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Development of the primary values of yield tables
of spruce in comparison with their development

on permanent research plots
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ABSTRACT: Development of yield curves of mean and top height and development of mean diameter of the yield tables
of spruce is compared with their development on 28 permanent research plots with 156 repeated measurements. The
time gap of repeated measurements on research plots is in the range of 10-38 years. The agreement and differences
in the development of model and empirical curves were examined by means of mathematical and statistical charac-
teristics. The development of mean and top heights in the yield tables of spruce is consistent with their development
on permanent research plots. Mean diameters of yield tables are systematically smaller by about 4%. Methodology of

processing the concrete results is also presented.
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Yield tables have been an object of the interest
of forest science and practice for several centuries.
At present they have a broad application as well.
As stated by ECKMULLNER (1992), we must take
them into consideration despite all their shortcom-
ings and positive and negative sides. Our domestic
yield tables are not an exception. Their history dates
back to 1965 when in Czechoslovakia a long-term
research programme was launched for the construc-
tion of domestic yield tables for main tree species. Its
aim was to construct national uniform yield tables
for spruce, fir, pine, oak and beech from domestic
experimental material with the use of available sci-
entific knowledge and simultaneously to meet the
basic requirements of forest management practice.
The programme was carried out step by step. In
1975 the 1** edition of yield tables was published fol-
lowed by the 2™ edition in 1980, and the third one
in 1990. In 1992 yield tables started to be applied in
practice but only in the territory of Slovakia. Until
2002, it means for the period of 10 years, the state of
all forests in Slovakia was evaluated on the basis of
these tables. The most important application of yield
tables was in the management of forests, especially
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in monitoring and evaluating the forest condition in
a ten-year cycle of renewals of forest management
plans. Based on production models of yield tables,
maturity of tree species HaLAJ et al. (1990) and their
decennial thinning percents HaLAJ et al. (1986) were
objectified. According to the above-mentioned sur-
vey we can state that the application of yield tables
in Slovakia is very broad with significant economic
consequences.

For the construction of yield tables an empirical
material from a high number of research plots loca-
ted in the whole of Czechoslovakia was used but the
number of repeated measurements on these plots
was small. In total it was about 8,000 measurements
on 4,000 plots, which was on average only 2 measure-
ments per plot. Only 13% of all research plots were
permanent research plots and the remaining plots
were temporary research plots established for the
construction of yield tables. The number of research
plots varied as concerns tree species, but spruce had
the highest proportion both in the Czech Republic
and in the Slovak Republic. The number of repeated
measurements on plots was relatively low, mostly
3 and very scarcely 4 repeated measurements. There
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was only a short time period of 15 or maximally
20 years with 5-year interval of repeated measure-
ments. This fact influenced the methodology of the
construction of yield tables significantly. According
to this methodology only three mean parameters,
i.e. mean height, top height and mean diameter of
coppice-with-standards, were derived directly from
the empirical material. Mean height of the stand in
dependence on its age is the most important pa-
rameter as it represents height yield curves of yield
tables. It would be optimal in the construction of
yield tables if lifetime measurements on permanent
research plots were available. Repeated measure-
ments carried out in short time periods forced the
authors of yield tables to modify the methodology,
mainly the derivation of height yield curves. In place
of unfeasible methodology of fitting lifetime height
curves or unsuitable methodology of fitting aver-
age curves from the set of single measurements as
justified by CANTIANI and BARONT (1975) the meth-
odology of fitting envelope curves from these sets
was accepted. A more detailed description and a
procedure of deriving height yield curves accord-
ing to this methodology were presented by HALAJ
et al. (1987). In connection with the model of yield
curves based on mean heights a model was derived
for the determination of yield classes of stands from
top heights by means of differences between mean
and top height. The model of the trend of mean di-
ameters was derived in dependence on the age and
yield class of stand that was determined from height
curves for each measurement. HALAJ et al. (1981)
presented a similar construction of the whole model
of yield tables.

