Bctyn

Cepen mpuUpPOAHUX CHUCTEM CYXOJOIY
MJAHETH JICH BigIrparTh HaA3BHYANHO
Baromi cepenoBumeTBipHi ¢ynkuii. Bonu
MOJISITaloTh, 30KpeMa, B JEMOHYBaHHI BYT-
Jeno 3 arMocdepu, akyMmMyJIOBaHHI Ta BHU-
KOpHUCTaHHI 3amaciB BOJH, 30arayeHHi aTMO-
cthepu Bomororo i kucHem. Bce 1e Hacmigku
610JI0T19YHOT NMPOAYKTUBHOCTI JIICOBUX €KO-
CUCTEeM 1, Hacammepena, iX aBTOTPOPHUX
KOMIIOHEHTIB, TOOTO POCIMHHUX OPTaHi3MIB
[9, 28, 30, 42, 45, 56, 62, 63, 64, 66, 69, 70].

3aranoMm Jicu BkpuBawTh 31% moBepxHi
cyxoz0i1y. IXHs noma opieHTOBHO CTAHOBHUTD
4 mupp rextapiB. Ha ogHoro memnikans 3emiti
npunazaae 0,6 ra micy. 3arajibHy Oiomacy JiciB
CBITY OIIHIOIOTH y po3Mipi 600 mipa TOHH
cyxoi peuoBuHH, a60 149 ToHH Ha | ra. ¥V
6iomaci JiciB cBiTY MicTHTbCs 289 MIIpA TOHH
ByrJeio [30].

€BpONENCHKI JIICH TaKOXk BaroMo BILUIUBAIOTh
Ha Ta30BWH ckiaa atMochepu Ta Ha (hopmy-
BaHHS KJIIMaTy. 3arajioM iXHs IJIOIIAa CTAHOBUTH
215 mnH ra. 3araneHui 3amac jicy B €Bpomi
oriHeHo B 35 Mupa M. CepeHs IIbHICTh 3a-
TaciB JIICYy B €BPONEHCHKOMY PErioHi CTAHOBUTH
163 M>ra”, mo mepesuIye CBITOBHIT cepeHiii
nokasunk (133 m>ra™). Bracmizok porocuHTe-
3y JICH TMOTIMHAIOTH 13 arMocepu BeIHKy
KUIbKICTh TIOKCHAY BYIJIEII0. Y Halll yac MIo-
plYHO B JTiCOBI Olomaci Ta TIPyHTI aKyMmy-
moeTsest 719 MuIH TOHH Byriewio alo mpu-
omm3Ho 3,3 Tra’ [28, 61]. Taka Horo KiJIbKiCTh
Mictutbes B 6,7 Tra’ cyxoi diromacu. Bomro-
4yac 1€ O3Hayae, L0 YHPOJOBXK POKY JICH
€BpoIy CroKuBarOTh 2636 MJITH TOHH JIOKCUTY
Byriiemnto, 1078 muH TOHH Boau, 7939 Tepasar-
roguH (TBT'To1) COHSYHOT Ta TETIOBO1 €Heprii,
a TaKoX MpPOAYKYIOTh B atMoctepy 1917 mmn
TOHH KHCHIO. Y TepepaxyHKy Ha OIHMH T'eKTap
me craHoBuTh 12,1 Tra’ TIOKCUIY BYTJICIIO,
4.9 Tra’ Bomu, 36,4 MBr-roxra’ (meraBar-
TrOHH) eHeprii, 8,8 T'Ta” KUCHIO.

[TponyxkuiiiHuii mpouec ¢iTomMacu CynpoBo-
JDKYETHCSI IHTCHCUBHOIO TPAHCITIPALII€T0, MO0 TM0-
Jsira€ 'y BUIAPOBYBaHHI BOJIU 3 JIMCTKOBOI TO-
BepxHi pociuH. BoHa 3a6e3meuye BCMOKTYBAIIbHY
(YHKIIIFO KOPiHHS, TPAHCIIOPTYBAaHHS CYIMHAMU
PO3YHMHY TIO)KUBHUX PEYOBHH BiJl KOPIHHS [0
JIMCTS, @ TAKOXX OXOJIOJDKEHHS JIMCTKOBOI MO-
BepXHi. BBakaeThcs, MO U1 TPOIyKyBaHHS

Introduction

Among the natural systems of the land of the
planet, forests have an extremely important
environmentally creating functions. They are, in
particularly, in the deposition of carbon from
atmosphere, the accumulation water reserves and
its use, also the enrichment of atmosphere with
moisture and oxygen. All this is the result of the
biological productivity of forest ecosystems and,
first of all, their autotrophic components, that is,
the plant organisms [9, 28, 30, 42, 45, 56, 62, 63,
64, 66, 69, 70].

