 1997. Poskodenie buka
nekrozami kory v rastovej faze narastu. Lesnictvi-Forestry,
43:201-205.

MIHAL L., CICAK A., STEFANCIK 1., 1998. Health condition
and bark necrotic disease of trees of selective quality in a
systematically tended beech pole-stage stand. Lesnictvi-Fo-
restry, 44: 97-102.

PERRIN R., 1981. De quei souffre I' écorce du hétre? Schweiz.
Z. Forstwes., 132: 1-16.

SCHUTT P, SUMMERER H., 1983. Waldsterben-Symptome
an Buche. Forstw. Cbl., 7102: 201-206.

SUROVEC D., 1990. Priznaky a pri¢iny chradnutia mladych
bucin na Slovensku. Les, 46: 12—13.

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

SUROVEC D., 1993. Vyvoj nekréz v mladych bucinach. In:
Zbor. referatov Ochrana lesov proti $kodlivym ¢initel'om.
Zvolen, LVU: 45-51.

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

STEFANCIK 1., STEFANCIK L., 1999. Strukturalne zmeny
bukovej zrd'oviny vplyvom uroviiovej vol'nej prebierky
na vyskumnej ploche Stagiar-Zabuéie. Folia Oecol., 25:
63-80.

Received for publication March 11, 2004
Accepted after corrections May 14, 2004

357



Nekrotické ochorenie buka v jednotlivych rastovych fazach

I. Mihal , A. Cicak

Ustav ekologie lesa SAV, Zvolen, Slovenskd republika

ABSTRAKT: V praci prinasame vysledky aktualneho stavu nekrotického ochorenia buka v rastovych fazach naletu, narastu,
mladiny, ztdkoviny, zrdoviny a dospievajucej kmenoviny zo Styroch lokalit stredného a vychodného Slovenska. Zistili sme, Ze
najmene;j je nekrotickym ochorenim postihnuta faza naletu. NajvyraznejSie negativne zmeny v nekrotickom ochoreni vyjadrené
frekvenciou nekrotizacie sme zistili vo faze narastu. Od tejto fazy je trend negativnych zmien nekrotického ochorenia miernejsi
a sprevadzany malymi vykyvmi. Miera nekrotického ochorenia vyjadrend indexom nekrotizacie kmetiov (/,,) bola najnizsia
v rastovej faze ztdkovina, mierne sa zvysila vo faze zrd'ovina a vo faze dospievajtiica kmenovina. Frekvencia nekrotizacie kme-
nov v rastovej faze dospievajuca kmenovina sa pohybovala v rozpéti od 89 % do 96 %. Vysledky potvrdzuju skuto¢nost, ze
nekrotické ochorenie patri medzi vyznamné fytopatologické problémy ovplyviiujice vyvin bukovych porastov.

Kracové slova: Fagus sylvatica L.; nekrotické ochorenie kory; rastové fazy buka; Slovensko

Cielom prispevku bolo kvantifikovat' aktudlny stav
nekrotického ochorenia buka v rastovych fazach — od
naletu az po dospievajucu kmenovinu. Opis a vymed-
zenie rastovych faz drevin, ktoré predstavuju rozdielne
trvajuce useky ich zivota, uvadzame v tab. 1.

Hodnotenie nekrotického ochorenia buka sme uskutoc-
nili pocas jarnych a jesennych mesiacov v rokoch 2002
a 2003 na Styroch vybranych lokalitich vychodného
a stredné¢ho Slovenska (tab. 2). Na kazdej lokalite sme
vyhodnotili 100 jedincov vo fdzach od naletu po dospie-
vajicu kmenovinu. Zmeranim vysky narastu a zmeranim
hrabky d, , mladiny, Zfdkoviny, zrd'oviny a dospievajucej
kmenoviny sme ziskali udaje o kvantitativnych znakoch,
ktoré¢ vymedzuju jednotlivé fazy. Pri rastovej faze nalet
sme strednt vysku do 50 cm odhadovali okularne.

