JOURNAL OF FOREST SCIENCE, 50, 2004 (7): 327-337

Changes in trends of the height growth of spruce and pine derived
from continuous measurements in forest management plans

of Kostelec nad Cernymi lesy and on pilot research plots

in the Czech Republic
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ABSTRACT: In changing growth conditions, methodical procedures should concentrate on the investigation of processes currently
under way in forests. Many studies have shown that present models of forest growth parameters differ from previous surveys as
far as for instance the height is concerned. Causes of these phenomena have not been satisfactorily explained although various
hypotheses are investigated. In our study, we present partial results of the investigation of height growth within a sixty-five-year
period, based on the analysis of data obtained from seven forest management plans in the management-plan area of Kostelec nad
Cernymi lesy (Kostelec n. C. 1.) and continuous measurements on pilot research plots in the period of 1965-1994. The comparison
of mean height growth curves obtained by the curve fitting of the values of empirical data signifies by their different course and
increasing kurtosis a dependence on the calendar year when the measure was taken. It signifies an increasing height growth trend
of both species in the given area.
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The trend of growth development of European tree spe-
cies has shown substantial differences in the last decades,
and it is confirmed by a number of authors who based their
studies on measurements on research plots, e.g. SCHMIDT
(1969), PRETZSCH (1985), SEQUENS (1985). When regis-
tering real increment, it was not confirmed that the forest
always grew in the same way. Therefore, some authors
recommend that the increment should be dealt with not
only as the function of stand age but also as the function
of an increment at the particular moment and thus the
increment should be seen as the function of the stand age
and year (KOUBA 1985).

For the above-mentioned reasons, the methodical proce-
dures of determination of forest stand values should rather
aim at investigations of their current development in the
forest. A number of studies showed that the present forest
growth models differed from previous observations as far
as for instance the height is concerned. Causes of these phe-
nomena have not been satisfactorily explained; nevertheless,
various hypotheses are investigated. These findings, though,
were found useful in methodical procedures of the construc-
tion of yield tables of the CR (CERNY et al. 1996).

In the study, there is a graphical and numerical compari-
son of the results of stand-height-growth investigations
of our principal conifers, spruce and pine. Differences in
height-growth trends of both tree species growing in similar
natural conditions were viewed from the aspect of stand age
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and year of measurement. The authors made use of quite
a large database of the long-term series of continuous meas-
urements of mean stand height, which follows the previous
research (SEQUENS 1985, 1994). The existing empirical
data on the mean stand height were complemented by
heights of spruce and pine from FMP Kostelec n. C. 1. 2001
in the area of the Training Forest Enterprise Kostelec n. C. 1.
and furthermore by continuous measurements of both tree
species on pilot research plots (PRP) founded by Lespro-
jekt in the whole CR. The research was carried out in the
framework of the Grant of Prof. Jan Kouba, called Methods
of Optimal Management of Forest Development and Pro-
duction in Variable growth Environment and Economic and
Ecological Risks (No. 526/01/0922) and the Grant called
Modeling of Forest Development and Production Using
Mathematica Programme by CIGA CUA.

EMPIRICAL MATERIAL AND
METHODOLOGY OF ITS PROCESSING

Height data from a time series of FMPs in the
Training Forest Enterprise in Kostelec n. C. 1.

The data on mean stand heights were taken from for-
est management books of forest management plans from
the years 1936, 1952, 1961, 1971, 1981, 1991 and 2001
for the area of the Training Forest Enterprise Kostelec
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Table 1. Number of measurements of mean stand heights of pine and spruce in age classes according to particular FMP of Kostelec

n.C. 1L
Pine/Spruce
Age class PI SP PI Sp PI SP PI SP PI SP PI Sp PI SP PI SP
10 20 30 40 50 60 70 80

FMP 1936 0 0 0 1 50 1 72 0 51 2 66 17 29 11 21
1952 0 5 11 18 43 13 75 8 75 5 68 86 19 39
1961 2 12 13 39 22 42 16 70 17 96 9 88 16 76
1971 17 40 17 24 9 45 25 71 34 77 17 92 28 163 28 133
1981 60 117 17 45 3 21 5 36 17 43 19 32 12 47 24 69
1991 114 145 61 131 28 67 10 28 6 42 18 41 15 42 13 46
2001 38 87 63 105 59 101 17 51 12 28 2 23 8 29 10 27