Yield tables were already verified during their
construction and application in practice and their
accuracy was evaluated, especially as concerns the
determination of stand parameters. Convincing
results in the evaluation of the accuracy of determin-
ing the standing volume of stands were published
by SMELKO (1988). In the Czech Republic SEQUENS
(1994) and KREPELA et al. (2000) dealt with the issues
of height growth on the basis of age height curves
from yield tables. Despite the fact that the construc-
tion and verification of yield tables did not continue
after their 3" edition in 1990 permanent research
plots were repeatedly measured as these plots were
established by Forest Research Institute in Zvolen for
the construction of yield tables.

The aim of this paper is to evaluate the develop-
ment of primary growth parameters for spruce,
such as curves of mean and top height and curves of
mean diameter, on an example of Czechoslovak yield
tables. Model curves are compared with empirical

J. FOR. SCI,, 52, 2006 (4): 172-180

data of repeated measurements of the stands on
permanent research plots.

MATERIAL AND METHODS

The experimental material consists of tree data
from 156 repeated measurements on 21 production
permanent research plots that were established for
the construction of yield tables and on 7 permanent
research plots established at about the same time for
the research on thinnings (SAN1GA 1985; MORAVCIK
etal. 1999). Low thinnings in 3—5 year intervals after
repeated measurements were also carried out on
all research plots. Mean diameters and heights of
stands were calculated from repeated measurements
of diameters and heights of stands, particularly for
coppice-with standards mean diameter d, mean
height /%, and top height # . All variables were
calculated from the volume of mean stem in volume
unit stem with bark. According to mean height and
age absolute height yield class g at the standard age of
100 years was determined with every repeated mea-
surement, interpolated with the accuracy of 2 deci-
mal points. Empirical development of mean height,
top height and mean diameter on research plots was
compared with model development according to
yield tables. The differences in the development of
empirical and model values were evaluated graphi-
cally as well as statistically. For each research plot
average yield class was calculated as the arithmetic
average of yield classes from its repeated measure-
ments. Standard deviation was also calculated for
the average yield class. According to the average
yield class on the plot and age of stand with concrete
repeated measurement model values were calculated
for all three studied parameters from mathematical
models of yield tables. The parameters are namely
mean height, top height and mean diameter. The dif-
ferences between their actual (empirical) and model
values can be expressed as relative errors of yield
tables e according to the formula:

e= 2T 400 (1)

Xyr

where: x, - the actual value of the studied parameter,
x,,— the model value of the studied parameter ac-
cording to YT.

To evaluate relative errors of yield tables in more
detail the following statistical characteristics were
calculated:

Mean square error:

= =4 @
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Arithmetic average of errors:

Le,

n

e_:

3)

Standard deviation of errors:

5= —Z(ein —e) (4)

Value of t-test:
e
S

V-1

where: # — the number of measurements.

L=

(5)

Statistical characteristics according to formulas
(2)—(5) were calculated for each studied stand pa-
rameter on research plot as well as altogether for all
research plots.

The experimental material from repeated meas-
urements of research plots was arranged into age
development series of mean heights, top heights and
mean diameters. The length of these series was 10 to
38 years of their continual observations. The lowest
age of stand was 28 and the highest 153 years. Re-
search plots had the average yield class in the range
25-41. At the end we must say that the presented
empirical material included all measurements, also
those used for the construction of yield tables in
1980. Of the total number 156 repeated measure-
ments 44% were new measurements, it means they
were not used for the construction of yield tables.

RESULTS AND DISCUSSION

The development of the three primary growth pa-
rameters, namely mean height, top height and mean
diameter, was evaluated by a simple graphical compa-
rison of the development of the studied parameter on
research plot with model parameter according to yield
tables and by means of numerical evaluation of relative
errors calculated according to formulas (1)—(5).

Mean height development

The development of mean heights according to
research plots and models of yield tables is illus-
trated in Fig. 1. Thick line illustrates height yield
curves of yield tables for yield classes 12, 26 and
40, and thin lines height curves of research plots.
We can see in Fig. 1 that almost all measurements
of research plots are distributed only in the up-
per half of the yield range and at the age of about
30-120 years. Most of the research plots have very
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similar trends of the development of mean heights
like model ones.

