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Abstract

The planning and implementation of the majority of professional measures and activities in forest production
management requires the knowledge of the basic quantitative elements (tree diameter, height, volume) and value elements
(value of wood volume). In that sense, the aim of this research was to define the relationship between the value of
timber and tree dimensions in beech forest thinning in Serbia (regression models, average growth rates, etc.). This will
make it possible to predict in advance some value parameters, to raise the quality level of thinning operation planning,
as well as to achieve better management of financial flows in the forestry sector (e.g. assessment of efficiency and
profitability). The sample consisted of 7,815 beech trees harvested by thinning (5,973 in high forests and 1,842 in
coppice forests), and the measurements included total volume and the volume and value of timber assortments.

The main scientific method applied in the study was the modelling method, and the analysis of causality between
the study elements was performed using mathematical-statistical methods, such as descriptive statistics and regression
and correlation analysis.

Based on the study results, the conclusions were as follows: (a) there is a high variability in timber value depending
on forest origin and assortment category, (b) the effect of the diameter at breast height on timber value is stronger (the
coefficient of linear regression R=0.52-0.83) than the effect of height (R=0.47-0.68), (c) the obtained regression models
are a very good description of the relation between diameter at breast height and total timber value (R=0.58-0.97 in
high forests and R=0.64-0.97 in coppice forests). An especially high quality model is the model which refers to the
effect of diameter at breast height on the value per tree (R=0.97 in high forests and coppice forests), (d) all models
show unequal distribution of the error along regression line (heteroskedasticity), but as this occurrence is more related
to large trees, which are relatively few in thinning operations, this does not affect the accuracy of timber value assessment
in thinning operations. The study conclusions point out that the timber value in beech forest thinning can be assessed

with relatively high reliability.

The obtained models can be used when it is necessary to know the total value of thinned material (aiming at the
determination of financial assessment of thinning efficiency), or when it is necessary to create the plans for selling the

felled timber (estimation of the potential revenue).
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Introduction

The planning and implementation of the majority
of professional measures and activities in the manage-
ment of production processes in forestry requires the
knowledge of the basic quantitative elements (diame-
ter, height, volume) and value elements (value of wood
volume). The knowledge on the above elements should
be based on a sufficiently large sample, professional-
ly defined methods and procedures of basic data
processing, consistent carrying out of all activities on
data processing, precise analyses, and objective con-
clusions (Rankovi¢ and Vuékovi¢ 2011). This study
should be, inter alia, a contribution to such knowl-

edge; it should provide good-quality information, but
also point to the possibility of implementation of def-
inite methodological procedures (Anon. 2011) in sim-
ilar future studies.

State of beech forests in Serbia

In Serbia, forests occupy the area of 2,252,400 ha,
with standing timber volume amounting to
362,487,418 m®* and current volume increment
9,079,773 m®. The dominant forest type in the grow-
ing stock are beech forests accounting for 29.3% per
area (660,400 ha), 42.4% per volume (153,836,670 m?)
and 32.3% per volume increment (2,928,838 m®) (Bank-
ovi¢ et al. 2009a, 2009b). Thanks to its adaptability to
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site conditions, beech has an exceptionally wide eco-
logical valence in Serbia, both horizontal and vertical.
Excepting the far north (AP Vojvodina), beech occurs
throughout Serbia, at the altitudes between 100 and
1,700 m. It makes up about 50 different forest types
with another 32 tree species, and 17 species belong
to the categories of endemic, relic, rare and threatened
species (Medarevi¢ and MiloSevi¢ 2005). The preva-
lent category is high forests with 53.1% of the area,
but there are a significant percentage of coppice for-
ests (this is the consequence of historical circumstanc-
es - economic crisis caused by the frequent wars in
the region and in connection with this cutting beech
forests of high intensity over large areas, and errors
resulting from the previously used system of forest
management) with 46.9% of the area (Panti¢ et al.
2003). Correspondingly, devastated forests account for
2.8% of the area, insufficiently stocked forests 37.4%,
and well-preserved forests 59.8% of the area. From the
structural aspect, even-aged forests are dominant
(78.4%), followed by all-aged forests (21.4%), and virgin
forests occupy only 0.2% of the area. The distribu-
tion of even-aged forest area per age categories is
quite unfavourable and accounts for: juvenile forests
3.7%, middle-aged 47.5% and maturing and mature
forests 48.8%. The distribution of beech forest total
volume per diameter categories (irrespective of struc-
ture) is balanced and accounts for: small-diameter trees
35.1%, medium-diameter trees 34.9% and large-diame-
ter trees 30.0%. Currently, about 46,000,000 m? are in
the category of large-diameter (mature) trees, and about
54,000,000 m? in the category of medium-diameter trees
(Medarevié¢ et al. 2005, Bankovi¢ et al. 2009a, 2009b).
The above data point to an exceptionally high
ecological and economic significance of beech forests
in Serbia. Hence, the research of this natural resource
is an indispensable subject, particularly of socio eco-
nomic disciplines. The resulting knowledge has both
a theoretic and a practical significance, not only at the
local, but also at the regional levels, taking into ac-
count the percentage of beech forests in Europe.

