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The article examines the volume of coarse woody detritus in fresh maple-linden-dibrova in Slo-
bozhanskyi National Nature Park. The study was carried out in 115-year-old forest with a predominance
of common oak (Quercus robur L.) of natural origin on a sample plot (0.24 ha) by identifying and meas-
uring of standing and lying dead wood components. The volume of dead wood in the forest ecosystem is
32.4 m3-ha~1 and consists of fallen (84.3%) and standing (15.7%). The main part of the dead wood volume
is formed by one tree species — common oak (91.3%). In general, woody detritus is characterized by I-IV
stages of decomposition, at the same time detritus of III (52.5%) and II (41.7%) stages prevails, detritus
of other decomposition stages has insignificant shares (not exceeding 5.0%). No detritus of the last (V)
stage of decomposition was detected. The volume of standing dead wood was 5.1 m3-ha™! and is formed by
whole and broken dead trees. In terms of species composition, common oak predominates (80.4%), other
species have much smaller shares: small-leaved linden (Tilia cordata Mill.) (13.7%) and Norway maple
(Acer platanoides L.) (5.9%). The volume of standing dead wood is dominated by detritus of decomposition
stage II (4.8 m3-ha™1, 94.1%), compared with stage I (0.3 m3-ha™1, 5.9%). The volume of lying dead wood is
27.3 m3-ha™! and is formed by whole fallen trees, fragments of fallen trees (trunks) and thick branches.
In terms of species composition dead wood volume is dominated by common oak detritus (25.6 m3-ha™1,
93.7%), and the shares of other species are insignificant. Fallen dead wood is represented by four stages of
decomposition (I-1V). In terms of volume, decomposition stage III has an absolute advantage (16.9 m3-ha™1,
61.9%), much less detritus of stage II (8.7 m3-ha™1, 31.9%). Relatively low volume of woody detritus and
the absence of dead wood of decomposition stage V may be associated with forestry activities, including
selective sanitary cutting and fallen woody debris removal, in the past in modern NNP areas.

Keywords: dead wood, standing dead wood, fallen dead wood, forest ecosystem, volume, decomposition
stage, biodiversity conservation.

INTRODUCTION organisms, including mosses, lichens, fungi, in-
vertebrates, as well as small birds and mammals
[1—6]. According to scientists, approximately 25%
of forest biodiversity species are dependent on
decomposing dead wood [7; 8]. Therefore, dead

Dead wood, or woody detritus, is an impor-
tant component of forest ecosystems and per-
forms a number of environmental and ecological

functions [1; 2]. Coarse woody detritus includes ] . 0oa -Lel )
standing dead and fallen trees, fragments of ~ Wood isanimportant indicator of biodiversity of

fallen trees (trunks), branches (fragments of ~ forestecosystems|[4; 8]. Dead wood plays an im-
branches), and thick tree roots [1]. Dead wood  Portantrolein the biological cycle of substances
is a substrate and habitat for a number of living ~ and energy, carbon deposition, is a source of
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nutrients [1; 9; 10]. Assessment of dead wood as
a component of forest mortmass is an unsolved
problem in the context of the study of biological
productivity of forests [11; 12]. Thus, the study
of dead wood is an urgent problem today.

Of particular importance is the study of
dead wood in natural ecosystems on protected
areas, which were created for the protection,
conservation and restoration of natural comp-
lexes. Slobozhanskyi National Nature Park be-
longs to the important protected areas of the
Left-Bank Forest-Steppe of Ukraine. Its total
area is 5,244 hectares [13]. Slobozhanskyi NNP
is one of the important natural nuclei of the
Slobozhansky-Galician ecological corridor in
accordance with the program of the ecological
network of Ukraine [13]. Slobozhanskyi NNP is
included in the list of territories that are centers
for the conservation of phytodiversity not only
in Ukraine but also in Europe (Important Plant
Areas of Ukraine — Bir na Merli) [14].

ANALYSIS OF RECENT RESEARCH
AND PUBLICATIONS

In Ukraine in scientific publications woody
detritusis considered primarily as an important
component in the overall biomass of forest stands
in the context of carbon deposition and the study
of forest productivity [15; 16]. In the modern
domestic scientific literature, some authors, in
particular A. Bilous [15], consider dead wood
as a component of forest mortmass — organic
matter of dead woody plants, their fragments
and individual dead components of living plants.
Researchers A. Shvydenko and others consider
that the concept of «<mortass» integrally repre-
sents all components of the organic matter of
dead forest plants [9].

