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INVASION OF RED OAK (QUERCUS RUBRA L.) IN THE TERRITORY OF THE
MEDOBORY NATURE RESERVE AND ITS IMPACT ON THE STRUCTURE AND
SPECIES DIVERSITY OF FOREST COMMUNITIES

1t has been established that in the Medobory Nature Reserve, stands of red oak (Quercus rubra L.) grow in five
types of forest conditions: wet hornbeam-beech oak forests (15.2%), wet hornbeam oak forests (17.4%), fresh hornbeam-
beech oak forests (30.9%), fresh hornbeam forests (34.2%) and fresh hornbeam sub-forests (2.3%). Young red oak forests
occupy 6.4%, middle-aged oak forests 88.8%, mature oak forests 0.6%, and overgrown oak forests 2.9%. All oak forests
are characterised by high productivity and grow in the 1st and above the I class of the bonitet. 63.9% of the stands are
high-completeness, and there are no low-completeness ones. The herbaceous cover in the areas of red oak growth is
depleted due to thick, undecomposed leaf litter. The following components were subjected to mathematical analysis: age,
diameter, completeness and stand stock. Based on the calculated standard deviation and coefficient of variation, it can
be concluded that the range of variation of the «completenessy indicator is characterised by a low value of the standard
deviation, and the range of variation of the «stock» indicator is medium. Other indicators have a wide range of variation
in the studied populations.

Key words: forest phytocoenoses, species, plant life forms (trees, shrubs, herbs), trunk, crown, mathematical
methods.

AHoTanis:

Vaana BAYHHCBbKA, Mukona AH/PEIB, Iainuna BAPAHYYK, Jlwéoe AHKOBChKA. IHBA3IMHICTH
JYBA UEPBOHOI'O (QUERCUS RUBRA L.) HA TEPUTOPII TIPUPOJHOI'O 3ATIOBIJTHUKA «MEJIOBOPU» TA
JIOrO BIUIMB HA CTPYKTYPY I BUJIOBE PI3BHOMAHITTS JIICOBUX YI'PYIIOBAHb

Ine6asii yyorcopionux (a10XOHHUX YU AOBEHMUBHUX) POCIUH MOJICYIb HE2AMUGHO GNIUBAMU HA MICYE8i 6UOU, MOMY
CMAaHOBIAMb 3HAUKY 3a2po3y biopisnomanimmio. Hayxoso-npaxmuuna npobiema noaseac y usueni ineasivunocmi 0yoa
yepsonoco (Quercus rubra L.), tioeo nowupennio na mepumopii npupoonoeo 3anogionuxa "Medobopu" ma eénnusy na
CMpYKmypy i udo8e PisHOMAHIMMSL TICO8UX Yepynosansv. Y oauill nyoaikayii 0ocuiodiceno eniug 0yba uepeoHozo Ha
6UO0BULL CKIIAO MPAB'SIHO20 NOKPUBY, YALAPHUKIE A IHWUX KOMIOHEHMIE ICO80T eKocucmeMu.

Ha npobnux niowax nposedenutl cyyinbHull nepenix 6cix oepes. Hiamempu 3amiprosanucs na eucomi 1,3 m
MIPHOIO BUKOTO 3 MOUHICMIO 00 CAHMUMEMPA, BUCOMU OJisl KONWCHOI cmyneni moswunu — sucomomipom TruPulse 200 L
00 mMempa, 008XHCUHU — MIPHOIO cmpiuKol 00 Oeyumempa. /sl 6U3HAUEHHS NpoYecie NpupoOHO20 NOHOBIEHHS HA
nPOOHUX NAOWAX NO Oia2oHANl 6YN0 3aKIA0eHO 00NIK0GI NIOWAOKU PO3MIPOM 2X2 M, HA AKUX 00IIKOBYEABCA GUOOGULL
cKaa0 niopocmy i 020 GiK. YcniwHicms npupoOH020 NOHOBIEeHHs GU3HaUaNacs 3a memooukoio I opuenina M.M. Onucu
Mpaeg'sano2o ekpumms nPOGOOUNUCS 3a n'amubanrvrolo wxanolo bpayu-bnanke, ona mux 6udie, y AKux meHue 00HO20
giocomka, 3acmocogysanacs epadayis 3a Bucoyvkum. [Jua cmamucmuynoeo ananizy Oyau 6uKOpUCmawi ioomMocmi
nokeapmanvHux niocymxie Taxcayitinozo onucy npupooHoeo 3anosionuka "Medobopu", 3 axux eubparo OLIAHKU YUCTUX
ma miwanux O0epesocmanis 0yba uepeonozo. 3acanvHull 00cse 6ubipku cmanosus 72 6udiiu 3a2aibHOI0 NAOWEO
235,5 ea. Ilpu yvomy, ananizy niooasanucs maxi maxcayitini Xapakxmepucmuku 00Cai0NCy8aAHUX 0epeBOCMAanis. niowa
oinsnxu (S), 6ix nacadxcenns (A), diamemp (D), seucoma (H), 6ionocna nosnoma (P), 3anac na 1 ea (M), 6onimem (B),
Mun JiCOPOCIUHHUX YMO8 Ma CKIA0 Hacadxcenus. [l ananizy OAHUX 3ACMOCOBYSANUCSH 3A2ANbHI NPUHYUNU
MAMEeMAmuyHOT CMamucmuKy ma MemoOouKu, o 6UKOPUCHOBYIOMbCSL Y TICO8IU makcayii.

