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ECOLOGICAL STRUCTURE OF BEECH AND CONIFEROUS/BEECH
MOUNTAIN CLIMAX FOREST STANDS OF UKRAINIAN CARPATHIANS

According to the age classes, middle-aged forest stands predominate in the mountan forests of the
Carpathians (46.2), overmature stands occupy 6.9% (62 thousand ha). According to the recent inventory,
about 85 thousand hectares of climax old-growth forests are identified, including climax virgin forests that
occupy about 54 thousand hectares which are uneven-aged. For their identification, a population matrix
with a division into age groups is suggested, taking into account the age condition of the edificator. There
are 6 age groups: pre-generative — juvenile-immature, virginal; generative — young generative, middle-
aged, mature and old generative. In terms of the number of uneven-aged beech and coniferous/beech
stands, the adequate cenopopulations of beech is dominated. The age spectra of fir and spruce, sycamore
maple, ash-tree are generally non-stabilized or fragmentary. On average, on 1 ha of elementary demograp-
hic cenopopulation of beech and coniferous/beech stands on the generative generation there are 174-235
beech individuals, 42-52 — fir, 5-16 — spruce, 5-10 — sycamore and ash-tree, respectively.Half of the timber
stock (50-60%) is over-mature, and 25% is in mature age condition. In climax cenosis, it can be recom-
mended to conduct a uniform or non-uniform selection felling system. Introduction of population paradigm
in forest synecology opens up a new opportunity to divide stands into age generations and treat them as a
set of cenopopulations of key species for old-growth forests and virgin forests.

Introduction

About eleven basic formati-
ons of edificators have been de-
veloped in the phylogenesis pro-
cess in the mountainous conditi-
ons of the Ukrainian Carpathi-
ans: Picea abies, Abies alba, Fa-
gus sylvatica, Quercus robur,
Dr. Hab., Professor, Quercus petraea, Pinus sil-
Email: parpan@il.if.ua vestris, Alnus glutinosae, Alnus
incana, Pinus mughus, Alnus viridis, Juniperus sibirica. In
quaternary period their genesis was closely connected with
the development of the natural landscapes of Central Euro-
pe, and during the last millennium a modern structure of fo-
rest vegetation was formed and partially changed depending
on the climatic conditions of the region (Kalinovich, 2003;
Stoyko, 1985). During this period, subformational and
typological-cenotic structure of the forest cover was formed
in the different high-altitude climatic zones of the so-
uthwestern and northeastern macroslopes of the Carpathi-
ans within the locally differentiated soil-water-geochemical
conditions of the trophotope. In the last two centuries there
have been large-scale changes in the structure of stands as a
result of human economic activity, which has disrupted the
stability of mountain forests and the performance of their
ecological functions (Golubets, 2012; Parpan, Parpan &
Hudyma, 2016; Tretiak & Chernevyj, 2015). The changes
involved primarily the stand which is an object of manage-
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ment and, in the forest ecosystem, ensures its functioning
(Golubets, 2007; Krynytskyi, 2012).

The purpose of this publication is to analyze the typolo-
gical structure of mountain ecosystems at the level of the
subformation as an integral evolutionary natural historical
process for the formation of forest cover in the mountains,
as well as the analysis of the cenopopulation structure of
climax beech and coniferous/beech stands of different ages
according to silvicultural and taxonomic, and population-
ecological methodological principles (Volosyanchuk, Prot-
sia & Kahala, 2015; Markiv, 1982).

Material and methods

The principles of silvicultural and ecological typology
are used in the research: forest formation and subformation,
coordination grid (Golubets, 2007, 2012), type of forest
conditions, type of forest and type of stand (Vorobiev,
1967; Gerushinsky, 1996; Parpan, Parpan & Hudyma,
2016; Stoyko, 1985; Cherniavskyi, Krynytskyj & Parpan,
2011).