A number of scientific papers are devoted
to the study of forests mortmass in Ukraine’s
Polissya in the context of bioproductivity and
carbon deposition. Thus, in particular, A. Bilous
studied the stock of standing and fallen dead
wood of softwood forests and mortmass of fallen
dead wood of birch forests, U. Kotlyarevska and
others — deposited carbon and energy in woody
detritus of alder forests. M. Matsala and others.
studied the deposited carbon in the coarse woody
detritus of oak forests of Ukraine.

V. Pasternak, V. Yarotsky, V. Nazarenko,
A. Garmash, M. Buksha, T. Pivovar, and others
studied woody detritusin the forests of the Left-
Bank Forest-Steppe of Ukraine. In paper devoted
to the assessment of carbon stocks and dynamics
in the forests of the North-East of Ukraine [10]
the authors analyzed in particular data on dead
wood in the forests of Kharkiv and Sumy regions.
It was found that the structure of mortmass of
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forest ecosystems of this region is dominated
by oak, represented mainly by II-III stages of
decomposition, while dead wood of other forest
species has a much smaller share [10].

According to the authors [17], in the oak
stands of the Left-Bank Forest-Steppe of
Ukraine, the average volume of dead wood is
36.0 m3-ha~! (1.5-105.3 m®ha~11), the average
volume of standing is 15.2 m®ha™!, and fallen
dead wood is 21.5 m3*ha~1. On average the share
of coarse woody detritus from the growing stands
volume was 11.7% [17]. Scientists studied the
typological structure of forests of the Volody-
myrivsky nature protection research department
of Slobozhanskyi National Nature Park and found
that in most of the forest areas they studied, the
volume of dead wood did not exceed 30 m3ha™1,
or 8% of the growing stand volume [18].

Much less scientific papers in Ukraine is
devoted to the study of dead wood as a habi-
tat and substrate for living organisms in forest
ecosystems. Abroad, numerous scientific studies
have shown that the volume of woody detritus
in forest ecosystems is an important indicator of
biodiversity [7; 8]. The accumulation of signifi-
cant volumes of dead trees increases the total
surface area of dead wood in forest ecosystem,
which in turn contributes to the formation of
greater diversity of habitats for species of living
organisms that directly or indirectly use it in
their lives [5]. Therefore, a larger volume of dead
wood leads to an increase in species diversity in
forest ecosystems [5].

Scientists have also proven the importance
of the species composition of woody detritus in
the formation of habitats and substrates for a
number of species dependent on it [8]. According
to the authors [3], in Scandinavia, the largest
number of threatened species of invertebrates,
dependent on dead wood, used in their lives ex-
clusively woody detritus of the genus oak (Quer-
cus L.) species. It has also been found that dif-
ferent species of living organisms are dependent
on dead wood of different tree species [3]. Only
10% of species in their lives use woody detritus
of both coniferous and deciduous species [7].

An analysis of recent publications and re-
searches has shown that dead wood stocks in the
forest ecosystems of Slobozhanskyi National Park
are insufficiently studied, and the scientific prob-
lem of studying the relationship between coarse
woody detritus and biodiversity is unresolved.

MATERIALS AND RESEARCH METHODS

According to the physical and geographi-
cal zoning, the territory of Slobozhanskyi NNP
belongs to the East Poltava Upland region of the
Left Bank-Dnieper forest-steppe region of the
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Forest-steppe insufficiently moist warm zone.
According to geobotanical zoning, the park is
located on the extreme eastern border of Poltava
district of linden-oak, pine, oak-pine forests,
steppe meadows, meadow steppes and eutrophic
swamps, on the extreme eastern border of the
Ukrainian steppe subprovince belonging to the
Eastern Europe Steppe province of oak forests,
steppe meadows and meadow steppe, within the
Forest-steppe subregion (zone) and the Eurasian
steppe region [19; 13].

The climate of the NNP territory belongs to
the temperate-continental type. The average an-
nual precipitation is 498—568 mm. Approximately
65% (341 mm) of total precipitation is observed in
the warm period of the year (April-October). In
the cold period of the year, an average of 184 mm
of precipitation falls (35%). Snow cover on the
territory of the NNP takes place in late Novem-
ber — early December. The maximum snow ac-
cumulation occurs at the end of February and
the depth of the snow cover reaches 14—18 cm.
The stable snow cover lasts for about 65—80 days.
The territory of Slobozhanskyi NNP is characte-
rized by unstable winds in direction and speed,
but still dominated by winds of southeastern,
southwestern and northwestern directions [13].