Ha cvoeooni nnowi kynemyp, 0e 0yO uepgoHuili nepesasxcac y ckiadi HacadxcewHs cmanognamo 2355 ea, a
npucymuiil 8 Hacaoddxucenni ax oomiwika — 421,2 ea. 32iono eidomocmi nokeapmanvHux niocymxie Taxcayitinozo onucy
npupooHo2o 3anogionuxa «Medobopuy, y HacaddceHHAX 3 0YOOM HUEPBOHUM NEPesaicaromv CepeOHbOBIKOGI
depesocmarnu, sixom 6i0 40 00 70 poxis (88,8 %), monroownsaxu (00 40 p.) — 6,4 %, npucmuearoui (00 90 p.) — 0,6 %, cmueni
nepecmitini (6inowe 90 p.) — 2,9 %. Hacadxcenus 3 yuacmio 0yba 4ep8oH020 NePeda’cHo poCymp Y YOMUPbOX Munax
aicy: cgiocii epaboso-oykoeiti dibposi — 30,9 %, ceidxcitl epabositi dibpoei — 34,1 %, eonoeitl epaboeo-6ykosiil 0ibposi —
15,2 %, sonoeiti epabosiii 0ibposi — 17,4 %. V ceidxciti epabosiii cy0ioposi, 3pocmac écvoeo 2,3 % (5,5 2a). LLlodo yuacmi
0yba uep8ono2o 8 cK1adi iCOBUX KYAbMYP, MedlC Chocmepieacmvcs eeauxa mosaiunicms. CepeoHiti NOKA3HUK y4acmi
0yba yepsono20 8 Oepesocmanax 3anosionuka - 59,1 %, npuvomy Hacadscennsa 3 yacmroro 0yoa 3-4 0ouHuyi cmanosums
22,5 % naowi. Hacaodoicenns 3 0y00m 4ep8oOHUM UCOKONOBHOMHI (3 nokasHukom gionocnoi nognomu 0,8-1,0) na 63,9 %,
cepeOHbONn0BHOMHI (3 NoKasHuxom eionocuoi nognomu 0,5-0,7) — 36,1 %. Huszvkonognomui 0epegocmaru 8i0CymHi.
Pesynomamu mamemamuunoi 06pobxu 0anux ceiouams npo wWupoKkutl Jiand3on po3Cilo8anHs y CYKYAHOCHAX MAKUX
MAaxcayitiHux NOKA3HUKIe, ik diamemp ma sucoma Ha oounuyi naowi (V — 25,6 — 52,3 %), wo nosacHoemovcsi 3HaUHO0
HeOOHOPIOHICMIO 8IKOBOI CMPYKMYPU, POMAX 6apiayii NOKA3HUKA «3ANACY XAPAKMEPUIYEMbCA CePeOHIM 3HAYEHHAM
minaueocmi oznaku (V = 10,6 —16,3 %), i auwe posmax eapiayii noKasHuKka «nosHomax» — ciaokum snavennam (V<I10%).
YV Hnacaooicennsax 6i0bysaombcsi npupoOHi npoyecu, XapakmepHi Oiisi IHmMpoOyKo8aHo2o 0yda 4ep8oH020, 30Kpemd
3pocmaroms cepedHi diamemp ma 6Ucoma, 3andac, 8ionad 0epeg — He3HauHuu. [{yO 4epeoHuUll He2amueHO GNIUBAE HA
KOPIHHI ROPOOU. 8HACAIOOK [HMEHCUBHO20 POCY HAO3eMHOI | nio3eMHOi wacmunu SumicHsae 0y6 36udaunuil, sceH
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36UYAlHUL, A6Ip, KleH cocmponucmuil inwi aicomsipni nopoou. Tpag’sme expumms y uoiiax maxoeo muny oyice
30i0HeHe, yepe3 MOoBCy, He PO3KIA0eHY TUCMARY RIOCIUIKY, d MAKONC NOUWKOOICEHe OUKUMU KADAHaMU, WO WYKAIomb
21c0Y0i 011 nodcusu. 11ionicok Ha OiNAHKAX NPeOCmagieHull Nepeda’dcHo OOUHUYHUMU eK3emnaapamu, eucomoio (,3-
1,0m, ye: Euonymus europaea L., Sambucus nigra L., Viburnum opulus L., Crataegus sp.

