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Abstract — The effects of management of even-aged beechistan the quality of beech timber
assortments by type of cut were investigated inréggon of Bjelovar. The research was carried out
using Croatian timber standards. Assortment taklese developed separately for thinning and
intermediate felling, and separately for regenemtand final felling in accordance with the
interventions of management. The average sharassoftments maintained the same ratios by quality
classes regardless of the applied standards (HRMNRO! EN). The research identified the problems in
production of assortments, and justified the need developing separate tables for thinning,
intermediate felling, and for regeneration and Ififeling. Through forest management the quantity
and quality of timber assortments may be oriented tertain extent towards the production target.
With the application of tending measures the valuthe stand and timber assortments increases over
time. In economic respect, the development of falsartwood shows an opposite trend. Therefore a
compromise must be achieved by proper managemdrdetarmination of appropriate harvesting age
of beech stands.

forest management / thinning / intermediate and final felling / timber standards/ false heartwood

1 INTRODUCTION

When considering assortment structure of the maiast products and the compilation of
assortment tables, patterns of growth and developwifestands come into conflict with the
provisions of the standards for the classificat@nforest timber products and common
practices in timber trade, subject to change ouee.t Presently Croatian forestry faces
additional uncertainties brought by the applicanbmew standards in beech stands.

Tables showing the share of forest timber assongn@ssortment tables) are important
tools necessary for the forestry staff, and comiveech is the most represented species in the
Croatian forests. When planning fellings and anrali@wable cuts, it is necessary to know
the quantity and quality of timber assortmentsedained in accordance with the applicable
standards. Reliable tables of timber assortmergsnacessary for the assessment of the
efficiency of the forest harvesting process, arso &r the comparison of work performed by
different parts of an enterprise. Due to the diwgrsef their phenotype (morphology),
broadleaved species are more demanding than cemifén respect to the investigation of
assortment structure. Common beech almost alway®lafes false heartwood, which
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additionally complicates the investigation. It da@ concluded that in this respect common
beech is the most demanding autochthonous species.

The occurrence of defects also affects the quaatitiyquality of timber assortments. The
occurrence of defects, their size and number suodom character and cannot be correlated
with measurable tree parameters. The determinatidhe felling time for individual trees
represents a significant influence on stand strectand also on the structure of timber
assortments.

According to Beni (1987) forest assortments are standardized predietermined by
standards, common practices and trading practigescan also be determined by agreement
between the producer and purchaser. Assortmenttsteu of a stand is determined by
assortment proportions of individual trees. Thest#bn of trees for felling during the rotation
is a procedure based on rules and principles grisin of forest management. In even-aged
beech stands, it is more convenient to investiffa@eassortment structure of individual cut
types (felling sites) than the assortment structdirne stand. Only in clearcuts and in stands
before the final felling, have the two terms theneameaning.

The basic principles of operations of forest tegdamd regeneration in nature close
management are based on processes in virgin fofestests managed in this way have a
strong ecological and economic foundation in &k Iconditions. If the forest has been
managed from its establishment based on naturaktiptes (operations of tending and
regeneration) then it may be considered as natorast management (M&t2009).

The assortment structure of stands is directly ciéf@ by the type of forest
management. The impact of management on the steuofibeech stands and their timber
production can clearly be seen after almost twotwes of organized forestry in the
research area. This means that we no longer haga\orest stands that developed with
minimum or no human interaction. On the other haibds a fact that foresters have
always known how to implement natural managemenCioatian forests. This is best
proven by the preservation of their natural struetand diversity. Natural approach to
forest management in Croatia has been developethéyFaculty of Forestry of the
University of Zagreb (Maéi — Ani¢ 2009).

