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Inventory of dead wood in the Knéhyné-Certiiv mlyn National
Nature Reserve, the Moravian-Silesian Beskids
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ABSTRACT: In four permanent experimental plots, dead wood was inventory under conditions of mountain forest ecosystems
of the Knghyng-Certiiv mlyn National Nature Reserve, the Moravian-Silesian Beskids. Down woody material, standing dead trees
as well as living trees were recorded. Data obtained were used to determine partial and summarized volumes of dead wood and its
proportion in a living stand. Each of the surveyed areas was described not only from the viewpoint of mensuration but also with
respect to subsequently carried out studies of biodiversity of wood mycoflora, succession of decomposition processes, natural re-
generation on the dead wood etc. Mean volume of dead wood and a share in the total standing volume reaches 132 m3/ha (40%), of
this 86 m*/hais down woody material and 46 m*/ha volume of standing dead trees. Mean total standing volume per ha amounted to
332 m’/ha in the region of the Kndhyng&-Certiiv mlyn NNR.
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The amount of dead wood, particularly as fallen dead
wood and standing dead trees is attracting attention from
forest managers as part of their interest in increasing bio-
diversity within forests managed for timber. Existing levels
of dead wood in managed and unmanaged forests were as-
sessed to provide a basis for what might be considered high
or low amounts of dead wood under present conditions.

The occurrence of dead wood is a characteristic feature
of forest ecosystems. Thus, it markedly differentiates the
forest form other types of terrestrial ecosystems. A favour-
able effect of the dead wood shows in the element cycling,
retention function of the forest, dead wood is important
from the viewpoint of biodiversity, forest regeneration par-
ticularly in mountain regions etc. The proportion of dead
wood and plant remainders kept in the forest is a result of
the exploitation and management of the forest significantly
differing from the condition in the natural forest.

While virgin and natural forests contain 50-200 m® dead
wood per ha, as against only 1-5 m/hain conventionally
managed forest. The amount of dead wood can serve as
an indicator of the naturalness and maturity of forest
stands, but its ecological value is also determined by its
composition and condition. Dead wood forms a habitat for
many species, e.g. 1,500 species of higher fungi and some
1,300 species of beetles (ALBRECHT 1991).

The Knéhyné-Certtiv mlyn National Nature Reserve
(NNR) represents an important remainder of the virgin-

type forest of a total area of 196 ha in the Moravian-
Silesian Beskids being situated on the top and adjacent
slopes of Mt. Knéhyné (1,257 m alt.) and Mt. Certiiv mlyn
(1,206 m alt.). It includes flat top ridges with levelled
surface and erosion-denudation valley slopes of all aspects
in the range from 1,000 to 1,257 m alt., where rock slides
and slope debris or even stone fields occur. In the region
of the Moravian Western Carpathians, the area of the
Knéhyné-Certiiv mlyn NNR is the best-preserved com-
plex of relatively natural forest ecosystems at the contact
of a spruce/fir and spruce vegetation zone.

The aim of the paper is to record the present condition of
wood decomposition in the studied region, to characterize
its volume and dispersion of dead wood under conditions
of mountain forests of the Beskids. From a long-term as-
pect, the objective of the paper consisted in establishing
the basis to record the dynamics of wood decomposition
processes and its importance for biodiversity and regen-
eration of the forest.

MATERIAL AND METHODS

Establishment and surveying permanent
experimental plots

Permanent experimental plots (PEP) were established
in 2001 simultaneously with surveying using the method
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Table 1. Basic characteristics of particular PEP in the Knéhyng-Certtiv mlyn NNR

Permanent

experimental plot Certiiv mlyn I Certtiv mlyn 11 Knéhyné 1 Knéhyne 11

(PEP)

Abbreviation of the CMAI CMLII KNI KN-IT

PEP

Co-ordinates 49°29°15”'N 49°29°14”'N 49°29°45"'N 49°29°49"'N
18°18°07E 18°18°06"'E 18°18°47"'E 18°18'49"'E

Altitude (m) 1,150-1,180 1,120-1,150 1,220-1,240 1,230-1,245

Slope (°) 36 11 12

Aspect W SE E

Stand age 160 160 170 170

Species composition beech 85, sycamore beech 55, spruce 43, spruce 100 spruce 99, beech 1