In general, forests cover 31% of the surface
of the land. Their area is estimated at 4 billion
hectares. For one inhabitant of the Earth there
are 0.6 hectares of forest. The total biomass of
the world's forests is estimated at 600 Gt of
dry matter, or 149 tons per hectare. In general,
the world forests biomass contains 289 Gt of
carbon [30].

European forests also have a significant
impact on the gas composition of atmosphere
and on climate formation. In total, their area is
215 million hectares. The total growing stock of
forests in Europe is estimated at 35 billion m’.
The average density of growing stock in forests
in the European region is 163 m>-ha”, which is
larger than the world average (133 m>-ha™). As
a result of photosynthesis, forests absorb a large
amount of carbon dioxide from the atmosphere.
At present, 719 million tons of carbon accu-
mulates annually in forest biomass and soil, or
approximately 3.3 tha” [28, 61]. This amount
is contained in 6.7 tha of dry phytomass. At
the same time, it means that over the course of
the year Europe's forests consume 2 636 million
tons of carbon dioxide, 1 078 million tons of
water, 7 939 terawatt-hours (TW-h) of solar and
thermal energy, and produce in the atmosphere
1917 million tons of oxygen. In terms of one
hectare, it is 12.1 tha’ of carbon dioxide,
49 tha' of water, 36.4 MWhha' (megawatt
hour) of energy, 8.8 t-ha” oxygen.

The production process of phytomass is
accompanied by intense transpiration,
consisting of the evaporation of water from the
leaf surface of plants. It provides a suction
function of the roots, the transport of solutions
of nutrients from the roots to the leaves by
vessels, and cooling of the leaf surface. It is
believed that for the production of one
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OJHOTO KiJlorpama Cyxoi peuoBHHH (iTomacu
JUTSL TpaHcIipaii BukopuctoByerbes Bim 200 mo
1000 mitpiB Boau. s BenmuumHa 3aMeXUTh Bijl
(i310JIOTIYHUX OCOOIMBOCTEN POCIIMH, TPUPOJI-
HO-KJIIMAaTUYHUX YMOB Ta 3aCTOCOBAHOI arpo-
TEXHIKM BHPOLIYBaHHS KyIbTyp. s pociun
MOMIpHOTO KJIiMaTy 3 xapakrtepHum C3-¢oro-
CHHTE30M TaKWW TpaHCHIpamiiHUNA KOe]IIieHT
moxe craHoBuTH 450-900 JtiTpiB Ha 1 kr cyxoi
peuoBuHHU diTomMacH [5, 33, 46].

[Tpouiec BUMapoBYBaHHS BUMAarae BEIUKOi
KUIbKOCT1 eHeprii. BumapoByBaHHS oOJHi€l
TOHHM BOOHU croxkuBac 637 kBT-rox TeniaoBoi
eHeprii. Takum dmHOM, 100 3abe3meunTH
cepenHiil mpupict ¢itomacu iiciB y €Bpomi
(6,7 TTa'), BHIAPOBYBAHHS CIIOXKHBAE
1900-3800 MBt-ToxTa. V mepepaxyHKky Iie
craHoButh 190-380 KBTTO)IM'z. Yrponosx po-
Ky 116 MOXKe 3a0€3MeUnTH CEepeaHE CIIOKUBAHHS
TeIIoBoi eHeprii moryxuicTio 22-44 Br-m™.
VY cepennix mupotax €sporu (30-60°) mo
MOBEPXHI CyIll B CEPEeIHbOMY HAAXOIHUTh
100250 Br-m™ comstanoi eneprii [32]. Orxe,
cepenHiil mpupict ¢iromacu miciB y €Bpori
CHOXHBa€ MpUOIN3HO 22 % COHSUHOI eHeprii.