Pri hodnoteni naletu a narastu sme postupovali podla
metodiky autorov MIHALA et al. (1997), podla ktorej
sa hodnoti pritomnost’ nekr6z na kmeiioch a konaroch.
V rastovej faze mladina sme z dovodov zhorSenej do-
stupnosti korunovej Casti hodnotili frekvenciu vyskytu
nekroz len na kmenioch. Pri hodnoteni nekrotického
ochorenia ztdkoviny, zrd'oviny a dospievajucej kmeno-
viny sme postupovali podl'a metodiky autorov CICAKA
a MIHALA (1997). Vysledky ziskané touto metodikou
modzeme interpretovat’ pomocou indexu nekrotizacie
(1,), alebo zjednoduSene, len ako frekvenciu nekroti-
zacie kmenov. Pouzitie dvoch rozdielnych metodickych
postupov hodnotenia je podmienené vyraznou odliSnos-
tou vonkajSich kvantitativnych znakov buka v jednotli-
vych rastovych fazach (tab. 1).

Porovnavanie vysledkov je z hl'adiska pouzitia dvoch
metodik hodnotenia mozné iba medzi jednotlivymi loka-
litami. Hodnotenie frekvencie nekrotického poskodenia
len kmenovej Casti stromov ndm umoziuje porovnavat’
vysledky jednotlivych rastovych fdz na konkrétnej lo-
kalite, ale aj medzi jednotlivymi lokalitami. V takom
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pripade su vSak z hodnotenia vyradené konare (fazy na-
letu a narastu) a v pripade zrdkoviny, zrd’'oviny a dospie-
vajucej kmenoviny aj rozsah nekrotického poskodenia
kmenov, ktory reprezentuje /.

Pri testovani rozdielov v indexoch nekrotizacie medzi
jednotlivymi lokalitami sme pri Statistickom hodnoteni
pouzili Mann-Whitney U test P = 0,05. Tento test sme
zvolili vzhl'adom na neparametricky charakter udajov,
vyplyvajuci z diskrétnych hodnot pouzitych v stupnici
hodnotenia.

Vysledky hodnotenia nekrotického ochorenia buka
v rastovych fdzach nalet, narast a mladina uvadzame
v tab. 3. Hodnoty frekvencie nekrotického poskodenia
naletu na jednotlivych lokalitdich maju rozpétie od 11 %
do 28 %. VysSie hodnoty a vicSie rozdiely sme zistili
pri naraste od 58 % do 92 % a pri mladine od 59 % do
85 %. Vysledky hodnotenia nekrotického ochorenia kory
buka v rastovych fazach ztdkovina, zrd’ovina a dospie-
vajlica kmenovina uvadzame v tab. 4. Interpretované su
Jjednak formou 7, ale aj formou frekvencie nekrotizacie
v jednotlivych stupiioch poskodenia. Z tab. 4 vidiet,
ze na vSetkych lokalitach, okrem lokality HaveSova,
maji hodnoty 7, stupajici trend, od zrdkoviny po do-
spievajucu kmetiovinu. 7, v rastovej fdze zrdovina na
lokalite HaveSova bol v porovnani s ostatnymi lokalitami
ovplyvneny vysokym podielom stromov v 3. a 4. stupni
nekrotizacie. Na ostatnych lokalitdch — ale aj vo vSetkych
rastovych fazach — je podiel stromov vo vSetkych stup-
fioch nekrotizacie vel'mi vyrovnany. Najviac pripadov
Statistickej signifikantnosti rozdielov v hodnotach 7,
medzi lokalitami sme zistili pri rastovej faze ztdkovina.
Vo faze zrd’'ovina sme zistili len jeden pripad a vo faze
dospievajuca kmenovina sme nezistili ani jeden pripad
Statistickej signifikantnosti rozdielov v hodnotach 7.

Trend narastu nekrotického ochorenia od naletu po
dospievajucu kmenovinu dokumentuju vysledky frek-

J. FOR. SCI,, 50, 2004 (8): 353-359



vencie nekrotizacie len kmenovej Casti stromov (obr. 1).  zmien ochorenia kmenov miernejsi a sprevadzany maly-
Najvicsie negativne zmeny v nekrotickom ochoreni sme  mi vykyvmi.
zistili vo faze narastu. Od tejto fazy je trend negativnych
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