(%) maple 13, spruce 2 sycamore maple 2

STG Fagi-acereta superiora  Abieti-fageta piceae Sorbi-piceeta Sorbi-piceeta

(6C3) typica (6B3) (7A-AB 3) (7A-AB 3)

of Field Map (RUSS 2001). The PEP are of a standard size
50 x 50 m, area 0.25 ha. Boundaries of PEP were stabi-
lized in corner points and in centres of particular sides by
wooden pegs which were painted by a reflective paint for
the purpose of visualization. Pegs also marked reference
points inside the area, which are inevitable in case of ad-
ditional measurements. The number of reference points is
directly related to the visibility of terrain.

The following parameters were studied in the plots: the
volume of dead wood, the number of dead stems, species
composition, the structure of dead wood.

Characteristics of particular plots from
the viewpoint of their development

The permanent experimental plots were situated in
stands of the same age amounting to 160 years in Mt.
Certiiv mlyn and 170 years in Mt. Knghyng.

The species composition of stands in PEP is diametri-
cally different between Certiiv mlyn (PEP CM-I, CM-II)
and Knéhyné (KN-I, KN-II). While forest stands of Mt.
Certiv mlyn are characteristic by the occurrence of Fagus
sylvatica L., Acer pseudoplatanus L. and Picea abies (L.)
P. Karst, in Mt. Kn¢hyné, there are climax spruce stands
with sporadically interspersed beech and mountain ash.

In all PEP, stands occur in the stage of disaggregation.
In PEP KN-II only, where a fragment has been preserved
from the parent stand (which is replaced by relatively
vital natural regeneration), we can speak on the stage of
regeneration.

Surveying the forest detail with the inventory
of dead wood

In PEP, all living trees and dead standing trees were
numbered. Fallen dead trees were marked separately. In
case of fallen dead beech trees, often branched or with
multiple stems, the stem was divided into sections.
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The situation was recorded in the Field Map system
and further modified and visualized using the ArcView
(GIS) program. A final output consists in position plans
of particular PEP with the precise positional mapping of
surveyed objects.

In living trees, the following parameters were measured:
diameter at breast height (dbh), height, deviation from
the vertical axis, crown height (both of living and dead
crowns) and crown projection in some plots. In mapping
the forest detail, stress was mainly laid on the inventory
of dead wood. In standing dead trees, height and dbh were
measured and in fallen dead trees, diameter at top end, butt
end and at points of fracture.

Trees with a diameter < 4 cm were recorded in the
form of polygons and in maps they occur as the layer of
regeneration including both natural seeding and advance
growth. Planting in advance (if occurred) was recorded in
the form of points.

In conclusion of the inventory, 1 to 2 transects were
designed at right angles to the contour showing the course
of terrain in particular PEP.

Volume calculation, processing and evaluation
of data

The volume of living trees and standing dead trees was
calculated by means of tables based on respective heights
and dbh. In standing dead trees but also in living trees
with broken off crown where the accuracy of calculation
according to volume tables would not be fulfilled, the
calculation was carried out using Smalian’s formula for
calculation of the lying stem volume which calculates
with the area of butt end (S0) and top end (S1) of the
section of a respective length (h) [(SO + S1)/2 x h]. Simi-
larly, the volume of fallen dead stems is calculated by
the Field Map programme. A laser telemeter is not able
to determine the stem diameter and, therefore, diameter
in the point of breaking off and at the tree base had to
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Table 2. The number and volume of living trees and standing and fallen dead trees per ha

Living trees Standing dead trees Fallen dead trees

PEP Species number volume number volume number volume
trees/ha (m’/ha) trees/ha (m’/ha) trees/ha (m’/ha)

Fagus sylvatica 296 180.52 40 14.56 200 39.80

CM.I Acer pseudoplatanus 44 58.16 0 0.00 0 0.00
Picea abies 8 11.64 0 0.00 16 10.08

Total 348 250.32 40 14.56 216 49.88

Fagus sylvatica 124 83.04 32 10.56 132 24.24

CMLIL Acer pseudoplatanus 4 2.64 0 0.00 0 0.00
Picea abies 96 204.16 48 47.96 120 44.76