The age structure of the stands was identified according
to the age groups adopted in forest science (Pogrebnyak,
1963) and the proposed population-ecology approach
(Smirnova, 2011) which uses the periodization of ontogeny
(age status) of the edificator (Rabotnov, 1964). This peri-
odization was elaborated in detail for key species such as
Quercus robur (Smirnova, 1994, 2004), Fagus sylvatica
(Chistyakova & Parpan, 1991), Picea abies (Parpan, 1993),

LiutyBaHHsa 3a [ICTY: Parpan T. V., Parpan V. I. Ecological structure of Beech and Coniferous/Beech mountain climax forest stands of
Ukrainian Carpathians. Haykosuit BicHuk H/ITY YKkpaiHu. 2017. Bun. 27(8). C. 59-63.

Citation APA: Parpan, T. V., & Parpan, V. I. (2017). Ecological structure of Beech and Coniferous/Beech mountain climax forest stands of
Ukrainian Carpathians. Scientific Bulletin of UNFU, 27(8), 59—63. https://doi.org/10.15421/40270808

Haykoswuii BicHUK HNTY YKpainu, 2017, 1. 27, N2 8

Scientific Bulletin of UNFU, 2017, vol. 27, no 8 59



Abies alba (Markiv, 1982; Molotkova, 1968) and imple-
mented in relevant scientific papers (Smirnova, 1994, 1998,
2004; Parpan, 2014; Smirnova & Chistyakova, 1980;
Chistyakova & Parpan, 1991).

A spatial area is chosen as elementary ecological
(cenopopulation) unit on which all age generations are con-
centrated within the subcompartment, the type of water
catchment site and the type of forest, calculated by the em-
piric method. This cenopopulation is called the minimal de-
mographic unit (EDO), which covers an area of about 1
hectare (Parpan, 1993).

Based on the correlation between age, height and di-
ameter of beech, fir and spruce, with the predominance of
the diameter interval, we proposed a population matrix for
uneven-aged coniferous/beech and beech stands according
to the Forestry Age Group (Pogrebnyak, 1963) and the bi-
ological age status (Parpan, 1993) (Table 1).

Table 1. Population matrix of structure of climax beech
and coniferous/beech stands

Genera- Intervals - - "
tion* [A years] D.om | TL.m Age group | Age state Age groups Functional categories of forests Total
: V)
1jim | 1040 | 06 |0,1-2;5| Young |luvenileand L I do| | %
P(%{e-stage — Seedling stage | 10.7 | 5.5 13.3 37.9 67.4 7.5
2vi | 41-80 | 812 ) 4-14 stand Virginal Sapling stage | 164 | 42 | 209 | 51.1 | 92.6 | 103
. Young :
3fg | 81-120 | 1628 | 16-25 |Middle-aged | ool Middle-aged | 81.7 | 42.8 | 135.5 | 154.1 | 414.1 | 46.2
4/g, |121-160| 32-48 | 25-40 | Ripening Mgilﬁ;ggzd Ripening 20.8 | 9.5 25.1 70.8 | 1262 | 14.1
gMature Mature 18.0 | 8.8 | 362 | 702 | 1332 | 149
5/gy |161-200 | 52-64 | 32-40 | Mature .
S gengrlztlve Overmature | 12.7 | 2.7 | 21.3 | 253 | 62.0 | 6.9
6/gss | " (360) | 08120 | 30-35 | Overmature [ o/ ooive Total 1603 | 73.5 | 2523 | 409.4 | 895.5 | 100

Spruce/Beech and Spru-
13. ce/Fir/Becch 69.8 30.8 100.7 | 9.9
14. | Sycamore maple/Beech | 0.0 5.9 6.0 | 0.6
Other forest formations 12.1 19.5 31.6 | 3.1
Area of forest subformations
of the Ukrainian Carpathians 562.9 459.0 11021.81100.0

Of most ecological-resource and stabilizing importance
are the edificator formations: Picea abies, Fagus sylvatica,
Abies alba, which account for 97 % of the area of the mo-
untain forests. In their structure, the corresponding forest
types and types of stands are highlighted.