Kniouosi cnosa: nicosi ghimoyenosu, 8uo, s’cummesi Gopmu pociun (Oepesa, wazapuuxu, mpasu), cmosoyp,

KpOHaQ, MamemMamudti Memoou.

Statement of the scientific and practical
problem. One of the main tasks of nature reserves
is to protect the biodiversity inherent in certain
regions and natural areas. Invasions of alien
(allochthonous or adventitious) plants, which can
have an impact on native species, pose a significant
threat. The scientific and practical problem is to
study the invasiveness of red oak (Quercus
rubra L.), its distribution in the territory of the
Medobory Nature Reserve and its impact on the
structure and species diversity of forest
communities.

Relevance and novelty of the research.
The conservation and restoration of indigenous
stands is the main task of the Medobory Reserve,
which requires constant monitoring of introduced
plant species and their impact on native species.
The red oak (Quercus rubra) is one of the most
widespread invasive species in the Reserve.
Continuous monitoring of plantations with this
species is necessary to assess the impact on natural
stands. The impact of red oak on the species
composition of grass cover, shrubs and other
components of the forest ecosystem was studied.

Analysis of recent publications on the
research topic. Scientists of various fields have
studied the impact of red oak on the natural
phytodiversity of Ukraine. Oksana Kucher, Yakiv
Didukh, Nataliia Pashkevych, Liudmyla Zavia-
lova, Yuliia Rozenblit, Oleksandr Orlov, Myroslav
Shevera determined that under the existing
conditions and the results of forecasting with
regard to climate change, red oak in Ukraine is
characterised by a high intensity of renewal, the
ability to change the initial resources of the
ecosystem, its functioning and energy balance. The
penetration of Q. rubra due to its advantages in
competition with native species causes a decrease
in the species composition of plant communities by
displacing native flora species and prevents the
renewal of forests.

The negative impact on biodiversity is
caused by the invasiveness of red oak (Quercus
rubra), which, as a result of climate change, will
increase its expansion and threat to forest
phytocoenoses in the forest and forest-steppe zones
of Ukraine. The high intensity of its spontaneous
spread poses risks to the natural ecosystems of the
Ukrainian nature reserve fund. In order to preserve
natural forest ecosystems and ensure their resto-
ration as the basis of Ukraine's forest resources, it

is necessary to introduce continuous monitoring of
red oak (Quercus rubra) plantations to prevent its
penetration into natural forest phytocoenoses vul-
nerable to phytoinvasions. The group of scientists
Strymets, Pogorilko, Khomin in the Roztochia
reserve determined that rare species disappear
under the canopy of red oak, the grass cover is
sparse and self-seeding is observed over 500
metres, thus it is invasive [3].

Mykhailo Muzyka, Volodymyr Kramarets,
and Volodymyr Bondarenko studied the introdu-
ction into the forests of the Medobory Nature
Reserve, and found that in the conditions of the
reserve, red oak (Quercus rubra) is highly resistant
to the development of pathogens and damage by
potential pests. There is also a slight damage to the
leaves by leaf-eating polyphagous insects; fungal
pathologies include damage to trees by false tinder
fungus, oak cross cancer and necrotic disea-
ses [1, 7].