Tomy npupicT piTomMacu € BAroMUM peryJis-
TOPOM PETiOHAJILHOTO KJIIMaTy. 3HUIICHHS JIi-
CiB, 3HEJIICHEHHS TTOBEPXHI CYyXOJI0JIy 3MEHIITY€E
3araJbHUil MpHUpicT QiTomMacu 1, BIANOBIAHO,
BUKOPHCTAHHS €Heprii Ha OTOCHHTE3 Ta TpaH-
cripamiro. Ile mpu3BOAUTH 10 TiABUIICHHS
TeMIepaTypy MpU3EeMHUX 1apiB atmocgepu. |
HaBIaKW, 30UIBIIEHHS MPHPOCTY (iTOMACH
30UTbIITy€ BUKOPHCTAHHS TEIUIOBOI €Heprii Ta
3HAYHOIO MIPOIO OXOJIOJKYE U JI0JJATKOBO 3BOJIO-
Kye noBiTpsi. Came TOMy OHUM i3 paAuKaIBHUX
NUISXIB 3aM00iraHHs MOTEIUIIHHIO Ta 3MEHIIICH-
HIO BOJIOTOCTI KJIIMaTy Ha CyXOJOJdi MOBHHHO
OyTH PO3IMIMPEHHSI IIONI JIiCIB Ta MiABHIICHHS 1X
nponyktuBHocTi [40]. TlpakTuune 31iiicHEHHS
TaKMX MPOEKTIB MOTpeOye BiINOBIJHOTO Teope-
TUYHOTO OOIpyHTYyBaHHA. (OCHOBOIO HOro TMoO-
BUHHI OyTH y3arajibHeH1 (pakTu4Hi GiOMEeTpHYHi
JIaHi PO PICT JIEPEBOCTAHIB y PI3HUX MPUPOTHO-
KJIIMaTUYHUX Ta TPYHTOBO-T1APOJIOTIUHUX YMO-
Bax. OcoOMMBO 1€ CTOCYETHCS MIIIAHUX PI3HO-
BiKOBMX JIGPEBOCTAHIB. IX MOJIENIOBAHHS BHMa-
ra€ 3aCTOCYBaHHSI 3HaHb TPO XiI POCTY CKIa-
JIOBHIX JIEPEB Pi3HUX BH/IIB.

[11 mpoGiema € 0co0NIMBO aKTyaJbHOIO IS
Vkpainu. TyrtemHi jick Ta 1HIIA JepeBHA

kilogram of dry matter, phytomasses for
transpiration are used from 200 to 1000 liters
of water. This value depends on the phy-
siological characteristics of the plants, the
natural and climatic conditions and the
applied crop cultivation farming techniques.
For the plants of moderate climate with cha-
racteristic C3-photosynthesis, such transpi-
ration coefficient can be 450-900 liters per
1 kg of dry matter phytomass [5, 33, 46].

The evaporation process requires large
amounts of energy. Evaporation of one ton of
water requires 637 kWh of heat energy. Thus,
to ensure the average increment of phytomass
in Europe (6.7 tha™ ), the evaporation uses
1900-3800 MWhha'. In recount it is
190-380 kWh-m™. In the course of the year it
can provide the average consumption of heat
energy with the capacity of 22-44 W-m™ by
power. In the middle latitudes of Europe
(30-60°) an average of 100250 t-m™ of solar
energy enters to the surface of the land [32].
Consequently, the average increment of
phytomass in Europe consumes about 22 % of
the incoming solar energy.

That is why, the increment of biomass is an
important regulator of the regional climate.
The destruction of forests, the deforestation of
the surface of the land reduces the growth of
phytomass and, consequently, decreases the
use of energy for photosynthesis and
transpiration. It leads to the increment in the
temperature of the surface layers of the
atmosphere. Conversely, the increment of
phytomass uses thermal energy, significantly
cools and further moistens the air. That is why
one of the radical ways to prevent warming
and to reduce the humidity of the climate on
the land should be the expanding the forests area
and increasing of their productivity [40]. The
practical implementation of such projects re-
quires appropriate theoretical substantiation. The
basis of it should be generalized actual biometric
datas on the growth of forest stands in different
natural climatic and soil-hydrological conditions.
This is especially true for mixed uneven-aged
forest stands. Their modeling requires the appli-
cation of knowledge about the course of growth
of tree components of different species.