According to forest typological zoning, the
territory of Slobozhanskyi NNP belongs to the
Slobozhanskyi district of the fresh grud region
[20]. The predominant forest types are fresh oak-
pine subir (38%), fresh maple-linden dibrova
(31%) and fresh linden-oak sugrud (16%) [13].

The study of coarse woody detritus volume
was conducted in forests of natural origin, gro-
wing in fresh dibrova conditions, in the research
area in the central part of the Parkhomovsky
Protection Research Department (quarter 67
according to forest inventory carried out in 2010)
within the regulated recreation zone [13]. In the
study area, the stand is formed by common oak
(Quercus robur L.), it also includes common ash
(Fraxinus excelsior L.), Norway maple (Acer pla-
tanoides L.), small-leaved linden (Tilia cordata
Mill.), and field maple (Acer campestre L.). Oc-
casionally there is European white elm (Ulmus
laevis Pall.).

The age of the predominant tree species —
common oak — is 115 years. The studied forest
stand has a natural origin and has developed
without significant human intervention only in
thelast 10 years. At the same time, before estab-
lishing this territory as Slobozhanskyi National
Nature Park, forestry measures were carried out
in this area, including selective sanitary cuttings
and fallen dead wood removal.

The study of dead wood volume was carried
out by identifying and measuring of standing and
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fallen deadwood components on a sample plot of
0.24 ha (60 mXx40 m), established on the study
site in 2020 in accordance with standardized
requirements [21]. To classify the fractions and
components of dead wood in general, the method
developed by A. Bilous was used [15]. All dead
or broken dead trees with a diameter at breast
height (1.3 m) of 6.0 cm or more were included in
the fraction of dead standing wood. For all com-
ponents of standing dead wood the diameter and
height were measured according to the methods
generally accepted in forest mensuration. For
standing broken dead trees up to 5 m in height,
the trunk diameter in the middle of the height
was also measured. The following components
were included and accounted for in the fraction
of fallen dead wood: fallen trees (trunks), frag-
ments of fallen trees (trunks), branches (frag-
ments of branches) with diameter in the middle
of 6 cm and more, which were within the sample
plot. For all these components of dead wood, the
measurement of middle diameter and length was
performed. For all components of dead wood, the
species was identified by morphological charac-
teristics. Standing and fallen dead wood was
distributed according to the I-V decomposition
stages according to the method [15]. The volume
of whole standing dead trees (trunks) was cal-
culated by volume tables [22]. The volume of all
components of lying dead wood was calculated
by Huber’s formula:

T
V= disil, (1)

where V — the volume of the trunk (fragment
of the trunk) or a thick branch; dj5; — diameter
on the trunk (fragment of the trunk) or a thick
branch in the middle of the length;l — the length
of the trunk (fragment of the trunk) or a thick
branch; m — a constant (3.1415926...).

The volume of standing broken trees
(trunks) was calculated by Huber’s formula (1).
Field data processing and analysis was performed
using MS Excel 2016 software.

RESULTS AND DISCUSSION

The results of the study of dead wood volu-
me by fractions and tree species are shown in
table 1.

Dead wood in the studied forest stand was
formed due to the tree death of five species and
consist of two fractions: standing and fallen
(fig. 1).

The volume of standing dead wood in stand
is 5.1 m3ha~! and formed by whole and broken
dead trees. In terms of species composition, com-
mon oak has a significant advantage (80.4%),
small-leaved linden (13.7%) and Norway maple
(5.9%) have much smaller shares. The total
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Table 1
Volume of coarse woody detritus in fresh maple-linden dibrova in Slobozhanskyi NNP
Volume of dead wood, m3-ha™!
Ne Tree species

standing fallen total

1 Quercus robur L. 4.1 25.6 29.7
2 Tilia cordata Mill. 0.7 0.6 1.3
3 Acer platanoides L. 0.3 0.0 0.3
4 Acer campestre L. 0.0 1.0 1.0
b) Ulmus laevis Pall. 0.0 0.1 0.1
Total 5.1 27.3 32.4

Source: performed by the authors on the basis of their own research.
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Fig. 1. Dead wood in fresh maple-linden dibrova in Slobozhanskyi NNP
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Source: performed by the authors on the basis of their own research.

volume of standing dead wood is significantly
dominated by detritus of decomposition stage
IT (4.8 m®ha™1, 94.1%), compared with stage I
(0.3 m3ha™1, 5.9%). All standing dead wood of
common oak and Norway maple is represented
only by decomposition stage II, and small-leaved
linden — only by decomposition stage L.

