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Reduction of timber value from damaged spruce stands

after their dieback

R. PETRAS

Forest Research Institute, Zvolen, Sovak Republic

ABSTRACT: The paper presents a method for the derivation of total timber production and of increments in value units,
particularly in net financial yield for spruce stands damaged by crown defoliation after their dieback. The value production
was derived by means of value growth models of undamaged stands and models for the adjustment of volume and qualitative
production of damaged and died stands. Changes in timber quality after tree drying and changes in the production of dam-
aged stands compared with undamaged ones areillustrated in tables and graphs. The changes are expressed by means of the
indexes of total mean increment and total current increment. They depend mainly on the degree of stand damage expressed
by crown defoliation, age and yield class of stand, the age of stand when the damage started and duration of damage. The
value of damaged stands after their dieback is lover minimally by 50% than before their dieback. It is caused mainly by

deteriorated quality of timber from dead trees in stand.

Keywor ds: spruce; total value production of timber; increments

During the investigation of forest stands damage most-
ly increment reduction and production reduction in rela-
tion to partial tree or stand characteristics in current area
units are studied. Particularly, for a tree it can be diameter,
height or volume increment and for a stand mean diameter
increment, height increment or increment of mean stem
volume, but mostly it is the increment of standing volume.
When tree production is examined, it is particularly total
current increment and mean total increment. These incre-
ments are very important in forest production as they in-
tegrate the increment of main stand as well as secondary
crop not only at a certain time but also for a longer time
period from its establishment. Their direct measurements
and determination in forest stands are very difficult and
complicated as to methodology as well as field measure-
ments. This is particularly important especially for dam-
aged stands. In this case the difficulties occur not only
due to availability of empirical material but mostly due to
a longer time necessary for its collection.

Due to these reasons we searched for alternative methods
to derive increment and production reduction for dam-
aged stands. One of them is simulation of reduction by
means of growth and production models of undamaged
stands and reduction of volume increment, or of the qual-
ity of damaged trees. This procedure was already used
for spruce and pine stands by PRIESOL (1989), PETRAS
and HALAJ (1993), PETRAS et al. (1999), PETRAS and MEC-
KO (2001). The reduction of value production of spruce
stands due to lower diameter and volume increments was
published by PETRAS (2002). According to his algorithm

80

the value production was determined from a financial ex-
pression of volume and timber quality, from which costs
of timber felling were deducted. Lower timber quality is
thus characterized only by a smaller diameter of logs due
to lower diameter increments of damaged stands. As the
reduction of production for living trees was investigated
in this case, other changes in timber quality that follow
tree drying were not considered.

The aim of this work is to describe the methodology of
the derivation of models and based on them the quantifi-
cation of a reduction in value production of spruce stands
from the time when the damage started until their dieback,
which is accompanied particularly by marked deteriora-
tion of timber quality.

METHODS AND PROCEDURES

The value of timber from damaged spruce stands after
their dieback was derived from models of value production
of damaged stands before their dieback and models for
adjustment of the structure of assortments from dead trees
as given by PETRAS et al. (1995). PETRAS (2002) reasoned
out the models of value production of damaged stands
whilst he based his reasoning on partial models as follows:
— Total volume production (PETRAS, MECKO 2001),

— Development of mean diameters (PETRAS et al. 1993),

—Development of mean stem volume (PETRAS et al. 1993),

— Stand assortment tables (PETRAS, NOCIAR 1991),

— Mean prices of timber assortments (PETRASOVA et al.
2001),
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—Own costs of logging (PETRASOVA et al. 2001).

He derived the value production of damaged stands
from these partial models by converting the volume pro-
duction into the production of assortments by means of
assortment models and the latter into gross financial yield
by means of timber prices. He deducted from that model
own costs of logging and obtained net financial yield. As
damaged stands have lower volume production and small-
er tree diameters, consequently they have lower value
production than undamaged stands.