This problem is especially relevant for
Ukraine. Local forests and other woody
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POCIHMHHICTh 3aiiMaroTh 3anense 15,9 % Bix
3aranpHOl TUTomni (Maitbke 9,6 muH ra) [26]. Ix
cepe/Hii 3amac CTaHOBUTH 218 M ra’ [28, 26,
37]. Lle noBoMi BHCOKHI IOKA3HUK, OCKLIbKU
BiH 3HAYHO OUIBINMKA, HDK aKTyaJbHUW I
€Bponu 3arajioM, NMpoTe TPOXM MEHIIMH, HDK
BJIACTUBUI Ui IEHTPAIBLHO-CXIHOTO PETIOHY
€ppormn  [28]. 3a momepenHIMH OIIHKAMHU,
3arajbHUil oOcsr ¢itomacu JiciB YkpaiHM Ha
2009 pik cranoBuB 1317,9 miH TOHH. BiH
MicTuB 658,9 MiH TOHH Byrieuto [62, 39, 41].
CepenHiit MOTOYHMN NPHUPICT 00’ €My JIepEeBUHU
B jicax Vkpainm Temep csrae 3,9 mra’pik’
[26], ToOTO Maibke 1,7 %. Y €Bpomi 3aramom
LIel MOKa3HUK HIOK4ME, Bchoro 1,29 %. Bigmo-
BITHO, MO’KHA BBa)KaTH, 110 PIYHUN MPHUPICT
Giomacu B micax Ykpaiuu csrae 2,7 Tra’ piK’,
B TOMY YHCJIi JCMOHOBAHOTO BYIJICIIO —
1,35 T'ra'l'piK'l. Ili moka3HMKM 3HAYHO HUXKYI,
HIX HaBe/eHI Uit €BPOMU 3arajioM. Y IPOJIOBK
POKY YKpaiHCBKI JIicH MOXYTh 3a0€3MeUUTH ce-
peIHE CIIOXUBAaHHS TEIJIOBOI €Heprii MoTyX-
HicTio mmire 9—18 Br-m™. 3Ba)karoun Ha eKoJIo-
riYHl TPIOPUTETH, 100 JTOCSITHYTH €BpOIIEHCH-
KOT0 piBHsI, HEOOX1THO TIBUIIUTH TTPOTyKTHB-
HICTB JIiCIB IIIOHAWMEHIIIE B/IBIi.

TpamuniiiHo cknanocss OavyeHHs, IO Hak-
BHIII 3HAYECHHS PIYHOTO MPHUPOCTY CTOBOYPHOL
JIEPEBUHM BJACTHBI MOJIOAMM Ta CEPEIHbO-
BiKOBUM JepeBocTaHaM. IlonibHoro € Takox
IyMKa, IO y CTapIioMy BiIll J€peBOCTaHIB
npupict aepeBuHH 3MeHuryeTbes [47, 58]. Ca-
M€ TOMY 3 O10JIOTIYHOI Ta €KOHOMIYHOT TOYKH
30py BCTAQHOBJICHO MOILUIBHUM BIK CTHIJIOCTI
nepeBoctaniB 80—100 pokiB. Take OaueHHS
notpedye peTenbHOl MepeBIpKH 1 J0JaTKOBOTO
JOCTIPKEHHS, OCKUIBKH TPOTYKTHBHICTH JIICIB
cTapuioro Biky B o(iliiiHHX mKepenax Maibke
He mpenctaieHa [28, 58, 67]. OcobmuBo 1€
CTOCYEThCS MIIIAHUX PI3HOBIKOBHX JIEPEBOCTA-
HiB TIPUPOTHOTO TTOXOJKCHHSI.

B Vkpaini Takux aepeBOCTaHIB y BIIll CTHUT-
JIOCTI Ta CTapIIOro BIKY 3aJUIIMIOCH 30BCIM HE
6araro (mpubauzno 7 %). IlepeBaxkHO BOHU €
PO3PIIKEHUMH, a 3armac CTOBOYPHOI IepeBUHH
ix HeBesmkmii, 250-500 M ra’ [37]. Lle pe3yJb-
TaT IHTEHCUBHOI I'OCTMOAAPCHKOI AisIbHOCTI, T1e-
plonnyHUX pyOaHb JAepeBocTaHiB. Tomy, Biamo-
BiJIHO, HEBEJIWKUM € IOTOYHUH TpupicT 0io-
Macu JiciB B Ykpaini. Amke iX 3amacu Mo-
KyThb caratu nonan 800 M3'ra'1, a MMOTOYHHU