The volume of fallendead wood is 27.3m3-ha™!,
and formed due to the tree death of four species.
Woody detritus of common oak (25.6 m3-ha™1,
93.7%) prevails, and shares of other species — a
field maple (1.0 m3-ha™!, 3.7%), small-leaved
linden (0.6 m3ha™1, 2.2%) and European white elm
(0.1 m3ha™1, 0.4%) are insignificant. Fallen dead
wood is formed by whole fallen trees, fragments
of fallen trees (trunks) and thick branches. The

36aaHCOBaHe IPUPOOOKOPUCTYBAHHS

average diameter of the components of woody
detritus is: common oak — 6.0—30.0 cm, field
maple — 6.0—13.0 cm, small-leaved linden —
8.5—12.5 cm, European white elm — within 6.0—
9.0 cm. There was a significant moss cover on
fallen oak trunks of the decomposition stages
ITII-IV.Fragmentary moss cover also was present
on the dead wood of small-leaved linden, field
maple and European white elm.

In the studied forest ecosystem, fallen dead
wood is represented by four stages of decompo-
sition (I-IV), but no wood was found at the late
(last) stage of decomposition (V) (Fig. 2).

In terms of volume, decomposition stage
III has an absolute advantage (16.9 m3-ha™1,
61.9%), much less stage II detritus (8.7 m®ha™1,
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Volume, cub.m/ha

Decomposition stage

Fig. 2. Distribution of fallen dead wood volume
by decomposition stages

Source: performed by the authors on the basis of their own
research.

31.9%). Volumes and, accordingly, the share of
fallen dead wood of other decomposition stages
are insignificant (I — 1.4 m®ha™!, 5.1%; IV —
0.3 m3ha™!, 1.1%).

Fallen oak dead wood is represented by four
stages of decomposition, among which III (61.9%)
and II (32.0%) stages prevail. A much smaller
share is stage I detritus (5.3%), and the share of
stage IV is insignificant (0.8%) (Fig. 3).

Fallen dead wood of field maple and small-
leaved linden is characterized by the predomi-
nance of decomposition stage III. For example,
field maple dead wood is formed by II-IV de-
composition stages, but stage IIT has an absolute
advantage (66.2%). For small-leaved linden, the
share of wood in this stage of decomposition is
85.1%. At the same time, elm detritus is charac-
terized by only one decomposition stage II.

The total dead wood volume in the stu-
died maple-linden dibrova is 32.4 m3-ha~!. It was
formed as a result of trees death of five tree
species: common oak, small-leaved linden, field
maple, Norway maple and European white elm.
Dead wood volume is dominated by fallen dead

100% A
80%
60% -
40% A

20% -

Proportion of dead wood volume

wood — 84.3%, and the share of standing, re-
spectively, is 15.7%. The main part of the dead
wood volume is formed by only one tree spe-
cies — common oak, the share of its detritus
is 91.7%. The other four tree species formed
only 8.3% of the detritus volume, respectively
(Fig. 4).

Common oak, field maple and elm are
characterized by the predominance of fallen
dead wood, while other tree species are charac-
terized by standing. Only for two tree species —
common oak and small-leaved linden there is
woody detritus of both fractions (Fig. 5).

For common oak, the structure of woody
detritus volume by fractions is as follows:
standing — 13.9%, fallen dead wood — 86.1%. In

general, in the studied forest ecosystem, woody
detritus is characterized by I-IV decomposition
stages, at the same time detritus of stages III
(52.5%) and II (41.7%) has a significant advan-
tage, detritus of other decomposition stages has
insignificant shares (I — 5,0%; IV — 0.8%).

Our results were compared with the data
of studies of coarse woody detritus in forest eco-
systems of Ukraine. According to the report «The
state of Europe’s forests» (2015) [23], the average
volume of dead wood in the forests of Ukraine is
estimated at 6.0 m3ha~! (standing — 3.7 m3ha™1,
fallen — 2.3 m3-ha™1).

V. Pasternak and others found that the
average dead wood volume in the forests of
the North-East of Ukraine is 10.4 m3-ha™! (0—
84.9 m3ha™!), and the highest values were ob-
served in areas with protected status [10]. Ac-
cording to the authors [17], in the oak stands of
the Left-Bank Forest-Steppe of Ukraine, the
average volume of dead wood is 36.0 m3-ha™!
(1.5—105.3 m3-ha~!). The share of coarse woody
detritus from growing stock volume on average
was 11.7% [17].

B Decomposition stage IV
@ Decomposition stage Il
O Decomposition stage Il
O Decomposition stage |

0%
Quercus robur
L. Mill.

Tree species

Tilia cordata Acer campestre Ulmus laevis

Pall.