Aim, purpose and object of research and hy-
potheses

The basic aim of the research was to obtain good-
quality numerical parameters of the relationship be-
tween timber value harvested by thinning in Serbia and
some elements of tree dimensions (regression curves,
average growth rates, etc.).

The basic purpose of the above aim was to eval-
vate the sums that can be used in the estimation of
the market value of thinned material in beech forests
in Serbia, and in creation of different future scenarios
which comprise the data on timber value (e.g. in the

calculation of insurance premiums (Holecy and Hanew-
inke 2006), timber selling (Anon. 2001, Anon. 2012),
assessment of effectiveness of thinning implementa-
tion, estimation of total income from wood (Matthews
2003), value analysis (Anon. 2013) in wood supply
chain (Uusitalo 2011), etc.). As some value parameters
would be known in advance, this would increase the
quality level of thinning operation planning, and cre-
ate a reliable foundation for higher-quality management
of financial flows in the forestry sector (e.g. assess-
ment of efficiency and profitability).

The subject of the research was the dimensions
(diameter at breast height and height) of beech trees
removed by thinning, and beech timber value.

The basic hypotheses, which were to be con-
firmed, are the following:

* There are differences in the variability of the
value of technical wood and cordwood per assortment
classes and diameter classes;

* There is a strong correlation between the study
parameters of timber value as a dependent variable,
and diameter at breast height (d) and height (%), as
independent variables;

» Effect of diameter (d) on the selected parame-
ters of timber value (value of technical wood — M|, val-
ue of cordwood — M, timber value per tree — M, and
timber value per unit volume — M) is especially high,
so such models can be successfully applied in the
estimation of timber value.

Materials and methods

The main scientific method applied in the study
was the modeling method, and mathematical-statisti-
cal methods, such as descriptive statistics and regres-
sion and correlation analysis, were used in the analy-
sis of causality between the study elements.

Timber value was assessed by the method of as-
sessment and prediction (Keca 2009), and correlation
and regression analyses were used for the more accu-
rate estimation (Rankovi¢ and Vuckovi¢ 2011). The first
step was the formation of a correlation matrix for the
evaluation of the strength of linear correlation between
individual variables of value structure and tree dimen-
sions (diameter at breast height and height), and the
next step was the formation of the corresponding re-
gression models (Hadzivukovi¢ 1991), used in the
analysis of the relationship between timber value (M)
and the diameter at breast height (d), and height (4).

The value of harvested wood volume was calcu-
lated based on the assortment structure of all felled
trees (volume of each of the assortment classes), di-
vided into two units based on the silvicultural forms
of thinned forests (high forests and coppice forests).
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This was followed by the calculation of timber value
per assortment classes by the multiplication of the
volume of each assortment category with the corre-
sponding prices (PE “Srbijasume® Pricelist) in € (rate
of exchange 21.03.2011) (this assessment operates
with the gross value of wood and means that produc-
tion costs were not deducted, then it would be net
value, as it was the case in the document “Study of
forest valuation and financing in Serbia” (Anon. 2007)).
The value was expressed in four ways: total timber
value (M) was first divided into the value of techni-
cal wood (M) and cordwood (M), and then the total
timber value was presented per tree (M) and per unit
volume (M, ). Thus, the total value of wood (M) is the
sum of technical wood (M) and firewood (M) with-
out wastewood. In addition, the value of technical wood
generates inside the value following assortments: F
logs, L log, cordwood, logs of I, II, III classes and
round sticks.