Compilation, precision and application of tablespimactice showing shares of forest
assortments in the annual allowable cut (assortitadaiés) are connected with serious and
numerous difficulties caused by the influence obtigsi and abiotic factors on stand
development. Among biotic factors, one of the masiportant is the impact of
management, i.e. through implementation of critdda selecting trees for felling. Of
primary interest is the assortment structure, whielm be achieved by implementing
certain types of felling at a certain age of thenst, and not the assortment structure of all
trees in the stand of a specific age. The effora¢hieve the best possible quality of all
trees in the stand of a specific age is the basadl snanagement procedures in even-aged
beech stands.

2 RESEARCH SITE AND METHODS

2.1 Location of research

The state forests of Forest Administration Branéfic® (FABO) Bjelovar involve the area of
Northwest (Central) Croatia, they cover a totabhaoé 131,820 hectarefigure 1) and they

are located in seven counties: Bjelovar and Bilagdrod and Posavina, Koprivnica and
Krizevci, PoZega and Slavonia, Sisak and Moslawfigvitica and Podravina and Zagreb
county. These forests owned by the Republic of ttxcare managed by ,Hrvatske Sume*
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d.o.o. Zagreb through Forest Administration Brar@fiice Bjelovar. The whole area is
divided into 15 forest offices and 34 managemeitsun

In the total growing stock of these forests of am®3,000,000 /) common beech is
the most represented species with the volume obstirh2,000,000 fhor 36% Figure 2).
The total current annual increment is around 91@,866 with the share of beech of
approximately 328,000 fror 37%. Beech in this area is vital and healthyisTis highly
supported by the information on the average 3.3%mérgency beech felling compared
to the annual allowable cut of beech in the are&ABO Bjelovar in the period 2001 to
2009. Within the research area (Forest Office Bjatd for the same period the average
annual share of emergency felling in the annuavedble cut of beech was only 2.3%.

B Covered land 124.611 ha

B Uncovered productive 2.470 ha

O Uncovered non-productive 2.446 ha
B Unfertile 2.293 ha

206 2% 2%

94%

Figure 1. The area of FABO Bjelovar

B Pedunculate oak 5.924

@ Sessile oak 4.844

OAsh 413

W Beech 11.944

W Hornbeam 5.707

B Other hardwood sp. 1.626
B Other softwood sp. 1.847
@ Conifers 549

0,
506 6% 2% 18%

17%

15%

36%

Figure 2. Growing stock of FABO Bjelovar (thousant)
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The research was carried out in the management,Bjetovarska Bilogora” of the
Forest Office Bjelovar, FABO Bjelovar. All researcampartments belong to the ecological-
management type [I-D-11 and management class BE®(tiHa 100-year rotation, whose
share in the area of the management unit is 76&k¥%,in the growing stock 80.6%. The
management unit ,Bjelovarska Bilogora” is located Southwest and South slopes of
Bilogora, at the altitude ranging between 115 m a0d m above sea level. Its total area is
7632.62 ha, of which 7444.17 ha is stocked. The agament unit is divided into
180 compartments and 533 sub-compartments. Int2@0Btal growing stock was 2,317,147 m
In the growing stock, beech, as the most repredespecies, accounts for 1,036,388 an
44.73%. The total 10-year allowable cut for I/1 mg@ment semi-period is 586,23%, rof
which 443,752 rhis main felling, and 142,479 %is thinning. The share of beech in the
10-year allowable cut is 297,753 167.2%) in the main felling and 45,939 {82.2%) in
thinning, or a total of 343,692%(58.6%).

The total allowable cut of the main felling of tRerest Administration Branch Office
Bjelovar is approximately 400,000°mvith the share of beech considerably higher than
50%. The total felling in the period 2001 to 2000the area of Forest Administration
Branch Office Bjelovar can be seenTable 1.Along with a continuous growth of the
allowable cut in this period (from approximately06000 ni to approximately 700,000
m?), an increasing share of beech can also be seémeimverage wood volume (from
approximately 34% to approximately 45%). Similarycan be said that the share of the
main felling has increased considerably (from agpnately 60% to almost 75%) in an
average wood volume of beech in the area of FAB@ldar. The survey of fellings
performed in the research area (Forest Office Bmigrable 2 show the same increasing
trend of allowable cuts (from approximately 50,0008 to approximately 85,000
increase of beech share in the total wood voluman{fapproximately 40% to 50%) and
considerable increase of the main felling (to mibvan 90%) in the average allowable cut
of beech in the area of Forest Office Bjeloviaiglre 3. These trends are the effect of the
growing stock structure of the research area, dgprtion of age classes, as well as some
inconsistencies in determining the rotation of Westands. They should be taken into
account when planning the development of both toyeend wood-processing activities in
the area of Bjelovar.