The structure of forest stands by age groups. Due to
the coupes-type felling system over the last two centuries,
modern forest stand successional system has been formed
in the forest cover of the Carpathians, these stands being
identified by six age groups (Table 3).

Table 3. Age groups of forest-forming species in functional
categories of forests of the Ukrainian Carpathians
(within the boundaries of the State forestry agency land,
thousand hectares)

* Note: jim — juvenile and mature; v, — virginal; g, — young generative;
g, middle-aged generative; g; — mature generative; g3 s — old gene-

rative.

Results and discussion

Typological structure. Formation of spruce forests in the
Carpathian forest cover occupies 36.2 %, fir — 18.6%, beech
—42.6 %. Accordingly, in their structure, there are 5, 4 and

5 subformations, respectively (Table 2).

Table 2. The subformation structure of mountain forest
ecosystems of the Ukrainian Carpathians (within the
boundaries of the State forestry agency land, thousand

* Note: 1) nature conservation; 2) recreation; 3) protecting; 4) explo-
itable.

Most massive deforestation in the Carpathians took place
in the 1950s and 1960s, when logging was carried out in all
functional categories of forests. As a consequence, middle-
aged forest stands are prevailing age groups in the current
forest cover - 46.2 %. Young stands account for 17.8 % of
the area, ripening and mature age groups — 14.1% and 14.9
%, respectively. Overmature stands occupy only 6.9 %, or
62 thousand hectares. In terms of the age structure, the mo-
dern Carpathian forest stands are generally divided, by
convention, into even-aged and uneven-aged (Krynytsky,
2012; Tsurik, 1974). In the context of structure, uneven-
aged forest stands are less studied than other ones.

According to origin, level of preservation, the rate of
natural cycle development and anthropogenic influence in a
modern forest cover of the Carpathians, it is proposed to
distinguish:virgin forests; natural (old-growth) forests on
the site of virgin forests; natural-artificial forests with per-
manent human intervention and artificial (culture) with
constant economic activity (Parpan, 2014). According to
the identification of old-growth forests and virgin forests in
the Ukrainian Carpathians as of the late 2016, the forests
subordinated to the State forestry agency contain about 85
thousand hectares of old-growth forests, including about 54
thousand hectares of virgin forests (Parpan, Parpan &
Hudyma, 2016; Parpan & Chystiakova, 1990).

The impact of forest management and the forest stands
formed by the age groups are critically evaluated in the
manual "Close-to-nature forestry and multifunctional forest
management in the Carpathian region of Ukraine and Slo-
vakia", which is the result of joint intellectual work by Uk-

hectares)
Macroslope Carpathians
Ne Basic forest northeast,| southwest| thou-
p/p subformations thousand | thousand | sand | %
/ha /ha /ha
Spruce formation 268.3 101.3 | 396.6 | 36.2
1. Unmixed Spruce 80.5 16.2 96.7 | 9.5
2. Cedar/Fir 4.9 0.3 5.2 0.5
3. Beech/Fir 10.1 14.3 245 | 24
4. Spruce/Fir 10.5 1.2 11.7 | 1.1
S. Beech/Spruce/Fir 162.3 69.3 231.6 | 22.7
Fir formation 168.9 21.8 189.7 | 18.6
6. Oak/Fir 3.2 0.0 3.2 0.3
7. | Hornbeam/Beech/Fir 6.7 0.3 7.0 0.7
8. Beech/Fir 18.9 3.3 222 |22
Beech/Spruce/Fir
9| and SpmcteBeecWFir 1392 | 182 | 1574|154
Beech formation 114.5 3164 | 430.9 |42.2
10. Unmixed Beech 10.4 188.3 | 198.7 | 19.4
Hornbeam/Beech and
11. Rocky Oak/Beech 4.3 79.1 83.3 | 8.2
Fir/Beech and Hornbe-
12. am/Fir/Beech 30.0 12.3 423 | 4.1
60
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rainian and Slovak forest scientists and practitioners (Par-
pan, 2014). The manual and modern publications offer ge-
neral positive principles for the introduction of a close-to-
nature forestry and the possibility of its use in the Ukrainian
Carpathians (Chernevyj, 2006; Cherniavskyi, Krynytskyj &
Parpan, 2011).

