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MAIN TYPES OF FOREST STANDS DYNAMICS
IN THE UKRAINIAN CARPATHIANS
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Mmapuxk 0.C., bepkenalO.10., Bitep P.M., Jloctok B.I1. lunamika 0CHOBHUX THUIIIiB 1ePeBOCTAHIB
B Ykpaincbkux Kapnarax. — [Ipupona Kapnat: naykouii mopiunuk Kapnarcekoro 6iocdeproro
3anoBigHuKa Ta [HcTuTyTy exonorii Kapmatr HAH Ykpainu. —2018. — Ne 1 (3). — C. 50-57.
JIOBrocTpOKOBI  JIOCHI/DKCHHST JWMHAMIKKA JiciB B YKpaiHchbkux Kapmarax 3amodaTkoBaHi
Kapnarcekum  ¢dimianom YrkpHIAIJII'A (temep — VYkpaiHChKHII HAyKOBO-IOCHIAHWNA 1HCTHTYT
ripcekoro micaunTea iMeHi I1.C. Ilactepraka) B 1960-x pokax. bimsmt Hixk 10 mocTiHHAX TPOOHUX
IJION] HAa TPhOX BEPTHKAIBHUX Mpodiisax Oyln 3akiajieHi B PEeTioHi CIiBpOOITHUKAMHU 1HCTUTYTY.
BrponoBx 0araTboxX AecATHIIITH BOHM 3a0€3MeUyIOTh (pyHIAaMEHTAIbHI pe3ylbTaTH IOCIiIKECHb
JUIsE OOTPYHTYBaHHS PETIOHATBHUX CHUCTEM BEJCHHS JIICOBOrO rocmopapcTBa. Ha manuii gac 1
JOCIIJDKEHHSI € HAYKOBOIO OCHOBOIO JUISI BIIPOB/DKCHHS "HAOJNMKEHOTO 10 NPUpOan" BEJCHHS
JIICOBOTO TOCITOIapCTBRA.

OCHOBHI THIMHA TPUPOAHHX JICIB MalTh CTa0NBHY JMHAMIKY B perioHi YkpaiHchkux Kaprat 3a
ocranHi 50 pokiB. [IpoTe TeHneHIIIT IX TUHAMIKY Pi3Hi, a 00YMOBIIEHI BOHM OCHOBHUMHU TIOPOJIaMH,
BIiKOM Ta/a0b0 MOPOJHUM CKJIaJIOM LIUX JIepeBOCTaHiB. BykoBi fepeBocTann Ha JaHU Yyac € HaHOUTbII
nomupeHuMu (6inbine 50% mutomi JiciB) B perioHi 1 HalOLIBII arpeCMBHUMHE HIOAO IHIIMX MOPiX
(myGa, AMHM YU SUIHIL) y BCIX THMAX JIICY: YACTUX Oy4MHAX, SITMHOBO-SIIMIIEBO-OyKOBHUX, OYKOBO-
ny6oBux. A OykoBHi mpaiic Ykpaincbkux Kapmar — me mpupoHa imrocTpariiss HalOiIbIT CTIHKOTO
JIEPEeBOCTaHy Y BIANOBIMHUX THUMNAX JICy 3 IUKIIYHUMH 3MiHAMH TaKCalliiHUX TMOKa3HUKIB 3a
CTaJisIMM PO3BUTKY, 3 3allacOM MEpPTBOi JIeXayoi AEpPeBUHH Ha PIiBHI 8§-MH PIYHHX MPHUPOCTIB
(=100 m*/ra), 3 TOCTATHBOK KIJIBKICTIO MPHUPOJHOTO BiIHOBIEHHS (HA PiBHI 25 THC. IIT./ra) Ta 3
HeoOMmexeHuM (=500 pokiB) BikoBUM HUKIOM. CyTTEBHI BIJIMB Ha JTUHAMIKYy OYKOBHMX MpaiciB
MAarOTh TUIBKH MPUPOHI YHUHHUKH, & OCOOJIMBO — CHIIBHUE BiTep (Ha JAEPEBOCTaH) Ta JAMKI TBAPUHU
(Ha mpupoIHE BiTHOBJICHHS).