The main data were collected during regular thin-
ning of even-aged (high and coppice) beech forests
throughout Serbia (the territory of AP Kosovo and
Metohija is not included, nor the territory of AP Vo-
jvodina, where beech forests occupy only 1,626 ha)
during 2009 (in 16 forest estates), at different altitudi-
nal zones. Each tree was measured for diameter at
breast height (d), and after felling and delimbing, to-
tal length (%) and trunk diameters were measured at
2 m sections. Branch diameters were measured in the
middle of 1 m long sections. Trunk volume was calcu-
lated using a complex Smilian’s equation, and branch
volume was calculated using simple Huber’s formula.
Total volume of trees above 3 cm diameter (Bankovié
and Panti¢ 2006) was calculated as the sum of the
volume of the above two volumes. The volume of in-
dividual assortment classes was calculated based on
the usual bucking of each felled tree, according to the
standards for forest wood assortments and the as-
sessed wood defects.

Total number of treated trees was 7,815, of which
5,973 in high forests and 1,842 in coppice forests (Ta-
ble 1). As in 2009 in central part of Serbia (state-owned
forests) 453,300 m? of beech timber was removed by
thinning (Anon. 2010), and as his research deals with
the volume of 11,392 m?, it can be concluded that it is
about 2.5% of the total felled volume. In that sense,
from the quantitative and qualitative aspects, the sam-
ple structure can be considered as representative and,
as such, it is a reliable base for drawing valid conclu-
sions.

The basic analysis of assortment structure was
performed using descriptive statistics (variability per
diameter classes). Regarding the distribution of the
number of trees per diameter classes, it was close to

Table 1. Number of measured beech trees in thin-
ning per regions in Serbia in 2009

Forest origin

Region

High forests  Coppice forests z
East Serbia 1,234 94 1,328
Central Serbia 1,734 / 1,734
West Serbia 1,498 1,010 2,508
South Serbia 1,507 738 2,245
z 5,973 1,842 7,815

Source: original

normal both in high forests and in coppice forests, with
a mild left skewness (Figure 1). In high forests, the
greatest number of trees was concentrated in diame-
ter classes 17.5-37.5 cm, and in coppice forests in di-
ameter classes 12.5-22.5 cm.

As for volume distribution per diameter classes
(Figure 2), the closeness to normal distribution was
even more pronounced, with a mild left skewness in
coppice forests. In high forests, the largest volume
was concentrated in diameter classes 42.5-62.5 ¢cm, and
in coppice forests in diameter classes 22.5-32.5 cm.

Also, there was a similar situation in timber val-
ue distribution per diameter classes (Figure 3). In high
forests, the highest timber value was concentrated in
diameter classes 42.5-62.5 cm, and in coppice forests,
in diameter classes 27.5-37.5 cm.
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A very similar situation refers to the distribution
of the values of technical wood and cordwood per
diameter classes in high and coppice forests (Figures 4,
5). There is a somewhat higher deviation from normal
distribution in coppice forests (both technical wood
and cordwood). The value of technical wood of the
trees in high forests is concentrated in diameter class-
es 47.5-62.5 cm, and in coppice forests it is concen-
trated in diameter classes 32.5-37.5 cm. Cordwood
shows a considerably narrower range, so in high for-
ests, the value is concentrated in diameter classes 37.5-
57.5 cm, and in coppice forests in diameter classes 22.5-
27.5 cm.

All the above facts prove that the basic data are
rather regularly distributed per diameter classes, so they
can be a rather reliable base (many statistical tests are
based on the assumption of normality) for the estima-
tion of timber value, on the one hand, and the assess-
ment of the relationship between timber value and the
elements of tree dimensions, on the other hand.

Results

The study results, which are based on the
processing of the collected data, are grouped in ac-
cordance with the following segments (parallel for high
forests and coppice forests):

* variability in the attained value within diameter
classes;

* correlation between timber value (M, M, M
and M) and tree dimensions (d and h);

» regression models of the dependence of each
of the above parameters of timber value (M, M, M
and M) and the diameter at breast height (d), i.e. the
following regressions M =f(d), M =f(d), M =f(d) and
M =f(d).

Variability

The variability of the value of technical wood and
cordwood per diameter classes is presented in the
diagram (Figure 6).

Based on the presented variability of timber val-
ue per diameter classes, it can be seen that it is high-
er in technical wood, and lower in cordwood. Variabil-
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ity in technical wood value is higher in coppice for-
ests (B), and variability in cordwood value is higher
in high forests (A).

Correlation

The correlation of the study timber value param-
eters and elements of tree dimensions is shown in
Table 2.

The data presented in the Table show that there
is a high and significant linear correlation between the
selected parameters of timber value and the elements
of tree dimensions. Compared to height (%), the diam-
eter at breast height (d) shows regularly a higher lev-
el of correlation with the parameters of timber value
M, M, M_and M,).

