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Abstract
HEeckova, Z., Abamcikova, K., KostaL, J., 2010. The black pine health condition in the Zoborské
vrchy Mts. Folia oecol., 37: 162-167.

The introduced black pine (Pinus nigra Arnold) has been planted for its resistance to pollution and
biotic harmful factors. However, nowadays the species appears drying up. The object of this paper
is to assess the measure of damage, to identify the reason for its injury and to estimate the measure
of the influence of the black pine stands in the Zoborské vrchy Mts in the years 2007 and 2008. An
occurrence of the Rhyacionia buoliana (Denis & Schiffermiiler), was identified on a tree shoot.
On each spot, there have been assessed the degree of damage to the trees by all relevant harmful
factors and intensity of infestation by the Rhyacionia buoliana. 1t has been found out, that the
spots have different degree of damage by all harmful factors, as well as the intensity of infestation

by the Rhyacionia buoliana.
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Introduction

The black pine (Pinus nigra Arnold) was introduced
from the Mediterranean region. The introduction start-
ed in the 18th century. The first record of its presence
is from the year 1769, when a seed from Lower Aus-
tria was sown in the Kremnica forests (Nozicka, 1969).
The species is one of the most intensively utilised in-
troduced woody plants in Slovakia (TokAr and KREKU-
LovA, 2005). The black pine has primarily found use
as an ameliorative woody plant in reforestation of ero-
sion-exposed sites, deserted soils and infertile pastures.
It was mostly planted as monoculture (Kunca et al.,
2005). The survey of the species in the Malé Karpaty
Mts revealed that for higher production and higher stem
quality in black pine, it is essential to grow it in two-
storey and three-storey mixed stands (TokAR 1985a, b,
1991). Recently, the black pine has suffered from new
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harmful factors causing premature drying up of the
needles, terminal shoots and entire trees (ADAMCIKOVA
and JuHA-sova, 2005). Unsuitable stand conditions are
significant predisposition factors. A quantity of plants
are grown out of their natural habitats, eventually they
display the effects of stress factors as the pollution, and
changes in water and wind regime (JaANKOvsky, 2005).
Black pine trees lose their dark green colour and begin
darkening. The degraded tree health state is caused by
weather fluctuations. Pine trees weakened in this man-
ner become attractive for insect pests causing to them
mortal damage. The needle litter change soil proper-
ties, and cause dieback of rare plants growing under the
pines and overall changes in the vegetation. The black
pine drying up becomes a problem primarily in old or-
namental out plantings, but also in reforestation (JANKO-
vsky et al., 2000; Jankovsky, 2005). The aim of this
paper was to evaluate the black pine health condition in



the selected spots in the Zoborské vrchy Mts, to find out
the causes of its drying up, to assess degrees of damage
and to compare them between the spots.

Material and methods

The issue was studied in black pine in four spots se-

lected in the Zoborské vrchy Mts. The spots differed

in orientation towards the world sides, in stand age and
stand density.

1. Spot — Zoborska lesostep (forest-steppe): The spot
is situated on a south-west facing slope of Zoborské
vrchy, at 300460 m a.s.l. The vegetation consists of
xerotherm meadowlands bordered by thermophilic
oak forests and oak-hornbeam forests (Querco-
Fagetea). The soil is shallow, stony. The climate is
the warmest and driest in this area. The soil-forming
substrate is limestone in superincumbent beds. The
stand age is 110 years; the stand is under-stocked in
the southern part and well-stocked in the north.

2. Spot—The pine growth near the church of St. Michael
by Drazovce: The spot is situated on the northwest
facing slope, at 180—240 m a.s.l. The soil is sporadi-
cally shallow and stony. The substratum is limestone
in superincumbent beds. The stand age is approxi-
mately 35 years; the stand is well-stocked (Opis po-
rastov a plan hospodarskych opatreni, 2003).

