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IIposiB BiTpoBauiB Jicy B Ykpaincbkux Kapnarax ta
IIJIAXHY 3MEHIIEeHHs IX HeraTUBHUX HaCJiIKIiB

Jlicu Ykpaincekux Kaprat maroTh Barome BOJOpEryJIrOIOYE, IPYHTO3aXUCHE, KIIIMATOPETYIIH0-
10Ye i pekpeariiiHe 3Ha4eHHS, € MiCIIeM iCHyBaHHs 0araThoX BHIIB (GJOpH i (hayHH Ta JHKEepernoM IiH-
HOI IepeBHUHU, XapyOBUX 1 KOPMOBHX pecypciB. Jlicorocnonapcbka rajinysb € MaHiBHUM BHIOM TOCIIO-
JapcbKol IisIBHOCTI B TipCBKUX paifoHax. Ctannii po3BUTOK JIICOBOTO TOCIOAapCcTBA B YKPATHCBKHX
Kapnarax maB 61 3HauHMIf TO3UTUBHUI BIUIMB HE TUTBKH Ha MPUPOJHUI OallaHC i EKOHOMIKY TipChKO-
TO pPerioHy, aje i CIpusiB OU MOKPAIIEHHIO SKOJIOTIYHOT CHTYaIlii Ha MPHIETIIMX PIBHUHHAX TEPUTOPI-
ax. Cepell IPUPOAHIX CTHXIMHUX SIBUI HAWOITBIIOT ITIKOAM JIicaM IIbOTO PETiOHY 3aBAAIOTH BITPOBAIIH
i Oypenomu Jyicy. HalOimbIn iHTEHCHBHI BiTpoBasik 3adikcoBaHi B YkpaiHchkux Kapnarax mpoTsrom
1957-1964 pp. 3a meit vac CyisbHi i 9acTKOBI BiTpoBanu BinOynucs Ha turonti 519,6 THC. Ta i momIko-
JwH ToHa 21 MIH. M JlepeBUHH. 3HAYHUMH 32 06CSTOM IOMIKODKEHD JICY B IHOMY PErioHi Gyiu
Takox BiTpoBamm 1982, 1989, 1992 i 2007 pp.

Barowmuii BItMB Ha TIposIB BiTpOBaIiB Jicy B YKpaiHchkux Kapnarax maroTe oporpadivni ymo-
BU PO3TAIlyBaHHS JICOBHX HAaCaKCHb, 30KpeMa, €KCIIO3MIisA i KPyTH3HA CXWIIIB Ta BHCOTA MIISHOK
Haj piBHEM Mops. KpiM Toro, po3Mip mIKOAM BiJ IIbOTO CTUXIHHOTO JIMXa 3aJIeKUTh 1 BiJl psALy JicCiB-
HUYO-TaKCaIliifHNX (aKTOpiB, a caMe BiJ BiKy, HOBHOTH, OOHITETY Ta CKJIaIy JepPEBOCTaHIB.

PesynpTaTy HaMmMX AOCTiIKEHb MMOKA3alH, IO BiTpoBaJK Jicy B YkpaiHcbkux Kapmartax Haii-
OiJIBIITe TTOIIKOVIIM STTMHOBI JIiCH — iX YacTka cTaHoBWIIA 72 % Bif 3aralbHOTO 00’€My BITPOBAJIBHOT
nepeuHH. HaitGinpmmit oOcar MIKOIM crocTepiraBes y AepeBoctanax BikoM 71-80 ta 81-90 pp., vac-
TKa skux ckiana 30,6 % Bix 3araabHOTO 00’ €My BUBayieHOTO Jicy. Cepen KiaciB OOHITETY HaiOLIbIIE
MIOTEPITiIA BUCOKOOOHITeTHI Haca/pkeHHs la Ta I kmaciB O0HITETY — iXHS YyacTKa CTAaHOBHWJIA BiAMOBif-
HO 46,5 Ta 34,1 % Bix 3aranbHOTr0 00’ €My BITPOBaJIBHOI ACPEBUHU.

st 3MEeHINeHHsT MKOX JlicaM YKpaiHchkux Kapmar Bij HeraTHBHOT Jii CHUITBHHX BITPIB CIij
(hopMyBaTH 3MilllaHi, pi3HOBIKOBI, 0araTOSIPyCHi JepEeBOCTAHU BiAMOBIIHO A0 THIIIB JICY.