vegetation occupy only 15,9 % of the total
area (almost 9,6 million hectares) [26]. Their
average stock is 218 m’ha™' [28, 26, 37]. This
is relatively high rate, because it is much
more than actual for Europe as a whole, but
slightly less than typical for the Central-
Eastern Region of Europe [28]. According to
preliminary estimates, in 2009 the total
amount of phytomass of forests of Ukraine
amounted to 1 317.9 million tons. It contained
658.9 million tons of carbon [62, 39, 41]. The
average annual Increment in timber volume in
Ukraine's forests now reaches 3.9 m*-ha™'-yr’!
[26], which is almost 1.7 %. In Europe, this
indicator is generally lower, only 1.29 %.
Accordingly, it can be assumed that the
annual growth of biomass in the forests of
Ukraine reaches 2.7 tha-yr', in that depo-
sited carbon — 1.35 t-ha'yr’'. These indices
are much lower than those for Europe as a
whole. In the course of the year, Ukrainian
forests can provide an average thermal energy
consumption of only 9-18 W-m™ by power.
Comparing the environmental priorities with
European level, it is necessary to increase the
productivity of forests at least twice.

Traditionally, a vision has emerged, that
the highest values of the annual growth of
stem wood are characteristic of young and
middle age forest stands. Similar is the
opinion that in older age of the forest stands
the growth of the wood decreases [47, 58].
That’s why from the biological and
economical point of view the age of forest
stands ripeness is defined as 80-100 years.
Such vision needs careful verification and
additional research, as the productivity of the
forests of older age in official sources is
almost not represented [28, 58, 67]. This is
especially true for natural mixed uneven-aged
forest stands.

In Ukraine, the area of such forests in the
age of mature and older age remained a small
amount (about 7 %). They are mainly rarefied
and their stem volume of stands is low,
250-500 m*-ha' [37]. This is the result of in-
tensive economic activity, periodic felling of
stands. According to this fact, is a small
current increment of forests biomass in
Ukraine. However, their stands volume can
reach over 800 m*-ha”', and annual increment
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npupict Giomacu — Gizeme 10 Tra’pix’ [22,
66]. lns npukiany, JepeBOCTaHH BIKOM TTOHA
100 pokiB MaroTh CepeAHi 3amacu Oiblie
800 v’ ra™'y Benprii, ®panuii, HiMeuwuni, Yrop-
uwHi, JIatii, Hinepnanmax, Crosewii [28].

Taki gepeBocTaHM MOTPIOHO BCEOIYHO
JTOCHIIUTA 1 PO3POOUTH MOJeNl iX pOCTYy.
Hacammepen, me crocyerbesi OiOMETpUYHHX
MOKA3HUKIB XOJYy POCTY Ta MPOIYyKTHBHOCTI.
[IpuknagoM MOXYTh CIyryBaTH HOBI TaOIuIll
XOJly POCTy Ta MPOAYKTHBHOCTI JI€PEBOCTaHIB
[TiBriuHOi €Bpas3ii [42], sxi oxormtoTs 200- 1
HaBiTh 300-piyHUI IEPiof iX POCTY.

Oco0nMMBO aKTyalbHUMHU € IIi TTUTAHHS IS
PI3HOBIKOBUX JIEPEBOCTaHIB, 110 CHOPMYBATUCS
IUISIXOM TIPUPOJHOTO BiJTHOBICHHS. AJDKE Y
HOPMaTUBHUX TaOJMLAX Taki Marepiajii 30BCIM
He mpencTaeneHi [22, 47, 58, 59]. Pi3HoBikoOBi
JIEPEBOCTAHU CKIIAJIAIOTHCSI 3 MHOXKHHU JIEPEB
pi3HHX BB, BiKy Ta po3MipiB. Ixmi Giomer-
PHUYHI TOKa3HUKU YK€ PI3HATHCA. Y CepeHEHHS
ix (cepemHe apudMeTHYHE B3BaKEHE) HE Ja€
KOPEKTHHX PEe3yJIbTaTiB.

[I{o6 momonaTH 10 MpobiIeMy, Cil 3acTo-
COBYBAaTH y3araJbHEHHS O10OMETPUYHUX TOKa3-
HHUKIB KOXKHOTO OKpPEMOIo JiepeBa, LIO0 JIErKo
3OIMCHUTH 3a JIOTIOMOTOI0 CYYacHHUX KOMII IO-
tepHux MeroxdiB. lle ocoGmmBO cTOCyeThCs
nepeB Bikom monan 100 poxki. OTxe, HEOO-
X1IHI yCepeaHeHI TaOJIM4HI JNaHi MIOJ0 BIKY,
JiaMeTpy, BUCOTH, 00’ €MIB CTOBOYPIB JepeB Ta
MPHUPOCTY IHUX TTOKA3HUKIB.