Haii6inpim criikuMu IepeBocTaHaMu B peTioHi € ucTi summaaukH (10% mmomti miciB) 1 sutur 6ina,
sK 1 OyK, Mae TEHAEHILIIO PO3IMIMPIOBATH CBill apeaj MPaKkTHYHO Ha BCl THIM Jicy YKpaiHCBKUX
Kapnar wepes ii ycmimne npupoane BigHoBieHHs (10 30 Tuc. wT./ra). BigMiTUMO B sITUUHUKAX
MaKCHMallbHi B perioHi 3amacu jaepeBunu (=800 m’/ra) Ta MakcMMallbHy MOTOYHY 3MiHy ii 3amacy
(mo 15 m*/ra/pik). UucTi ssmmaauku (10% o101 JIiciB) MatOTh HE YiTKY TEHICHIIO 10 TOTipIICHHS
CTaHy, siKa sICHO TposaBisieThCs (M0 30% BCHXaHHS 3a 3arMacoM) B 3MIIIaHUX SUTUIEBO-OYKOBO-
SITMHOBHX JepeBocTanHax (20% rturommi JiciB). Lle moripiieHHs cTaHy SUIMHA TIPHB’S3aHE B MEPIILY
Yepry 10 CKJIaJHHUX JiicOpocanHHUX yYMOB. lloripmenns perionansuux aiopos (10% ruromti sticiB) €
YiTKUM Yepe3 IX 3HAYHHUU BiK Ta IHTEHCUBHUH PICT HIXKHBOTO I'PabOBOTO SIPYCY.

BB rmoGansHUX 3MiH KIIIMaTy TaKOX € CyTTEBHM ISl MPUPOJHMX JiciB YKpaincekux Kapmat
— OJTHMM 3 MOT0 HACIIJIKIB € TI0siBa HOBUX BHJIB Y mifpocti. Hanpuknan, ny0 ckenbHUil 1 uepenss
— y OykoBOMY TIpajtici Ta OyK JICOBHH 1 sutHIg OiJ1a — B YUCTOMY SUIMHOBOMY JAepeBocTaHi. [HIIM
HACJIIJIKOM € CyTT€Bi 3MiHH B IMIOPOJHOMY CKJIaJi (3MiHa TOJIOBHOI MTOPOJIN) JTiCIB PETioHy — OYK Ta
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s MacoBo (Ha 20% TuToILi JIiCiB) BUTICHSIOTH SUTHHY.

BcenxanHs MOXigHUX SJMHHUKIB B YKpaiHChbkHX Kaprnarax € BeNMKOIO JTICIBHUYOIO MPOOJIEMOIO
B 3B’S3Ky 3 MAcCOBHMM IMOIIMUPEHHSIM IIHOTO SBHUINA B PEriOHATbHOMY MacmTabdi i TOMy, IO HOBI
3MimaHi JicH (1o 3'SBUIINCS Ha MICIIl SUIMHHUKIB, K1 BCOXJIM) HE al0Th TaKy I[iHHY JepeBUHY TaK
IIBUJIKO — BTPATH 3a THITAMH JIicy KoJuBaroThes Bix 20 10 40 pokis.

Kurouosi cioBa: nicu Ykpaincekux Kapmar, noBroctpokoBa auHamika, OyK JIiCOBHH, siMHA
€BpOIEiCchKa, Ty0 yepenryatui, suuis Oija, MoXiaHI JepeBOCTaHU

Shparyk Y.S., Berkela Y.Y., Viter R.M., Losiuk V.P. Main types of forest stands dynamics in the
Ukrainian Carpathians

Long-term investigations of the forest dynamics in the Ukrainian Carpathians was started by
Ukrainian Research Institute for Mountain Forestry back in 1960-s. More than 10 permanent plots
within three vertical profiles were laid in the region by its collaborators. During many decades, they
provide some basic research results for the regional sylvicultural systems, and now — for the close-
to-nature forestry implementation.

Main types of natural forest stands have stable dynamics in the Ukrainian Carpathians during this
time. However, the trends of their dynamics are different and are driven by these stands’ main
species and/or species composition. Common beech stands are most aggressive in their development
practically in all types of regional forests: pure beech, spruce-fir-beech, beech-oak. Dynamics of
the regional beech virgin forests are cyclic and its trend driven by a development stage of the virgin
forest massive. Pure Silver fir stands are most stable for the regional forests and this species has a
trend to expand its presence too. Pure Norway spruce stands have a not clear trend to deterioration,
which is clear in the mixed fir-beech-spruce forests. Deterioration of the regional Pedunculate oak
forests is clear in consequence of their old age and a lower hornbeam layer growth-up.