A main factor influencing the value production, in addi-
tion to the volume, is the quality of timber that was as-
sessed according to the structure of timber assortments.
According to the models of assortment tables (PETRAS
1992) the proportion of assortments in spruce stands de-
pends on their mean diameter, external quality and me-
chanical damage of stems. It can be expressed as follows:

V&'orr% = .f(dv’kv’p) ( 1 )

where: V% — percentage of the assortments in standing
volume,
d, — mean diameter of stand,
k, — external quality of stems,
p — proportion of mechanically damaged stems.

This basic relation is valid for damaged or living trees
until their dieback. After dieback the situation changes

significantly. Wood of trees starts to decay, which results
in quality deterioration. Thus the assortment structure of
such trees and stands undergoes changes as well. PETRAS
et al. (1995) investigated this issue on a relatively vast
empirical material of sample trees. He found that in com-
parison with living trees dead trees, so called snags, have
zero proportions of the highest quality classes of logs,
namely quality class I and IT and markedly lower propor-
tions of high quality classes of saw logs, namely quality
class III A. On the other hand, they have significantly
higher proportions of lower quality saw logs of III B qual-
ity class, of pulpwood, quality class V, fuelwood — quality
class VI and waste wood. He classified dead trees into
three classes according to the intensity of damage to sap-
wood by decay and discolouration. These classes are as
follows:

Class | — fresh snag. The tree shortly after its dieback,
mostly with bark without larger surface cracks. It has only
very slight damage to sapwood by discolouration, maxi-
mally to 1/10 of the butt end diameter. The stem is without
any sapwood damage.

Class 2 — older snag, the stem mostly without bark with
large surface desiccation cracks. If with bark it shows
a significant incipient fungal attack of timber. In a cross-
section of the stem sapwood discolouration larger than
1/10 of the butt end, but surface decay of sapwood is
maximally on 1/10 of the butt end diameter.

Table 1. Assortment yield tables of spruce snag stands for the main stand of yield class 30

Percentage of log quality classes for respective classes of snags

Age 1 2 3 Age
n.A I.B V VI  Waste B Vv VI  Waste n.B Vv VI  Waste
40 8.4 9.8 803 1.5 0.0 16.6  80.2 32 0.0 44 663 28.1 1.3 40
45 122 192 67.0 1.6 0.0 279 68.7 33 0.0 7.1 641 276 1.3 45
50 159 272 552 1.7 0.0 37.8  58.7 35 0.0 92 624 271 1.3 50
55 19.1 334 456 1.8 0.0 45.7  50.6 3.6 0.0 10.8 613 26.6 1.3 55
60 219 379 382 1.9 0.1 51.8 444 3.7 0.1 11.9 60.7 26.1 1.3 60
65 242 412 326 2.0 0.1 56.5 39.6 3.7 0.1 126 60.5 257 1.3 65
70 26.1 43.6 282 2.0 0.1 60.2 359 3.8 0.1 13.0 60.5 252 1.3 70
75 27.5 455 249 2.0 0.1 63.0 33.1 3.8 0.1 133 60.7 247 1.3 75
80 28.7 469 223 2.0 0.1 652  30.8 39 0.1 134  61.1 243 1.3 80
85 295 48.1 202 2.0 0.1 67.0 29.0 3.9 0.1 134 615 238 1.3 85
90 302 49.1 186 2.0 0.1 68.5 275 3.9 0.1 133 620 234 1.2 90
95 306 500 173 2.0 0.1 69.6 264 3.9 0.1 132 626 23.0 1.2 95
100 309 507 162 2.0 0.1 70.6 254 39 0.1 13.1  63.1 226 1.2 100
105 31.1 514 154 2.0 0.1 714 246 39 0.1 129 637 222 1.2 105
110 312 520 147 2.0 0.1 72.1 239 39 0.1 127 643 218 1.2 110
115 312 52,6 14.1 2.0 0.1 72.6 233 39 0.1 125 649 214 1.2 115
120 31.1 532 136 2.0 0.1 73.1 228 39 0.1 123 655 21.0 1.2 120
125 31.0 537 132 2.0 0.1 735 224 39 0.1 12.1  66.1 20.6 1.2 125
130 309 542 129 2.0 0.1 739 22.1 39 0.1 119 66.7 203 1.2 130
135 30.7 547 126 1.9 0.1 742 218 39 0.1 11.6 672 199 1.2 135
140 305 551 124 1.9 0.1 744 215 39 0.1 114 678 19.6 1.2 140
145 302 556 122 1.9 0.1 746 213 3.9 0.1 112 684 193 1.2 145
150 300 56.0 12.0 1.9 0.2 74.8 21.1 3.9 0.2 11.0 689 18.9 1.2 150
155 29.7 564 118 1.9 0.2 75.0  20.9 3.9 0.2 10.7  69.5 18.6 1.2 155
160 294 568 117 1.9 0.2 752 20.7 39 0.2 10.5 70.0 183 1.2 160
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Table 2. Assortment yield tables of spruce snag stands for the secondary crop of yield class 30