Kurouosi ciioBa: Ykpaiaceki Kapratu, mpupoHi cTHXiiHI SBHIIA, BITPOBAIH JIiCY, TiCIBHHIITBO.

UDK 630*5 Assoc. prof. V.M. Kurylyak — NUFWT of Ukraine

PECULIARITIES OF TREES DISTRIBUTION BY DIAMETER IN THE PRE-
DOMINANTLY BEECH FOREST TYPES OF PRYKARPATTYA

In this study the peculiarities of trees distribution by diameter according to forest types groups,
stand age and related species are precedent. It is argued that it’s possible to define the peculiarities of forest
management in the beech forests and the existence of relationships with other forest mensuration signs.

Keywords: beech, biometric features, forest type, trees distribution types.

Introduction. The growth of forest stand depends on many factors of influence.
The main ones are the natural factors and human economic activity. In the conditions of
intensive industrial pollution and farming anthropogenic impact on the development of
forests has increased. As result of different intermediate and final cuttings different size
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structure of trees distribution formed in the stand [1]. Setting of the features of size
structure in stand of different groups and types of beech forests in different age periods
will allow making corrections of elements and methods of cutting aimed towards stand
structure formation and strengthening of its resistance.

Study objects and methods. The study objects of research are the beech stand in
the most common groups of forest types and their distribution by age period. For a de-
tailed analysis of minimum and maximum fluctuations expressed in indices forest re-
search studies were conducted in mountain beech forests impacted by anthropogenic
pressure. Beech stand in the mountains and the plains were divided by the coefficient of
average diameter variation in three types of diameter distribution:

¢ normal distribution — the distribution of the number of trees, which gradually increases with the di-
ameter and reaches a maximum thickness in the middle stages and then it decreases gradually (V <30 %);

o intermediate distribution — sine distribution, concentration of sufficient number of trees in the first 3-5
levels, after it is decreasing, then the number of trees increasing and it is decreasing again later (V > 41 %);

e decreasing distribution — the main concentration of trees is in the first 2 levels (8-12 cm) and
their sharp decrease is continuing with increasing of the diameter (usually it takes place in young and
medieval forest stand age) (V =31-40 %).

These types of distribution can be classified as relatively simple types, complex
types, and very complex types [2, 3].

Results and discussion. In the stand of all groups of forest types the fluctuations
of beech trees diameter observed in considerable range. Fluctuations are increasing with
stand age. At the age of maturity they the fluctuations are in the range 8-72 cm. The va-
riability and character of the average diameter distribution by the number of trees with
different thickness made it possible to propose typology and distribute them among the
types of diameter distribution (fig. 1). Such heterogeneity of the distribution depends on
many factors. First of all it depends from forest management.
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Fig. 1. Basic types of number trees distribution by diameter

Based on the list of trees on experimental plots it is estimated the dependence of
the type of diameter distribution by the stand age (table 1). Regardless of forest type
group for all young stands dominant type of diameter distribution is decreasing type, it
is typical for stand with natural regeneration. This is because in these stand the regrowth
of recent years is widely presented and the samplings are concentrated in the group with
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the same diameters. However, with age, after thinning done by combined methods, or as
natural mortality result of the trees type, distribution is becoming close to normal. With
age increasing a nature of distribution between stand types and forest types is changing.
The high intensity of thinning in the period 41-80 years is resulted in simplification of
dimensional structure of beech stand. In all groups of forest types (exception is horn-
beam-oak-beech forest), the predominant type of distribution is a normal distribution.
As for the oak-hornbeam-beech stand, the selection by secondary species (hornbeam,
aspen and maple) is improving the conditions for growth with small diameter beech
trees, a large number of which is the reason for the prevalence of intermediate type of
distribution.