Table 1. Felling from 2001 to 2009 - Forest Adntii@son Branch Office Bjelovar

Beech Allowable cut
Year. Main felling Thinning Total Main felling Thinning dtal
m’ % nv % nv % nr % nv % nv

2001 122384 60,4 80340 39,6 202723837 325923 54,1 276139 45,9602 062
2002 129999 59,0 90525 41,0 22052857 289554 46,9 327778 53,1617 332
2003 171831 69,6 74934 30,4 24676800 338814 54,9 278530 45,1617 344
2004 184957 721 71729 279 25668896 366680 56,5 282180 43,5648 860
2005 192115 70,6 79925 29,4 27204812 339610 51,4 320912 48,6660 522
2006 205372 71,2 82895 288 28826436 383765 580 277367 42,0661 132
2007 199731 70,9 81923 29,1 28165417 388054 57,4 288013 42,6676 067
2008 226122 72,4 86313 276 31243858 375802 55,1 306020 44,9681 822
2009 227579 746 77307 254 30488839 413830 59,6 280435 40,4694 265

Total1 660090 69,6 725891 30,4 238598ID,7 3222032 55,0 2637374 459859 406
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Table 2. Felling from 2001 to 2009 - Forest Offigjelovar

Beech Allowable cut
Year Main felling Thinning Total Main felling Thinning dtal
m’ % nv % nv % n % nv % nv

2001 13570 55,1 11048 449 2461897 30991 50,0 31011 50,0 62002
2002 6447 61,8 3992 38,2 1043%1,7 23789 49,5 24243 50,5 48032
2003 27702 84,7 5018 153 32720479 43746 64,0 24603 36,0 68349
2004 30567 87,7 4281 12,3 3484884 49513 688 22426 31,2 71939
2005 36268 92,1 3110 7,9 3937813, 49766 64,8 27049 352 76815
2006 33606 90,6 3489 94 37094492 51794 68,7 23635 31,3 75429
2007 27084 81,9 5979 18,1 3306338,1: 58030 669 28760 33,1 86790
2008 34263 81,2 7938 18,8 42201499 55132 65,2 29450 34,8 84582
2009 28379 821 6194 179 34573419 53970 654 28517 34,6 82487

Total 237886 82,3 51049 17,7 28893%4,0 416731 635 239694 36,5 656425

100,0%

90,0% +
80,0% -
70,0% -
60,0% -
50,0% -
40,0% ~
30,0% -
20,0% -

Share of main felling of beech (%)

10,0% -

0,0% -+
2001. | 2002. | 2003. | 2004. | 2005. | 2006. | 2007. | 2008. | 2009.

B FABO Bjelovar 60,4% | 59,0% | 69,6% | 72,1% | 70,6% | 71,2% | 70,9% | 72,4% | 74,6%
M Forest Office Bjelovar | 55,1% | 61,8% | 84,7% | 87,7% | 92,1% | 90,6% | 81,9% | 81,2% | 82,1%
Year

Figure 3. Share of main felling in felled volumebekch from 2001 to 2009

2.2 Method of work

The age of felling sites ranged between 59 and 1 thinning operations, between 94 and
110 with intermediate felling, between 100 and ®ith regeneration felling and between 98
and 114 with final felling. The sample of modelesewas taken by random selection of
approximately 10% of marked trees. Moving arourel gtand at predetermined azimuths all
marked beech trees found in the travel directiorevigcluded in the sample.