Objects and methods of research. A
continuous inventory of all trees was carried out on
the trial plots. Diameters were measured at a height
of 1.3 m with a measuring plug to the centimetre,
heights for each thickness level were measured
with a TruPulse 200 L height meter to the metre,
and lengths were measured with a measuring tape
to the decimetre. To assess the processes of natural
regeneration, 2x2 m plots were laid out diagonally
on the trial plots to record the species composition
of the undergrowth and its age. The success of
natural regeneration is defined by the method of
Gorshenin M.M. [12]. Descriptions of the grass
cover are carried out on a five-point Brown-Blanke
scale; for those species with less than one per cent,
the Vysotsky gradation is used [13]. The frequency
of surveys is five years, except for L-67, where
natural regeneration is recorded annually. The
results are presented in the Chronicles of Nature [4,
5, 6]. For the statistical analysis, we used the data
from the quarterly results of the Taxonomic
Description of the Medobory Nature Reserve [9,
10, 11], from which we selected plots of pure and
mixed red oak (Quercus rubra) stands. The total
sample size is 72 plots with a total area of 235.5 ha.
The following taxonomic characteristics of the
studied stands were analysed: plot area (S), stand
age (A), diameter (D), height (H), relative fullness
(P), stock per 1 ha (M), bonita (B), type of forest
and vegetation conditions, and stand composition.
The data were analysed using the general principles
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of mathematical statistics [8] and methods used in where red oak predominates in the plantation is
forest taxation. 235.5 hectares, and it is found as an admixture in
Results and discussion. Red oak (Quercus the plantation on 421.2 hectares.
rubra) is an introduction from North America that According to the quarterly results of the
tends to expand into native forests [2] and is Taxonomic Description of the Medobory Nature
considered a species that can significantly change Reserve, the red oak (Quercus rubra) plantations
forest ecosystems by suppressing native species, are dominated by medieval stands aged 40 to 70
including common oak, common ash, sharp-leaved years, which is 88.8%, young trees (up to 40 years
maple, sycamore, and forest beech. The red oak old) - 6.4%, mature (up to 90 years old) - 0.6%, and
plantations were introduced before the Medobory mature overstock (over 90 years old) - 2.9% (Fig.
Nature Reserve was established. Currently, the area 1).
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Fig. 1. Distribution of plantation areas with red oak (Quercus rubra) by age class

In the conditions of the reserve, the forest (A2r[]) - 34.1%, wet hornbeam-beech oak
plantation with red oak (Quercus rubra) mainly forest (JI3ro /) - 15.2%, wet hornbeam oak forest
grows in four forest types: fresh hornbeam-beech (J3r[) - 17.4%. In the fresh hornbeam sub-forest
oak forest (JI2ro/1) - 30.9%, fresh hornbeam oak (C2rh), only 2.3% (5.5 ha) grows (Fig. 2).
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Fig. 2. Distribution of the area of stands with red oak (Quercus rubra) by types of forest conditions

As for the participation of red oak (Quercus percentage of red oak in the Reserve's stands is
rubra) in the composition of forest crops, there is 59.1%, with plantations with a share of 3-4 oak
also a great deal of mosaicism. The average units accounting for 22.5% of the area (Fig. 3).
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Fig. 3. Distribution of stand areas by the share of red oak (Quercus rubra) in the stand composition
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The stands of red oak (Quercus rubra) are
63.9 % highly complete (with a relative tree cover
of 0.8-1.0), and 36.1 % medium complete (with a

relative tree cover of 0.5-0.7). There are no low-
completeness stands (Fig. 4).
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Fig. 4. Distribution of the area of stands with red oak (Quercus rubra) by completeness

The forests with red oak (Quercus rubra) in
the nature reserve are characterised by high

productivity, i.e. they grow according to the I class
of the bonita and above (Fig. 5).
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Fig. 5. Distribution of the area of stands with red oak (Quercus rubra) by bonitet

The statistical analysis of plantations with
a predominance of red oak (Quercus rubra) by the
main taxonomic parameters is presented in Table 1.
The total sample size is 72 plots with a total area of
235.5 ha. The processing results show a wide range
of scattering in the aggregates of such taxonomic
parameters as diameter and height per unit area (V

-25.6 - 52.3%), which is explained by a significant
heterogeneity of the age structure. The variation
range of the «stock» indicator is characterised by
the average value of the variability of the trait (V -
10.6 -16.3%), and only the variation range of the
«completeness» indicator is weak (V<10%).