Regression models
The base for a more in-depth research was defined
by previous studies, so this time the focus is exclusively

High forests Coppice forests Table 2. Pearson's product moment

Parameter M, M, M, M, M, M, M, M, correlations of observed variables*
Jd om Correlation 0.7422 0.7417 0.8323 0.5221 0.6577 0.8106 0.8097 0.5944
p-value 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
h Correlation 0.5939 0.5616 0.6575 0.5192 0.4667 0.6810 0.6137 0.5673
p-value 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

* Sample size of high forests

was 5,973 and sample size of coppice forests was 1,842.

** P-values below 0.05 indicate statistically significant non-zero correlations at the 95%

confidence level.
Source: original
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on the effect of diameter at breast height on timber In the obtained regression models of timber val-

value. The results of the tested dependences M =f(d), ue depending on the diameter at breast height, all
M =f(d), M =f(d) and M =f(d) are presented in tabular  parameters and correlation coefficients (z-test param-

form (Table 3) and in diagrams (Figures 7-10). eters, F-test correlation coefficients) are also statisti-
High forests Coppice forests Table 3. Regression models for calculation
Value of technical wood Value of technical wood of timber value (in parenthesis are t-statis-
M=f(d) —>SQRT M=fSQRT d) M=f(d) =>SQRT M=f(SQRT d) tics of regression parameters)
SQRT M=-10.664+2.565-SQRT d SQRT M=-5.749+1.493-SQRT d
(~-80.69) (115.44) (~39.88) (50.04)
RP=069 R=0.83 F1 5072713,326.67 R?=0.58R=0.76  F1,134772,503.50
M=(=10.664+2.565-SQRT d)* M=(=5.749+1.493-SQRT d)’
Value of cordwood Value of cordwood
Me=f(d) —=>In Mc=f(n d) Me=f(d) —=>In M=H(n d)
In M;=—3.060+1.619:In d In M;=3,990+1.910In d
(~79.76) (147.02) (-67.27) (99.13)
R=078 R=089 Fi, 507721615.49 R=084 R=092 Fi 19:r79.826.11
M=0.047-d"*' M=0.019-d"
Wood value per tree Wood value per tree
M=f(d) —>In Mi=f(In d) M=f(d) —>In Mi=f(In d)
In Mi=5.944+2.658'In d In Mi=—5.595+2.516In d
(~195.56) (304.64) (~120.49) (166.69)
RP=094 R=0.97 F1,5072792,802.23 R=094 R=097 Fu, 18472778476
M:=0.003-d**°¢ M:=0.004-d*°'®
Wood value per volume unit Wood value per volume unit
My=f(d) —>In M\=Ff(In d) My=fd) —>In M\=FIn d)
In My=2.473+0.255"In d In My=2.654+0.184-In d
(153.94) (55.33) (167.81) (35.71)
R’=0.34 R=0.58 F, 597273.061.46 R’=041 R=0.64 Fiy, 14171.275.45
M,=11.86-d ™ M=14.21-d™
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Figure 7. Regression model M =f(d) to calculate value of tech- ~ Figure 8. Regression model M =f(d) to calculate value of
nical wood (A — high forests, B — coppice forests) cordwood (A — high forests, B — coppice forests)
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Figure 10. Regression model M, =f(d) to calculate wood val-
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cally significant. This point to a conclusion that the
study models can well be used in the assessment of
timber value in beech forest thinning in Serbia (error
below 5%).

Discussion and conclusions

The observed variability in the value of technical
wood and cordwood in high forests and coppice for-
ests can be explained by a simpler assortment struc-
ture of coppice forests (prevalence of cordwood), so
the changes in tree value within the same diameter class
are considerably lower. Based on the above regression
models, in the design of beech forest thinning, despite
the minor differences in variation, such a situation
should not be a great obstacle to the assessment of
the value of timber to be removed from the stand.

The study of the effect of d and % on timber val-
ue shows that the obtained linear correlation coeffi-
cients are mainly greater in high forests than in cop-
pice forests (Table 1). This implies that also the esti-
mation of timber value in future high forest thinning
can be characterised as more reliable. However, this
does not diminish the potential application of such
estimations in coppice forests, because it is not the
case of critical differences, especially if it is borne in
mind that, in all tested cases, there was a high signif-
icance of correlation coefficients (error below 5%).