Percentage of logs quality classes for respective snag classes

Age 1 ) 3 Age
III.A II.B A% VI  Waste III. B \% VI  Waste III. B A% VI  Waste
40 0.9 04 972 1.5 0.0 1.5 953 3.1 0.0 0.5 68.7 29.5 1.3 40
45 2.2 1.6 948 1.5 0.0 3.8 93.0 32 0.0 1.1 68.5 29.0 1.3 45
50 4.0 3.7 907 1.5 0.0 74 894 32 0.0 2.0 68.0 287 1.3 50
55 6.2 79 842 1.7 0.0 13.0 83.6 34 0.0 35 669 283 1.3 55
60 86 142 754 1.8 0.0 20.5  76.0 3.5 0.0 53 65.4 28.0 1.3 60
65 11.0 203 66.7 1.9 0.0 27.8  68.5 3.7 0.0 70 640 277 1.3 65
70 134 258 588 2.0 0.1 344 618 3.8 0.1 85 629 274 1.3 70
75 155 304 519 2.1 0.1 40.1 56.0 39 0.1 9.6 620 27.1 1.3 75
80 17.5 341 46.1 2.2 0.1 449 51.1 4.0 0.1 10.5 61.4 26.7 1.3 80
85 192 372 412 2.3 0.1 489 46.9 4.1 0.1 112 61.0 264 1.3 85
90 20.7 39.7 37.1 2.3 0.1 523 435 4.1 0.1 11.8 60.8 26.1 1.3 90
95 219 418 338 24 0.1 55.1  40.6 4.2 0.1 12.1 60.8 25.8 1.3 95
100 23.0 43,5 309 24 0.1 574 382 4.2 0.1 124 60.8 255 1.3 100
105 239 450 286 2.5 0.1 59.4  36.2 43 0.1 126 60.9 252 1.3 105
110 246 463 26.6 2.5 0.1 61.1 345 43 0.1 127  61.1 249 1.3 110
115 252 473 249 2.5 0.1 62.6 33.0 43 0.1 12.8 614 246 1.3 115
120 256 483 235 2.5 0.1 63.8 318 4.3 0.1 12.8 61.7 243 1.3 120
125 260 492 223 2.5 0.1 64.8  30.7 4.4 0.1 128 62.0 24.0 1.3 125
130 262 499 212 2.5 0.1 65.8 29.7 4.4 0.1 127 623 237 1.3 130
135 264 506 203 2.5 0.1 66.6 289 44 0.1 127 627 234 1.3 135
140 265 513 196 2.5 0.1 672 282 44 0.1 12.6  63.1 23.1 1.3 140
145 266 519 189 2.5 0.1 679 276 44 0.1 12.5 63.4 228 1.3 145
150 266 524 183 2.5 0.1 68.4 27.1 4.4 0.1 124 638 226 1.2 150
155 266 53.0 17.8 2.5 0.1 68.9 26.6 4.4 0.1 122 642 223 1.2 155
160 26.5 535 17.4 2.5 0.1 69.3 26.1 4.4 0.1 12.1 64.6 22.0 1.2 160

Class 3 — old snag with surface decay of the stem on
more than 1/10 of the butt end diameter. For fresh snags
classified into class 1 the greatest shift of quality classes
of logs was recorded from class I-11I A into class III B, for
older snags classified into class 2 from quality class I-1IT A
into quality class III B as well as almost equally into qua-
lity class V and VI. For older snags classified into class 3
the shift occurs in whole classes I-1II A and partially
of quality class III B into quality class V and VI. Based
on these facts PETRAS et al. (1995) derived the models
for the adjustment of assortment structure from dead
trees.