Table 1

Statistical characteristics of taxonomic indicators of plantations with red oak (Quercus rubra) in the
Medobory Nature Reserve
(based on quarterly results)

Indi V.al.ue - Standard Coefﬁ.ci'ent Excess Asymmetry
ndicators Average Minimum Maximum deviation (o) of variation (E) (A)
Xavtm Xmin Xmax V), %

A, years 45,7£1,9 36 122 16,29 35,66 6,19 2,59
D, sm 27,9+1,2 14 48 10,11 36,25 -2,00 1,00
H, m 22,3+0,8 14 31 6,65 29,77 -2,00 0,01

comepslseten 0,760,001 0,6 0,92 0,73 0,74 -2,00 -1,00

M, m’/ha 22145,0 90 423 18,39 18,39 -2,00 -1,00

To study the natural changes in the stands
with the introduced species on the territory of the
Reserve, the forestry trial plots L-14, L-27, L-66,

L-67 were established, which are well repre-
sentative of the red oak plantations in the Reserve
(Table 2).
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Table 2
Taxonomic characteristics of red oak (Quercus rubra) plantations in forestry plots
N Environmental Rese
Kvar|Alloca] .\ Boni|CompleForest| rve
research . Tree stand composition Age
tal | tion tet | teness | type m3/h|
department "
L-| Viknianske 5Q.1rub.5Q.rob.+  Carpinus  betulus on. Acer
14 24 | 20 | pseudoplatanus, Ulmus glabra, Fraxinus excelsior, |73 | 1 | 0,91 |[A3rJ]|442
Acer platanoides, Cerasus avium, Populus tremula
L- | Krasnyanske 90Q.rub.1Carpinus betulus on. Fraxinus excelsior, Acer
27 2 13 pseudoplatanus, Ulmus glabra, Acer platanoides, 55| Ib 1,0 |A2r[|439
Cerasus avium
L- | Horodnytske 10 Q.rub.+ Q.rob. on. Fraxinus excelsior 1.0 | 12r6 | 728
66 35 6 10 Carpinus betulus+ Acer pseudoplatanus on. Acer |90| la ’
. . 0,2 o | 26
platanoides, Tilia cordata
L- | Krasnyanske x| 6 10 Q.rub.+Carpmus. betulus +Tilia cqrdata on. Acer se| b | 0.5 |mra|2s6
67 platanoides, Cerasus avium

The taxation indicators of the plantations
on the trial plots are characterised by some
variation within different forest types and stand
composition. In particular, on L-27, L-66, L-67,
consisting of 9-10 units of red oak (Quercus
rubra), the stands are growing at a higher than I
classification, with significant reserves of live
wood (except for L-67 with a fullness of 0.5 - 256
m3/ha). The absolute completeness is on average
16.76 m2/ha (L-67), 36.92 m2/ha (L-27), 47.37
m2/ha (L-66) with the number of trees per unit
area, respectively, 242 pcs/ha, 549 pcs/ha, 346

pcs/ha (Table 3). Natural processes characteristic
of the introduced red oak occur in the plantations,
in particular, the average diameter and height
increase, the stock, and the tree mortality is not
significant. At [.-14, red oak has a negative impact
on native species: due to the intensive growth of the
aboveground and underground parts, it displaces
common oak (Quercus robur), common ash
(Fraxinus excelsior), sycamore (Acer
pseudoplatanus), and sharp-leaved maple (Acer
platanoides), as well as other forest-forming
species.

Table 3
Taxonomic indicators of stands on the forestry trial plots
The sum of
. Ratio of rocks Av§rage Average Number of the areas Productivity,
Trial plot | . height, | diameter, trunks, of the cross-
in the reserves . m3/ha
m cm pcs./ha sections,
m2/ha
5 Q.rubra 32,0 53,7 43 11,88 172
L-14 5 Q.robur 26,4 39,4 95 11,88 148
+ C.betulus 12,5 9,5 292 2,11 14
L7 9 Q.rubra 25,1 29,3 549 36,92 449
1 C.betulus 20,1 18,6 624 4,51 29
1 tier. 10 Q.rubra) 32,3 41,7 346 47,37 685
L-66 2 tier. 10
C.betulus 14,1 10,4 411 3,47 25
L-67 10 O.rubra 29,0 29,8 242 16,76 234
+ C.betulus 13,0 24 173 1,71 11

In the forestry trial area L-67, established
for the study of natural regeneration, a large
number of red oak (Quercus rubra) trees sprout
every year, but they hardly survive to the age of
seven, unable to withstand shading and powdery
mildew (Fig. 6). Small amounts of common
hornbeam (Carpinus betulus L.), common ash
(Fraxinus excelsior L.), rough elm (Ulmus glabra
Huds.), sharp-leaved maple (Acer platanoides 1.),

sweet cherry (Cerasus avium (L.) Moench),
sycamore (Acer pseudoplatanus L.), and small-
leaved linden (Tilia cordata Mill.) regenerate here.