Regarding the regression models of the depend-
ence of timber value on the change in diameter at
breast height, it can be seen that all models, except
the one related to technical timber, are potential forms
(potential form produces even higher correlation co-
efficients than the linear form, which was used as the
first step in the assessment of the effect of tree di-
mension elements on timber value, together with the
already emphasised high significance per all elements)
(M=a-d"). Thus, in cordwood, the increase in diame-
ter at breast height by 1% would increase the value
by about 0.16% in high forests, and by about 0.19%
in coppice forests. The same increase in diameter at
breast height could cause the timber value per tree to
increase by about 0.27% in high forests and by about
0.25% in coppice forests. Regarding the timber value
per unit volume, the change in diameter at breast height
would increase the value by about 0.26% in high for-
ests and by about 0.18% in coppice forests.

It can also be seen that the highest coefficient of
determination (both in high forests and in coppice
forests) occurs in the model which correlates the di-
ameter at breast height (d) and timber value per tree
(M), which, together with a high significance per all
tested elements, recommends this model for the assess-
ment of timber value in beech forest thinning in Ser-
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bia. From the aspect of the assessment procedure, this
practically means that it is necessary to measure the
diameters of trees marked for thinning, then to calcu-
late the timber value of each tree based on regression
equations, and finally by adding all individual values,
to estimate the total sum that can be expected from
the selling of felled timber. In the procedure, disregard-
ing the minor differences in parameter sizes, special
equations should be used for high forests and cop-
pice forests, because the potential error could be
multiplied on account of the number of trees. Also, in
this procedure, unequal distribution of regression er-
ror along regression line (heteroskedasticity) should
be taken into account, which is clearly seen in the
diagram (Figure 9). However, the elimination of the
error was not carried out (Jovi¢i¢ 1981), because it is
assumed that the case in which the error could have
a perceptible effect (high percentage of large-sized
trees) is exceptionally rare in thinning.

The following conclusions can be drawn based on
the study results:

* High variability in timber value depending on
forest origin (high forests and coppice forests) and
assortment category (technical timber and cordwood);

* High linear correlation between the study ele-
ments of tree dimensions (d and /) and timber value
(M, M, M_and M),

* The effect of the diameter at breast height (d)
on timber value is stronger than the effect of height
(h), because linear correlation coefficients between
timber value and diameter at breast height (R = 0.52-
0.83) are greater than those between timber value and
height (R = 0.47-0.68);

* The obtained regression models present a very
good description of the relation between diameter at
breast height (d) and timber value (M, M, M , M) -
R =0.58-0.97 in high forests and R = 0.64-0.97 in cop-
pice forests;

* Regression model which addresses the effect of
diameter at breast height (d) on the value per tree (M)
is of very high quality — R = 0.97 in high forests and
coppice forests;

* All models show unequal distribution of the
error along regression line (heteroskedasticity), but as
this occurrence is more related to large trees, which
are relatively few in thinning operations, this does not
jeopardise the accuracy of results in the procedures
of timber value assessment in thinning.

The above conclusions point out that the assess-
ment of timber value in beech forest thinning in Ser-
bia can be performed with relatively high reliability. The
focus should be on the application of the model which
addresses the effect of diameter at breast height (d)
on timber value per tree (M, ). Thus, for example, start-

ing from the fact that total harvested beech wood in
2009 in state forest thinning amounted to 453,300 m?
(2010), it could be estimated that its value amounted
to € 14.95 mil. To be exact, € 13.74 mil was harvested
in high forests (90.5%), and € 1.21 mil in coppice for-
ests (9.5%).

The obtained models should be used when it is
necessary to know the total value of thinned material
(aiming at the financial assessment of thinning effi-
ciency), or when it is necessary to create the plans
for selling of felled material (estimation of the poten-
tial revenue). In the latter case, advantage should be
given to the models which treat separately technical
wood (M) and cordwood (M), because the function
of these two wood categories is different, which is
reflected also on potential users, i.e. buyers.
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B3AUMOOTHOIMEHUE KAYECTBA JPEBECHUHBI U PABMEPA BYKOBBIX CTBOJIOB,
CPYBJIEHHBIX ITPU ITPOPEKUBAHUAX B JIECAX CEPBUU

H. PankoBuu, JI. llantuu u JI. Keua

Pesziome

llenbro maHHOTO MCCIENOBAaHUSA OBIIO OMpEJENeHHE COOTHOIIEHUS KauecTBa JAPEBECHUHBI U pa3Mepa CTBOJIOB B
NPOPEKUBAHUAX, MPOBOAUMBIX B HacaxaeHUsX Oyka B CepOun. Marepuanom nociayxunu 7815 OyKOBBIX CTBOJIOB,
CpyONEeHHBIX TIPU MPOPE)KUBAHUHU 5973 B BEICOKOCTBOJIFHBIX JiecaxX U 1842 B HU3KOCTBONBHEIX JieCaX, MPHA 3TOM OMPEACISIS UX
o01ryto Ky0aTypy 1 KyOaTypy M KadeCTBO OTJEIBHBIX COPTUMEHTOB.