Ha wiif ocHOBI MOXHa po3poOUTH MaTema-
TUYHI TIOJIHOMH XOAY POCTY Ta IPHUPOCTY Oio-
METPUYHUX TapaMEeTpiB JEpeB PI3HOrO BIKY,
[0 POCIH B PI3HUX THMAaX MPHUPOJHO-TEOrpa-
(GIYHKMX Ta IPYHTOBO-TIAPOJIOTIYHUX YMOB.

[Momexynu B micax Kapmar 1ie TparisiroTbest
1 BEJICTEHCHKI JIepeBa, BIK SKUX CATA€ IMMOHA]
200 pokiB. Bonu notpedytoTh He nuie 30epe-
KEHHS, a ¥ TaKOXK JTOCJIIJPKEHHS 010MEeTPUYHHX
ocoOymMBOCTEH X pocTy. Amke Taka OiomeT-
puyHa iH(MoOpMarllis 3ae0UTbIIoro BincyTHS [4,
27, 43, 44, 48, 50, 51]. Ha xaib, 6GiomeTpuyna
iHpOpMaIlis MO0 TaKWX JepeB, SIKi POCTH 1
poctyTh y KapnarcekoMmy perioi, BiACYTHS 1 B
HOpMATMBHUX Marepianax. Jlocutb wMamo i
HAYKOBHX ITyOumiKalliii 3 mux nmurass [1, 2, 11, 12,
14, 20, 21, 23, 34, 35, 36, 55, 58, 66].

Came Taki (hakTUUHI HOPMATHUBHI MaTepianu
II0JI0 POCTY CTapOBIKOBUX JIepeB BKpail HE00-
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of biomass — more than 10 t-ha™-yr' [22, 66].
For example, stands over 100 years old have
average volume of over 800 m’ha’ in
Belgium, France, Germany, Hungary, Latvia,
Netherlands, Slovenia [28].

Such forest stands need to be thoroughly
explored and mus be developed the models of
their growth. First of all, it concerns
biometric indicators of growth course and
productivity. An example is the new tables of
the growth and productivity of the Northern
Eurasian forests [42], which cover the 200
and even 300 years of their growth.

Particularly relevant are these issues for
uneven-aged forest stand, that were formed by
natural regeneration. Indeed, in the normative
tables, such data are not presented at all [22,
47, 58, 59]. Multi-aged forest stands consist of
a plurality of the trees of different species, of
different age and size. Their biometric
parameters vary greatly. Averaging them do
not give the correct results (arithmetic average
weighted).

To overcome this problem, it is necessary
to apply a generalization of the biometric
indexes of each individual tree, which is easy
to implement with the modern computer
methods. This is especially true for trees over
100 years old. Therefore, averaged tabular
data concerning for age, diameter, height, tree
trunk volume and increment of these indices
are required.

On this basis, mathematical polynomials of
the growth and increment of biometric para-
meters of the trees of different age, that in sundry
types of natural geographic and soil-hydrological
conditions growing, can be developed.

Somewhere in the Carpathian forests there
are gigantic trees, whose age is over 200 years
old. They require not only the preservation but
also the study of biometric characteristics of
their growth. After all, such biometric info-
rmation is mostly absent [4, 27, 43, 44, 48, 50,
51]. Unfortunately, the biometric information
for such trees that grew and grow in the
Carpathian region is unrepresented and in nor-
mative materials. There are also a few scien-
tific publications on these issues [1, 2, 11, 12,
14, 20, 21, 23, 34, 35, 36, 55, 58, 66].

It is these factual normative materials on
the growth of old-age trees that are very
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XiIHI JUIsi pO3B’SI3aHHS BaXJIHMBOI MPOOIEMH
JTUHAMIKH PO3BUTKY PI3HOBIKOBHX MIIIaHUX
JIEpEBOCTaHIB, 110 YTBOPEHI JiepeBaMH JI€KiIb-
Kox eaudikaTopHUX BHIIB. AJnke me y 1942
poii  BIIOMHM  y4YeHWH-NICIBHUK [ annuuHu
Amnpipiii [Tscenbkuit BIydHO ITPOTHO3YBaB, 110 Y
MOPIBHAHHI Taki JWHAMI4HI OiOMETpWYHI Xa-
PaKTEPUCTHKH X0y POCTY JEPEB, sIKi POCTYTh y
pI3HUX YMOBaxX, MOXYTb JaTH BINOBiIb Ha
MUTaHHS PO 0COOIMBOCTI "mepediry po3BoeBoi
JTUHAMIKA" TaKuX JIEPEBOCTaHIB, a TAaKOX 37aT-
HICTH iX 10 camoBinTBopeHHs [52]. Ha xainsb, y
HAyKOBIW JliTepaTypi Maibke BIJICYTHI Taki
BIJIOMOCTI CTOCOBHO JIICIB 3aXiJHOTO PETiOHY
VYkpainu [60, 57].