Table 1. Distribution of plots ( %) between the basic types
of distribution of the number trees by diameter

Forest t A Type of distribution by diameter
orest type group ge, year decreasing intermediate normal

0-40 63 - 37

Hornbeam-oak-beech 41-80 - 18 82
81-120 12 45 43

0-40 100 - -

Beech 41-80 12 45 33
81-120 - 86 14

0-40 58 - 42

Fir-beech 41-80 - 4 94
81-120 - 90 10

0-40 100 - -

Fir-spruse-beech 41-80 - 36 64
81-120 - 39 61

Due to the decrease of the average stand density at the age of maturity and in the
previous period the conditions for successful growth of renewal and regrowth. In such
stands there is a second generation but due to significant differentiation and little wood
stock it is not appropriate to allocate the second layer in a stand. Nevertheless, the num-
ber of such trees may exceed the parent tree canopy without affecting significantly the
overall stand stock. The consequence of such influence is the increase of the area of for-
est where the predominant type of distribution is type with intermediate number of trees
in diameter. This dependence is observed in most of the groups of forest types.

Taking into account that there is a positive correlation between diameter and age
we can state that a certain type of distribution corresponds with the particular type of
age structure. Therefore the normal type will meet the aged stand; decreasing type —
conditionally uneven stand, and intermediate type — varying degrees of uneven stand.

Forest types based on main species (oak, fir, spruce) play an important role in in-
creasing stand productivity, and its resource potential. The most characteristic type of
diameter distribution for them is: for oak — a normal distribution, for fir — decreasing
distribution; for spruce — intermediate or fragmented distribution. For the typical addi-
tional (second-row) species, are the most typical type of distribution is: decreasing for
the hornbeam, and to normal distribution for maple.

Analysis of the distribution of the number of beech trees with a diameter in all
groups of forest types was conducted by major statistical indicators, the coefficient of
variability, asymmetry and excess. In the table 2 the average meanings of statistical re-
sults for the prevailing forest types and age periods are presented.
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Table 2. Average statistics for beech forest

Forest type | Age group, | Variation coefficient Asymmetry Excess
group year average | deviation | average | deviation | average | deviation

Hornbeam- 0-40 36,4 +6,95 0,84 +0,37 0,43 +0,73
41-80 31,2 +6,30 0,45 +0,27 0,03 +0,58

oak-beech 80 end > 30,7 +3,90 0,06 +0,14 -0,11 +1,14
0-40 38,8 +7,65 0,92 +0,17 0,35 +0,06

Beech 41-80 36,4 +6,76 0,42 +0,44 -0,53 +0,38
80 end > 29,7 +2,05 0,10 +0,54 -0,65 +0,27

0-40 38,1 +5,07 1,02 +0,37 0,81 +1,01

Fir-beech 41-80 31,9 +4,93 0,33 £0,16 -0,23 £0,26
80 end > 27,2 +0,10 0,30 +0,01 -0,22 +0,50

Fir-spruce- 0-40 354 +2,96 1,0 +0,03 0,47 +0,10
41-80 30,3 +2,80 0,28 +0,02 -0,62 +0,68

beech 80 end > 28,8 +1,65 0,49 +0,05 -0,20 +0,42

Summarizing the performance coefficient of variation it should be noted that the
variability with increasing of age distribution is decreasing in all groups of forest types.
Thus, coefficient of variability of stand of all groups of forest types found is: in young
age stand within 36-44 %, medieval ages stand 25-38 %, matured stand 27-30 % pure
beech. The average coefficient of variation in young age stand and pure stands of me-
dieval age stand beech forest type variability distribution is the lowest, and in the fir-
beech stand it is the highest.

Asymmetry series distribution of beech trunks number in different groups of for-
est types and ages vary widely: from 0.63 to 1.39. Regardless of forest type groups the
maximum distribution of trees in young and medieval age stand has left-hand asymme-
try of ordinates. The same pattern is noted in pre-matured and matured stand of all
groups of forest types, with exception pure beech stand. This structure is typical for all
groups of forest types. The score kurtosis parameter in the studied stands is the most va-
riable. Analysis of the excess value in the different ages stand shows that in the stand 40
years old stand the curve of diameter distribution is gabled regardless of forest type
group. However, with increasing age and decreasing kurtosis value distribution curve
becomes with a blunt top, indicating reducing of the number of trees in the central le-
vels. This structure is characteristic for all groups of forest types.