By means of the models for timber value production in
damaged stands before their dieback PETRAS (2002) and
the models for the adjustment of assortment structure
from dead trees PETRAS et al. (1995) assortment yield ta-
bles for snag spruce stands were derived. These tables
represent only a theoretical possibility that all trees in the
stand would dry simultaneously at a particular age. They
are classified according to classes of snags 1,2 and 3, age
of stands 40—160 years and yield class of the stand 14—42.
Assortment yield tables of snag stands give the percent-
age of quality classes III A—VI. The proportions of qual-
ity classes I-11 equal zero for all yield classes. A summary
from these tables for yield class 30 is presented in Table 1
for the main stand and in Table 2 for a secondary crop.
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Based on assortment yield tables for snag stands of
class 2 we derived value yield tables for snag stands that
give the value of net financial yield of damaged stands
immediately after their dieback. These yield tables also
contain the data on total mean increment and total current
increment in net financial yield. Increment indexes were
calculated as the quotient of total mean increment of dam-
aged stand after dieback and total mean increment of un-
damaged stand. The index for total mean increment is as
follows:
cpp (2)

— ps

I,
T CPP,

where: [, —increment index of total mean increment,
CPP,, CPP — total mean increment of damaged stand

after dieback (ps) and of undamaged stand (n).

Increment indexes for total current increment /,,,, were
also calculated according to formula (2) using the value of
total current increment. These increment indexes are
a very good measure to express relative increment changes
for damaged stands after their dieback in comparison with
living and undamaged stands. Their hundredfold value
gives these changes in per cent. A complement to 100%
gives relative reduction of net financial yield of these

stands in comparison with living and healthy stands.
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Fig. 1. Development of theindexes of total mean increment from
the net yield of snag spruce stands with yield class 40 and 20%
and 67% crown defoliation

RESULTS AND DISCUSSION

To derive and assess required results we calculated in-
crement indexes for damaged spruce stands with mean
defoliation 20% and 67%, according to PETRAS and HALAJ
(1993) corresponding to the lowest degrees of damage 0 + 1
and the highest degrees of damage 3 + 4. We calculated
them according to formula (2). The initial age of stands
when damage started was 50 or 100 years. Damage by
constant defoliation 20% or 67% lasted until the chosen
age, when all trees suddenly died. After the dieback the
3™ class of snags is considered.

Graphs that were plotted from calculated indexes illus-
trate these results. The development of the indexes of
total mean increment in dependence on the age for spruce
stand of yield class 40, with damage beginning at the age
of 50 or 100 years, is illustrated in Fig. 1. For defolia-
tion 20% the index increases with higher age in a non-
linear form. With the initial age of damage 50 years in the
interval 0.26—0.51 and the initial age of damage 100 years
the indexes are higher only by 0.05-0.06. For defolia-
tion 67% the indexes of total mean increment have signif-
icantly lower values. With the initial age of damage
50 years they slightly increase with higher age in a liner
form in the interval 0.18-0.20. For the initial age of damage
100 years they decrease with higher age in the interval
0.49-041.
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The development of some indexes of total current in-
crement for yield class 40 in dependence on age is pre-
sented in Fig. 2. For defoliation 20% the indexes of total
current increment increase with higher age, particularly
for the initial age of damage 50 years in the interval
0.45-0.66. For the initial age of damage 100 years the in-
dexes are higher maximally by 0.02. For defoliation 67%
the indexes of total current increment have significantly
lower values. For the initial age of damage 50 years they
slightly increase with higher age within the range 0.18-0.25.
For the initial age of damage 100 years the indexes are
higher by about only 0.05.