Effects of the global climate change are also substantive for natural forests — appearance of new
species in their undergrowth is one of them. For example, Sessile oak and Wild cherry — in the beech
virgin forest; Common beech and Silver fir — in the pure spruce forest.

Decline of the secondary spruce forests in the Ukrainian Carpathians is a big forestry problem
due to its regional scale and because new mixed forests (that appeared in their area) have not so
valuable timber.

Key words: Ukrainian Carpathian forests, long-term dynamics, Common beech, Norway spruce,
Pedunculate oak, Silver fir, secondary stands

Long-term investigations of the forest dy-
namics provide results of basic forestry research
for understanding of forest stand changes and
for optimal forestry actions planning (Pohreb-
nyak, 1968; Korpel, 1995; Oliver, Larson,
1996; Schiitz, 2001; Waring, Running, 2007;
Myagchenko, 2010; Shparyk, 2016). There is
a special chapter in the Ukrainian forestry sci-
ence — Changes of Species in the Forest. And
these results are especially crucial in the con-
text of "close-to-nature forestry" — very pop-
ular modern sylvicultural system, as imple-
mentation of sustainable forest management
(O'Hara, 2014; Kirby, Watkins, 2015; Kry-
nytskyi et al, 2017).

Ukrainian Carpathians’ forests have main-
ly good natural regenerations what is first step
to close-to-nature forestry (Gerushynskyj, 1996;

Gensiruk, 2002; Shparyk, 2016; Krynytskyi
et al, 2017). According to the forest inventory
data the largest forest areas in the region have
Norway spruce (Picea abies (L.) H. Karst) and
Common beech (Fagus sylvatica L.) forests.
There are two main parts of the regional for-
ests: north-eastern macro slope (Prycarpattya),
where dark coniferous species dominate — Nor-
way spruce and Silver fir (Abies alba Mill.);
south-western macro slope (Zacarpattya), where
hardwoods species dominate — Pedunculate oak
(Quercus robur L.) and Common beech. The
actual upper timberline is mainly formed by
two forest stands: pure Norway spruce and pure
Common beech. Sometimes it is formed by
mixed fir-beech-spruce, Sycamore (Acer pseu-
doplatanus L.) — beech and Cedar pine (Pinus
cembra L.) — spruce forest stands.
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Forest type is very important for the re-
gional forestry because there are many domi-
nant species here. The forest types of the
Ukrainian Carpathians vary highly, due to the
diversity of landscape conditions. There sites
with the following basic forest formations
(groups of forest types) in the region: Pedun-
culate oak forest types — on the Precarpathian
lowland; Sessile oak (Quercus petraea (Matt.)
Liebl.) forest types — on the Transcarpathian
lowland; Fir-beech-spruce forest types — on
the Precarpathian lower mountain land; Ses-
sile oak-beech forest types — on the Transcar-
pathian lower mountain land; pure Norway
spruce forest types — on the Precarpathian high-
er mountain land; pure Common beech forest
types — on the Transcarpathian higher mountain
land. Pure Mountain pine (Pinus mugo Turra)
forest types are usually located in subalpine
zone. There are Green alder (Alnus viridis L.)
and Carpathian rhododendron (Rhododendron
myrtifolium Schott & Kotschy) forest types on
the rocky steep slopes in alpine zone (Gerushy-
nskyj, 1996; Gensiruk, 2002; Shparyk, 2016).

The area of the Ukrainian Carpathians’
forests has been increasing during last 60 years
and it has a trend to stabilization for last 20
years. Norway spruce forests were dominat-
ing in the region for many years, but their area
became less than area of the regional beech
forests in 1996 due to forestry activities and
climate conditions changing. The area of non-
managed forests in the region has most clear
trend to increase during last 60 years, and the
intensity of its increasing is very high — from
400 to 1100 thousand ha. Wood volume is
highly increasing too (from 310 to 640 mil-
lion m?) but mainly after 1978. Area of mature
stands in the region had maximum values in the
middle 1950s, and then it began to decline, and
since 1978 has again tended to increase. The
dynamics of the young stands’ area is opposite.
This is evidence that the Carpathian forests are
aging, as well as that there is a trend of timber
volume increment per hectare — it has increased
from 2.1 to 5.4 m’/ha/year for the last 65 years
(Shparyk, 2016). There are some types (beech,
spruce, mixed) of a virgin forest in the Ukrai-

nian Carpathians and different scientists give a
lot of attention to them in last decades (Shparyk
et al., 2017).