The principle of yield classification of repeated
measurements on research plots was used for a more
detailed quantification of differences in the develop-
ment of mean heights. If it holds good that the actual
height growth of the stand on a research plot is the
same as the development of the respective yield curve,
then the same yield class is determined by its repeated
measurements. In the case of different height growth
the yield class of the stand will increase or decrease with
repeated measurements. After determining the exact
yield class for each repeated measurement an average
change in yield class Ag was calculated from the pairs of
successive measurements, separately for each research
plot and together for all research plots of spruce. To
exclude the effect of different intervals of repeated
measurements, the difference in yield classes of two
successive measurements was calculated per constant
5-year interval. According to Table 1 average changes
in yield classes on research plots were in the range of
—0.38 to +1.10 m. The average change for all research
plots had the value +0.22 m. Thus the yield class of
repeated measurements on all research plots increased
on average by 0.22 m in 5-year intervals. When calcu-

production research plots

50

— —— thinning research plots

Mean height (m)

0 20 40 60 80 100 120 140 160

Age (years)

Fig. 1. Development of mean heights according to repeated
measurements on research plots and yield tables of the abso-
lute height yield classes 12, 26 and 40
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Fig. 2. Relative errors of top heights of yield tables

lated for a longer time period, we can expect that for
example after 25 years the yield class would increase on
aresearch plot by 1.10 m. An increase in the yield class
by one yield class, it means by 2.00 m, would occur only
after nine 5-year intervals, i.e. after 45 years.

In connection with the change in yield classes it
is also important to know the variability of repeated
measurements. Therefore not only the average yield
class but also its standard deviation was calculated
from repeated measurements for each research plot.
According to the data in Table 1 we can state that the
values of standard deviation in the range of + 0.20 to
+ 1.67 m indicate relatively different variability of
yield classes on respective research plots. We must
stress that for more than 80% of cases the deviations
are smaller than + 1.00 m.

At the end of this chapter we can conclude that the
development of mean heights of spruce stands in yield
tables is very similar to the development on research
plots. We can consider the average 5-year change in
yield class +0.22 m negligible. The variability of yield
classes for repeated measurements on research plots is
also very low, around the average yield class, when the
standard deviation is mostly smaller than + 1.00 m.

Top height development

The development of top height was evaluated by
means of relative errors of yield tables according to
formula (1), where model heights for the average
yield class are calculated on a research plot from its
repeated measurements. Their values are represented
for all research plots and all repeated measurements

176

in dependence on the age of the stand in Fig. 2. It is
obvious that at the age above 40 years most devia-
tions are small, in the range of about + 5%. Even the
distribution of deviations around zero is important.
From these deviations also statistical characteristics
were calculated according to formulas (2)—(5), namely
arithmetic mean, standard deviation, mean square er-
ror and ¢-value as they are given in Table 1. Their nu-
merical values confirm the statement from Fig. 2. The
t-values calculated for 10 research plots document that
their average deviations are significantly different from
zero at a 95% probability level. The average deviation
—0.15% for all research plots is very small and it is not
significantly different from zero. The mean square er-
ror of all research plots is + 4.11%. It is relatively higher
as top heights in yield tables were derived from mean
heights and differences between the mean and top
height. This error thus includes not only the error of
mean height but also the error of a difference between
the upper and mean height.

Thus similarly like in mean height we can state that
the yield tables do not have a systematic error in the
development of top height despite the fact that the
systematic error was confirmed for some research
plots by means of statistical test.

Mean diameter development

Graphical comparison of the development of mean
diameters in dependence on the age of the stand is
presented in Fig. 3. Based on it we can state that
development trends of actual diameters from research
plots and model plots according to yield tables are very
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Fig. 3. Development of mean diameters according to repeated
measurements on research plots and yield tables of the abso-
lute height yield classes 12, 26 and 40

similar with some few exceptions. The errors of yield
tables in the determination of mean diameter calcu-
lated according to formula (1) are in the range of —10 to
+20% and indicate their higher as well as asymmetric
distribution around zero. Their statistical characteris-
tics according to individual research plots are given in
Table 1, documenting that their mean deviations are
significantly different from zero in almost 17 cases at a
95% probability level. The average deviation +4.09% for
all research plots is statistically significantly different
from zero. The mean square error of all research plots
is £ 8.44%. It is higher than in top height as it includes
mainly a higher systematic error.