Total 224 289.84 80 58.52 252 69.00

KN Picea abies 220 178.76 140 61.32 220 66.96
Total 220 178.76 140 61.32 220 66.96

Picea abies 280 84.12 112 48.96 280 156.64

KNI Fagus sylvatica 20 0.48 0 0.00 0 0.00
Sorbus aucuparia 4 0.04 0 0.00 0 0.00

Total 304 84.64 112 48.96 280 156.64

be converted by means of stem taper. The taper was cal-
culated for each of the plots separately for living trees
with undamaged crown tops. Tree overbark volume was
converted to tree underbark volume using a coefficient
k=0.90909.

RESULTS
Total volume of living and dead wood per ha

The total wood supply determined by the Field Map
method amounted to 315, 418, 307 and 290 m*/hain PEP
CM-I (Table 2), CM-II, KN-I and KN-IT , respectively.
The average wood supply per ha was 332 m*/ha. Thus,
the sum of total wood supplies in four PEP (4 x 0.25 ha)
representing an area of 1 ha amounted to 309 m?/ha.

The living stand volume (growing stock) and its share in
the total wood supply amounts to 250 (80%), 290 (69%),
179 (58%) and 84 (29%) m’/ha in CM-I, CM-II, KN-I
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and KN-II, respectively. Mean volume of the living stand
amounts to 193 m* ha.

The volume of dead trees (both standing and fallen)
and their proportion in the total wood supply is 64 (20%),
128 (31%), 128 (42%) and 206 m3/ha (71%) in CM-I,
CM-II, KN-I and KN-II, respectively. Mean volume of
dead trees amounts to 132 m*/ha.

The volume of standing dead trees and their share in the
total volume of dead trees amounts to 14 (23%), 58 (46%),
61 (48%) and 49 m*/ha (24%) in CM-1, CM-II, KN-I and
KN-II, respectively. Mean volume of standing dead trees
amounts to 46 m*/ha.

The volume of down woody material and its share in the
total volume of dead trees amounts to 50 (77%), 70 (54%),
67 (52%) and 157 m*/ha (76%) in CM-I, CM-II, KN-I
and KN-II, respectively. Mean volume of fallen dead trees
amounts to 86 m*/ha.

Mean proportion of dead wood in the total standing vol-
ume amounted to 40% (Table 3). The lowest proportion

k-1

Fig. 1. Total wood supply per ha accord-

B Fallen sterms ing to particular plots
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Fig. 2. Average wood supply per ha in the Knghyn&-Certiv
mlyn NNR

was in CM-I (20.47%) and CM-II (30.64%). It is neces-
sary to consider the high proportion of dead wood in KN-II

(70.84%) as the result of unnatural disaggregation of the
stand. As for stress factors, particularly air pollution and

Ips typographus (L.) occurred at the end of the 80s and at
the beginning of the 90s of the 20™ century.

From the viewpoint of species composition, it is neces-
sary to mention the situation in CM-I where at an age of
160 years it is possible to state that a number of beech trees
lives to a physiological age under given conditions and
windfalls of the trees occur owing to the development of
stem rots (Ustulina deusta [Fr.] Petrak, Fomes fomentarius
[L.: Fr.] Kickx, Ganoderma applanatum [Pers.] Pat. etc.).
While in beech it is possible to state that the proportion
of dead wood is about 30% of the volume of living trees,
in Acer pseudoplatanus L. no dead stem was recorded in
the stage of development. Similar situation occurs also in
PEP CM-II where the proportion of beech dead wood was
about 40%. The situation is also similar from the aspect of
the number of dead stems when their number approaches

Table 3. Total wood supply per ha and the proportion of living trees and standing and fallen dead trees

Dead trees

Living trees

Living trees +
coarse woody

PEP standing dead trees fallen stems . dead trees
material
(m3/ha) (%) (m3/ha) (%) (m3/ha) (%) (m3/ha) (%) (m3/ha)
CM-1 250.32 79.53 14.56 4.62 49.88 15.85 64.44 20.47 314.76
CM-IT  289.84 69.36 58.52 14.01 69.50 16.63 128.02 30.64 417.86
KN-I 178.76 58.22 61.32 19.97 66.96 21.81 128.28 41.78 307.04
KN-IT 84.64 26.16 48.96 16.87 156.64 53.97 205.60 70.84 290.24
> PEP  200.89 60.42 45.84 11.53 85.75 25.79 131.59 39.58 332.48
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or exceeds the number of living stems. The condition
reflects dynamics of stands when wood decomposition is
under given conditions a long-term process. Plots KN-I
and KN-II in Mt. Knéhyné are more or less homogeneous
stands dominated by spruce. The volume of dead wood is
dominant there. The condition is, however, the result of