Te result generalized distribution of the number of trees in the percentage by the
relative degrees of thickness using the normal distribution Gram-Charlier function and
age periods showed the some differences between them (fig. 2).
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Fig. 2. Distribution of trees number (N, %) for the natural thickness (Dv) and age periods
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The number of stems by the relative degrees varies: in young age stand it ranges
from 0,35 to 1,56, in medieval age stand — from 0,42 to 1,73, and in matured stand —
0,26 to 1,95. The consequence of this distribution is different number of trees in the
central stages. In young age stand it is the highest and it is lower in pre-matured and
matured stand. Thus, the maximum number of trees (27,8 %) in young age stand is
counted for 0,8 degree, in medieval age stand (25,2 %) on 1,0 degree, and in mature
stands (18 %) on 0,9 degree. Based on the results obtained it can be argued that with in-
creasing of stand age there is a maximum number of trees in one grade, that it is close to
the average diameter of the stand. Taking into account the correlation between middle-
aged beech stands and types of age structure, we can conclude that changes in the distri-
bution of trees with a diameter of even aged forest to uneven aged forest goes in a way
is similar to the distribution of trees from young stand to matured stands.

Conclusions:

1. Regardless of the groups of forest types beech stand characterized by large amplitude of trees
diameters in the stand.

2. The relationship between age groups and types of diameter distribution established. The de-
creasing type of diameter distribution is dominated in young age stand. In a medieval age it is normal,
and in a stand of mature age such distribution is an intermediate.

3. The distribution of the beech trees by diameter has a considerable variability (V > 20 %). The
kurtosis value is decreasing with age. It means decreasing of the trees number in central grades.

4. The changes in the trees distribution by the diameter, from young stand to matured stand goes
in a similar way to the changes of the trees number with transition from even aged stand to uneven
aged stand.
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Oco0anBOCTI po3MoAiTy 1epeB 3a AiaMeTPoOM
y nepeBakar4yux THNax 0ykoBux JiciB [lpukapnarrsa

Pict nepeBocTaHiB 3a1eXuTh BiJ 06ararbox (pakTOpiB BIUIMBY HA HBOTO, OCHOBHHMH 3 SIKHX €
NpUPOIHI (paKkTOpH i Tocmogapchka JisIbHICTD JIOMUHNA. BHACHIIOK MPOBEAEHHS Pi3HOTO BUAY PyOOK
JIOTTISIY i PYOOK TOJIOBHOTO KOPHCTYBaHHS (POPMYETHCS Pi3HA pO3MipHA CTPYKTYpa JAEpeB y epeBOCTa-
Hax [1]. OG’ekTOM HOCIIIKEHb CIYKHIIM OYKOBI JEPEBOCTAHU Yy HAWOUIBI PO3MOBCIOKEHUX TPyTax
THMIB Jicy. BykoBi mepeBocTanm B ropax i Ha piBHHHI 3a Koe(illieHTOM Bapiallil cepeaHbOro IiaMerpa
OyJ10 po3aisieHo 3a TphOMa TUIIAMH PO3IMOIUTY JIepeB 3a AiameTpoM: HopMaibHui (V < 30 %); mpoMixk-
auid (V > 41 %); cnagatounii (V = 31-40 %). Ha ocHOBI maHuX mepeniky JepeB Ha MPOOHUX TUIOMIAX,
BCTaHOBWJIM 3B’SI30K THITIB PO3MOILTY 3a AiaMEeTPOM 3 BiKOM HacakeHb. He 3a5exHO BiJ rpynu THIIIB
JiCy B YCiX MOJIOJHSAKAX JOMIHYIOUHM € CITQJAI0YHi THIT PO3IOIITY, TIPOTE, MICI MPOBEICHHS PyOOK
JIOTJIsILy, 00 PUPOJHOTO BiANAAY THIT PO3NOALTY HAOIMKYETHCS 10 HOPMAIBHOTO. I3 3011bIIeHHM Bi-
Ky 3MIHIOETBCS 1 XapaKTep PO3MOALTY, SIK MK THTTaMH PO3IOALTY TaK i MiXK THIIaMH Jticy. Bucoka iHTeH-
CHBHICTb MPOBECHHS pyOOoK norisimy B mepion Big 41 mo 80 pp. Bene 0 CIpOLIEHHs pO3MipHOT CTPYK-
TypHu OYKOBHX JEpEBOCTaHiB. B ycixX rpymnax THIMIB Jicy, KpiM rpaboBo-1y00BO-OYKOBHX, TepeBakaro-
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9UM € HOPMAITBHHH THIT PO3MOIITY. 3BaKAI0UH Ha Te, III0 MiXK JiaMeTpoM i BIKOM iCHY€ 3B’S30K, MOXKHA
CTBEP/LKYBATH, 110 TIEBHOMY THITY PO3MOILTY BiANOBiga€ IEBHUM TUIT BiKOBOi CTPYKTYpH. A came: HOp-
MaJIbHOMY THITy OyIyTh BIATOBIiZaTH OJHOBIKOBI HACA/PKCHHS; CIalal0qoMy — YMOBHO-PI3HOBIKOBI; i
MIPOMIXXKHOMY — Pi3HOTO CTYTEHsI Pi3HOBIKOBi Haca/keHHs. BpaxoByroun 3B’S130K MiX CepelHIM BIKOM
OyKOBHX JEPEBOCTaHIB 1 THIIAMH BIKOBOi CTPYKTYpH, MOKHa 3pOOHMTH BHCHOBOK, IO 3MiHa PO3MOALTY
KIUJTBKOCTI JIEpeB 3a JiaMeTPOM BiJl OJJHOBIKOBUX J0 Pi3HOBIKOBHX MPOXOIUTH MOAIOHO 10 3MiH PO3MOIi-
JIy KUTBKOCTI IEpEB Bijl MOJIOJHSIKIB 10 CTUTIINX HACa/KEHb.
Kirouosi ciioBa: Oyk JTicoBHid, TaKCalliifHi 03HAKH, TUIIH JIiCY, TUITH PO3MOJITY JIepeB.
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BIOTECHNICAL MEASURES FOR BISONS BREEDING IN CORRALS WITH
NATURAL CONDITIONS