We analyzed the age structure of the all-aged conifero-
us-beech and beech stands, which can serve as identificati-
on criteria and models for selection felling and re-forming
of stands into complex mixed cenoses within forest types in
spatially different watersheds.

Population structure of uneven-aged coniferous/beech
and beech stands. The population structure of edificator
species has common variants of ontogenesis, self-mainte-
nance, distribution by age groups (generations) and specific
for fir and spruce. An analysis was carried out for four fo-
rest types on 50 hectare trial plots, of which 34 belong to
old-growth forests, and 16 to climax virgin forests. In con-
nection with a significant amount of research material, ave-
raged data, for better perception, on the number and pro-
ductivity of cenopopulations according to forest types, age
periods and age groups are given (Table 4, Table 5).

In all types of forest, the coenopopulation of beech is
complete, the cenopopulation of fir and especially spruce in
coniferous-beech types is fragmentary (gappy). In the gene-
rative period, the number of reproductive individuals of the
beech varies from 174 to 235 specimens /ha and is sufficient
to reproduce the juvenile generation. For sub-edificator spe-
cies — fir and spruce- they are are not enough. The reserve
stock of cenopopulations is the number of pregenerative in-
dividuals (virgin and juvenile-immature age group). It is al-
so characteristic that the number of individuals of the virgin
age for all species cenopopulations in coniferous-beech and
beech stands is not enough, while the number for the juveni-
le-immature group, especially beech, is sufficient. For fir
and spruce, special regulatory measures should be introdu-
ced to promote natural regeneration. From the standpoint of
the population ecology, the juvenile-immature generation
will be analyzed in more detail in later publications.

Table 4. The number of cenopopulations (specimen / ha)
of tree species in the age groups of uneven-aged
Coniferous/Beech and Beech stands (mean values)

. . Pre-generati-
Code, Coeno- Generative period ve period
amount of [popula- n —
samples tion * ge groups (generation)
6 |5]4]3] =] 2 1
P,;-SF-BE | Fgs [ 60 |50 | 42 | 83 [ 235 | 96 | 6,377
9samples [ Abal [ 1 |6 12]17] 42 | 15 ] 733
(old-aged) "™ - 2 [ 5 [ 11| 18 | 18 | 144
Aps | - |26 ] 8] 16| 3 [4557
P;-S-BE | Fgs [39[37] 53|85 |214] 153 | 1,09
13samples [ Abal [ 8 [11| 15| 18 | 52 | 116 | 1,992
(old-aged) Mo T - [ 1 | 4] 5 | 7 | 185
OKs-BE | Fgs |35 ]37] 36 |121] 224 | 326 | 12,206
12samples [ Abal | 1 [ 1|2 [ 2 | 8 1 | 2,467
(old-aged) Mo ™ 1 [ 1 [ 1] 6 | 1 |2858
OK,--BE | Fgs |56 [48] 29 | 41 | 174 | 105 |21,240
losamples [ Abal [ 3 [3 [ 2 [ 2 | 10| - [6458
(virginfo- M T 1 [ - [ - | 5 | - [3,725
rests)

* Note: 1- juvenile and mature (young growth); 2- virginal; 3- young
generative; 4 — middle-aged generative; 5 — mature generative; 6 —
old generative; Fg.s — beech, Ab.al — fir, P.ab — spruce, A.ps — syca-
more, Fr.ex — ash tree.