Pine/Spruce
Age class PI SP PI SP Pl SP Pl SP Pl  SP PI SP Pl SP Pl SP PIL SP
90 100 110 120 130 140 150 160 Total

FMP 1936 0 27 4 8 2 0 3 0 1 0 0 0 0 0 55 326
1952 16 26 13 24 12 10 1 0 0 0 0 2 0 124 473
1961 35 30 14 21 17 20 10 2 1 0 0 0 1 0 172 507
1971 280 90 45 45 22 29 23 25 11 12 4 1 6 2 0 0 314 849
1981 1 84 15 63 23 18 17 17 12 11 6 3 0 0 1 0 242 606
1991 22 73 16 78 15 65 23 2] 8 I3 7 3 2 0 2 0 360 795
2001 9 28 8 35 5 42 4 40 14 9 6 5 2 2 0 0 257 612

Total 1,524 4,168

n. C. 1. Forest management plans are regularly updated in
ten-year periods. World War II caused the longer period
between 1936 and 1952. The management-plan area of

Kostelec n. C. 1. is situated on the boundary line of two
climatically different forest regions of the Stfedoceska
pahorkatina Hills and Polabi lowland. Its forest veg-

Table 2. Number of measurements of mean stand heights of pine and spruce in age classes according to selected pilot research plots

founded by Lesprojekt
65-74 75-84 85-94 Total 65-94
Age class
PI SP PI SP PI SP PI SP
10 0 0 0 0 0 0 0
20 1 1 0 0 0 0 1
30 2 0 1 2 0 0 3 2
40 7 17 3 3 1 1 11 21
50 28 21 14 20 2 4 44 45
60 32 38 34 32 15 17 81 87
70 31 56 33 52 35 31 99 139
80 36 56 40 72 39 45 115 173
90 29 27 40 73 39 66 108 166
100 20 33 29 42 64 95 101
110 7 21 10 32 26 60 40
120 1 8 4 19 28 12
130 1 1 6 8 3
140 2 1 1 4
150 2 1 3
160 2 2
197 228 231 297 234 265 662 790
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Table 3. Parameters of Korf’s growth function for curve fitting of the stand heights from FMP

Year of Pine Spruce
measurement 4 k n y k n
1936 28.92 275.272 2.43157 50.21 35.110 1.87403
1952 34.86 21.658 1.86112 36.66 77.242 2.11397
1961 78.98 2.713 1.37697 41.27 18.982 1.81896
1971 32.82 16.428 1.84646 34.77 48.144 2.05985
1981 28.86 25.854 1.99458 36.35 63.936 2.12503
1991 36.00 9.506 1.72905 46.30 13.007 1.75737
2001 35.35 11.749 1.79452 54.92 11.094 1.69922
Table 4. Parameters of Korf’s growth function for curve fitting of the stand heights from PRP
Measurement Pine Spruce
A k n A K n
65-74 25.64 13.842 1.88383 25.29 28.821 2.08263
75-84 24.84 44.753 2.20074 25.16 1,982.290 3.10644
85-94 25.40 62.656 2.30262 26.73 102,869.934 4.01177

etation zones are as follows: 3™ oak-beech — 53.8%,
4% beech — 24.2% and 2™ beech-oak — 21%. Mean stand
heights in the forest management plan were measured to
the nearest 1 m. Spruce and pine stands with the follow-
ing parameters were selected for monitoring: the stand
area of spruce and pine > 0.5 ha, spruce representation
> 85%, pine representation > 80%, spruce stand density
> 8, pine stand density > 7. Areas larger than 0.5 ha
ensure the elimination of stand residues or groups of
trees unduly influenced by neighbouring stands. Repre-
sentation of 85% or 80% diminishes competition of tree
species within the stand. Stand density 8 or 7 eliminates
the stands thinned by occasional felling. Lower percent-
age for pine was set in accordance with its relatively
lower representation in the forest management-plan area.
Numbers of the acquired data on mean stand heights are
presented in Table 1 and they stand for 4,168 spruce
measurements and 1,524 pine measurements.

Height data from continuous measurements of
spruce and pine pilot research plots (PRP)

The database of height measurements was supplemented
by data from continuously measured (in five-year periods)
research plots. The owner, Department of Public Adminis-
tration and Game Keeping of the Ministry of Agriculture,
permitted utilization of these valuable empirical data for
research. The plots were founded and continuously meas-
ured in the years 1965-1994 and they served as a source
of data necessary for the construction of yield tables for
our natural conditions.