B kauecTBe OCHOBHOTO HAyYHOTO METOA MPUMEHSJICS METOI MOAEIMPOBAHMS, IPH UM B IEIAX aHAIN3a MPUIUHHO-
CIIEZICTBEHHON CBSI3M MEXIy HCCIEIyeMbIMU 3JIEMEHTaMH NPUMEHSAINCh TAKXKE M COOTBETCTBYIOLIME MAaTEMAaTHUECKHE U
CTAaTUCTHUYECKUE METO/IBI, TAKHE KaK ONMUCATENbHAasl CTATHCTHKA U PETPECCHOHHBIN M KOPPEILSIIUOHHBII aHaIU3.

Ha ocHOBe TOJTy4eHHBIX pe3yIbTaToB, MOXKHO CAENArh CIIeIyIOIe BEIBOALL: (a) HaOmogaeTcs deTkas BapuabeIbHOCTD
KauecTBa JPEBECUHEI B 3aBUCHMOCTH OT THIIA Jieca M KaTETOPUH COPTUMEHTOB, (0) Ha Ka4eCTBO JPEBECHHEI CHIIbHEE BIIHSET
nuameTp ctBoia (koaddunuent auHerHON perpeccun R=0.52-0.83) wem ero Beicota (R=0.47-0.68), (B) U3 mOTydeHHBIX
PErpecHOHHBIX MOJEeNel XOpOLIo BHAHA CBSI3bMEXAY IONEPEYHHUKOM M KauecTBOM aepeBa Buenom (R=0.58-0.97 B
BBICOKOCTBOBHUK and R=0.64-0.97 B HU3KOCTBOJBHBIH JieC), TIPH YeM OCOOCHHO 3HAYHMTEIbHAs MOJENb, MOKA3bIBAIOIIAS
BIIVSTHHE TTONIEPeYHNKA HA Ka4eCTBO KXKIOT0 OTAEIBEHOT0 cTBoia (R=0.97 B BEICOKOCTBOJIBHHK M HU3KOCTBOJIBHEIH Jiec), (T) BO
BCEX MOZIEIISIX HaOMoaeTcsl HEOMMHAKOBOE PACTIpeieIeHNe KOJIMIeCTBa OMMOOK Ha JIMHUH PETrPECCHH (T€TePOCKEAACTHIHOCTS),
HO, TaK KaK 3TO sBIEHHE Oojee XapaKTePHO A CTBOJOB OONBIIOTO pa3Mepa, KOTOPBIE PEAKO BCTPEYAIOTCS NMPHU
MPOPEKUBAHHIX, TOUHOCTh OI[EHKM KadecTBa APEBECHUHBI 3TUM HE YMEHbIIAaeTCs. Pe3ynbrarsl ucciieJoBaHHs MO3BOJISIOT
C/leNath BBIBOJ, YTO IIPH NMPOPESIKUBAHMAX M PYyOKax yxona JOBOIBHO TOYHO MOXKHO OIIEHUTh Ka4eCTBO JIPEBECHUHBI B OyKOBBIX

Jiecax.

ITony4eHHBIE MOJENIH MOHO HCIOJB30BaTh IPHU OLICHKE OOLIEr0 KayecTBa JPEBECHHBI NMOJYUYCHHOU MpH
MPOPESKUBAHUAX OYKOBBIX JIECOB (B IETAX OmpenesicHus (pUHAHCOBOI 11eTeco000pa3sHOCTH MPUMEHEHHS TPOPEKUBAHUN) UITH
IIpY IUTAHUPOBAHUU cOBITa CPyOJICHHOIO MaTepraia Ha phIHKE (OLEHKAa BO3MOXXKHOW MPUOBLIH).

KiroueBsie cioBa: JAUaMEeTp, BbICOTA, 3HAUYCHUE NPEBECUHBI, 6yK, MPOpEKUBAHUE, Cep61/1${
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