Table 5. The productivity of cenopopulations (m*/ ha)
of tree species in the age groups of the uneven-aged
Coniferous/Beech and Beech stands (mean values)

Code, Coeno- Age groups (generation) *
amount of | popula-
samples tion * 6 5 4 3 2 | %
Fes |218.6]78.4[24.4]104] 3.1 [335.0[71.0
Py-SE-BR [ Apal | 3.6 (33.3]17.7] 7.0 | 0.5 [61.9]13.1
9 samples
(old-aged) | Pab | - [102]325] 97 ] 31 |543]115
Aps | - |18 |13.1]56] 04 [209] 44
poS-BEI3 | Fes [148:6/737[464]199] 63 |2049]81.0
samples (old-| Ab.al [299]158]112] 45 | 40 [654]18.0
aged) Pab | - |06] 10150435/ 10
OK.-BE | Fes [2532[106.0[33.1]28.0]129 [433.3] 96.4
12 samples | Abal | 1.1 [32[36 | 14| - [93]20
(old-aged) ™5 1" 106 [ 56| 02| 04| 68 1.6
OK,-.BE | Fes [3308142.1[385]205] 7.8 [539.7[98.5
16 samples | Abal | 123907 [02] - [60] L1
virgin forests| "5 o 120 (02| - | - | - | 2205

* Note: see Table 4 for designations.

A brief analysis of the productivity of the cenopopulati-
ons indicates its features in coniferous/beech and beech
uneven-aged stands. In coniferous-beech cenoses, a beech
population of type P;-SF-BE accounts for 71 % of the
stock; fir — 13,1%; spruce — 11 %, and in type P;-S-BE —
81 %, 18% and 1 %, respectively. In monodominant beech
forests, the cenopopulation of beech is predominant and to
amounts to 96.4-98.5 % of the stock. The distribution of the
stock over the age groups is such that almost half of it is
concentrated in the overmature (old generative post vegeta-
tive) generation (P;-SF-BE — 47 %; P5;-S-BE — 49 %; OK,-
BE — 56-61 %). In the mature generative stand, the volume
of timber amounts to 24-26 %; in middle-aged — 17-18 %;
in young generative — 4-7 %, and in virginal — 1.5-3.0 %.
For selective regulation from the standpoint of rejuvenating
the cenopopulation, it is necessary to use predominantly
overmature and mature age groups of beech, and, more ra-
rely, fir and spruce.

Therefore, coniferous/beech and beech uneven-aged
stands of the Carpathians include all age generations with
the dominance in the number of the pre-generative generati-
on, and in terms of productivity — the generative generation.
They need to be identified as old-growth forests and virgin
forest ecosystems. Only old-growth stands underwent insig-
nificant anthropogenic impact, and the virgin forests emer-
ged and develop naturally through the action of only natural
elements and events without significant human intervention
(Parpan, 1993). Both groups of forest stands are need of
preservation and protection.

Conclusions

According to the age classes, middle-aged forest stands
predominate in the mountain forests of the Carpathians
(46.2 %), overmature stands occupy 6.9 % (62 thousand
ha). According to the inventory, about 85 thousand hectares
of old-growth forests are identified, including virgin forests
that occupy about 54 thousand hectares (Volosyanchuk,
Protsia & Kahala, 2015). According to the age structure, as
shown in this publication, they are uneven-aged. For their
identification, a population matrix with a division into age
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groups is proposed taking into account the age condition of
the edificator. There are six age groups: pre-generative — ju-
venile-immature, virginal; generative — young generative,
middle-aged, mature and old generative. In terms of the
number of uneven aged coniferous-beech and beech stands,
the complete cenopopulation of beech is dominated. The
age spectra of fir and spruce, sycamore maple, ash-tree, and
elm are generally non-stabilized, or fragmentary. On avera-
ge, on one hectare in all-aged coniferous-beech and beech
stands on the generative generation there are 174-235 beech
individuals, 42-52 — fir, 5-16 spruce, 5-10 — sycamore and
ash-tree. Half of the timber stock (50-60 %) is over-mature,
and 25 % is in mature age condition. In uneven-aged
stands, a uniform or non-uniform selection felling system
can be recommended. The introduction of population para-
digm in forest synecology opens up a new opportunity to
divide stands into age generations and treat them as a set of
cenopopulations of key species for old-growth forests and
virgin forests.
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Tpukapnamcexuii nayionanvhuil ynisepcumem im. Bacuns Cmeganuxa, m. leano-@Ppankiscok, Yrpaina