At present, and after a thorough review, these plots
serve for monitoring of the forest stand situation. To
compare height measurements from pilot research plots
and continuous measurements from forest management

J. FOR. SCI,, 50, 2004 (7): 327-337

plans of Kostelec n. C. 1., only data from the 2™, 3% and
4™ forest vegetation zone in the area of the Training For-
est Enterprise Kostelec n. C. 1. were used. The results of
this selection (Table 2) divided according to the years of
measurement (1965-1974, 1975-1984 and 1985-1994)
and age class encompass 790 spruce measurements and
662 pine measurements in all.

Curve fitting of the empirical data
Real stand height data on both tree species from the

above-mentioned empirical material were fitted in age
dependence by Korf’s growth function:

y(@®=Aexp( )

1-n

This growth function was devised in 1939 (KORF 1939)
and has been successfully used in this country as well as
abroad for modelling the height growth of forest stands
(HALAJ, REHAK 1987; ZEIDE 1993; KIVISTE 2002).
When using mean growth of many stem analyses of vari-
ous tree species in various locations, the Korf’s function
turned out to be far more precise than any other growth
function (ZEIDE 1993).

The current height increment was calculated as the first
derivative of the presented growth function

k
tlfn) .

(O =Aexp( -

1-n
The mean increment was calculated by the equation

i0-"1

The parameters of growth functions for particular cases
are presented in Tables 3 and 4.
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Fig. 1. Fitted mean stand heights of spruce in FMP
Kostelec n. C. 1.
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Results of curve fitting

For the purpose of data evaluation, the height data were
sorted into age classes in accordance with the mean values
recognized and fitted. In the first place, table overviews
were created in dependence on the year of the survey. The
results of sorting the height data from FMPs and PRPs of
both tree species are presented in Tables 5 and 6.

The scope of the dotted field of stand heights expresses
arelatively broad amplitude of height stratification of this
variable in the given period. Nearly all FMPs show a shift
of the level of height classes in dependence on the increas-
ing calendar age. The curve of height data in FMP 1936
and FMP 1952 is rather indistinctive, but we have to bear
in mind, in the first case, that a lower number of measured
data was obtained, and in both cases, the methodology of
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Fig. 2. Fitted mean stand heights of pine in FMP
Kostelec n. C. 1.

stand height measurement could show certain inaccuracy
as the height could be only estimated.

Fitted curves of the height growth of spruce and pine
from all FMPs are presented in Figs. 1 and 2.

Spruce height data from selected FMPs

From the total number of seven FMPs, the data from
the years of 1936, 1971, 1991 and 2001 were selected
for detailed graphical representation of height growth of
spruce and pine. Except for the 1936 fitted height curve,
which from the age of 100 years coincided with the data
of the 1971 curve, the sequence of the three remaining
curves shows an upward trend whose absolute values are
presented in Table 5 and demonstrated in Fig. 3. At the age
of 100 years, the fitted mean stand heights reach the fol-
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Fig. 3. Fitted mean stand heights of spruce in FMP
Kostelec n. C. 1.
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Fig. 4. Current height increment of spruce in
FMP Kostelec n. C. 1.
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lowing values: FMP 1936 — 24.5 m; FMP 1971 — 24.7 m;
FMP 1991 — 27.4 m; FMP 2001 — 29.1 m.

Fitted curves of the current and mean height increment
values of spruce are presented in Figs. 4 and 5. In depend-

120 Fig. 5. Mean height increment of spruce in
FMP Kostelec n. C. 1.

ence on the calendar age, the age of culmination of the
spruce height increment shows a decrease.