3. Spot — Surroundings of a moor near Zirany: The
spot is situated on a northeast facing slope of
Vapenik. The vegetation consists of meadowlands
and pastures growing one quartzit substrate (HRESKO
et al., 2006). The soil is shallow, stony. The altitude
is 300-360 m a.s.l. The stand age is about 20 years.
The stand is well-stocked.

4. Spot — Kolinansky vrch: This spot is situated on a
west facing slope, at 260-300m a.s.l. covered with
thermophilic shrubbery on limestone substratum.
The soil is shallow, rocky, the stand is well-stocked.
The stand age is approximately 110 years. The spot
is situated close to a lime-pit and a stationary drill
field of the Slovak Armed Forces.

Damage assessment

The damage to pine trees was assessed in the years
2007 and 2008. The primary method for assessment
of the black pine health conditions was field examina-
tion. Two items were evaluated: the total tree habitus
(degrees of damage) and the intensity of infestation
(categories) by the pest Rhyacionia buoliana (Denis &
Schiffermiiller, 1775).

Total degree of damage

The degree of damage was evaluated in the field. Thirty
trees were selected for observing changes in colour, oc-
currence of dry and damaged branches and evaluation
of the overall tree habitus. The damage degrees in Table
1 summarize all pathogens because their influences are
not possible to separate.

Rhyacionia buoliana intensity of infestation
evaluation

A special method was used for evaluating the attack on
shoots of P. nigra by the pest R. buoliana. On each of
the 30 selected trees, number of damaged shoots was
counted on 5 selected branches. The damage was classi-
fied into 6 categories according to the intensity of infes-
tation (Table 2). The intensity of infestation was calcu-
lated with using the Towsendo-Heuberger formula:

(n-¥)-100
6-N

where P is the degree of damage (%), n is the number
of category within a six-point scale, v is the numeric
value of the damage category, N is the total number of
branches, and ) is the total number of trees. Towsendo-
Heuberger formula is used for determining the damage
intensity to the leaves. In our case, the original formula
has been modified to be used for shoots.

Table 1. Grading of six damage degrees used in total damage degree evaluation of the black pine

Degree of damage

Damage measure

Crown damage [%]

0 Undamaged tree 0
1 Slightly damaged tree 1-25
2 Moderately damaged tree 26-50
3 Heavily damaged tree 51-75
4 Caducous tree 76-99
5 Dried tree 100
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Table 2. The grading of damage categories according that
the branches damage caused by Rhyacionia buoliana
was evaluated

Categories of infestation ~ Number of attacked shoots

0 0— no damaged shoot

1 1-5 damaged shoots

2 6-10 damaged shoots

3 11-15 damaged shoots

4 16-20 damaged shoots

5 More than 20 damaged shoots

Results
The total degree of damage on the studied spots

The evaluated spots were found different in the tree
damage. The most intensive damage was the damage
to the black pines on the spot Kolinansky vrch where
no tree could be classified with the degree of damage
0 (healthy or undamaged trees), and 10% of the evalu-
ated trees were dry or dead (damage degree 5) (Table
3). Most trees were damaged more than 50% (Fig. 1).

Similarly, there were no healthy trees in Drazovce and
Zoborska lesostep. The trees in Drazovce were da-
maged to a slightly lower damage degree. The lowest
degree of damage was found on the spot near the moor
in Zirany, where no trees were classified in the degrees
of damage 4 and 5, and 10% of the evaluated trees were
found healthy (Table 3). In Zirany, the number of trees
dama-ged to 50% and more was lower in both years. It
was the only spot with occurrence of healthy trees (Fig.
1). On each spot, the damage degree in the year 2008
was found higher compared to the year 2007.