Came TOMy METOIO HAIIOTO JOCIIKEHHS
OyJ10 T3HAHHS 3aKOHOMIPHOCTEH X0y POCTY 3a
6a30BUMH OIOMETPUYHUMHU TTOKa3HUKAMU JIEpPEB,
o poctyTh y jdicax Kapnar y mexax Oaceliny
piku J{nicrep. OcoOmuBy yBary mpHu IibOMY Ha-
JIaBAJIM CTApOBIKOBUM JEpeBaM, SIKi POCTYThb Y
THUIOBUX IPYHTOBO-KIIIMaTHYHNX YMOBaX, SIKUMH
€ CBDKI Ta BOJIOT1 IPYHTH CEpPEIHbOI POAIOYOCTI
Ha IlepenkapmaTchkili BHCOYMHI Ta B ropax
Beckupax i Topranax.

V it MoHorpadii NponoHyeEMO OpUTiHAIbHI
pe3ynbTaTé AOCHIKEHb XOAy pOCTy Ta Mpu-
pocty 219 MopenbHUX JepeB Pi3HUX BUJIB,
0COOJIMBO CTApLIOrO BIKY.

CnoniBaemocs, 1o Hama mpars Oyae Kopuc-
HOIO Ul 3aCTOCYBaHHS Yy MOHITOPUHTOBHX
HAyKOBHX JIOCII/DKEHHSX JICIB y HalllOHATbHUX
Mapkax Ta MPUPOAHMX 3aloBIIHUKAX. Takox
Mpe/ICTaBIIeH] y I Tparii Marepiaid MOXYTh
OyTH BUKOPHUCTaHI A1 MPAKTUYHOT'O JIICIBHULITBA.
30KpeMa, 11e CTOCY€EThCsI BUPOOJIEHHS 3aca]] BUPO-
ITyBaHHA HaOMMKEHUX JI0 TPUPOHUX OaraToBH-
JIOBUX PI3HOBIKOBHX JIEPEBOCTaHIB. 3arporio-
HOBaHi OIOMETPHYHI y3aralbHEHHS MOXKYTh OyTH
3aCTOCOBaHI JIjIsl BU3HAYCHHS OPIEHTOBHOTO BIKY
BEJIETCHCHKUX JIEPEeB Ta PO3pOOJICHHS METOANY-
HUX 3acajl O10METPUYHUX JTOCITI/DKEHb MIIIAaHUX
PI3HOBIKOBHX JIEPEBOCTaHIB ¥ MOOYIOBH BiAMO-
BIJIHUX HOPMaTHBHUX TaOJHIIb.

MNoasikn

Hami gocmimkennss Oyinu BHKOHAHI yIpo-
noBx 2004-2015 pokiB 3a y4acTIO CTYJEHTIB,
BUKJIQJa4iB 1 TpaiiBHUKIB [Ipukapnarcbkoro
JICOTOCIIOAAPChKOTO  KoemKky (M. bomexis,
IBano-®pankiBcbka ob6mactbh, Ykpaina). OcoO-

essential for solving an important problem of
the dynamics of development of uneven-aged
mixed stands, which are formed by trees of
several edificatory species. Yet, in 1942 the
well-known Galician Forestry scientist, Andrij
Pyasetskyj, accurately predicted that in compa-
rison, such dynamic biometric characteristics of
the growth of trees, that grow in different con-
ditions, can give an answer to the question of the
peculiarities of the "course of development
dynamics" of such stands, and as well as their
ability to self-regenerations [52]. Unfortunately,
in the scientific literature there is practically no
information concerning forests of the western
region of Ukraine [60, 57].

That is why the purpose of this study was
to know the regularities of growth according
to the basic biometric indices of the trees
growing in the Carpathian forests within the
basin of the Dniester River. Particular
attention was paid to the old-age trees, which
grow in typical soil-climatic conditions,
which are fresh and wet soils of middle
fertility on the Carpathian Foothills and in
Beskydy mountains and also Gorgany range.