Fig. 3. Distribution of fallen dead wood volume by tree species and decomposition stages
Source: performed by the authors on the basis of their own research.
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Quercus robur Tilia cordata
L. Mill.

Acer Acer campestre Ulmus laevis

platanoides L. L. Pall.

Tree species

Fig. 4. Distribution of the total dead wood volume by tree species.
Source: performed by the authors on the basis of their own research.

OStanding dead wood M@ Fallen dead wood

Volume share %

Quercus robur Tilia cordata
L. Mill.

Acer Acer Ulmus laevis

platanoides L. campestre L. Pall.

Tree species

Fig. 5. Distribution of the total dead wood volume (%) by fractions and tree species.
Source: performed by the authors on the basis of their own research.

According to the authors, who estimated
the stocks of woody detritus in the forests of
Slobozhanskyi NNP according to state forest
inventory data [24], the average volume of coarse
woody detritus was generally equal to 9.1 m3ha™!,
for maple-linden dibrova — 8.8 m3ha1.

Our data on dead wood volume in the forests
of Slobozhanskyi NNP are generally consistent
with the results of similar studies. The conside-
rable exceeding of our results compared with the
data of scientific paper [24], can be explained by
the fact that the authors in this paper used data
of forest inventory conducted in 2010, and we
studied woody detritus on a sample plot establi-
shed in 2020. In addition, it should be taken into
account that only a part of dead wood available
in the forest plot can be detected during forest
inventory.

36aaHCcoBaHe IPUPOIOKOPMCTYBAHHSI

At the same time, the data we have obtained
on woody detritus volume are generally low com-
pared to the data of other protected areas, where
the biodiversity conservation is a priority. Ac-
cording to the authors [25], in forests dominated
by oak (Quercus sp.) in Nature Reserve in Austria,
the average volume of coarse woody detritus was
107.3 m*ha™!, the share of standing wood — 22%,
fallen dead wood — 78%. In the natural linden-
ash-oak forests of the Holosiivskyi National Na-
ture Park (Kyiv) within the strict protection zone
the volume of dead wood is 94.2 m®ha~1, the share
of standing dead wood is 25.4%, fallen dead wood
is 74.6% [26].

Stocks of dead wood in forest ecosystems
depend on climatic conditions, the trophic and
moisture site conditions, species composition
of the stand, natural disturbances in the region
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(windthrows, windbreaks, fires etc.) and the
impact of biotic factors (insects, diseases etc.)
[27; 9]. An important factor that negatively af-
fects the accumulation of dead wood in forests
is forestry, as during sanitary cuttings and ten-
ding measures, dead standing, damaged and
fallen trees are usually removed from forest
stands.

Another factor affecting woody detritus
stocks may be the length of time that has elapsed
since the declaration of the protected area and
the establishment of a strict protection regime.
The forests in the above-mentioned Lange-Leitn
Nature Reserve in Austria have not been sig-
nificantly affected by human since 1935 [25].
Natural forests in the Vita River valley within
the Holosiivskyi National Nature Park have been
developing naturally without human interven-
tion for the last 30 years [26]. The forest stands
we study have been developing without human
intervention for the last 10 years. In the past
some forestry activities, including selective sani-
tary cuttings and the fallen dead wood removal
were carried out in these forests, which could

be an important factor of relatively low volume
of woody detritus.

CONCLUSIONS

The volume of coarse woody detritusin the
fresh maple-linden dibrova in Slobozhanskyi
National Nature Park is 32.4 m3-ha~! which is
formed by five tree species, consists of two frac-
tions (standing and fallen) and is characterized by
four decomposition stages. Relatively low dead
wood volume and lack of decomposition stage
V detritus are explained by: forestry activities
in the studied forest stands in the past, short
protection period of this area, and lack of natu-
ral disturbances that could lead to considerable
deadwood stocks. An important feature of the
studied forest ecosystem is the significant share
of detritus of decomposition stage III in volume
of fallen dead wood. Considering that an impor-
tant aspect of management of protected areas
ecosystems is biodiversity conservation, further
measures in Slobozhanskyi NNP should be aimed
at ensuring sufficient stocks of dead wood and
the diversity of its components by species com-
position and decomposition stages.

10.