This finding is important and it confirms acknowl-
edged expectations that the yield tables of spruce
give slightly lower mean diameters for Slovakian
conditions than are the actual ones. The differences
are explained by the composition of empirical ma-
terial, which was used for the construction of yield
tables. The empirical material was mostly from the
Czech Republic.

CONCLUSION

In addition to correct methodology of their con-
struction the empirical material that was used for the
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construction of the tables is crucial for the high value
and reliability of all yield tables. Lower reliability or
lack of trust in yield tables that were constructed
from a single measurement or repeated measure-
ments of research plots in shorter time periods could
be eliminated by verification of further repeated
measurements on the same research plots. A good
example can be ASSMANN (1959), who compared the
development of top heights of yield tables by WiE-

DEMANN and ZIMMERLE with their development on

permanent research plots in Bavaria. The methodo-

logy we used for the verification of the development
of three basic growth parameters, namely mean
height, top height and mean diameter, is based on the
quantification of their differences between the values
from repeated measurements on permanent research
plots and according to the models of yield tables. It
is based on the conviction of ASSMANN (1961) that
correctly expressing the growth and production of
stands in yield tables depends mainly on the fact how
their height development corresponds to the growth
of the mean or top height of actual stands. ASSMANN
also reported that the development of mean heights
was also affected by thinnings significantly.

The results of our research are as follows:

— The development of mean heights of spruce stands
on permanent research plots is very similar to that
in the model from yield tables. An average increase
in the yield class of the stand for 5 years by 0.22 m
is minimal. An increase in the yield class by one
yield class, i.e. by 2.00 m, can be expected only after
nine 5-year intervals, it means after 45 years.

— The mean square error of the development of top
heights is + 4.11%. The average error —0.15% is not
statistically significant.

— The development of mean diameters of spruce
stands is different from the model development of
yield tables. The mean square error is + 8.44%. The
average error +4.09% is statistically significantly
different from zero and it indicates that mean
diameters are greater on research plots than in
yield tables. These differences can be explained by
the empirical material used for the construction
of yield tables which is prevalent in the Czech
Republic, where spruce stands of the same yield
class have slightly smaller diameters than in Slo-
vak Republic.
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Vyvoj primarnych velicin rastovych tabuliek smreka v porovnani
s ich vyvojom na trvalych vyskumnych plochach

R. PETRASY, L. BREZINAZ, J. MECKO!

INdrodné lesnicke centrum — Lesnicky vyskumny tstav, Zvolen, Slovenskd republika

Lesnicka fakulta, Technickd univerzita vo Zvolene, Zvolen, Slovenskd republika

ABSTRAKT: Porovnal sa vyvoj bonitnych kriviek strednej a hornej vysky a vyvoj strednej hrubky rastovych tabu-
liek smreka s ich vyvojom na 28 trvalych vyskumnych plochich so 156 opakovanymi meraniami. Dizka intervalu
opakovanych merani na vyskumnych plochach je v rozsahu 10 az 38 rokov. Zhoda a rozdiely vo vyvoji modelovych
a empirickych kriviek sa preskumali prostrednictvom matematicko-$tatistickych charakteristik. Rastové tabulky
smreka maju vyvoj strednych a hornych vy$ok zhodny s ich vyvojom na trvalych vyskumnych plochdch. Stredné
hrabky rastovych tabuliek st systematicky priblizne o 4 % mensie. Okrem konkrétnych vysledkov sa prezentuje aj

metodika ich spracovania.