MOMYJIALIMHO-EKOJIOTTYHA CTPYKTYPA BYKOBHX I XBOMHO-BYKOBHUX KJIIMAKCOBHUX
JEPEBOCTAHIB YKPATHCbKHX KAPIIAT Y JIICOBOMY IOKPUBI

3a xiacamu BiKy ripchkux JiciB KapmaT mepeBakaroTs cepefHbOBIKOBI AepeBocTanu (46,2%), mepecTiifHi 3aitmaioTs 6,9% (62
THC. Ta). 3a Cy4acHOIO 1HBEHTapU3aIli€l0 BUIUICHO OMU3BKO 85 THC. Ta KIIMaKCOBUX CTapOBIKOBHX JICiB, 30KpeMa, OMH3BKO 54 THC.
ra KIiMakCOBUX Pi3HOBIKOBHX mpaiiciB. [list ix imenTudikamii 3ampornoHOBaHO €KOJIOTIYHY MAaTPHIIO 3 MOIUIOM Ha BIKOBI TPymH 3
ypaxyBaHHSIM BIKOBOTO cTaHy equdikaTopa. BumineHo 6 BIKOBUX IpyI: JoreHepaTHBHA — IOBIHUIBHO-IMaTypHa 1 BipriHUIbHA; TeHe-
paTMBHA — MOJIOZIa, CEPEAHBOBIKOBA, CTHUITA 1 cTapa (TepecTiifHa). 3a YUCENBHICTIO B Pi3HOBIKOBUX XBOMHO-OYKOBHX 1 OyKOBHX Jie-
PEBOCTaHIB IOMiHy€ TIOBHOWIECHHA IICHONOMYIIAMiA Oyka. BikoBi crekTpy suiii Ta CMepeKH, KeHa-sBopa, SICeHa, i7bMa, 3a3BUYaii,
HETIOBHOWJICHHI a00 (parMeHTapHi. Y cepeHbOMY Ha OIHOMY I'eKTapi eJIeMEeHTapHOI AeMorpadidaoi KiTiMakcoBOi IEHOMOTYIIAI]
OYyKOBHUX 1 XBOMHO-OYKOBHX JIEPEBOCTAHIB Ha FeHEpaTUBHE MOKOMIHHS npumanae 174-235 ocobun Oyka, 42-52 — sy, 5-16 — sn-
HH, 5-10 — KJIeHa-IBOpa Ta fceHa 3BUYAWHOro, BiqmoBigHO. 3anac nepeBunn Ha 50-60% mpuypodeHuii 1o nepecTifamx i Ha 25% —
JIO CIIJIOTO BIKOBOTO CTaHy. Y KJIIMaKCOBHX IIEHO3aX MOLLIGHO NPOBOIUTH PIBHOMIPHO a00 HEPiBHOMIPHO BHOIPKOBY CHCTEMY Py-
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6anb. BripoBa/keHHS MOy S HHOT TapaqurMu B JIICOBY CHHEKOJIOTIIO BiIKPHBAE HOBY MOKJIMBICTh WICHYBATH JEPEBOCTAHH Ha Bi-
KOBI HOKOJIIHHS Ta TPAKTYBATH iX IS CTAPOBIKOBHX JIICIB 1 MpAJIiCiB K CyKYIHICTh IEHOMOITYIAIi} KIIOYOBUX BHJIiB, BCTAHOBUTH
CTpaTeriyHy MOBEAIHKY.

Kniouosi cnoea: THIONOTIS; OIS, CTPYKTypa; OyKOBHIl 1 XBOWHO-OYKOBUI A€PEBOCTAHH.