L
.
s =
[ ]
®
"
& L

-i
brving trod®
#  spnEe
standing el e
E '||I|'|.I|||
fallon dems
[
M depeferaliog
plod {125 Bai

[[5] i L 2¥ 11 { mu}

J. FOR. SCI, 50, 2004 (4): 171-180

Fig. 4. Situation in plot Certtiv mlyn IT (CM-IT)

other stressors than the result of a natural development of
stands which is particularly evident in plot KN-II where
the dominance of dead wood as against the wood of liv-
ing trees is quite distinct. It is necessary to mention the
proportion of living beech trees although dead wood of
the species has not been noticed.

Fig. 5. Situation in plot Kné¢hyné I (KN-I)
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Fig. 6. Situation in plot Kné¢hyné II (KN-II)

Table 4. The proportion of dead wood, viz. actual (measured) and model minimal (20%) and optimal (30%) of the example of

investigated plots

Model volume

Actual volume

Permanent . -
experimental plots minimal optimal
(m/ha) (%) (m*/ha) (%) (m/ha) (%)
CM-I 64 20 64 20 94 30
CM-II 128 31 84 20 125 30
KN-I 128 42 61 20 92 30
KN-II 206 71 58 20 87 30
Mean 132 40 66 20 100 30
DISCUSSION the standing volume fluctuates with the developmental

The volume of dead wood in central European forests
is being estimated to range between 50 to 200 m? per
hectare (ALBRECHT 1991). However, the volume of de-
caying wood greatly depends on the forest type, stand
age, relief, etc. Studying the situation in Czech nature
reserves HORT and VRSKA (1999) mention the share of
dead trees in total stock ranging from 8.6-47% of total
standing volume. Expressed in absolute terms, the vol-
ume of decaying wood in these reserves ranged between
50 to 220 m? per hectare. KORPEL (1988, 1997) recorded
as much as 85-400 m? decaying wood per hectare in
the Carpathian spruce virgin forests. The amount and
structure of dead wood vary depending on geographical
location, stand age, forest type etc. The proportion in
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stage of the forest.

While in Scandinavia, the standing volume is about
50-150 m*/ha in relation to locality (ROUVINEN, KOUKI
2002), in the region of Karelia in Russian, the volume of
coarse woody debris amounts to 69.5 m?*/ha ranging from
22.2 to 158.7 m*/ha (KARJALAINEN et al. 2002).

A nationwide inventory for estimating the amount,
structure, and dynamics of dead wood has been conducted
in Sweden already. Based on data from 1994-1996, the
average volume of dead wood on managed productive
forestland in Sweden was estimated to be 6.1 m*ha. The
highest average volumes were found in spruce (Picea
abies) forests in northern Sweden (12.8 m3/ha). The av-
erage annual production of dead wood was estimated to
be 0.18 m’/ha (FRIDMAN, WALHEIM 2000). In Britain,
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KIRBY et al. (1998) mention 60—140 m*/ha of dead wood
from unmanaged forests and less than 20 m*ha from
managed forests.

The highest biomass of dead wood was observed in the
Slovak virgin forest of Badin in the disaggregation phase
with 455.36 m*/ha and with 439.16 m*/ha in Dobro¢ for
the same stand development stage. The relation between
dead wood and living biomass in the aggregation phase
(juvenile growing phase) was 1:2 in Badin forest and
between 1:2 and 1:3 in the Dobro¢ forest, while a maxi-
mum was reached in the optimal phase with a variation
between 1:5 and 1:6. In the disaggregation phase, the
variation was between 1:2 and 1:2.5 (SANIGA, SCHUTZ
2001a). A similar situation can be noticed also in other
virgin forests of Slovakia (SANIGA, SCHUTZ 2001b,
2002).