In this monograph we offer the original
results of research about the course of growth
and increment of 219 model trees of different
species especially of older age.

We hope that our work will be useful for
use in the monitoring scientific research of
forests in national parks and nature reserves.
Also, the materials presented in this paper
can be used for practical Forestry. In
particular, this concerns the elaboration of
the principles of growing close to natural
multi-species uneven-aged forest stands. The
proposed biometric generalizations can be
used to determine the estimated age of giant
trees and to develop the methodological
principles of biometric studies of mixed all-
age forest stands and the creation of
appropriate normative tables.

Thanks

Our research was executed out during
2004-2015 with the participation of students,
teachers and employees of the Precarpathian
Forestry College (Bolechiv, Ivano-Frankivsk
region, Ukraine). Particularly important was
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Introduction

JMBO BaXXJIMBOIO Oyia y4acTb y 300pi Ta mep-
BUHHII 00poOIll MaTepiaiB BUKIaaa4a AHIPIS
CaBunHa. Bin opraHi3oByBaB i1 KepyBaB CTy-
JCHTCHKUMHU CKCTISAUIISIMA. TakoX pa3oMm 3i
CTyJIeHTaMu (OpMyBaB KOJIEKIIIIO MOJIEIbHUX
JIepeB, 3/11HiCHIOBAaB 010METPUYHI BUMIPIOBAHHS.

BceGiuHO crpusuiin MPOBEICHHIO IUX J0-
CITI/DKCHb TIPAIiBHUKHA MICIIEBHX JIICOTOCIIONAP-
CBKUX TTiIITPUEMCTB.

Y TnpoBeAeHHI JIOCHTIDKEHb, OIPAIIOBAHHI
MaTepiaiB Ta MIATOTOBII PYKOMHCY aBTOpPaM
HaslaBaym gonomory ¢axisii HamionansHoro -
COTEXHIYHOTO yHiBepcuTeTy Ykpainu (M. JIbBIB)
ta [lepkaBHOrO TpHpoI03HABUOrO My3ero Ha-
LIOHAJIbHOT akazeMii Hayk Ykpainu (M. JIbBiB).

Takox gokrop CranicinaB Kyxaxkuk, 3acTyri-
HUK JUpeKTopa bemanchbkoro HamioHaTLHOTO
napky (ITonbma), Ta ¢dinonor Aunpiii Cracis,
BUKJIaJ[a4 aHrIiichkoi MoBH [Ipukapmarchkoro
JCOrOCIOAAPCHKOTO  KOJICKY, HaJald HaM
daxoBy mormomory. 3HauHy MiITPUMKY HaJaB
akanemik HAH VYkpainu [mutpo ['pomsiHch-
KWW, KU TIPEJCTaBUB HaIlll y3araJlbHEHHS 10
nyOumikamii B sxypHaui "Jlonosini HamionansHOT
akazeMii Hayk Ykpainu'.

ABTOpH MOHOTpadii BUCIOBIIOIOTH HIUPY
MOJISIKY BCIM KOJIeTaM 3a HaJlaHy JTOTIOMOTY.

Bunanns mnpodinancoBano 3 IBano-®pan-
KIBCBKOTO 00J1aCHOro ()OHIy OXOPOHU HAaBKO-
JIMIIHBOTO MPUPOIHOTO CEePEIOBHIIIA.
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the participation in the collection and initial
processing of the materials of teacher Andrij
Savchyn. He organized and directed student
expeditions. Also, together with students, he
formed a collection of model trees, carried out
biometric measurements.

Employees of the local Forestry En-
terprises thoroughly contributed to this re-
search.

Scientific specialists of the National
Forestry University of Ukraine (Lviv) and the
State Natural History Museum of the National
Academy of Sciences of Ukraine (Lviv),
helped the authors during the research pro-
cessing and preparation of the manuscript.

Also, Dr. Stanistaw Kucharzyk, deputy di-
rector of the Bieszczady National Park (Poland),
and the philologist Andriy Stasiv, the teacher of
English language at the Precarpathian Forestry
College, provided us with a professional
assistance. Considerable support was rendered
by the Academician of NAN of Ukraine Dmytro
Grodzinskiy, who presented our generalizations
to the publication in a magazine "Reports of the
National Academy of Sciences of Ukraine".

The authors of this monograph express sin-
cere gratitude to all Colleagues for their help.
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