11.
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Y ecmammi docaidaicerno 3anacu epybozo depesrozo dempumy Y CeiHcitl KAeH080-AUN08IU 010p0si 8
HaYioHaabHoMY npupodromy napky «Caoboxcancvrrui». Busuennsa mepmaeoi 0epesutu 301UCHI08AA0CH
y 115-piunux aicosuxr HacadxiceHHAX 13 00MIHY8AHHAM 0Yyba 38uualinozo (Quercus robur L.) npupodrozo
noxo0xncenHa Ha npodHiu naowi (0,24 2a) memodom cyyinbHozo 0041KY. YemanosreHo, wo 3anac 0epesrHozo
dempumy 6 aicositl exocucmems cmanosums 32,4 m*2a”1 ma cxaadaemobes 3 nexcanoi mepmeoi depesunu
(84,3%) ma cyxocmoro (15,7%). OcHosra wacmuna sanacy mepmaeoi 0epesunu ymaeopena o0HuUM OepesHum
sudom — 0yobom 3suuatinum (91,3%). 3azarom depesruti dempum xapaxmepusdyemovcs I-IV xaacamu Oe-
cmpyxyii, 6o0nouac snauny nepesazy mae dempum III(52,6%) i 11 (41,7%) xaacie poskaadanns, dempum
THUWLUX KAACT8 PO3KAAOAHHA MAE He3HAUHT yacmKU (He nepesuwyroms 5,0%). He 6ya0 sussaeno dempumy
ocmannbozo (V) xaacy decmpyruyii. Cyxocmitina mepmea depesura mae sanac 5,1 m32a~! ma ymseope-
HA YIAUMU MA 3LAMAHUMU CYLOCNIUHUMU OePesamu. 34 NOPOOHUM CKAAOOM 3HAUHY nepesazy mae 0Yo
seuuaurull (80,4%), snauno menwi vacmru maroms auna 0pioroaucma (Tilia cordata Mill.) (13,7%) ma
Kxaen zocmpoaucmutl (Acer platanoides L.) (5,9%). ¥ 3azaavHomy 3anaci cyxrocmoro 3HaUHO Nepesarcac
depesuna II xaacy decmpyxuii (4,8 m32a™1, 94,1%), nopisniorouu 3 I kaacom (0,3 m32a™1, 5,9%). Jdesxcaua
mepmea depesuna mae sanac 27,3 m32a"! ma ymeopena yirumu nosareHumu 0epesami, HpazmMeHmMam
nosaseHux depes (cmosdypig) ma 2pydumu 2inkamu. 3a NOPOOHUM CKAAOOM Nepesadcae depesHul dempum
0y6a s3eunalinozo (25,6 m32a~1,93,7%), a wacmxu iHwUx nopid € HesHauHuMU. Jlencaua mepmaea depesuna
npedcmassena vomupma xaacamu decmpyxyil (I-IV). 3a 3anacom abcoaromny nepesazy mae 111 xaac
decmpyxyii (16,9 m32a”1,61,9%), snauno menuwe dempumy II xaacy (8,7 m32a”1, 31,9%). ITopienaHo He-
8ucoKt 3anacu depesdHozo dempumy ma 8i0cymHuicms 8i0mepaoi Oepesunu V xaacy decmpPpyKryii modice
6ymu noe’asaHe 3 npogedeHHAM A1iC020CN00APCHKUX 3ax0018, 30KPema 8UOIPKOBUL CAHIMAPHUL PYOOK
ma A1x6810ayil 3axapaweHocmt, Yy MUHYAOMY HAa mepumopiax cyuacrozo HIIII.

Karodogi ciioBa: mepmaa depesuta, cyxrocmiil, sexcara idmepaa 0epesuta, 4ico8a exocucmemda, 3anac,
xaac decmpyryil, 3depescenns 610PI3HOMAHIMMA.

JITEPATYPA

1. Harmon M.E. et al. Ecology of coarse woody debris in temperate ecosystems. Advances in ecological
Research. 1986. No 15. P. 133—302. DOI: https://doi.org/10.1016 /S0065-2504(03)34002-4

2. Stevens V. The ecological role of coarse woody debris: an overview of the ecological importance of CWD
in B.C. forests. Res. Br., B.C. Min. For., Victoria, B.C., Work. 30: 26. 1997.

3. Jonsell M., Weslien J., Ehnstrom B. Substrate requirements of red-listed saproxylic invertebrates
in Sweden. Biodiversity and Conservation. 1998. Vol. 7. P. 749—-764. DOI: https://doi.org/10.1023/
A:1008888319031

4. Humphrey J.W. et al. Deadwood as an indicator of biodiversity in European forests: from theory to
operational guidance. EFI-Proceedings. 2004. Vol. 51. P. 193—206.

5. Miller, J & Biitler, R. A review of habitat thresholds for dead wood: A baseline for management recom-
mendations in European forests. European Journal of Forest Research. 2010. Vol. 129. P. 981-992. DOI:
10.1007/s10342-010-0400-5.