In the period of 1997 to 2007, the field reseamyoived a total of 3776 model trees.
Table 3 and &how the number of model trees by research compattaccording to the type
of cut and applied standard.
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Table 3. Distribution of model trees accordinghe standard HRN (1995)

Type of felling

Thinning Intermediate fellings Regeneration felng Final fellings
Number Number Number Number Number Number Number Number
Forest  of o_f trees % Forest  of o_f trees % Forest  of o_f trees % Forest  of o_f trees %
Block marked inthe block marked inthe block marked inthe block marked inthe
trees sample trees sample trees sample trees sample

7c 292 60 20,5 9a 1198 102 8,6 1lla 1667 177 10,6 d 20 394 46 11,7
13a 665 65 9,4 1lla 683 78 114 2la 2112 108 5,1 214201 74 6,2
13b 285 51 17,9 17a 865 91 10 38a 1308 109 8,3 a 421239 118 9,5
20e 569 66 11,4 19b 490 58 118 59¢ 409 41 10,0 42c876 104 119
29a 368 46 12,5 2la 1166 132 11)3 83a 166 31 18,79c 5 438 44 10,0
29b 229 34 14 38a 1164 102 8,8 94b 650 76 11,7 a 75 547 55 10,1
37a 631 83 132 42a 456 63 138 95b 439 64 14,6 83a445 42 9,4
37c 335 48 14,3 42c 394 42 10, - - - - 89b 145 25,9
39b 368 56 15,2 60a 862 97 118 155f 953 58,0
65b 164 24 14,4 66a 577 64 111 166¢ 135 20,8
66b 163 31 19, 73a 888 100 118 - - - -

69b 515 67 13,0 94b 343 54 15 - - - -
80b 46 17 37,0 95b 306 42 13,y - - -

82a 159 49 30,8 - - - - - - -
162a 371 45 121 - - - - - - -
162c 282 45 16,0 - - - - - - - . - - - -
Total 5442 787 14,5 Total 9392 1025 10J9 Total 6751 606 9,0 | Total 6373 583 9,1

Table 4. Distribution of model trees accordinghe standard HRN EN

Type of felling

Thinning Intermediate fellings Regeneration felbng Final fellings
Number Number Number Number Number Number Number Number
Forest of o_f trees % Forest  of qf trees % Forest of o_f trees % Forest  of qf trees %
Block marked inthe block marked inthe block marked inthe block marked inthe
trees sample trees sample trees sample trees sample
7c 292 59 20,2 9a 1198 102 8,6 1lla 1667 174 104 a 11 721 76 10,5
13a 665 65 9,4 1lla 683 78 114 38a 1308 109 8,3 38a879 102 11,6
13b 285 51 179 17a 865 91 106 59c 409 41 1p,0 424239 118 9,5
20e 569 66 11,4 19 490 58 118 66a 953 138 14,5 ¢ 42 876 104 11,9
29a 368 46 125 38a 1164 102 8,8 73a 1077 155 14,89c 438 44 10,0
29b 229 34 144 60a 862 97 118 94b 650 76 11,7 94b711 133 18,7
37a 631 83 13,2 66a 577 64 111 95b 439 64 14,6 95b378 68 18,0
37c 335 48 14,3 73a 888 100 118 124a 1134 105 9,3 - - - -
39b 368 56 15,2 94b 343 54 15 - - - - -
65b 164 24 14,4 95b 306 42 13,7 -
66b 163 31 19,0 - - - - - - - - -
69b 515 67 13,0 - - - - - - - - -
80b 46 17 37,0 - - - - - - - - - - -
82a 159 50 31/4 - - - - - - - E - - -
162a 371 45 12,1 - - - - - - - E - - -
162c 282 45 16,0 - - - - - - - E - - - -
Total 5442 787 148 Total 7376 788 107 Total 7637 862 11,3 | Total 5242 645 12,3