Summarizing the comparison of increment changes ex-
pressed by increment indexes from value production of
damaged and dead spruce stands we can state that they
depend differently on the basic stand characteristics and
following factors:

— Degree of stand damage expressed by crown defoliation,

— Age of stand when the damage started and damage
duration,

— Yield class of stand.

The importance of these factors changes and largely
depends on the respective increment. In general, we can
state that both indexes are influenced to the largest extent
by crown defoliation, followed by the age of stand when
damage started, duration of damage and yield class of the
stand. The effect of these factors is more significant for
total mean increment than for total current increment.

Index

Initial age of

08 T damage
0.7 * 100 years
06 1
05+
04+

I 100 years
03+ R
02+ - ——oT =7 s0years
01 T — defoliation 20% -—---- defoliation 67%

T Age (years)
00 T T T T T T T T T T T T T T T T T T T T T 1

50 60 70 80 90 100 110 120 130 140 150 160

Fig. 2. Development of the indexes of total current increment
from the net yield of snag spruce stands with yield class 40 and
20% and 67% crown defoliation
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To evaluate the importance of increment reduction as-
sessment from value production of damaged and dead
stands in a more complex way we also made a comparison
with similar indicators of volume production as presented
by PETRAS and MECKO (2001) and value production as
presented by PETRAS (2002). Fig. 3 illustrates such a com-
parison by means of the indexes of total mean increment
for yield class 30, which is approximately an average yield
class of spruce stands in Slovakia with defoliation 20%
and 67% and initial age of damage 50 years. Fig. 3 shows
that increment indexes for volume increment have the
highest values. For 20% defoliation these values decrease
with higher age in the interval 0.97-0.87. The indexes of
value increment have almost the same constant value 0.84
in the whole age range, which is less by about 0.03—-0.11
than for volume production. Unanimously, the indexes of
total mean increment from value production of snag
stands have the lowest value. They increase with higher
age of stands, within the range 0.0-0.42. Thus only for
the highest values it is only a half value of earlier men-
tioned indexes. For 67% defoliation the increment indexes
have the same trend with higher age as for 20% defolia-
tion. The values of these indexes are markedly lower. At
the same time there are larger differences between the
indexes of total mean increment from volume and value
production as well as production of snag stands. Al-
though the largest differences between these indexes
were determined for the lowest age, they are relatively

Index
1.0;

0.91

0.8

0.71

0.6

0.51

0.41

0.31

0.24

0.14

e 77T Age(years)
oo e TEPUEE
50 60 70 80 90 100 110 120 130 140 150 160

volume 20% value20% —— snag 20%
— — volume67% -——value67% - -snag 67%

Fig. 3. Comparison of the indexes of total mean increment from
volume and value production of damaged and snag stands with
yield class 30 and 20%, 67% defoliation respectively

Index
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02 i IR—
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— — volume67% - ——value67% - - snag 67%
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Fig. 4. Comparison of theindexesof total currentincrement from
volume and value production of damaged and snag stands with
yield class 30 and 20%, 67% defoliation respectively

high also at the highest age of 160 years. The indexes of
total mean increment from volume and value production
of damaged and snag stands have the values 0.46, 0.25
and 0.09.

Fig. 4 illustrates the indexes of total current increment
for the same input parameters as for total mean increment.
The value index of total current increment has the highest
value that slightly decreases with higher age within the
range of 0.90—0.84. The volume index has the values low-
er by 0.01 only in comparison with the value index. The
trend and the value of the index of total current increment
for snag stands are totally different. Its values increase
with higher age in a linear form. At the beginning of dam-
age the value is 0.37 and at the age 160 years 0.59. The
indexes of total current increment for the stands with
67% defoliation have obviously substantially lower va-
lues. For volume production it is a constant value 0.30
and for value production it is almost the same value. The
indexes of total current increment for snag stands are al-
most parallel to the indexes of total current increment from
value production. They are lower by about 0.10. By com-
paring the trend of the indexes of total current increments
and total mean increments we can state that the indexes of
total current increments from volume production and value
production have very similar values for 20% defoliation
and 67% defoliation. The indexes of total current incre-
ments for snag stands have much more lower values.