The stronger differences were revealed among the
various developmental phases in the Bialowieza Prime-
val Forest in Poland. The volume of coarse woody debris
ranged from 147 m’/ha in degradation phase to 630 m*/ha
in biostatic-optimal phase. Difference in rate of stand
development was responsible for the variability of tree
volume within 338 m?/ha in early succession stand versus
634 m*/ha in close-to-climax stand. Coarse woody debris
contributed about one-quarter of the total above ground
wood biomass in Bialowieza ecosystems, ranging from
87 to 160 m*/ha (BOBIEC 2002).

High standing volume and the occurrence of dead wood
is mentioned by DEBELJAK (1999) on the example of the
Pecka fir/beech (Abieti-Fagetum dinaricum) Slovenian
virgin forest. For beech, he gives the volume of dead
wood 109.29 m*ha and growing stock 529.65 m*/ha.
For silver fir, it is 521.19 m’/ha of dead wood and
166.12 m*/ha growing stock.

According to studies conducted in the period 1987 to
1991, the proportion of dead wood in present commercial
forests of the Czech Republic ranges about 7% of the total
biomass (KRAUS 1999). In natural forests, the volume of
dead wood is, however, substantially higher. Based on
studies of natural conditions in nature reserves of the CR,
the volume of dead wood in relation to the total standing
volume ranges from 9 to 50% (HORT, VRSKA 1999; VRS-
KA et al. 2000a,b, 2001a,b,c, 2002). In mountain climax
spruce communities in the Krkonose Mts., the proportion
of dead wood reaches up to 35% of the total standing vol-
ume. The average volume of coarse woody debris amounts
there 162 m*ha (u.b.), of this 115 m? are standing dead
trees and 46 m* down woody material (JANKOVSKY et
al. 2002).

The average volume of dead wood determined by
measurements in the Knéhyné-Certiiv mlyn National
Nature Reserve (NNR) was 132 m?/ha, i.e. 40% of the
total wood volume. Of this, 86 m3/ha amounts to wood of
down woody material and 46 m*/ha standing dead trees.
The determined standing volume of a living stand as an
average for all plots amounts to 193 m3/ha. If we do not
take into account PEP Knéhyné II where the stand was af-
fected by a bark beetle disaster the growing stock amounts
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to on average 240 m?*/ha. These data roughly correspond
to the lower limit of volumes from 1976 (VACEK et al.
1994) at the Labsky dul locality, the Krkonose Mts. which
ranged from 157 to 916 m’/ha. The highest growing stock
occurs in PEP Certtiv mlyn II, viz. about 290 m*/ha and,
on the contrary, the lowest one in PEP Kn¢hyné I where
it reaches 84 m3/ha only.

Also in the Milegicky prales Nature Reserve, the Su-
mava Mts. which approaches by its altitude of 1,100 m to
conditions of PEP in the Beskids, 138 m’/ha of standing
dead trees were recorded, thus nearly the same volume
(HORT, VRSKA 1999). The average proportion of dead
wood in relation to the living stand amounts to 68% (with-
out PEP Knéhyn¢ I145%). Very similar values were found
in the Razula NNR (715-815 m alt.), viz. 47%. The low-
est volume of standing or fallen dead trees occurs in PEP
Certiiv mlyn I amounting to 14 or 50 m¥/ha, respectively.
The highest volume of standing dead trees occurs in PEP
Knéhyné 1, viz. 61 m*ha and that of fallen dead trees in
PEP Knéhyné II, viz. 157 m*/ha.

In total, the average proportion of dead wood in studied
PEP amounts to about 40% of the total average stand-
ing volume which is 332 m*ha. The value considerably
approaches to 35% found in PEP in the KrkonoSe Mts.
(JANKOVSKY et al. 2002).