6. IIpaaxo O.I rta in. [lo 6iopisHoMaHniTTa ny6oBO-AceHeBuUX JiciB gosmuHM p. Bita Ta itoro posi y poskia-
nauHi BinMmepJsoi gepeBuan Ha TepuTtopii HIIII «TosnociiBeprnity. DYHKULOHYBAHHA NPUPOOOOLOPOHHUX
mepumopil 8 CYLacHUX YyMo8ax: MaTepiajy MisKHAPOIHOI HAYKOBO-IIPAKTUYHOI KOH(epeHIlii 3 Haroan
30-piyua HanioHaJspHOTO NIpUponHOro Napkry «CuHeBup» (CureBup, 18—20 Bepecua 2019 p.). CuneBup,
2019. C. 77-82.

96 Ne 2/2021 36anaHcoBaHE NPUPOOOKOPUCTYBAHHA




O. Chornobrov, I. Tymochko, O. Bezrodnova

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

26.

27.

Volume of woody detritus in fresh maple-linden dibrova
in Slobozhanskyi national nature park

Stokland J.N., Tomter S.M., Soderberg U. Development of Dead Wood Indicators for Biodiversity Mo-
nitoring: Experiences from Scandinavia. EFI-Proceedings. 2004. Vol. 51. P. 207—228.

Schuck, A., Meyer, P., Menke, N, Lier, M. and Lindner, M. Forest biodiversity indicator: dead wood —
a proposed approach towards operationalising the MCPFE indicator. EFI-Proceedings. 2004. Vol. 51.
P. 49-77.

ITeupenko A.3., Ilenamtenko A.I'., Hunbccon C. Ouenka 3amacoB JpeBeCcHOTO AeTpuTa B Jecax Poccum.
Jlecnasa Takcaiusa u gecoyctpoiictso. 2009. Berm. 1 (41). Cubups: CI'TY, 2009. C. 133—-147.

ITacmepuax B.I1., Apoyvkui B.JO. OyixHoBaHHA 3amnacis i nuHamika Byrienio y gicax IliBHigHOTO cxoxmy
Yrpaiuu. Haykosuit Bicuuk HJITY Ykpainn. 2013. Bumn. 23.6. C. 57—62.

Jlakupa II.I., Bimoyc A.M., Bacuaummu P.Jl., Makapuyk 1.{I. BiompoagyKkTuBHiICTE Ta eHepreTMYHNUI I10-
TeHIIiaJ M’ AKOJIMCTAHNUX AepeBocTaHiB Ykpaincbkoro ITomicea: monorp. Kopcyub-IlleBuenkiBebkuii: @OII
B.M. I'aBpumenko, 2012. 454 c.

ITacteprak B.II. BionpogyKTUBHICTS JliciB MiBHIYHOrO cxX0Ay YKpaiHM B KOHTEKCTI 3MiH KJIIMaTy: aBTOped.
nuc. ... n-pa c.-r. Hayk: 06.03.02, 06.03.03. Kuis, 2011. 41 c.

IIpoekT opranizanii Tepuropii HanioHaNMBEHOTO TPUpPOLHOTO HapKy «Cio0b00KaHCHhKMUII», OXOPOHU, BiqTBO-
PEHHA Ta peKpeanifHoro BUKOPUCTAaHHA 10T0 IPUPOSHNX KOMILJIEKCIB i 00’€KTiB / 3aTBepAKeHO HaKa30M
Mirnpuponu Yrpainm Bix 10.01.2018 Ne 4. Xapkis, 2015. 687 c.

Bezrodnova O.V., Saidakhmedova N.B. Bir na Merli. Important Plant Areas of Ukraine / Ed. V.A. Ony-
shchenko. Kyiv: Alterpress, 2017. P. 42—44.

Binoyc A.M. Metoauka gocJiaifskeHHA MopTMacu JiciB. Biopecypcu i npupodoxopucmysannsa. 2014. T. 6.
Ne 3—4. C. 134—-145.