Intensity of infestation by Rhyacionia buoliana

Figure 2 illustrates the intensity of infestation (in per-
cent). At the spot Kolinansky vrch the highest intensity
of infestation was noted, almost 60% of shoots were
attacked. Very similar figures were obtained for the pots
Drazovce and Zoborska lesostep, where the damage in-
tensity was nearly 58% and 59%, respectively. At the
spot Zirany was found a moderate infestation. Approxi-
mately 33% of shoots were infested. At all four spots a
slight decrease in the attack intensity in the year 2008
was observed.
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Fig. 1. The tree with the crown damage to 50% (damage degree 0-2) and over 50% (damage degree 3—5) representation
on the spots in years 2007 and 2008.

Table 3. Percentual representation of trees in individual damage degree

Spot Zoborska lesostep Drazovce Zirany Kolinansky vrch
Damage degree/ Year 2007 2008 2007 2008 2007 2008 2007 2008
% % % % % % % %
0 0 0 0 0 10 10 0 0
1 13.33 6.66 3.33 3.33 30 30 10 10
2 30 30 26.66 23.33 40 36.66 13.33 10
3 43.33 50 56.66 56.66 20 23.33 30 30
4 10 10 13.33 16.66 0 0 36.66 40
5 3.33 3.33 0 0 0 0 10 10
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Fig. 2. Evaluation of the attack intesity caused by Rhyacionia buoliana in the year 2007 and 2008.

Discussion

The introduced black pine is in general considered as a
woody plant with high resistance to pollution (BENCAT,
1976), low demands on nutrient content in soil and high
tolerance to dryness (Kunca and Leontovye, 2005).
The species can grow in extreme spots (ADAMCIKOVA
and JuHAsova, 2005), the number of its pests is very
low (Kunca et al., 2005). It is very popular in out
planting for its resistance towards particles, gaseous
and aerosol pollution — permanently rising due to in-
dustrial production, traffic and fuel burning. In spite
of the fact that the black pine has been recognised as
resistant against pollution and dust, the highest degree
of damage was observed at spots loaded with these fac-
tors. The most intensive damage was found at the spot
Kolinansky vrch, affected by several serious stress fac-
tors. The first is a lime pit producing dust that cover the
assimilatory organs of trees and inhibit the assimila-
tory and respiration processes. The second is the pollu-
tion from the stationary drill field of the Slovak Armed
Forces, contaminating plant organs and soil. The trees
are similarly affected at the spot Drazovce. This spot
is also severely loaded by stress factors influencing
the black pine growth. The spot Zoborska lesostep is
situated near the town of Nitra. The pollutants from
the urban traffic, coupled with a very dry and warm
climate with high evaporation and soil water content,
are the driving stress factors weakening the black pine
trees at this spot. The low degree of damage at the spot
Zirany is possible because of the low stand age. At all
the observed spots, was found a moderate increase in
the intensity of infestation by R. buoliana in year 2008.
The differences between years could be affected by cli-
matic change — acting as a powerful stress factor. The
most significant climatic factors, strongly influencing
the health of woody plants are: air temperature, amount
of precipitation and light conditions at the site (HRUBIK
and KoLLAR, 2008). The insufficient precipitation to-
gether with the high temperatures causes drought. The

dryness is not the result of limited atmospheric pre-
cipitation alone, it is also affected by the precipitation
and evaporation ratio of the stand. Moderate winters
in the monitored years (Fig. 3) were lacking sufficient
snow that means sufficient winter moisture for storing.
The major amount of water was evaporated from the
soil at the high temperatures (Fig. 3) in early summer
through the middle of autumn in 2008. The drought
impact was aggravated by high temperatures during
the two years and the correct functioning of black pine
vegetation organs was impaired and limited. The black
pine’s resistance to pathogens was weakened and the
drought stress facilitated the progress of biotic infec-
tions. No control measures were made in the year
2007, so a poorer health state could be expected in the
following years. But the infestation caused by the pest
R. buoliana was slightly lower in 2008. This may be
assigned to the temperature being higher in the spring
2007 than in 2008 (Fig. 3). At higher temperatures, the
pest starts its activities earlier, and can eat more shoots.
Jankovsky and Parovcikova (2003) mention that the
changing the black pines health state is possible due to
the environmental pollution and partly by the climatic
extremes or the climatic change.