From the viewpoint of forest ecosystem management, it
is not possible to determine universally either a minimum
or maximum proportion of dead wood particularly with
respect to the forest dynamics. Similarly, the high propor-
tion of dead wood is not a symptom of stability or of the
autochthonous character of an actual stand particularly
as for the consequence of a premature disintegration of
a forest ecosystem. Even in mature stages, the amount
of dead wood does not exceed 60-70% of the standing
volume. Thus, a higher proportion can be the result of
a premature disintegration and disturbance of an ecosys-
tem. About 20% of a growing stock can be considered
to be the minimum amount of dead wood. The limit was
observed in all plots under investigation. A condition in
plots Certiiv mlyn I and II can be considered to be the
natural condition of a sycamore maple or silver fir/beech
community at the beginning of the stand disintegration.
Differences in the proportion of dead wood between the
plots are minimum ranging from 20 to 30%. However, as
for an absolute difference, it is possible to find as much
as double difference in the volume of dead wood in both
plots resulting from differences in the growing stock.
In other two plots Knéhyné I and Knéhyné II, there is
a higher proportion in dead wood as a result of damage
to the stand by air pollution and bark beetles in previous
years. Under given conditions of the nature reserve and
stand age, about 30% of the standing volume is considered
to be the optimum proportion of dead wood (Table 4).
However, it is necessary to emphasize a fact that the
mentioned values of the minimum and optimum volumes
of dead wood are intended for mature stands situated in
the 6™ spruce/fir/beech to the 7% spruce forest vegeta-
tion zone and classified in the category of protection or
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special-purpose forests. A situation on the Mt. Knéhyné
top can be considered to be a quite unnatural condition.
In 1992, a bark beetle disaster occurred there and barked
and debranched wood was left on the plot. Stems are
decomposed to a minimum extent by the fungus Gloeo-
phyllum abietinum (Bull.: Fr.) P. Karst. Other species of
wood-destroying fungi occur on such debarked stems only
exceptionally.

To a certain extent, the findings obtained can be also
applied in a commercial forest where the share of dead
wood is given from 1 to 6%. For example in Germany,
it is from 1-3 m’/ha to 5-10 m%/ha, i.e. 1-2% of the
growing stock (AMMER 1991). In the Czech Republic,
the proportion approaches 7% which amounts to about
15-20 m? unprocessed wood per ha (KRAUS 1999).
The values consider the above-ground part of a stem
only while the woody biomass of roots and stumps is
not included in the calculations. Generally, the woody
biomass of underground parts is estimated to be 30 to
60% of the standing volume. The character of decom-
position of woody biomass placed in soil and that of the
above-ground part is diametrically different as well as
the decomposition of smallwood (below 7 cm d.o.b.)
and wood of stems. From the viewpoint of forest man-
agement planning, it is possible to consider about 15 to
30 m3/ha to be a minimum amount of left above-ground
biomass. The structure, quality and dispersion of left
woody biomass is a marked and so far unstudied factor.
In the majority of commercial forests, the only suitable
substrate for decomposition processes is logging debris,
stumps and root systems which are usually not processed.
Particularly stems of larger dimensions are absent.

CONCLUSION

In 2000-2002, in 4 permanent experimental plots of an
area of 50 x 50 m situated in the zone of climax spruce, syc-
amore maple/beech and rowan/spruce communities in the
Beskids, a general inventory was carried out of living and
dead wood with an accurate survey of particular plots.

An average total timber supply per ha in the region of
the Knéhyné-Certiiv mlyn NNR amounted to 332 m*/ha.
The average volume of coarse woody debris and a propor-
tion in the total standing timber reaches 132 m*ha (40%)
of which down woody material amounts to 86 m*/ha and
standing dead trees represent 46 m*/ha.

About 20-30% of the growing stock can be considered
to be the optimum amount of dead wood. Under given
conditions, it is 60—120 m*/ha. However, the structure and
quality of wood in a stand as well as frequency distribu-
tion of dead wood in particular stages of decomposition
or age are a question. The found out volume of dead wood
cannot be generalized for commercial forests where other
priorities are determined than in case of protected regions.
Nevertheless, also there it is acceptable even from the
economic point of view to leave standing dead trees and
down woody material without any processing. In case of
phyto-sanitary hazard only, it is necessary to consider
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sanitation measures. The most important risk factor in
spruce is cambioxylophagous insect particularly in case
of unmixed spruce stands.
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Inventarizace tlejiciho dieva v NPR Knéhyné-Certiiv mlyn (Moravskoslezské Beskydy)