The choice of nursery place in wisent's corrals (European bison) has great importance for their
breeding. The enclosed area has to be in different forest types that have different species composition of
trees, shrub and grass. Especially important role have raised territories of deciduous or mixed forests.
While calculating the corral area the nursery placement has to be taken into account. Feed lawns should be
arranged on small-area sites, where natural vegetation cover should be slightly improved by sown crops.

Key words: wisent (bison), biotechnical measures, corrals breeding, free-ranging, feed fields.

The problem of wisent (European bizon) recovery cannot be considered as com-
pletely resolved. According to international environmental organizations, for species, like
bison, there is some danger of extinction until their number reaches 2000. Moreover, the
number of modern bisons is not represented by only the one population but have a few,
often relatively small groups in many, mainly European countries. Although the biggest
part of them live on the territory of the former Soviet Union and Poland and there are a
number of their breeding places [2]. In addition, the numbers of bisons of Bialowezian
origin — the subspecies that has been preserved to our time and have great scientific and
cultural value — are about 300. The rest of the herd — are mixed, although purebred, Cau-
casus-bialowezian bisons, which had never before existed in nature. Thus, we should paid
steady attention for the problem of further increase of this kind of bisons.

The bisons are put in biocaenosis that are already exists for acclimatization. Eco-
logical niches of which are occupied by other animals that have with bisons food com-
petitive relationships [1.9]. In many places, there are very high density of deer, elk, wild
boar and other food and territorial competitors. That is why acclimatization of wisents is
complicated in our opinion. In this connection, important role plays biotechnical meas-
ures that are aimed not only promoting development of new territories for bisons but
also to ensure sufficient and continuous increase in their number.

Wisent breeding in corrals allows accelerating the pace of growth of the livestock
using different zoo technical measures, especially feeding and animal's reproduction.
Such protected territories act as reserves for resettlement of those animals and provide
species conservation in the event of decline by various, often-unexpected events in one
or more other areas of residence. During this, most important is the choice of bison re-
serve place and calculation of the enclosure area against the number of heads.

Such area shall include different types of forests, with wide species composition
of trees, shrubs and grass vegetation, which is the main natural diet of those animals.
Raised areas of deciduous or mixed forest types and decreased (near incana) or partially
incana grounds have especially important role. This enables the animals to have enough

39