Based on this analysis we drew some conclusions that
are very important for practice. They are as follows:
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— Inthe quantification and evaluation of direct increment
reduction of timber production for damaged stands it
is necessary to investigate also its value production in
financial units in addition to timber volume.

— In dependence on the degree of damage the value pro-
duction of damaged stand is lower by about 5-50%
and by 1-5% only than volume production for total
mean increment and total current increment, respec-
tively.

— The value production of damaged and dead trees, so
called snags, is even lower. The value of stand produc-
tion after dieback is lower at least by a half than before
dieback.

— From the methodological as well as practical point of
view the application of production and increment re-
duction requires to recognize principal differences be-
tween total mean increment and total current incre-
ment.

CONCLUSION

A method for the derivation of value production of dam-
aged spruce stands after their dieback is described. Their
value production is expressed by net financial yield from
timber production by means of total mean increment and
total current increment. To evaluate increment changes in
more general terms we calculated their increment indexes
from the investigated increments as the quotient of the
increments of damaged and undamaged stands. A com-
plement to the value 1.0 represents a relative financial
loss of net yield from produced timber in such stand.
Based on the presented analysis we can state that the
value production of damaged stands and dead stands
depends mainly on the degree of stand damage given by
crown defoliation, age of stand, yield class of stand as

well as the age of stand, when damage started including
the duration of damage. The value of damaged stands
after their dieback is lower minimally by a half than before
the dieback. It is caused only by the impaired quality of
timber after the dieback of trees in the stand.
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Straty na hodnote dreva poSkodzovanych smrekovych porastov po ich odumreti

R. PETRAS

Lesnicky vyskumny ustav, Zvolen, Slovenskad republika

ABSTRAKT: Praca prezentuje postup odvodenia celkovej produkcie dreva a jej prirastkov v hodnotovych jednotkach, tj.
Cistom finanénom vynose pre smrekové porasty poskodené defolidciou korun po ich odumreti. Hodnotova produkcia sa
odvodila pomocou hodnotovych rastovych modelov neposkodenych porastov a modelov na korekciu objemovej a kvalitativne;j
produkcie poSkodenych a odumretych porastov. V tabulkach a na obrazkoch st prezentované zmeny v kvalite dreva po
uschnuti stromov a produkéné zmeny poskodenych porastov voci neposkodenym. Zmeny su vyjadrené prostrednictvom
indexov celkového priemerného prirastku a celkového bezného prirastku. Tie zavisia hlavne od stupna poskodenia porastu
vyjadrené¢ho defolidciou kortin, veku a bonity porastu, veku porastu, v ktorom poskodenie zacalo, a od doby jeho trvania.
Hodnota poskodzovanych porastov je po ich odumreti minimalne o polovicu mensia ako pred odumretim. Je to spdsobené
hlavne zhor$enou kvalitou dreva po odumreti stromov v poraste.

KPucové slova: smrek; celkova hodnotova produkcia; prirastky
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Ciel'om prace je popisat’ metodiku odvodenia modelov
a podla nich aj kvantifikovat’ straty na hodnotovej
produkcii dreva smrekovych porastov od zaciatku ich
poskodzovania az po ich odumretie, pri ktorom dochadza
najmé k vyraznému zhorSeniu kvality dreva.

Hodnota dreva poskodzovanych smrekovych porastov
po ich odumreti sa odvodila z modelov hodnotovej
produkcie poskodzovanych porastov pred ich odumretim
a modelov na korekciu Struktiry sortimentov z odumre-
tych stromov, ako ich uvadza PETRAS et al. (1995). Mode-
ly hodnotovej produkcie poskodzovanych porastov pred
ich odumretim podrobne zdévodnil PETRAS (2002) a vy-
chadzal pritom z parcialnych modelov:

— celkovej objemovej produkcie (PETRAS, MECKO 2001),

— vyvoja strednych hrabok (PETRAS et al. 1993),

— vyvoja objemu stredného kmena (PETRAS et al. 1993),

— porastovych sortimentaénych tabuliek (PETRAS, NO-
CIAR 1991),

— priemernych cien sortimentov dreva (PETRASOVA et
al.2001),

— vlastnych nékladov tazbovej ¢innosti (PETRASOVA et
al.2001).