L. JANKOVSKY, D. LICKA, K. JEZEK

Lesnickad a dievaiska fakulta, Mendelova zemédélskad a lesnickd univerzita, Brno, Ceskd republika

ABSTRAKT: Na ¢&tyfech trvalych vyzkumnych plochach v podminkach horskych lesnich ekosystémti NPR Knéhyng-Certtiv
mlyn (Moravskoslezské Beskydy) bylo inventarizovano tlejici dfevo. Byly zachyceny tlejici kmeny, stojici souse a zivé stromy.
Ziskana data byla vyuzita ke stanoveni dil¢ich a sumarizovanych objemt tlejiciho dieva a jeho podilu na zivém porostu. Kazdy
zaméfeny objekt byl popsan nejen z pohledu dendrometrického, ale i s ohledem na nésledné probihajici vyzkumy biodiverzity
dievni mykoflory, sukcese dekompozi¢nich procest, pfirozené obnovy na tlejicim drevé aj. Primérna celkova hektarova zasoba
dfeva byla v oblasti NPR Kn&hyn&-Certiv mlyn 332 m*ha. Primérny objem tlejiciho deva a podil na celkové zasobé dfeva

dosahuje 132 m’/ha (40 %), z toho 86 m*/ha ¢ini hmota lezicich sousi a 46 m*/ha hmota stojicich sousi.

Kli¢ovi slova: tlejici dfevo; inventarizace; Field Map; Moravskoslezské Beskydy; NPR Knéhyné-Certiv mlyn

Pritomnost tlejiciho dieva je charakteristickym rysem
lesnich ekosystému. Vyrazné tak determinuje les od
jinych typu terestrickych spoleCenstev. Pfiznivy efekt
tlejiciho dieva se projevuje v kolob&hu prvkd, v retenéni
funkci lesa, tlejici dievo je vyznamné z hlediska biodiver-
zity, podpory mykorhiz apod. Je vyznamnym fenoménem
obnovy lesa zvlasté v horskych oblastech. Cilem prace je
inventarizace tlejiciho dieva v podminkach NPR Knéhy-
n&-Certiiv mlyn.

Na ¢tytech trvalych vyzkumnych plochach (dale TVP)
oznacenych jako Knéhyné I a II (dale KN-I, KN-II)
a Certiiv mlyn I a II (dale CM-I, CM-II) byla provedena
inventarizace tlejici dfevni hmoty. Na TVP jsou oc¢islova-
ny veskeré zivé stromy a stojici souse. Lezici souse jsou
oznaceny samostatné. Situace byla zachycena v systému
Field Map a dale upravovana a vizualizovana v programu
ArcView (GIS). Finalnim vystupem jsou pozicni plany
jednotlivych TVP s pfesnym pozi¢nim vykreslenim za-
meéfenych objektt.

U zivych stromt byl zméfen prumér ve vycetni vys-
ce, vyska, piipadny odklon od svislé osy, nasazeni Zivé
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a odumfielé ¢asti koruny a na nékterych plochach korunova
projekce. Pfi mapovani lesniho detailu byl diraz kladen
pfedevsim na inventarizaci tlejiciho dfeva. U stojicich
sousi byla méfena pouze vyska, tloustka ve vycetni vysce
au lezicich sousi primér na Cele, ¢epu a v mistech zlomu.

Celkova zasoba dieva zaméfena metodou Field Map
¢ini u TVP CM-I 315 m¥/ha (tab. 2), u CM-II 418 m?/ha,
u KN-I 307 m*/ha a u KN-II 290 m*/ha. Primérna hekta-
rova zasoba dfeva je 332 m*ha. Soucet celkovych zasob
dfeva na ¢tyfech TVP (4 x 0,25 ha), které maji dohromady
rozlohu 1 ha, dosahuje 309 m®/ha.

Objem zivého porostu a jeho podil na celkové zaso-
bé dieva dosahuje u CM-1 250 m*/ha (80 %), u CM-II
290 m*ha (69 %), u KN-I 179 m*/ha (58 %) a u KN-II
84 m3/ha (29 %). Primérny objem Zivého porostu ¢ini
193 m*ha.