On L-14, L-27 and L-66, the growth of red
oak (Quercus rubra) in terms of reliable growth is
55.3 thousand units/ha, 32.8 thousand units/ha and
54.6 thousand units/ha, respectively, mostly up to
four years old. There is almost no growth aged
seven years or more. Much less regenerated are the

153




PamioHajabHe IPHUPOIOKOPHUCTYBAHHSA i 0XOPOHA MPUPOAH

Hayxkosi 3anucku. Ne2. 2025

sharp-leaved maple (Acer platanoides), sycamore
(Acer pseudoplatanus), common ash (Fraxinus

common hornbeam (Carpinus betulus) on L-66,
and aspen (Populus tremula) on L-14.

excelsior), cherry (Prunus avium) on L-27,
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Fig. 6. Dynamics of natural regeneration of red oak at L-67

Grass cover in this type of allotment is very
poor, due to thick, undecomposed leaf litter, as well
as damage by wild boars looking for acorns to eat.
In spring, the total grass cover in the two studied
plots L-27 and L-66 is 50-70%, dominated by
Anemone nemorosa L. up to 50-60%, and in L-67 -
10-15%, with A. nemorosa - 7-10%. On L-66,
Allium ursinum L. is a numerous species with a
projective cover of 15-20%, and in one part of the
plot up to 80%. Somewhat less - 2-5% on L-27 are
Anemone ranunculoides L., Isopyrum thalictroides
L., Corydalis cava L. Schweigg. et Koerte,
Corydalis solida (L.) Clairv and less than one per
cent on L-27 and L-67 were Gagea lutea (L.) Ker.
Gawl., Ficaria verna Huds. and Galanthus nivalis
L. The spring aspect of L-14 is significantly
different, represented by only two species of F.
verna and Adoxa moschatellina L. - less than 1%.

In summer, the total projected cover of the
grass stand in the three studied plots is a maximum
of 1-2%, where Asarum europaeum L., Galium
odoratum (L.) Scop., Polygonatum latifolium
Desf., Dryopteris filix-mas (L.) Schott. and
Pulmonaria obscura Dumort are rare. It differs
only at L-14, where the total percentage of grass
cover is up to 60-70% with predominance of
Galeobdolon luteum Huds., G. odoratum and
Athyrium filix-femina (L.) Roth. up to 10-15%,
with a smaller share of 3-7% of Dryopteris
carthusiana (Vill.) H. P. Fuchs., Dryopteris
austriaca (Jacq.) Woynar, Circaea lutetiana L. and
Impatiens parviflora DC.

Mainly single specimens represent the

undergrowth on the plots, 0.3-1.0 m high, of the

following species: Euonymus europaea L.,
Sambucus nigra L., Viburnum opulus L.,
Crataegus sp. On L-14, clumps of Swida

sanguinea Opiz. and Sambucus nigra L. with a
closeness of up to 0.5 and an extreme height of up
to 3 m.

Conclusion. Quercus rubra in the
Medobory Reserve was planted before the reserve
was established. In the conditions of Podillia, red
oak feels very comfortable, especially at the
beginning of its growth, suppressing local species,
displacing common oak (Quercus robur L.),
common ash (Fraxinus excelsior L.) , sharp-leaved
maple (Acer platanoides L.), sycamore (Acer
pseudoplatanus) and other forest-forming species,
and is able to form clean plantations in a relatively
short time. Undergrowth of the common oak is one
of the dominant negative factors that hinders the
formation of the undergrowth of indigenous forest-
forming tree species, due to its biological
characteristics (age of reproductive -capacity,
frequency and abundance of fruiting) and high
competitiveness. Under the stand canopy, red oak
forms a significant number of understory
individuals, but it dies quickly enough, unable to
withstand the shading of the mother species. Red
oak self-seeding and regrowth occurred at a
distance of 300-400 m from the stands. Birds and
squirrels spread acorns. The red oak litter is less
intensively mineralised than that of the common
oak, which leads to a depleted herbaceous cover.
Plantations with its presence grow according to the
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Iclass and above, are highly complete, with
significant diameters and heights. In the conditions
of the Reserve, red oak is highly resistant to
pathogens and pests. In some years, there is a slight
damage to the leaves of red oak by leaf-eating
polyphagous insects (moths, odd and ringed
silkworms). Fungal pathologies in the red oak

plantations include damage to trees by the false
tinder fungus (up to 5% in some stands), oak cross
cancer, and necrotic diseases. Currently, the red
oak plantations are experiencing weakening and
subsequent decline of stunted trees (Kraft class 4-
5).
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