The particular age of culmination of the current spruce
height increment measured on FMPs (1936, 1971, 1991

Table 5. Survey of height measurements of spruce from the data of FMP of Kostelec and measurements on PRP (real values and

fitted values)
FMP Kostelec n. C. 1. Measurement on PRP
Age 1936 1971 1991 2001 65/74 75/84 85/94
cl. I. V. fw I. V. fv I. V. fv I. V. fv I. V. fv I. V. fv I. V. fv
(m)  m) (m) m) (m)  m) (m (m) (m) (m) (m) (m) (m) (m)
10 0.2 0.7 0.7 2.2 1.3 2.3
20 34 5.2 5.0 7.7 5.1 7.8 9.4 9.0
30 6.0 6.4 7.9 10.1 9.8 12.5 9.8 12.6 12.9 12.7 12.2
40 8.3 10.2 12.3 14.0 14.5 16.2 14.4 16.5 143 15.5 16.0 16.9 16.3 16.0
50 12.3 13.5 15.5 16.9 17.7 19.1 17.8 19.6 16.2 17.2 19.3 19.6  20.0 206
60 15.9 16.4 18.0 192 209 214 212 222 18.9 184 209 212 232 230
70 17.8 189 202 21.0 238 23.3 245 24.4 205 194 227 223 238 243
80 194 21,0 222 225 248 249 272 262 21.0 201 23.6 229 249 251
90 21.3 229 235 23.7 258 26.2 275 278 229 206 248 234 259 256
100 238 245 248 246 267 274 285 291 19.8 211 25,6 238 27.1 25.9
110 259 238 255 280 284 30.1 30.4 19.7 215 223 24.0 288  26.1
120 305 272 255 262 28,6 293 306 314 226 242 245 26.2
130 27.0 268 272  30.1 324 324 246 263
140 23.0 274 31.7 308 302 33.3
150 220 278 335 34.1
160
J. FOR. SCI,, 50, 2004 (7): 327-337 331



Table 6. Survey of height measurements of pine from the data of F
values)

MP of Kostelec and measurements on PRP (real values and fitted

FMP Kostelec n. C. 1.

Measurement on PRP

Age 1936 1971 1991 2001 65/74 75/84 85/94
v fv Lv. fow Lv. fw Lv. fw Lv. fw Lv.  fo Lv. fw
(m) (m) (m) (m) (m) (m) (m) (m)  (m) (m) (m) (m) (m) (m)
10 0.4 1.5 1.4 3.2 1.6 3.5
20 3.7 6.5 5.2 8.3 6.3 8.7 9.4 8.5
30 6.0 6.6 8.2 10.8 9.1 12.1 10.4 12.5 10.9 11.8 14 13.3
40 7.0 10.9 13.6 13.9 14.3 14.9 13.6 15.3 12.6 14.1 14.8 15.9 18.5 17.1
50 14.2 15.4 16.2 16.5 17.0 17.4 17.5 15.7 15.7 17 17.7 16.5 18.9
60 20.3 16.7 16.7 18.0 18.4 18.7 16.5 19.2 17.7 16.8 19.2 18.9 19.7 20.1
70 18.0 18.6 18.5 19.4 20.1 20.0 21.1 20.6 18.8 17.8 20.3 19.8 21.4 21.0
80 18.9 20.1 18.6 20.5 21.5 21.2 22.7 21.8 18.8 18.5 21.5 20.5 22.5 21.7
90 20.2 21.3 20.9 21.5 22.2 22.1 20.3 22.7 18.8 19.1 21 21.0 22.8 22.2
100 21.8 22.2 22.2 22.2 22.3 22.9 24.0 23.6 19.3 19.6 21.1 214 22.8 22.5
110 22.3 23.0 23.7 22.9 22.7 23.6 25.0 24.4 20.3 20.1 20.9 21.8 22.5 22.9
120 24.3 23.6 23.3 23.5 24.0 24.3 25.3 25.0 21.1 20.4 22.5 22.1 23.1 23.1
130 26.3 24.1 23.6 23.9 24.5 24.8 24.9 25.6 21.9 20.7 22.7 22.3 22.9 23.3
140 21.5 24.6 233 24.4 23.7 25.3 26.2 26.1 18.8 21.0 243 22.5 24.8 23.5
150 22.8 24.8 25.5 25.8 23.5 26.6 20.5 22.7 25.4 23.7
160 24.5 26.2 20.9 23.8

and 2001): 28, 20, 16 and 14 years, with the maximum
values of the current increment at the time of culmination:
0.39,0.52, 0.57 and 0.56 m.

The particular age of culmination of the mean spruce
height increment measured on selected FMPs: 58, 38,
30, and 32 years, and the maximum values of the mean
increment at the time of culmination: 0.27, 0.35, 0.42 and
0.42 m.