T. B. IlapnaH, B. H. IlapnaH

Tpukapnamckuii nayuonanvhelil ynusepcumem um. Bacunua Cmegpanuxa, o. Msano-Ppankosck, Yrpauna

MOMYJIAIIMOHHO-3KOJIOTHYECKASA CTPYKTYPA BYKOBBIX U XBOMHO-BYKOBBIX
K/IMMAKCOBBIX JIPEBOCTOEB YKPAMHCKHX KAPIIAT B JIECHOM IIOKPOBE

ITo xmaccam Bo3pacTa ropHsIx jJecoB Kapmnar mpeoGmamaror cpemHeBo3pacTHble apeBocTou (46,2%), mepecTolHble 3aHUMAIOT
6,9% (62 ThIC. Ta). [l0 COBpeMeHHOI MHBEHTapHU3aIMH BBIIEIEHO OKOJIO 85 THIC. Ta KIMMAaKCOBBIX CTAPOBO3PACTHBIX JIECOB, B T.U.
OKOJIO 54 TBHIC. Ta KIIMMAaKCOBBIX ICBCTBEHHBIX JIECOB Pa3HOBO3PACTHBIX. [T MX MICHTHU(DHUKAINK MIPEATIOKEHA HOMYIISIIIOHHO-3KO0-
JIOTMYECKasi MaTpUIA C pa3JelIeHIEeM Ha BO3PACTHBIC TPYIIIBI C YIETOM BO3PACTHOTO COCTOSHUS 3audukaropa. Beiieneno 6 Bo3pac-
THBIX TPYNIL: JOTCHEPAaTUBHAS — IOBUHIIBHO-UMATYPHASI X BUPTHHIUIbHAS, TEHEPATHBHAS — MOJIOZAsl, CPEIHEBO3PACTHAsL, CIIeTas U
crapas (mepecroifHast). I1o 9iCIeHHOCTH B Pa3HOBO3PACTHBIX XBOMHO-OYKOBBIX M OYKOBBIX APEBOCTOSIX JOMHHHPYET MOJHOWICHHAS
neHonomysys Oyka. Bo3pacTHbIe CEKTPHI IIUXTHI U €11H, KIEHa-IBOpa, SICHs, WIbMa, KaK IPABUJIO, HETIOIHOYICHHBI WK (par-
MeHTaphl. B cpejHeM Ha 0OJHOM rekTape 3J1eMEeHTapHOH AeMorpaduaeckol KIIMMAKCOBOH IEHOOTYIIAINH OyKOBBIX B XBOHHO-OYKO-
BEIX JIPEBOCTOCB HA TeHEPATUBHOE TOKOJIEHNE Tpuxoautes 174-235 ocobeit Oyka, 42-52 — muxTsl, 5-16 — ey, 5-10 — kieHa-1BOpa U
siceHs1 OOBIKHOBEHHOT'0, COOTBETCTBEHHO. 3arac peBecuHbl Ha 50-60% mpuypoucH K nepecToiHoMY 1 Ha 25% — K crieioMy Bo3pac-
THOMY COCTOSIHHIO. B KIIMMakcOBBIX IieHO3ax IIerecoo0pa3HO MPOBOAUTH PAaBHOMEPHO WIIM HEPABHOMEPHO BBIOOPOUHYIO CHCTEMY
pyOok. BHenpenue momyssIuOHHON MapaJurMbl B JICCHYIO CHHEKOJIOTHIO OTKPHIBAET HOBYIO BO3MOXKHOCTH WICHUTH APEBOCTON Ha
BO3pACTHBIC ITOKOJICHUS M TPAKTOBAaTh MX VIS CTAPOBO3PACTHBIX U JIEBCTBEHHBIX JIECOB KAK COBOKYITHOCTH IIEHOMOMYIISIINI KITIOUe-
BEIX BH/IOB, HAMETHTH CTPATETMIECKOE MOBEICHHUE.

Kniouegwie cnosa: TUTIONOTHS; MIOMYJISINS; CTPYKTYpa; OyKOBEIH 1 XBOHHO-OYKOBBII IPEBOCTOMH.
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