Model trees were processed in accordance witheabfairements of th€roatian standards
for forest harvesting productgformer JUS — standards of ex Yugoslavia) of 1995
(HRN D.B4.020, HRN D.B4.022, HRN D.B4.027, HRN D.B28, HRN D.B5.023), and
«bucking simulation» was made on the same tre@sdordance with the Croatian standard
Hardwood Round Timber — Qualitative classificati®art 1: Oak and beech HRN EN 1316-
1:1999 The defects of wood and processed round timbez measured in accordance with the
terms of the standards HRN D.A0.101, HRN D.BO0.G#%) HRN EN 1309-2, HRN EN 1310,
HRN EN 1311 and HRN EN 1315. Many other charadiesswere also measured or
assessed on model trees: diameter at breast hegghtheight, trunk height, length of logs,
trunk diameter, length of cut logs (1 m and longdiameters of cut logs (1 m and longer),
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lengths and diameters of fuel wood up to 4 m, lengjt waste wood, diameters of waste
wood, bark thickness, false heartwood and desctiteedmarkings.
Out of the total number of model trees, 693 wemegssed and measured only in accordance
with the requirements of th@roatian standards for forest harvesting produofs1995, on
2308 trees the measurements and classificatiasuatitvood were carried out in accordance with
the requirements of both standards, while 775 mtvdes were measured and then roundwood
was classified in accordance with the requiremehttie Croatian standard Hardwood Round
Timber— Qualitative classification, Part 1: Oak and beddRN EN 1316-1:1999

In this way the sample for the preparation of assent tables in accordance with the
requirements of Croatian standards for forest rsivg products of 1995 covered 3001
model treesTable 3. On the other hand, in accordance with the requénts of the Croatian
standard HRN EN 1316-1:1999, assortment tables preygared on the basis of the sample of
3082 model treesTable 4.

3 RESULTSAND DISCUSSION

Obstacles related to processing, precision andipah@pplication of assortment tables, and
to the increase of reliability of business decismaking in planning the assortment structure
of managed beech stands usually arise out of tleviog facts:

* quality of trees and of the whole stand is the ltesfucontinuing impact of different
abiotic and biotic factors,

» total volume of the stand cannot be used as thes bas planning the felling,
processing and extracting, and first of all notresbasis for calculating the financial
income,

e usable volume of trees and stands varies in a wadge between values from
approximately 30% to 80% (or more) compared taohe volume,

» distribution of timber assortments in individuaes is determined by the diversity of
their phenotype (morphology) and occurrence ofatsfen and in the tree,

» occurrence of defects, their size and number onratite tree is of random character
and it cannot be correlated with measurable treanpeters,

» timber assortments of the same quality are notyavpmoduced from trees with the
same dimensions and equal quality characteristics,

» there are differences between the classificatioimber assortments in different
countries, and the classification standards argesuto changes in time,

* in determining the quality of timber assortmentseré is also a component of
subjectivity,

* analysis of the structure of timber assortmentseaeld in the process of wood
production provides no possibility to make finahctusions primarily because there
is no correlation between breast-height diametdrandividual trees and the
produced assortment structure, and due to theteféédhe market and other effects
on the production process.

* assortment structure of managed stands is pamlyr¢bult of human impact, and
these have not been sufficiently researched ogrezed.

Due to the above reasons, the method for deterghthie assortment structure that would
be relatively quick, simple and accurate is stilbe found. In all methods used so far, model
trees were used for determining the total volume amlume assortments by sectioning of
standing and felled trees.