References

Abpamcikova, K., Junasova, G. 2005. Hubové choroby
borovice Ciernej [The fungal diseases of the black
pine]. In BErRNADOVICOVA, S., JuHASOVA, G. (eds).
Dreviny vo verejnej zeleni. Zbornik z konferencie
s medzindarodnou ucastou,10.—11. 5. 2005, Bratis-
lava. Zvolen: Ustav ekologie lesa SAV, p. 104—106.

Bencat, F. 1976. Studie o ihlicnatych drevindch [The
studies about coniferous woody plants]. Bratislava:
VEDA, p.169-202.

DuBovsky, J. 1969. Polné pokusy [ The field trials]. Bra-
tislava: Priroda. 143 p.

Hrusik, P., KoLLAR, J. 2008. Klimatické zmeny a ich vplyv
na dreviny v urbanizovanom prostredi [Climatic

165



‘(90AOYIUB[ 9N JOA — BIIN UOIIE)S [BI130[0I02)oW ‘QMIIISU] [BOIS0[0I0IQWOIPAH NBAO[S :92IN0S) 8007 PUB LT SIeak oy ur saanjerddwo) A[rep [eWwIull pue [BWIXEN € "SI

ainesodwa) WU = = =  alneladws) euwxepn

Iled

—_ —_ —

N N [} [} [~} N [} N N N [} N

o o o o o o o [} [} o o o

o o o o o o o o o o o o

~l ~l ~l ~l ~l ~l ~l ~l ~l ~l ~l ~l
Sl-
oL-

[} ¥
l..-. 7 G-
vl T oguh g [ -0
C

£

a1eq

200Z°0L°L

800C 111
800Z'6'L
200C'8'L
200C°L'L
800C'9'L
800C'S 'L
800C' ¥ L
800Z°¢’L
800Z°C'L
800Z°L'L

[9.] @injeladwa]

[D.] 2anjeadawa

166



changes and their influence on woody plants in ur-
ban environs]. In Barta, M., Hotka, P., VozAri-
KovA, M., Sustik, R. (eds). Zbornik referdtov
z medzinarodnej vedeckej konferencie. Dendro-
logické dni v Arboréte Mlynany SAV, 15.—16. 10.
2008. Vieska nad Zitavou: Arborétum Mlyiany
SAV, p. 175-182.

JaNKovskY, L. 2005. Projevy chiadnuti konifer v Ceské
republike [Manifestations of conifers wasting di-
sease in the Czech Republic]. In BERNADOVICOVA,
S., JunAsovA, G. (eds). Dreviny vo verejnej ze-
leni. Zbornik z konferencie s medzinarodnou ucas-
fou,10.~11. 5. 2005, Bratislava. Zvolen: Ustav
ekologie lesa SAV, p. 31-38.

Jankovsky, L., SINDELKOVA, M., PaLovcikova, D.
2000. Nové karanténni sypavky v Ceské repub-
lice Micosphaerella pini E. Rostrub a M. Dear-
nessi M. E. Barr. [The new quarantine needle-cast
Mycosphaerella pini E. Rostrub and M. Dearnessi
M. E. Barr in the Czech Republic]. In HravAc,
P., Reinprecht, L., Gaper, J. (eds). Ochrana lesa
a lesnicka fytopatologia 2000. Medzinarodna
konferencia venovana zivotnym jubileam prof.
Ing. Jozefa Kodrika, CSc. a Ing. Karola Vanika,
CSc. Zvolen: Technicka univerzita vo Zvolene, p.
267-274.

Jankovsky, L., Parovcikova, D. 2003. Chiadnuti
borovice cerné na Moravé a ve Slezsku [The black
pine wasting disease in Moravia and Silesia]. Lesn.
Prace, 82 (3). [cit. 2009-02-11].
<http://lesprace.silvarium.cz/content/view/575/>

HRrESko, J., PUCHEROVA, Z., BALAZ, L. et al. 2006. Kraji-
na Nitry a jej okolia — uvodna etapa vyskumu [The
landscape of Nitra and its surroundings — the ini-
tial phase of the research]. PreSov: Prirodovedecka
fakulta. 182 p.