Pine height data from selected FMPs

As above, the data from the FMPs of Training Forest
Enterprise Kostelec n. C. 1. from 1936, 1971, 1991 and
2001 were selected for detailed graphical representation
of fitted data on pine height growth trends (Fig. 6 and
Table 6). The curves of the height growth show an interest-

30 -

FMP 2001
25 FMP 1991
| FMPI9TL

FMP

ing similarity. The curve of fitted height growth of pine, as
well as of spruce, at the age of 100 shows the following
values: FMP 1936 and 1971 the same value of 22.2 m,
FMP 1991 — 22.9 m and FMP 2001 — 23.6 m.

Fitted curves of current and mean pine increment are
presented in Figs. 7 and 8. Similarly, in dependence on
the calendar age, the particular age of culmination of the
pine height increment shows a decrease.

The particular age of culmination of the current pine
height increment measured on selected FMPs (1936,
1971, 1991 and 2001): 28, 14, 10 and 10 years, with the
maximum values of the current increment at the time of
culmination: 0.47,0.52, 0.56 and 0.62 m.

The particular age of culmination of the mean pine
height increment measured on selected FMPs (1936,
1971, 1991 and 2001): 50, 28, 22 and 22 years, and the

Fig. 6. Fitted mean stand heights of pine in FMP
Kostelec n. C. 1.
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Fig. 7. Current height increment of pine in
FMP Kostelec n. C. 1.

Fig. 8. Mean height increment of pine in
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maximum values of the mean increment at the time of
culmination: 0.28, 0.37, 0.42 and 0.45 m.

Height data from selected PRPs

Besides the empirical material obtained from the series
of FMPs from the area of the Training Forest Enterprise
Kostelec n. C. 1., the data from measurements on pilot
research plots (PRPs) were also utilized for research
on stand height of both tree species. To reach at least

30 -
PRP 84-95

FMP Kostelec n. C. 1.

comparable growth conditions, research plots from for-
est vegetation zones similar to the area of the Training
Forest Enterprise Kostelec n. C. 1. were selected (2", 3%
and 4" FVZ) to obtain spruce height data.

Spruce height data from selected PRPs
Table 5 presents real mean height data in accordance

with age classes, divided into ten-year periods of measure-
ments: 1965/1974, 1975/1984 and 1985/1994.
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100

120 Fig. 9. Fitted mean stand heights of spruce in

selected PRPs
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Fig. 10. Current height increment of spruce in
1 selected PRPs
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In comparison with the other results, the fitted height
curves (Fig. 9) from the age of 60 years are also almost
parallel to the upward trend according to the time of meas-
urement. At the age of 100 years, they reach the following
fitted values: PRP 1965/74 —21.1 m; PRP 1975/84 —23.8 m;
PRP 1985/94 — 25.9 m.

Contrary to the FMP data, the sequence of culmination
of current and mean increment is reversed, resulting from
the decreasing kurtosis of fitted height curves (Figs. 10
and 11).

The particular age of culmination of the current spruce
height increment measured on selected PRPs: 11, 21 and

29 years, with the maximum values at the time of culmina-
tion: 0.68, 0.83 and 0.97 m.

The particular age of culmination of the mean spruce
height increment measured on selected PRPs: 22, 37 and
46 years, and the maximum values at the time of culmina-
tion: 0.45, 0.44 and 0.42 m.

Pine height data from selected PRPs
Average data on mean stand heights of pine from the

selected PRPs that, similarly to spruce, represent the 2",
3 and 4" FVZ are presented in Table 6. Fig. 12 shows the

Fig. 12. Fitted mean stand heights of pine in
selected PRPs
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Fig. 13. Current height increment of pine in
selected PRPs
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curves of fitted heights sorted in three ten-year age periods

of measurements. The depicted data show, similarly to
spruce, an upward parallel trend in almost the whole age
span. At the age of 100 years, they reach the following fit-

ted values: PRP 1965/74 —19.6 m; PRP 1975/84 —21.4 m;
and PRP 1985/94 —22.5 m.

This tree species also shows the reversed sequence
of culmination of current and mean increment, result-
ing from the decreasing kurtosis of fitted height curves
(Figs. 13 and 14).

The particular age of culmination of the current pine
height increment measured on selected PRPs: 10, 12 and
13 years, with the maximum values at the time of culmina-
tion: 0.60, 0.71 and 0.79 m.