Klucové slova: smrek; rastové tabulky; bonitné krivky; strednd vyska; horné vyska; strednd hrubka

Rastové tabulky st vlesnickejvede a praxi predme-
tom dlhodobého zdujmu uz niekolko storo¢i a ma-
juivsucasnosti velmi $iroké uplatnenie. Ako uvadza
aj ECKMULLNER (1992), je potrebné s nimi i napriek
vSetkym obmedzeniam a kladnym alebo aj zapor-
nym strdnkam aj nadalej uvazovat. Vynimkou nie
st ani nase domadce rastové tabulky. Ich histéria sa
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datuje od roku 1965, ked sa v Ceskoslovensku zacal
realizovat dlhodoby vyskumny program konstrukcie
domadcich rastovych tabuliek hlavnych drevin. Pro-
gram sa realizoval postupne. V roku 1975 sa skon-
struovalo prvé, v roku 1980 druhé a v roku 1990
tretie vydanie rastovych tabuliek. Od roku 1992 sa
zadali rastové tabulky uplatiiovat v praxi, ale len na
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tuzemi Slovenska. Do roku 2002 (teda za 10 rokov)
sa podla ich podkladov zhodnotil stav vsetkych
lesov Slovenska.

Pre konstrukciu rastovych tabuliek sa pouzil em-
piricky materidl sice s velkym poc¢tom vyskumnych
ploch, rozmiestnenych po celom byvalom Ceskoslo-
vensku, av§ak s malym po¢tom opakovanych mera-
ni na tychto plochdach. Pocet vyskumnych ploch bol
podla drevin rozdielny, ale najvy$sie zastdpenie mal
smrek, a to rovnako v Ceskej i Slovenskej republi-
ke. Pocet opakovanych merani bol na plochach re-
lativne maly, najviac tri a len velmi zriedkavo $tyri
opakované merania, o je pri patro¢nom intervale
opakovanych merani len kratky casovy tsek 15 ale-
bo maximalne 20 rokov. Tdto skuto¢nost vyrazne
ovplyvnovala metodiku konstrukcie rastovych ta-
buliek. Opakované merania realizované v kratkych
casovych tsekoch prindtili konstruktérov rastovych
tabuliek modifikovat metodiku — hlavne odvodenie
vyskovych bonitnych kriviek. Namiesto nemoznej
metodiky vyrovndvania celozivotnych vyskovych
kriviek alebo nevhodnej metodiky vyrovndvania
priemernych kriviek zo suboru jednorazovych me-
rani, ako to zdévodnuji CANTIANI a BARONI (1975),
sa prijala metodika vyrovndvania obalovych kriviek
z tychto suborov. Podrobnejsi popis a postup od-
vodenia vyskovych bonitnych kriviek podla tejto
metodiky uvadzaju HaLAj et al. (1987) a podrob-
nu konstrukciu celého modelu rastovych tabuliek
uvddzaju HALAJ et al. (1981). I ked sa po tretom vy-
dani rastovych tabuliek v roku 1990 v ich kons$truk-
cii a overovani nepokracovalo, opakovane sa merali
trvalé vyskumné plochy, ktoré pre ich konstrukciu
zakladal Lesnicky vyskumny tstav vo Zvolene.

Cielom price je na priklade ceskoslovenskych
rastovych tabuliek pre smrek zhodnotit vyvoj ich
primérnych rastovych veli¢in, ktorymi st krivky
strednej a hornej vysky a krivky strednej hrabky.
Modelové krivky sa porovnaju s empirickymi ddaj-
mi opakovanych merani porastov na trvalych vy-
skumnych plochéch zo Slovenska. Experimentalny
materidl tvoria stromové tdaje zo 156 opakovanych
merani na 21 produkénych trvalych vyskumnych
plochéch, ktoré sa zakladali pre konstrukciu rasto-
vych tabuliek, ale aj na siedmich trvalych vyskum-
nych plochach, ktoré sa zakladali priblizne v tom
istom obdobi pre vyskum prebierok. Udaje z opako-
vanych merani vyskumnych ploch sa usporiadali do
vekovych vyvojovych radov strednych vysok, hor-
nych vysok a strednych hribok. Dizka tychto radov
bola v rozsahu 10-38 rokov ich kontinudlneho sle-
kov. Vyskumné plochy majti priemerné bonity v roz-
sahu 25-41. Vyvoj vSetkych troch primarnych ras-
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tovych veli¢in, a to strednej vysky, hornej vysky
a strednej hrabky, sa zhodnotil jednoduchym gra-
fickym porovnanim vyvoja sledovanej veli¢iny na
vyskumnej ploche s modelovou veli¢inou podla ras-
tovych tabuliek a ¢iselne zhodnotenim relativnych
chyb vypoéitanych podla vzorcov (1)-(5).