NozICKA, J. 1969. Zavadéni borovice ¢erné (Pinus nigra
Arn.) v ¢eskych zemich [Introduction of the black
pine in the Czech lands]. In Prdce Vyzk. Ust. lesn.
Hospod. Mysl. 38: 111-124.

Kunca, A., Leontovye, R., ZuBrik, M. 2005. Naj-
vyznamnejSie pri¢iny odumierania ihli¢natych drevin
[The major causes of dying of coniferous woody
plants]. In BERNADOVICOVA, S., JuHASOVA, G. (eds).
Dreviny vo verejnej zeleni, Zbornik z kon-ferencie
s medzindarodnou ucastou, 10.—11. 5. 2005, Bratis-
lava. Zvolen: Ustav ekolégie lesa SAV, p. 31-38.

Opis porastov a plan hospodarskych opatreni [The
stand description and the project of the manage-
ment measures]. 2003. LHP Zobor 2003-2012.
Zvolen: Lesoprojekt, pobocka Piestany.

TokAr, F. 1989a. Struktara, kvalita a produkcia
nezmie$anej kmenoviny borovice Ciernej (Pinus
nigra ARNOLD) v pohori Tribe¢ [Structure, qual-
ity and production of unsorted black pine timber
(Pinus nigra ARNOLD) in Tribe¢ Mts]. Lesn. Cas.,
35:165-173.

TokAr, F. 1989b. Nadzemna biomasa nezmieSanej
kmenoviny borovice ¢iernej (Pinus nigra ARNOLD)
[Aboveground biomass of black pine timber (Pinus
nigra ARNOLD)]. Acta Fac. for. Zvolen, 31: 97-108.

TokAr, F. 1991. Vyskyt a produkcia vybranych cud-
zokrajinnych drevin v lesnych ekosystémoch Malych
Karpat [Occurrence and yield of selected woody
plants introduced into forest ecosystems in the Malé
Karpaty Mts.]. Acta dendrobiologica. Bratislava:
Veda. 128 p.

TokAR, F., KREKULOVA, E. 2005. Structure, quality, pro-
duction, LAI and dendrochronology of a 100-year-
old stand of Austrian pine (Pinus nigra ARNOLD).
J. Forest Sci., 51: 67-76.

Zdravotny stav borovice ¢iernej v Zoborskych vrchoch

Suhrn

Introdukovana borovica Cierna (Pinus nigra Arnold) sa zacala pestovat’ ako vel'mi odolna drevina voc¢i imisiam
a skodcom. Avsak v sucasnosti sa zacalo objavovat jej usychanie. Cielom bolo zmapovat’ rozsah jej poskodenia,
zhodnotit’ dovod jej poskodenia a pokusit’ zistit’ mieru vplyvu stanovistnych podmienok na zdravotny stav v ro-
koch 2007 a 2008 v Zoborskych vrchoch. Na vyhonkoch bol zisteny vyskyt htisenic Rhyacionia buoliana Denis &
Schiffermiiler. Na kazdej lokalite bol uréeny stupen poskodenia stromov a rozsah napadnutia zivo¢isSnym Skodcom
Rhyacionia buoliana. Zistilo sa, Ze lokality maju rozny stupenn poSkodenia, ako aj rozsah napadnutia Rhyacionia
buoliana. Najviac poskodenou v oboch hodnoteniach je lokalita Kolinansky vrch, najmenej okolie vresoviska pri
Ziranoch. Pocas roku 2008 dolo k miernemu zvyseniu po§kodenia stromov, aviak napadnutie $kodcom Rhyacio-

nia buoliana sa mierne znizilo.
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