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Abstract. The results of a study of the fractional composition, structure, and development of forest litter
in water protection pine stands that grow in the prevailing wet subor and sudubrava forest conditions of
Zhytomyr Polissya are presented. The age range of plantings ranges from 18-85 years. It is established that
water protection pine stands in wet hygrotopes accumulate significant reserves of forest litter, which range
from 33.0 t/ha in young stands to 77.0 t/ha in mature plantings. The distribution of forest litter by area in
most plantings is uniform, although, in young stands, a large proportion of it accumulates in the row spacing.
In terms of composition, the forest litter of pure pine stands is characterised by an average dense structure,
and in pine forests with an admixture of deciduous species, the litter is usually loose, which is conditioned by
the presence of annual fallen leaves in its upper horizon. The thickness of the forest litter in the row spacing
of young stands varies between 2.6-2.9 cm without its clear distribution on the horizons. In middle-aged
plantings, horizons are clearly distinguished in the litter profile. The total thickness of the litter reaches 4.0-
4.3 cm. In ripening and ripe pine stands, the thickness of the forest litter ranges from 6.0-6.3 cm. In plantings
of older age groups, the forest litter has a predominantly three-layered structure. The trend of intensive
accumulation of forest litter in wet subor and sudubrava conditions up to the age of ripeness is revealed. In
ripening plantings, the accumulation of litter slows down, in mature plantings, the processes of accumulation
and decomposition of litter are levelled. The tendency of the predominance of the active part and, accordingly,
a decrease in the inactive litter fraction in ripening and mature plantings of wet sudubrava in comparison
with subor conditions is established, which indicates more active processes of litter mineralisation in wet
sudubrava conditions
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Introduction

Forest litter performs a multifaceted ecological and
reclamation role in forest ecosystems. It prevents
the development of erosion processes due to the
accumulation of precipitation and their transfor-
mation into the ground water, reducing the physical
evaporation of moisture from the soil and freezing it
in winter, contributes to the accumulation of melt-
water and precipitation and their transfer to ground
water. Throughout the growing season, the litter
serves as a kind of storage of nutrients that even-
tually pass into the soil, which allows maintaining
a certain level of its fertility. In addition to enrich-
ing the soil with nutrients, the litter acts as mulch
(Svyrydenko et al., 2004).

The water protection function of floodplain for-
est litter is manifested in preventing siltation of wa-
ter bodies, purifying water from pollutants, regulating
water levels, and stabilising the hydrological regime
of territories. The forest litter is also a food base and
habitat for soil invertebrates and microorganisms
and, as a result, improves the forest floor fertility.

Tsvetkova & Yakuba (2011) highlight the role
of forest litter as a biogeochemical barrier that traps
toxic metals and plays a leading role in the ability of
ecosystems to self-regulate.

The forest litter performs a significant
anti-erosion role, it absorbs 2-6 times more water
than its mass; it perceives the kinetic energy of rain
and protects the soil from destruction; the rough
surface of the litter slows down the rate of runoff
and facilitates soil sedimentation. With the removal
of litter, runoff increases and soil water permeability
decreases by 5-10 times (Gomyyo & Kuraji, 2016).

Depending on the species composition of
stands, different types of forest litter are formed,
which differ in the intensity and rate of minerali-
sation (Bogatyrev, 1990). Intensification of the pro-
cesses of mineralisation of forest litter contributes
to increasing the productivity of forest ecosystems,
since under such conditions mineral compounds
of nitrogen, phosphorus, potassium, and other el-
ements that make up the food ration of plants are
formed.

Litter plays an important role not only in the
processes of substance circulation in ecosystems, but
also in the processes of soil formation and reflects
the zonal features of the geographical location of
plantings. Especially multifaceted is the forest rec-
lamation role of the forest litter, which determines
water-regulating, water-retaining, water treatment,
soil protection, anti-erosion, and other functions
(Yukhnovsky et al., 2013).

Fallen leaves, twigs, bark, cones, seeds, and
other organic remains of forest vegetation are con-
sidered litter. The amount of litter depends on the
species composition of plants, age, and form of
planting (Yakuba, 2004; Solomatova, 2013).

The researchers also point to the layered
structure of the forest litter. In particular, Vyshenska
et al. (2010) distinguish the top layer of litter, which
consists of fresh litter that has not yet decomposed
with clearly defined elements — leaves, bark, small
branches, fruits, etc. Below it is a layer that includes
litter components that are already significantly
damaged by the decomposition process, but their
small particles still retain their morphological struc-
ture. The lower layer of litter is actually detritus,
which looks like a more or less uniform organic mass
of dark colour.