Vyvoj strednych vy$ok podla vyskumnych ploch
a modelov rastovych tabuliek je zndzorneny na
obr. 1. Hrubou ¢iarou st zakreslené vyskové bonitné
krivky rastovych tabuliek pre bonitné stupne 12, 26
a 40 a tenkymi ¢iarami vyskové krivky vyskumnych
ploch. Z obr. 1 je vidiet, Ze takmer vSetky merania vy-
skumnych ploch majta zastupenielenvhornej polovi-
ci bonitného rozpitia a vo veku priblizne 30—120 ro-
kov. Vidésina vyskumnych ploch md velmi podobné
trendy vyvoja strednych vysok s modelovymi. Na
presnejsiu kvantifikaciu rozdielov vo vyvoji stred-
nych vys$ok sa vyuzil princip bonitacie opakovanych
merani na vyskumnych plochdch. Ak totiz plati, Ze
skuto¢ny vyskovy rast porastu na vyskumnej ploche
sa zhoduje s vyvojom prislu$nej bonitnej krivky, po-
tom sa pri jej opakovanych meraniach urci rovnaka
bonita. V pripade rozdielneho vyskového rastu sa
bude bonita porastu pri opakovanych meraniach
zvy$ovat alebo znizovat. Po urceni presnej bonity
pre kazdé opakované meranie sa z dvojic po sebe
idacich susednych merani vypocitala priemernd
zmena bonity Ag samostatne na kazdej vyskumnej
ploche a spolu za vsetky vyskumné plochy smreka.
Aby sa vylucil vplyv rozdielneho intervalu opakova-
nych merani, rozdiel bonit dvoch susednych merani
sa prepodital na kon$tantny piatro¢ny interval. Podla
tab. 1 sd priemerné zmeny bonit na vyskumnych
plochich v rozsahu —-0,38 az +1,10 m. Priemernd
zmena zo vSetkych vyskumnych ploch md hodnotu
+0,22 m. Teda bonita opakovanych merani na vset-
kych vyskumnych plochéch stapa v patro¢nych in-
tervaloch priemerne o 0,22 m. V prepocte na dlhsie
Casové obdobie mozeme ocakavat, ze napr. po 25 ro-
koch by sa bonita na vyskumnej ploche zvysila
0 1,10 m. ZvySenie bonity o jeden cely bonitny stu-
pen, teda 2,00 m, by nastalo az po deviatich pétroc¢-
nych intervaloch, teda po 45 rokoch.

Vyvoj hornej vysky sa zhodnotil prostrednictvom
relativnych chyb rastovych tabuliek podla vzor-
ca (1). Ich hodnoty pre vsetky vyskumné plochy
a vSetky opakované merania st zndzornené v zavis-
losti od veku porastu na obr. 2. Z neho je zrejmé,
ze vo veku nad 40 rokov je védc¢sina odchylok mala,
a to v rozsahu priblizne + 5 %. Dolezité je vsak rov-
nomerné rozdelenie odchylok okolo nuly. Z tych-
to odchylok sa vypocitali podla vzorcov (2)—(5) aj
Statistické charakteristiky, a to aritmeticky priemer,
smerodajnd odchylka, strednd kvadratickd chyba
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a t-hodnota; st uvedené v tab. 1. Ich ¢iselné hod-
noty len potvrdzuju konstatovanie z obr. 2. Vypo-
¢itané t-hodnoty dokumentujua pri 10 vyskumnych
plochach, ze ich priemerné odchylky st s 95% prav-
depodobnostou vyznamne rozdielne od nuly. Prie-
mernd odchylka — 0,15 % za vsetky vyskumné plo-
chy — je velmi mald a nie je vyznamne rozdielna od
nuly.