The main forestry problems in the region
are as follows: progressive aging of not man-
aged forests and their health condition dete-
rioration; intensive reduce of managed forests’
area; progressive increasing of wood volume;
much more (twice) area of Silver fir forest types
than area of its forest stands; intensive reducing
of Norway spruce forest stands areas; only one
Common beech and many Norway spruce for-
estry management sections; large areas of for-
ests with too small basal area (Shparyk, 2016).

Objects and methods

Forest stands dynamics has been inves-
tigated from 1965 on the permanent plots of
the Ukrainian Research Institute for Moun-
tain Forestry in the main types of regional for-
est stands. For example, 10-ha permanent plot
in the beech virgin forest was set up in 2000
(compartment 2 of the Uholka division in the
Carpathian Biosphere Reserve). 1-ha perma-
nent plot in the natural spruce forest was set up
in 1965 close to the highest peak of the Ukrain-
ian Carpathians (m. Hoverla). 1-ha permanent
plot in the natural oak forest was set up in 1967
close to a border of the Ukrainian Carpathians
(t. Kolomyia). 1-ha permanent plot in the natu-
ral fir forest was set up in 1966 in the forest re-
serve Klyva close to Deliatyn. 1-ha permanent
plot in the secondary spruce forest was set up
in 1998 in the National natural park Hutsulsh-
chyna close to Kosiv in the wet mesotrophic
spruce-fir-beech forest type.

All trees > 6 cm DBH mapped and meas-
ured (state, DBH, height of control trees, crown
height of control trees, [UFRO classes, re-
marks) on these plots within species. The lying
deadwood assessed within 4 degrees of decay
by measuring the length and mean diameter
of all parts with a minimum length of 2 m and
a minimum diameter of 8§ cm. The natural re-
generation was counted within height groups
(10-30, 30-50, 50-70, 70-90, 90-130, >130 cm)
on 20 m? circular plots and more than 10% of
plot area. The inventories completed according
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to the methodological recommendations of the
International Union of Forest Research Organi-
zations (IUFRO) and in line with Ukrainian
methodologies.

Results

Uholka primeval beech stand is uneven-
aged and multi (3-5) layered and its taxation
parameters are strong varied. It is almost pure
(95% of trees’ volume) beech forest with large
mean dimensions (diameter — 43.8 cm, height
— 36.3 m), high number of trees as for so big
trees (300-500 per ha) and a rather low stand-
ing volume (630 m?/ha). Nevertheless, a mean
deadwood volume is high — over 70 m?/ha,
as well as a tree crown surface — almost 50 m?
and natural regeneration density — over 20 000
per ha. Dynamics of the virgin forest param-
eters within 2000-2015 are different and for
their variability decreasing are as follows: per-
cent of beech in the species composition was
most stable — 95.6+0.10%; stand basal area (G)
was stable too — 38.6+0.41 m?*/ha; DBH was
decreasing — 39.5+2.17 cm; number of natu-
ral regeneration (NR) had a small variability
with a trend to decreasing — 26.0+1.99 ths./ha;
stand volume (V) had a small variability
with not clear trend — 598.2+11.29 m’/ha;
dead wood volume (DW_V) had a mid-
dle variability with clear trend to increasing
— 113.6+17.40 m’/ha; number of trees (N)
had big variability with trend to increasing —
325.0+40.35 ha'' (fig. 1, 2).

Natural Norway spruce forests are almost
uneven-aged and mainly two layered. Their

taxation parameters had no big variation —
maximum for the tree number was 15%. Their
stand was pure (99% of trees’ volume) spruce
forest with large mean dimensions (diameter —
42.3 cm, height — 28.8 m), not high number of
trees (300-400 per ha), a rather high standing
volume (665 m’/ha), low deadwood volume
(10 m’/ha), and low natural regeneration density
— close to 2 000 per ha. Dynamics of the spruce
forest parameters are different too and for their
variability decreasing are as follows: stand
basal area was most stable — 46.8+0.93 m?/ha;
DBH had a small variability with a trend to
decreasing — 42.342.05 cm; increment was stable
with a small variability — 9.5+1.07 m*/ha/year;
number of natural regeneration had not clear trend
to increasing —2.0+0.89 ths./ha; stand volume had
not clear trend to increasing — 665.2+25.45 m’/ha;
dead wood volume had a middle variability
without clear trend— 9.5+4.34 m’/ha; number
of trees had a middle variability and decreasing
trend — 366.3+36.89 ha' (fig. 3).