The fractional composition of the forest lit-
ter of pine stands was studied by Krylov (2013),
Avramchuk & Bilous (2015), Kalynovsky (2017),
Kamsky & Shelest (2017),Xu et al. (2020), Golovetskyi
etal.(2021), Maliuha et al. (2021), Novék et al. (2020),
Minder et al. (2019) etc. Litter in pine stands decom-
poses slowly, and the rate of its mineralisation de-
creases with age, as also shown by studies by Corter
(1998), Voron et al. (2018), Comez et al. (2020) et al.
The reclamation and anti-erosion properties of the
forest litter of pine stands on ravine-beam systems
are highlighted in the monograph by Yukhnovsky
et al. (2013). However, the issue of the structure of
the forest litter of water protection stands with the
main species of Scots pine, the dominant share of
which grows in the wet hygrotopes of Zhytomyr
Polissya, is unresolved.
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The purpose of the study was to establish the
structure, fractional composition, and formation
of the forest litter of water protection pine stands
growing in wet subor and sudubrava forest condi-
tions of Zhytomyr Polissya.

Materials and Methods

The object of the study was clean and mixed artificial
stands of Scots pine, which perform water protection
functions. To establish the patterns of forest litter

formation in wet subor and sudubrava conditions,

geographic coordinates of SPs
N=51.01244 E=27.53458
N=50.94913 E=27.72175
N=50.99442 E=27.84451
N=50.93436 E=27.93909
N=50.91290 E=27.78807
N=50.90515 E=27.54222
N=50.90693 E=27.79440
N=50.77659 E=28.06690

0|0 |Vl |||

eight sample plots (SP) were laid in different age
groups with predominant Scots pine stands (Pinus
sylvestris L.), and including admixtures of European
white birch (Betula pendula Roth.), common oak
(Quercus robur L.), black alder (Alnus glutindsa L.)
and small-leaved linden (Tilia cordata Mill.).

Sample plots were laid out in the flat condi-
tions of Zhytomyr Polissya within the Yemilchynskyi
district in the forest fund of the state enterprise “Ye-
milchynskyi Forestry” (Fig. 1). In general, the research
objects cover seven forest districts of the enterprise.

Figure 1. Location of the research objects

The establishment of sample plots was carried
out in the most characteristic place of each planting
according to the recommendations of Maurer et al.
(2000). Forestry and taxation indicators of the stands

were determined at the sample plots according to the
methods generally accepted in forest taxation (Hrom,
2007). The characteristics of water protection plant-
ings according to the sample plots are given in Table 1.

Table 1. Forestry and taxation indicators of sample plots by age groups

Forest Average | Average
No. Location Stan.d . Age, site Density Growth height, | diameter, Reszerve,
composition | years class m3/ha
type m cm
Young stands (I)
Kochychynske forestry
1 compartment No. 36 stratum 4 8Sp2Ewb 18 G, 0.72 I 8.1 12.2 65
Zhuzhelske forestry

2 compartment No. 46 stratum 24 10Sp+Ewb 18 B, 0.74 I 7.0 8.4 45

Middle-aged (II)
Hartivske forestry
3 compartment No. 77 stratum 20 6Sp3Ewb1Co | 28 B, 0.70 I 10.5 12.0 85
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Table 1, Continued

Forest Average | Average
No. Location Stangl . Age, site Density Growth height, | diameter, Resserve,
composition | years class m3/ha
type m cm
Korolivske forestry
4 compartment No. 33 stratum 17 5Sp4Ewb1Ba | 22 C, 0.71 I 8.2 10.3 70
Ripening (III)
Yemilchynske forestry .
5 compartment No. 60 stratum 34 10Sp 66 B 0.79 I 25.0 52.1 568
Hlumchanske forestry .
6 compartment No. 66 stratum 29 8SplEwb1Ba | 69 C, 0.81 I 27.3 30.2 350
Mature and overripe (IV)
Yemilchynske forestry
7 compartment No. 69 stratum 2 9SplEwb 85 B, 0.71 I 27.0 31.5 290
Barashivske forestry .
8 compartment No. 8 stratum 44 9Sp1Sll+Co 85 C, 0.77 I 30.4 36.2 424

The age range of the stands is 18-85 years.
In wet subor plantings, average heights range from
7.0-27.0 m, with an average diameter of 8.4 to 31.5
cm, and reserve — 45 to 568 m3/ha. In wet sudubrava
plantings, the average height ranges between 8.1-
30.4 m, the average diameter — 10.3-36.2 cm, and
reserve — 65-424 m3/ha. Water protection plantings
in all forest-growing conditions are growing for 13— 11
growth class. All sample plots belong to the modal
stands most represented in the region with a thick-
ness of 0.70-0.81.

The study of forest litter was carried out on

discount areas, which were laid in the plantings of
the studied age groups on sample plots. Discount
areas were placed in the middle of the row spacing.
The discount area was selected depending on the
age group of plantings and the thickness of the for-
est litter. It was usually 1 m? (1.0x1.0 m) or 0.5 m?
(0.5x1 m). The thickness of the forest litter was mea-
sured with a tape measure from the soil surface. On
the discount area, the litter was cut off with a knife,
carefully separating each layer, poured into num-
bered containers, and was disassembled into frac-
tions in laboratory conditions (Fig. 2).

Figure 2. Distribution of forest litter samples into fractions: a — the process of dividing into fractions;

b - selected factions

Each fraction was then weighed on an elec-
tronic scale with an accuracy of 0.01 g, and to calcu-
late the forest litter reserve, the data obtained were
recalculated per 1 ha (Hordienko et al., 2000).