Hodnotovu produkciu poSkodenych porastov odvodil
z tychto parcialnych modelov tak, ze objemovu produkciu
prepocital prostrednictvom sortimentacnych modelov na
produkciu sortimentov a tto prostrednictvom cien dreva
na hruby finan¢ny vynos. Od tohto odpocital modelové
vlastné naklady na tazbu dreva a dostal Cisty financny
vynos. Vzhl'adom na to, Ze poSkodené porasty majii niz§iu
objemovu produkciu a mensie hrubky stromov, maju po-
tom aj menSiu hodnotova produkciu ako neposkodené
porasty.

Hlavnym faktorom, ktory hodnotovti produkciu ovplyv-
fyje, je popri objeme najméi kvalita produkovaného dreva,
ktora sa hodnotila podl'a §truktiry sortimentov. Podla
modelov sortimentaénych tabuliek (PETRAS et al. 1992)
podiel sortimentov v smrekovych porastoch zavisi od ich
strednej hrubky, vonkajsej kvality a mechanického po-
Skodenia kmeriov.

Tento zakladny vztah plati pre poskodené, ale Zijuce
stromy az do okamihu ich odumretia. Po odumreti stro-
mov sa ich situdcia vyrazne meni. Ich drevo postupne
nahniva, ¢im vyznamne meni svoju kvalitu. Z tohto
dovodu sa meni aj skladba sortimentov z takychto stro-
mov a porastov. Tuto otdzku na relativne vel’kom empi-
rickom materiali stromovych vzornikov podrobne
preskiimali PETRAS et al. (1995) a zistili, Ze odumreté
stromy — tzv. suchare — maju oproti zZivym stromom nu-
lové podiely najcennejsich akostnych tried vyrezov I a Il
a vyrazne nizsie podiely kvalitnejSich piliarskych vyre-
zov triedy IIT A. Naproti tomu maji vyrazne vyssie podie-
ly menej kvalitnych piliarskych vyrezov triedy III B,
vlakninového dreva triedy V, palivového dreva triedy VI
a odpadu. Podl'a intenzity poSkodenia bel'ovej Casti dreva
jej sfarbenim a hnilobou zatried’ovali odumreté stromy do
troch tried s touto charakteristikou:

Trieda 1 — Cerstvy suchar, strom v kratkom case po
odumreti prevazne eSte v kore, bez vacsich povrchovych
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trhlin. M4 len vel'mi slabé poskodenie beli, a to len jej
sfarbenim najviac do 1/10 hrubky cela. Kmen eSte nema
ziadnu hnilobu beli.

Trieda 2 — star$i suchar, kmen je prevazne uz bez kory,
s vel’kymi povrchovymi vysusnymi trhlinami. Ked’ je
v kore, tak ma vyrazné zaparenie dreva. Na priecnom reze
kmeiia ma sfarbenie beli vacsie ako 1/10 ¢ela, ale povrcho-
va hniloba beli siaha najviac do 1/10 hrubky cela.

Trieda 3 — stary suchar s povrchovou hnilobou kmena
na viac ako 1/10 hrabky cela.

Pomocou modelov hodnotovej produkcie dreva posko-
dzovanych porastov pred ich odumretim (PETRAS 2002)
a modelov na korekciu Struktiry sortimentov z odumre-
tych stromov (PETRAS et al. 1995) sa odvodili sortimen-
taéné rastové tabulky sucharovych smrekovych
porastov. Tieto tabulky predstavuju len teoreticku
moznost, Ze vSetky stromy v poraste by v konkrétnom
veku naraz uschli. St ¢lenené podla tried sucharov 1, 2
a 3, veku porastov 40—160 rokov a bonity porastu 14—42.
Sortimentaéné rastové tabulky sucharovych porastov
obsahuju percentudlne podiely akostnych tried vyrezov
III A—VI. Podiely akostnych tried vyrezov I-11I st pri vSet-
kych bonitach nulové.