Natural Pedunculate oak forests are almost
even-aged and mainly two layered. Their
taxation parameters had no big variation. Their
stand was complete by two different layers:
first (upper) layer was pure (100% of trees’
volume) oak stand with large diameter (70 cm),
and low number of trees (40-100 per ha, basal
area (25 m*ha), standing volume (350 m’/ha);
second — almost pure (96%) hornbeam stand
with low, but — increasing, all parameters. Dead
wood and natural regeneration were practically
absent on the plot during this time. Dynamics
of the oak stand parameters were in general
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Fig. 1. Number of trees and wood volume
of the beech virgin forest

45

40

35

30

25

20

15
2000

——DBH, cm

2005

2010
----G, m2/ha

2015
— — NR, ths/ha

—--Hm

Fig. 2. Other parameters
of the beech virgin forest within 2000-2015
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Natural regeneration
had big density all time
— close to 15 ths. per
ha. Dynamics of the fir
forest parameters were
different too and for their
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Fig. 3. Dynamics of the natural Norway spruce forest parameters

similar — decreasing all time (fig. 4) and for
their variability decreasing were as follows:
stand basal area was decreasing from 29.6 to
19.6 m*ha (v=1%); number of trees — from 100
to 36 ha'! (v=11%); stand volume — from 400
to 270 m’/ha (v=12%); only tree height was
stable — 30.3+0.19 m; and DBH was increasing
— from 60.8 to 79.5 cm (v=1%). Dynamics of
the linden-hornbeam stand parameters were
opposite: stand volume was increasing from 47
to 220 m*/ha (v=31%); tree height — from 10 to
22 m (v=2%).

Natural Silver fir forests are uneven-aged
and multi (4) layered. Taxation parameters of
the plot stand had no big variation — less than
5%, and only for the

38.3£1.83 cm
(v<0.4 %); stand volume
had small cyclic changes — 754.7+18.21 m*/ha
(v=2%); dead wood volume was low without
clear trend — 7.8+2.12 m*/ha (v=2%); number
of natural regeneration had not clear trend to
increasing — 2.0+0.89 ths./ha (v=5%); number
of trees had a high variability (v=31%) with
cyclic changes — 475.3+£60.26 ha! (fig. 5).
Secondary spruce stands usually were
even-aged and had a one tree layer only. Taxa-
tion parameters of these stands had a big varia-
tion depending on the forest type. For example
in the wet mesotrophic spruce-fir-beech forest
type (our plot), secondary spruce forest was
destroyed during last 12 years. It was thanks
global climate changes — there are 2 or 3 weeks

tree number, it was big | 4o

(31%). This stand was | ,, s o
mix spruce-fir but a
fir part in the species
composition had a clear
trend to increasing from
87 to 99%. Natural
fir forest usually had
no big dimensions
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Fig. 4. Dynamics of the natural Pedunculate oak forest parameters
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without rain here every [ 4,
season last 15 years.
Dynamics of our plot
parameters were in gen-
eral decreasing last 12 | ew
years: DBH had a small |
variability without clear
trend — 22.442.69 cm
(v=1.3%); stand basal
area had a clear trend to | 20
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96 to 45% (v=7%); stand
volume — from 290 to
70 m*/ha (v=78%); num-
ber of trees — from 520 to 160 ha' (v=82%).
Dynamics of dead wood volume (from 5 to
160 m*/ha) and natural regeneration (from 0 to
9 ths./ha) were opposite in this time (fig. 6).