Objem sousi (stojicich i lezicich) a jejich podil na cel-
kové zasobé dieva je u CM-1 64 m*/ha (20 %), u CM-II
128 m*ha (31 %), u KN-I 128 m*/ha (42 %) a u KN-II
206 m*/ha (71 %). Praimérny objem sou$i dosahuje
132 m’/ha.
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Objem stojicich sousi a jejich podil na celkovém obje-
mu sousi ¢ini u CM-I 14 m*ha (23 %), u CM-II 58 m3/ha
(46 %), u KN-I1 61 m*/ha (48 %) a u KN-1149 m*/ha (24 %).
Primérny objem stojicich sousi dosahuje 46 m*/ha.

Objem lezicich sousi a jejich podil na celkovém objemu
sousi ¢ini u CM-I 50 m*/ha (77 %), u CM-II 70 m*ha
(54 %), u KN-I 67 m*ha (52 %) a u KN-II 157 m*ha
(76 %). Pramérny objem lezicich sousi je 86 m3/ha.

Primérny podil tlejiciho dfeva z celkové porostni za-
soby byl 40 % (tab. 3). Nejnizsi podil byl u plochy CM-I
(20,47 %) a CM-II (30,64 %). Vysoky podil tlejiciho dieva
na plose KN-II (70,84 %) je nutné povazovat za disledek
nepfirozeného rozkladu porostu. Ze stresovych faktort
se zde koncem osmdesatych a po¢atkem devadesatych let
20. stoleti uplatnily pfedevsim imise a Iykozrout smrkovy
Ips typographus L.

Z hlediska druhového sloZeni je tfeba se zminit o situ-
aci na plose CM-I, kdy ve v€ku stromd 160 let je mozné
konstatovat, ze fada bukt se zde doziva fyziologického
véku v danych podminkach a dochazi k vyvraceni buki
v disledku rozvoje hnilob ve kmenech (Ustulina deusta
[Fr.] Petrak, Fomes fomentarius [L.: Fr.] Kickx, Gano-
derma applanatum [Pers.] Pat. aj.). Zatimco u buku je
mozné konstatovat, ze podil tlejiciho dieva je asi 30 %
objemu dieva zivych stromt, u Acer pseudoplatanus L.
nebyl zaznamenan v této fazi rozpadu zadny tlejici kmen.
Obdobna situace je i u TVP CM-II, kde podil tlejiciho

dfeva buku byl asi 40 %. Podobna situace je i z hlediska
poctu tlejicich kmend, kdy se jejich pocet bliZi poctu nebo
prekracuje pocet kmenut zivych. Tento stav reflektuje dy-
namiku porosti, kdy rozklad dfeva je v danych podmin-
kach dlouhodobym procesem. Plochy na Knéhyni KN-I
a KN-II jsou viceméné homogenni porosty s dominanci
smrku. Objem tlejiciho dfeva je zde dominantni. Tento
stav je vSak spi§ dusledkem plisobeni jinych stresorti nez
vysledkem pfirozeného rozvoje porostid, coz je ziejmé
zvlasté na plose KN-II, kde je jednoznacna ptevaha tleji-
ciho dfeva nad dievem zivych stromt. Zde je tfeba upo-
zornit na zastoupeni zivych buku, pfestoze tlejici dievo
této dfeviny nebylo zaznamenano.

Za optimalni mnozstvi tlejici dfevni hmoty je mozné
v téchto podminkach povazovat asi 20-30 % porostni
zasoby; v danych podminkach je to 60—120 m*/ha. Otaz-
kou je vSak struktura a kvalita dfevni hmoty v porostu
a rozlozeni Cetnosti tlejiciho dfeva ve stupnich rozkladu,
resp. jejiho stari. Zjisténé mnozstvi tlejiciho dieva neni
mozné generalizovat pro lesy hospodaiské, kde jsou
vytyCeny jiné priority nez v pfipadé chranénych tzemi;
pfesto i zde je také z ekonomického hlediska pfijatelnym
feSenim ponechani stojicich a lezicich sousi bez jakého-
koli zpracovani. Jen v pfipadé hrozby fytosanitarnich rizik
je nutné uvazovat o sanacnim zasahu. Nejvyznamnéjs$im
rizikovym faktorem je v pfipad¢ smrku podkorni hmyz,
zvlasté pokud jde o nesmiSené smrkové porosty.
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