Bomogumupenko B. M., Roraapescbra ¥Y.M., Cypant B.A., Kiouxko B.M. MopTMmaca J1icOBUX eKOCUCTEM y
cy4JacHOMY ekopecypcHoMy BuMipi. Hayxoeui gsichux HIATY Yxpainu. 2016. Bum. 26.5. C. 188—194.
Yarotskiy V.Yu., Pasternak V.P., Nazarenko V.V. Deadwood in the oak forests of the Left Bank Forest-
steppe of Ukraine. Folia Forestalia Polonica. 2019. No 61 (4). P. 247—-254. DOI: https://doi.org/10.2478/
ffp-2019-0024

Ilacreprnar B.IIL., dpouskuit B.IO., 'apmamr A.B. Tunosoriune pisaomaHiTTa JsiciB Bomonumupiscbkoro
IPUPOAOOXOPOHHOTO HayKOoBO-gociinuoro Bigninmenuna HIIII «Caoboskancbruii». Bichuk XapKrigcvkozo
HaYyioHarbHozo YHigepcumemy imenti B.H. Kapasina. Cepia «Bioaozia». 2017. Bun. 28. C. 169—174. DOI:
https://doi.org/10.26565/2075-5457-2017-28-22

Hamionanbuuit atyac Yrpaiun / 3a pen. JL.I. Pynernko. Kuis: JHBII «Kaprorpadisa», 2008. 440 c.
Ocranenko B.®., Tkau B.IIL. JlicoBa tumnoJsoria. Xapkis: Bua-Bo XapKiBc. fepsK. arpapHOro yHiBepcuTeTy
im. B.B. lorkyuaesa, 2002. 204 c.

ILomri mpo6Hi sicoBnopsanui. Meton 3aknagaunua: COY 02.02-37-476:2006. [Huuuanit Big 2007-05-01]. Knis:
Minarponositun Yrpainn, 2006. 32 c.

Jlicorakcanirianii foBiguuk / 3aTBepaskeHo Jlep)KaBHUM areHTCTBOM JIiCOBUX pecypciB YKpainu; 3a pen.
C.M. Ramniopa, A.A. CrpounHceskoro. Knis: Bug. nim «Biniuenko», 2013. 496 c.

State of Europe’s Forests 2015 Report. Forest Europe. URL: https://www.foresteurope.org/docs/
fullsoef2015.pdf

Pypanuro O.1. Ta in. O1iHIOBaHHA 3amaciB rpy0boro IepeBHOTO AETPUTY Y JICOBUX EKOCUCTEMAX HAITIOHAJIb-
HOTO pupoaHoro napky «Cioboxancbknii». Haykost donoeidi HY Bill Ykpainu. Bioaozia, 6iomexHono2is,
exonoeta. 2021. Ne 1 (89) DOI: https://doi.org/10.31548 /dopovidi2021.01.003

Rahman M., Frank G., Ruprecht H. and Vacik H. Structure of coarse woody debris in Lange-Leitn
Natural Forest Reserve, Austria. Journal of forest science. 2008. 54 (4). P. 161—169. DOI: https://doi.
org/10.17221/3102-JFS

Yopuobpor O.JO. Ta in. Exosoriuna ominka 3amnacy MepTBOi JepeBUHN Y IPUPOSHUX JUCTAHUX JicaxX 0-
JuHN p. Bitn y HanionasnsHOMY npuponHoMmy napky «I'osociiBebkuii». Aepoexoaoiunui scypraa. 2020.
Ne 2. C.45—54. DOI: https://doi.org/10.33730/2077-4893.2.2020.207680

Hahn K., Christensen M. Dead wood in European forest reserves — a reference for forest management.
EFI Proceedings. 2004. No 51. P. 181-191.

BIJOMOCTI ITPO ABTOPIB

Yopuobpos Oaercanap HOpiitoBud, HayKoBUil cniBpobiTHuk, IHCcTUTYT arpoekosorii i npu-
ponoxkopuctyBanaa HAAH (Bys. Merpodsoriuna, 12, m. Kuis, Yxpaina, 03143; e-mail: oleksandr.
chornobrov@ukr.net; Tes.: +380969277701; ORCID: https://orcid.org/0000-0001-8251-1573)

Tumouko Irop dApocaaBoBud, KaHIMUIAT CiIBCBKOTOCHOLAPCHKUX HAYK, JOKTOPAHT, IHCTUTYT
arpoexoJorii i mpuponokopucryBanud HAAH (Bys. Merpodsoriuna, 12, m. Kuis, Yrpaina, 03143; e-mail:
itymochko@gmail.com; Tes.: +380673432615; ORCID: https://orcid.org/0000-0001-9893-386)

Bespoanora Oabra BoaogummupiBua, KaugugaT 0i0JOTiYHMX HAYK, AOIEHT, XapKiBCbKUN
HaIioHaJbHUII yHiBepcuTeT imeHi B.H. Kapasina (maiinan CBoboau, 4, Xapkis, Ykpaina, 61022; e-mail:
o.bezrodnova@karazin.ua; tes.: +380501960118; ORCID: https://orcid.org/0000-0002-2506-0881)

36anancoBaHe npuponoropucTysanuas Ne 2/2021 91