Discussion

Research results from the permanent
plots gave a reason to affirm an essential
difference in development stages (successions)
of main regional forest stands and gave their
quantitative indicators. Differences are in their
species compositions, lifetime, sizes, vertical
and horizontal structures, and in their dynamics
directions. This situation is to complicate for

Fig. 5. Dynamics of the natural Silver fir forest parameters

their comparison and analyse but a knowledge
and understanding of the dynamics trend for
each forest compartment (main species) are
bases for good forestry results right here.
Therefore, long-term investigations of the
Ukrainian Carpathians’ forests dynamics
confirmed classical principles of Forestry
(Pogrebnyak, 1968; Gensiruk, 2002):

Natural forest stands are stable for a very
long time (more than life of one tree) and their
dynamics depends (is determined by) on main
species, site and climate conditions;

Secondary forest stands are stable during
small period (less than a life of one tree) and

their dynamics has two
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5 | main stages: first — quick
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2 | Ukrainian Carpathians is
a natural illustration of
most stable forest stand
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Fig. 6. Dynamics of the secondary Norway spruce forest parameters
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all — thin trees) is a guarantee of their stabil-
ity (Korpel, 1995; Schiitz, 2001). Strongest ef-
fects on beech virgin forests’ dynamics have
factors of a nature, especially strong wind (on
their stand) and wild animals (on their natu-
ral regeneration). New species appeared in the
beech virgin forest during last 5 (3 species —
Sessile oak, Mountain ash, and Willow) and 10
(4 species — previous + Wild cherry) years. In
our opinion, natural regeneration of these new
species became possible thanks global changes
of climate.

Spruce forests of the Ukrainian Carpathi-
ans are more transformed than regional beech
forests and because their structure is not so
complicate especially for secondary stands.
Dynamics of the natural spruce forest is sta-
ble with some not clear cyclic changes (in
DBH and tree number). New species also ap-
peared in the natural spruce forest during last
5 (Common beech) and 10 (Common beech
+ Silver fir) years. Dynamics of the second-
ary spruce forests had a clear trend to decline
(change on the beech). Rate of their declin-
ing depending on the forest type (site and
climate conditions). Three stages of these
stands decline were identify according to
dendrochronological data: initial (from 5 to
10 years in different forest types), intensive
declining (10-20 years), and species chang-
ing (10-20 years). This secondary spruce for-
ests’ decline predetermines a loss more than
half of the regional spruce forests in the next
20-30 years. We will have mixed spruce-fir-
beech forests on these areas.

Pedunculate oak forests of the Ukrain-
ian Carpathians’ region are mainly artificial
(planted) with one-layer structure. Some areas
of natural (hornbeam-) oak forests have two-
layer structure with very different parameters.
Dynamics of the natural hornbeam-oak forests
point to species composition change from oak
to hornbeam due to bad health conditions of
oak and due to absence of the oak natural re-
generation. Therefore, a natural regeneration of
oak forests in the region is possible only theo-
retically if a management forestry system for
these forests has been change.

Silver fir forests of the Ukrainian Car-
pathians are very rare unlike mixed spruce-
fir-beech forests. Pure fir forests have a high
stability only in some site conditions (gley
soil) like within our permanent plot. Dynam-
ics of the natural fir forest is stable with cyclic
changes in DBH, tree number and natural re-
generation number. Main change was a loss of
spruce in the stand species composition during
last 14 years. Nevertheless, spruce part in the
natural regeneration is close to 10%. Mark the
maximum wood volume and wood volume in-
crement in such forests between main regional
forest stands.

Conclusions

Main types of natural forest stands have a
stable dynamics in the Ukrainian Carpathians
during last 50 years. However, trends of
their dynamics driven by these stands’ main
species and/or species composition. Common
beech stands are most aggressive in their
development practically in all types of regional
forests: pure beech, spruce-fir-beech, beech-
oak. Part of beech is increasing in their species
compositions and a presence of beech has
broaden on the new forest areas. Dynamics
of the regional beech virgin forests are cyclic
and its trend driven by a development stage
of the virgin forest massive. Pure Silver fir
stands are most stable regional forests and this
species has a trend to expand its presence too.
Pure Norway spruce stands have a not clear
trend to deterioration, which is clear in the
mixed fir-beech-spruce forests. Deterioration
of the regional Pedunculate oak forests is clear
in consequence of their big age and a lower
hornbeam layer growth-up.

Appearance of new species in the under-
growth of natural regional forests is a result of
global climate changes. For example, Sessile
oak and Wild cherry — in the beech virgin for-
est; Common beech and Silver fir — in the pure
spruce forest.

Decline of the secondary spruce forests
in the Ukrainian Carpathians is a big forestry
problem because new mixed forests (what ap-
peared in their area) have no so valuable wood.

IIpupooa Kapnam: naykosuti wopiunux Kapnamcokozo 6iocgheprozo 3ano8ionuxa
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