The particular age of culmination of the mean pine
height increment measured on selected PRPs: 20, 24 and
24 years, and the maximum values at the time of culmina-
tion: 0.42, 0.46 and 0.49 m.

SUMMARY AND RESULTS

To determine the stand height growth quite an exten-
sive empirical material was gathered from two sources. In
the first place, it was continuous measurements of stand
height on seven FMPs in the area of the Training Forest
Enterprise Kostelec n. C. 1. made in the times series of
65 years: 4,313 height data on spruce and 1,524 height
data on pine. The second source of information was
continuously measured pilot research plots (1965-1994),
where only the areas of the 2", 3™ and 4 forest vegetation

J. FOR. SCI,, 50, 2004 (7): 327-337

120 Fig. 14. Mean height increment of pine in

selected PRPs

zone were selected to allow comparison with the surveyed
areas of the Training Forest Enterprise Kostelec n. C. 1.
The selection provided 790 height data on spruce and
662 height data on pine. Empirical data were analytically
fitted by Korf’s growth function.

The results of height survey are presented in the graphi-
cal form in figures, and in the numerical form in tables.
Graphical comparison of the values of mean stand heights
from continuous calendar measurements taken from dif-
ferent empirical material, though representing similar
growth conditions, confirmed the anticipated upward trend
of the height growth of both tree species in dependence on
growth and calendar year of measurements.

Partial intersecting of fitted curves of the mean stand
heights occurs in both tree species especially in 1936 to
1961 in younger stands, while from 100 years on the
data show the upward height growth trend as well. The
accuracy of measurements of the main variable is con-
firmed by later controls taken by the Forest Management
Institute, which seem to show hardly any measurement
error, and the mean heights were accurately measured in
all prepared FMP, especially in recent decades. Calculated
mean stand heights from the empirical material constitute
survey curves of heights in stands in the given areas for
the given tree species and year of measurement.

The hypothetical upward trend of height curve develop-
ment was confirmed, which is more prominent in spruce
than in pine stands. Graphical comparison of the fitted
height curves shows changes which occurred during the
past 65 years from the FMP data and grouping into three
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ten-year periods in PRPs showed the dependence of
achange in the height growth trend of both tree species on
the year for which the height trend is scheduled.

The survey curves of height growth illustrate that stands
at the particular age reach in a series of measurement
usually a higher level of stand height than older stands
would have reached at the same age. The sets of height
data therefore characterize height growth at individual cal-
endar horizons and confirm changes in the height growth
that influence, though not equally, both tree species in
connection with changeable surroundings in dependence
on the calendar age.
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Zmény trendu prubéhu vySkového ristu smrku a borovice na podkladé opakovanych
méreni na lesnich hospodarskych planech Kostelec n. C. 1. a z poloprovoznich

vyzkumnych ploch Ceské republiky

J. SEQUENS, M. KREPELA, D. ZAHRADNIK

Fakulta lesnicka a environmentalni, Ceskd zemédélska univerzita v Praze, Ceskda republika

ABSTRAKT: V ménicich se ristovych podminkéch by se metodické postupy mély vice zaméfovat na zjis§t'ovani procest ak-
pokud jde o takové parametry, jako je vySka. Pfi¢iny téchto jevi zlstavaji stale na Grovni hypotéz a dosavadnimi vysledky
vyzkumu se je zatim nepodafilo komplexné¢ objasnit. V praci jsou uvedeny dilci vysledky Setieni riistu vysky v priabéhu 65 let
na podkladé vyhodnoceni udaji sedmi lesnich hospodaiskych plani na LHC Kostelec n. C. 1. a opakovanych méfeni na PVP
z obdobi 1965-1994. Vzajemna porovnani vékovych vyskovych ristovych kiivek ziskanych vyrovnanim hodnot empirickych
udaji naznacuji svym rozdilnym pribéhem a zvySujici se strmosti zavislost na kalendainim roce jejich méfeni. Naznacuji tak
zvysujici se vyskovy ristovy trend u obou dievin v dané oblasti.