Grafické porovnanie vyvojastrednych hriabokvza-
vislosti od veku porastu je na obr. 3, podla ktorého
mozeme konstatovat, ze vyvojové trendy skuto¢nych
hrabok z vyskumnych ploch a modelovych ploch
podla rastovych tabuliek st az na niektoré vynim-
ky velmi podobné. Chyby rastovych tabuliek v ur-
¢ovani strednej hrabky vypocéitané podla vzorca (1)
st v rozsahu priblizne —10 az +20 % a poukazuju
na ich vyssie, ale aj asymetrické rozlozenie okolo
nuly. Ich Statistické charakteristiky podla jednotli-
vych vyskumnych ploch s uvedené v tab. 1 a doku-
mentujy, ze ich priemerné odchylky st az v 17 pri-
padoch s 95% pravdepodobnostou vyzname rozdiel-
ne od nuly. Priemerna odchylka +4,09 % za vsetky
vyskumné plochy je rovnako Statisticky vyznam-
ne rozdielna od nuly. Tento poznatok je vyznamny
a len potvrdzuje doteraz uznavané ocakavania, Ze
rastové tabulky smreka udavaju pre slovenské po-
mery o nieco niz$ie stredné hribky, ako su v sku-
to¢nosti. Rozdiely sa zdévodnuji najma skladbou
empirického materidlu, z ktorého sa skonstruova-
li rastové tabulky, a ten mal pri smreku prevahu
z Ceskej republiky.

Zékladom vysokej hodnoty a spolahlivosti vSet-
kych rastovych tabuliek je popri spravnej metodike
ich konstrukcie aj empiricky materidl, z ktorého sa
tabulky skonstruovali. Nizsia spolahlivost alebo pri-
padne aj neddvera k rastovym tabulkdm, ktoré boli
skonstruované z jednordzovych alebo opakovanych
merani vyskumnych ploch v kratsich casovych tse-
koch, sa dé eliminovat ich priebeznym overovanim
na dal$ich opakovanych meraniach tych istych vy-

skumnych ploch. Dobrym prikladom méze byt Ass-
MANN (1959), ktory porovndva vyvoj hornych vysok
rastovych tabuliek WIEDEMANNA a ZIMMERLEHO
s ich vyvojom na trvalych vyskumnych plochach
Bavorska. Nami pouzitd metodika overovania vyvo-
ja troch zdkladnych rastovych veli¢in, a to strednej
vysky, hornej vysky a strednej hrubky, je zalozena
na baze kvantifikdcie ich rozdielov medzi hodnota-
mi z opakovanych merani na trvalych vyskumnych
plochich a podla modelov rastovych tabuliek. Vy-
chddza z presved¢enia AssMANNA (1961), Ze sprav-
ne vyjadrenie rastu a produkcie porastov v rasto-
vych tabulkdch zdvisi najma od toho, ako stihlasi
ich vyskovy vyvoj s rastom strednej alebo hornej
vysky skutoénych porastov. ASSMANN pripomina,
ze vyvoj strednych vy$ok vyznamne ovplyviuju aj
prebierky. Vysledkom nasho vyskumu su tieto po-
znatky:

— Vyvoj strednych vysok smrekovych porastov na
trvalych vyskumnych plochéch je velmiblizky s mo-
delom rastovych tabuliek. Priemerné zvysenie
bonity porastu za pat rokov 0 0,22 m je minimalne.
ZvyS$enie bonity o jeden cely bonitny stupen, teda
2,00 m, moézeme potom ocakavat az po deviatich
patro¢nych intervaloch, teda po 45 rokoch.

— Strednd kvadratickd chyba vyvoja hornych vysok
je £ 4,11 %. Priemernd chyba —0,15 % je statisticky
nevyznamna.

— Vyvoj strednych hribok smrekovych porastov
je rozdielny od modelového vyvoja rastovych
tabuliek. Strednd kvadraticka chyba je +8,44 %.
Priemernad chyba +4,09 % je Statisticky vyznamne
rozdielna od nuly a uddva, ze stredné hribky su
na vyskumnych plochéch viacsie ako v rastovych
tabulkach. Tieto rozdiely mézeme zdovodnit
najméi empirickym materidlom pouzitym na
konstrukciu rastovych tabuliek, ktory ma prevahu
v Ceskej republike, kde maji smrekové porasty
rovnakych bonit o malo mensie hribky ako na
Slovensku.
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