Tables showing shares of timber assortments detedrnn accordance with ti€roatian
standards on forest harvesting productsl®85 and in accordance with the Croatian standard
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HRN EN 1316-1:1999 Hardwood Round Timber — Qualitatlassification, Part 1. Oak and
beechwere developed separately for thinning and interatedfelling, and separately for
regeneneration and final felling. This was done @ueumerous reasons stated and explained
above, and due to results of research publisheordaeThe reasons for separating thinning
and intermediate felling trees into special assentintables are as follows:

thinning sites and intermediate felling sites hare exceptionally high share of
undamaged trees of abnormal growth and generaltyglaer percentage share of
trees with negative impact on assortment structiréhe felling site in the total
number of marked trees compared to regenerationfiaadl felling (Prka 2005,
2006),

marked trees of thinning and intermediate fellirayédn on average a lower trunk
height and consequently a lower share of industnahdwood is made of tree trunks
compared to regeneration and final felling (Prk@2®006),

validation analysis of trees by type of cut shoWwat tthinning and intermediate
felling trees have lower index values comparedded from final and regeneration
felling (Prka 2003, 2005),

total percentage share of industrial roundwoodhim et volume of trees is lower
with thinning sites compared to other types of and it increases from thinning
towards final felling (Prka 2005),

analysis of total deviations of percentage shafésnter assortments of the highest
quality from the plan (analysis carried out in eetiryear period in the research area)
shows that tables of timber assortments, curreéntlyse, overestimate the percentage
share of veneer logs and peeling logs in thinnimg) iatermediate felling sites (Prka
2003),

in thinning and intermediate fellings, the occuoemf trees with the highest quality
assortments of industrial roundwood is less prabgbl — veneer and L — peeling
logs — A and B quality class) and consequently pleecentage share of timber
assortments of the highest quality in the voluméaofe dimension timber is also
smaller compared to trees of regeneration and feihg (Prka 2005, 2008, Prka —
Krpan 2007),

occurrence of false heartwood is not significantfelling sites up to the age of
approximately 90 years. In older thinnings falsearbh@ood may be expected in
around 15% of the trees. On the other hand imfgkiites aged from 100 to 110 false
heartwood is quite significant as it can be expkatenore than 50% of marked trees
(Prka 2003, 2005, Prka et al. 2009, Krpan et @620

number of trees with false heartwood increases fitinming towards final felling,
as well as the length of industrial roundwood wiise heartwood and shares of
industrial roundwood affected by false heartwoodk&2005, Prka et al. 2009,
Krpan et al. 2006),

regeneration and final felling compared to thinneagd intermediate felling show
higher shares of the highest quality timber assemtsrdepending on the diameter
class by: approximately 8 to 14% (veneer logs aselipg logs) with the application
of the Croatian Standards for Forest Harvestingliets(1995), and approximately
11 to 13% (A and B — quality class) with the apgiicn of Croatian standard HRN
EN 1316-1:1999 Hardwood Round Timber — Qualitatilassification, Part 1. Oak
and beecliPrka 2005, 2008, Prka — Krpan 2007),

percentage shares of timber assortments by quahisses retain the same ratios
(of course not the same percentage shares) regardie the applied standards
(Prka 2005, 2008, Prka — Porsinsky 2009).
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A common feature of the marked trees in thinning atermediate felling is that they are
chosen by selection criteria, which become irraévachen the intermediate felling is
completed because the key role in selecting treetefling in the regeneration phase is then
played by seeding, presence and growth of regeoerand spatial distribution of remaining
trees.

In short, when determining the mathematical modelthe development of volume of
timber assortments, it should be taken into accdbat it depends on natural laws of
development, which are not well known and which &ffected during the rotation cycle by
changing the stand structure and by applying tlstesy of standards and trade conventions,
both subject to change in time.

Factors affecting the assortment structure of eaged beech felling sites when
implementing sustainable management of beech foaesttherefore as follows:

» selection criteria of trees for felling by whichetprescribed type of cut is performed

in managing natural beech stands,

» technological level of wood production which inves/both technical equipment and
development of forest infrastructure, as well asfggsional competence of all
participants in wood production and the whole foreanagement,

» defects of beech wood formed as the consequennatofal development of beech
stands and human impact, among which false headvgoine most conspicuous

» procedures with beech roundwood during and afteraipns of wood production
and the prescribed ways of measuring and calcgldtie volume,

» market relationships, which besides demand andlgw@p also greatly influenced
by the development of capacities for processinglésto wood products and other
products (energy and similar),

* level of knowledge of management of natural beetdmds, and operational
application of such knowledge.