Klic¢ova slova: smrk ztepily; borovice lesni; stfedni porostni vyska; trendy vyskového ristu; bézny a primérny vyskovy pfirtst;
vek porostu; letopocet; lesni vegetacni stupné; lesni hospodaisky plan (LHP); poloprovozni vyzkumné plochy (PVP)
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V ¢lanku jsou prezentovany nékteré dilci vysledky
vyzkumu porostni vysky. Vyskovy rist je jednou ze za-
kladnich biologickych vlastnosti dievin. Zavisi hlavné na
dreving a jakosti stanovisté. Pro izkou zavislost vysky na
stanovisti se vyskové kiivky dievin vSestranné vyuzivaji
v lesnické taxaci, a to pfedevsim pfi stanoveni produkéni
schopnosti dfevin (bonitaci). Poznatky fady vyzkumnych
pracovnikt nasich i z okolnich statd potvrdily, Ze u porosti
na stejném stanovisti dochazi s postupujicim vékem ke
zménam vyskového rustu. Potvrzuji to i vysledky Setfeni
rustu vysky naSich hlavnich jehli¢natych dfevin smrku
a borovice. Drive uvefejnéna vyhodnoceni empirickych
udaji stfedni porostni vysky (KREPELA et al. 2000) byla
nové¢ roz$ifena o vyskové udaje smrku a borovice z LHP
Kostelec 2001 na tizemi Skolniho lesniho podniku Kostelec
n. C. 1. a dale také o opakovana méfeni na poloprovoznich
vyzkumnych plochach (PVP) obou dievin zalozenych
Lesprojektem na celém uzemi CR. Plochy byly zakladany
a opakovan¢ prométovany v letech 1965-1994 a slouzily
k ziskani pottebnych daji pro tvorbu ristovych tabulek
pro nase piirodni pomery.

Pti vybéru porostnich skupin pro vybér vyskovych tdaju
z hospodarskych knih LHP Kostelec byly vybrany porosty
smrku a borovice tak, aby byly vylouc¢eny porostni zbytky
nebo skupiny stromtl silné ovlivnéné sousednimi porosty.
Nizsi pocet téchto udajii pro borovici vyplyva z jejiho
zastoupeni na lesnim hospodaiském celku. Celkem
tak bylo vybrano 4 168 méfeni pro smrk a 1 524 pro
borovici.

Pro databazi méteni porostnich vysek na vyzkumnych
plochach PVP zakladanych na celém tizemi Ceské repub-
liky byly vybrany udaje pouze z plochna 2., 3. a 4. lesnim

vegeta¢nim stupni, které jsou také zastoupeny i v oblasti
Kostelce n. C. 1. Bylo vybrano 790 vyskovych méfeni pro
smrk a 662 méfeni pro borovici.

Pokud se tyka pfesnosti zjistovani hlavni veli¢iny
stiedni porostni vysky, je mozné vychazet z pozd¢jsich
poznatkil kontrol u UHUL, které zjist'uji, Ze tato méteni
nebyvaji zatizena zadnou systematickou chybou a stfedni
vysky se pfi tvorbach LHP, a to zvlasté v poslednich
n¢kolika desetiletich, méfily pomérné spolehlive.
Vypoéitané primérné porostni vysky z empirického ma-
terialu vytvareji inventarizacni kiivky vysek v porostech
v dané oblasti pro danou dfevinu a letopocet méfeni.

Vyzkum byl feSen v ramci grantu prof. Kouby Metody
optimalniho fizeni vyvoje a produkce lesii v ménicich se
rustovych podminkach pii hospodarském a ekologickém
riziku (€. 526/01/0922). Cilem feSeni bylo grafické po-
souzeni rozdilnosti vyskovych trendti obou dfevin z ob-
dobnych ptirodnich pomért z hlediska porostniho véku
a letopoétu jejich méfeni. Skuteéné porostni vyskové
udaje dfevin byly v zavislosti na véku vyrovnany Kor-
fovou ristovou funkci (KORF 1939).

Z vyrovnanych prub¢hi stfednich vyskovych kiivek
smrku a borovice ze vsech tdaju podle jednotlivych LHP
a opakovanych métenich na PVP je patrna rozdilnost
pribéhu, ktera se projevuje jejich posunem se stoupa-
jicim kalendafnim vékem. Tento posun je vyraznéjsi
u smrku nez u borovice. Vysledky grafického vyhodnoceni
daného empirického materialu stiednich porostnich vysek
s rozdilnou dynamikou jejich vyvoje tak potvrzuji trend
zvySovani vyskového ristu v zavislosti na kalendairnim
veku.
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