Zo sortimentacnych rastovych tabuliek sucharovych
porastov s triedou sucharov 2 sa odvodili hodnotové ras-
tové tabul’ky sucharovych porastov, ktoré udavaji hod-
notu c¢istého finanéného vynosu poskodenych porastov
ihned’ po ich odumreti. Tieto rastové tabul’ky obsahuju aj
udaje celkového priemerného prirastku (CPP) a celkového
bezného prirastku (CBP) v ¢istom financnom vynose. Ich
podielom s hodnotami zivych a neposkodenych porastov
sa vypocitali prirastkové indexy.

Pre odvodenie a zhodnotenie pozadovanych vysled-
kov sa vypocitali podla vzorca (2) prirastkové indexy pre
poskodené smrekové porasty s priemernou defolidciou
20 % a 67 %, ktoré odpovedaji podla PETRASA a HALAJA
(1993) najslab§im stupfiom poskodenia stromov 0 + 1
a najsilnej$im stupiiom poskodenia stromov 3 + 4. Pocia-
tocny vek poskodenia porastov je od 50 alebo 100 rokov.
Poskodenie konstantnou defoliaciou 20 % alebo 67 % trva
az po zvoleny vek, v ktorom vsetky stromy nahle odu-
mru. Po odumreti sa uvazuje s 3. triedou sucharov.

Vyvoj indexov celkového priemernéeho prirastku (1,,,,)
v zavislosti od veku pre smrekovy porast bonity 40, ktory
je poskodzovany od 50 alebo 100 rokov, je znazorneny na
obr. 1. Na obr. 2 je vidiet’ vyvoj vybranych indexov cel-
kového bezného prirastku (/.,,) pre bonitu porastu 40
v zavislosti od jeho veku. Po suhrnnom porovnani prirast-
kovych zmien vyjadrenych prostrednictvom prirastko-
vych indexov z hodnotovej produkcie poskodenych
a odumretych smrekovych porastov mozeme konstatovat,
Ze tieto r6znou mierou zavisia od hlavnych porastovych
veli¢in a faktorov, ako su:

— stupen poskodenia porastu vyjadreny defoliaciou ko-
run stromov,

— vek porastu, v ktorom poskodenie zacalo, a doba jeho
trvania,

— bonita porastu.
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Vyznamnost tychto faktorov sa meni a vel'mi zavisi aj
od toho, na ktory prirastok sa vztahuje. Po vi¢Som
zovSeobecneni mézeme konstatovat, Zze obidva indexy
najviac ovplyviiuje defolidcia korin stromov, potom
nasleduje vek porastu, pri ktorom poskodenie zacalo,
a doba jeho poskodzovania a nakoniec je to bonita po-
rastu. Pri celkovom priemernom prirastku je vplyv tychto
faktorov vyznamnejsi ako pri celkovom beznom prirastku.

Z predchadzajticeho rozboru sa odvodili niektoré
dolezité poznatky, ktoré maju aj znacny prakticky vyznam.
St nasledujuce:

— Pri kvantifikacii a ohodnocovani priamych prirast-
kovych strat na produkcii dreva poskodzovanych po-
rastov je potrebné popri objeme dreva skiumat’ najma
jeho hodnotovt produkceiu vo finanénych jednotkach.

— Hodnotova produkcia poskodeného porastu je aj
v zévislosti od jeho stupna poskodenia pri celkovom
priemernom prirastku priblizne o 5-50 % a pri celko-
vom beznom prirastku len o 1-5 % nizSia ako objemova
produkcia.

— EsSte podstatne nizsia je hodnotova produkcia posko-
denych a odumretych (tzv. sucharovych) porastov.
Hodnota produkcie porastu po odumreti je minimalne
o polovicu mensia ako pred odumretim.

— Pri aplikécii produkénych a prirastkovych strat je po-
trebné z metodologického, ale aj praktického hl'adiska
uznavat’ principidlne rozdiely medzi celkovym prie-
mernym a celkovym beznym prirastkom.
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