4 CONCLUSION

There are many factors affecting the assortmeunttstre of managed beech stands, and their
impact is very complex. These factors are partly tbsult of natural laws of growth and
development of beech stands and trees, and padlyesult of human and environmental
impact. Some of these factors are objective ani ittnact cannot be avoided, while others
are of a subjective nature.
The effects on quantity and quality of assortmefta certain type of cut in even-aged
stands are related to:
* abiotic factors such as climate, edaphic and opdgca conditions, and their
continuous and interdependent impact,
» biotic factors mostly affected by human interfererathough there are also others
(bacteria, fungi, insects, game etc.),
» historic development of beech stand managementadeance in forest sciences,
operational practice and education of forestryf staf
e actual comprehensive management of beech standsomyathization of forest
economic activities, as well as position of thestvaies in a wider business (social)
environment,
» technological level of wood production that proddbe basis in the production of
beech forest assortments, including technical eqemt and professional
competence of all participants in the process advaroduction,
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» occurrence and quantity of wood defects, althobgly aare of random nature, can be
partly affected by silviculture,

e rotation age, which is particularly important instspecies due to the occurrence and
pattern of development of false heartwood,

* bucking of beech industrial roundwood, precisiomm&fasurement and consistent use
of applicable regulations (standards) for the di@sgion of forest timber
assortments into quality classes,

» research and application of research results \Wwihaim of developing more precise
assortment tables, more objective planning andrebmtf production of beech
assortments,

* development of standards for the classificationfarest assortments as well as
development of market relationships.

Production potential of managed stands are limitegly are more or less stable. Forestry
is not in a position to achieve, in a short term¢amsiderable increase (if any) of the
productivity of natural stands. The decisions maly affect where the increment of wood
volume will be accumulated and when it should Hd.s8hort-term silvicultural interferences
make optimal use of the stands and preserve thliuption potential, and leave stable stands
of a potentially higher quality to future generato

By managing beech stands, meeting scientific amafegsional requirements, the
outlined impacts on the quantity and quality ofefstr timber assortments may be directed
to a certain extent, towards the production targdfith the application of tending
procedures the value of the stand and that of tinalssortments produced by individual
type of cut increases in time. The positive setmctiof trees that determine the
development of the stand and natural regeneratiavige the transfer of the best
properties to future generations. In economic cdntihe development of false heartwood
in beech trees displays an opposite trend. A com@m® must be accepted therefore by
proper management and determination of harvest age.

Unfortunately, during the last turbulent 20 yeamod production in the region of
Bjelovar has been losing the potential based aiiittoaal and natural resources. This has a
negative effect both on forestry and the develogroénhis region as a whole. The reasons
are manifold, and one of the most important islélck of objective planning of the achievable
assortment structure of the allowable cut. Althoagbh analyses are part of decision making
at the strategic level, in the Republic of Croatleey have not been implemented
satisfactorily.

Regardless of the degree of (de)centralization eahagement, the profit of forestry
activities should not be the primary interest @& ttate. The permanent interest of the owner
(society as a whole, the state) should be to empkynany people as possible based on
sustainable and economic principles of forestry, @iilize natural potentials.

Compared to timber assortments of some other spettie market demand of beech
assortments is less stable. Therefore, beech raouie.g. compared to roundwood of
pedunculate oak) is often treated as necessarynesimmercial and processing context. On
the other hand, the quality of beech timber anghtre in the allowable cut of this area show
that such attitude should be changed. This requibesiderable changes in the approach to
this problem of all involved in this segment of @ian economy, especially on regional and
local level.
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