Results and Discussion

The thickness of the litter, the rate of its decomposi-
tion and release of chemical elements depend on the
type of forest, its age, stand thickness, climatic and
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soil conditions, the characteristics of the edapho-
tope (soil conditions, water and heat regime, etc.),
participation in the composition of the stand, ex-
cept for coniferous, deciduous tree species, the pres-
ence or absence of grass or moss cover. Therefore,

the characteristic of morphometric indicators
of the forest litter of water protection plantings,
which is reflected in Table 2, were analysed with the
above-mentioned forest indicators — the composi-

tion of plantings and age groups.

Table 2. Characteristics of the forest litter of water protection pine stands

Forest litter indicators
No. Age Stand Age | width, | total reserve Reserve by fractions
group composition ’ ’ active inactive
cm t/ha
t/ha % t/ha %
Wet subor stands (B,)
1 I 10Sp+Ewb 18 2.9 33.0 20.8 63 12.2 37
3 I 6Sp3Ewb1Co 28 4.3 42.2 22.8 54 194 46
5 I 10Sp 66 6.0 64.8 41.5 64 23.3 36
7 v 9Sp1Ewb 85 6.0 77.0 55.4 72 21.6 28
Wet sudubrava stands (C,)

2 I 8Sp2Ewb 18 2.6 21.3 13.0 61 8.3 39
4 II 5Sp4Ewb1Ba 22 4.0 31.7 20.0 63 11.7 37
6 I 8SplEwb1Ba 69 6.1 60.0 41.4 69 18.6 31
8 v 9Sp1Sll+Co 85 6.3 82.5 60.2 73 22.3 27

Data in Table 2 indicate an intensive accu-
mulation of forest litter in wet subor and sudubrava
conditions up to the age of ripeness, where its thick-
ness reaches 6 cm. In ripening plantings, the accu-
mulation of litter slows down, and in mature and
overripe stands it remains at the same level, that is,
the processes of accumulation and decomposition of
litter are equalised. This is consistent with studies
by Voron et al. (2018), Golovetskyi et al. (2021).

The thickness of the forest litter in the row
spacing of young stands varies between 2.6-2.9 cm.
A clear distribution of litter on the horizons is not
yet observed, although the half-mineralised lower
layer can be traced up to 1.3 cm, and the upper layer,
which consists of precipitation of the first or second
years, has a thickness of 1.6-1.8 cm. Its composition
is dominated by Scots pine needles with an admix-
ture of European white birch leaves and branches.

In middle-aged water protection plantings,
the profiles already clearly distinguish the litter
horizons. The total litter capacity is 4.0-4.3 cm. The
lower layer is represented by a semi-decomposed

organic mass up to 1.7 cm thick, and the middle layer
is represented by semi-mineralised remains of pine
needles, leaves, and small roots. The thickness of this
horizon is 1.5-2.3 cm, and the upper layer is 1.0-1.5 cm.
In ripening and ripe pine stands, the thickness
of the forest litter varies between 6.0-6.3 cm, respec-
tively. The lower layer of litter, 1.4-2.2 cm thick, is
almost completely decomposed. The middle layer
of litter is represented by ungainly twigs, bark, and
needles. Its width is 2.0-2.4 cm. Fresh annual pre-
cipitation from twigs, needles, and pine cones covers
the surface of the forest floor with a layer of 2 cm.
The distribution of forest litter by area in
most plantings is uniform, only in young stands,
there is more of its accumulation in the row spacing.
By composition, the forest litter of pure pine forests is
characterised by an average dense structure. In pine
stands with an admixture of deciduous species, the
litter is usually loose, which is conditioned by the pres-
ence of annual fallen leaves in its upper layer. The ratio
of active and inactive litter fractions depending on the
composition of the plantation is shown in Figure 3.
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Wet subor stands (B3)

80
72

70

64

Share of litter, %

10Sp+Ewb | 6Sp3Ewb1Co 10Sp 9Sp1Ewb

1 1T 11 v

Wet sudubrava stands (C3)

69 73 Litter fractions:

M active
I inactive

8Sp2Ewb 5Sp4Ewb1Ba | 8SplEwblBa = 9Sp1Sll+Co

1 1I 111 v

Stand composition, age group

Figure 3. The ratio of active and inactive litter fractions depending on the age group and stand composition

Data analysis of Figure 3 revealed a tendency
for the active part to predominate and, accordingly, a
decrease in the inactive litter fraction in ripening and
mature wet sudubrava stands compared to subor condi-
tions. This indicates more active processes of litter min-
eralisation in wet sudubrava conditions, which is pri-
marily associated with higher soil trophism. In general,

the active part of the fractional composition of the litter
is 54-73%, and the inactive part amounts to 27-46%.

The total reserve of forest litter ranges from
33.0 t/ha in young stands to 77.0 t/ha in mature
plantings, which indicates an increase in forest litter
with age. Detailed summary data of reserves by litter
fractions are given in Table 3.

Table 3. Generalised stock data by litter fractions

Litter fractions, t/ha
Age groups and Layer Reserve of Inactive part Active part
composition, age, and flitt litter, t/h
SP No. ot litter 1tter, t/ha cones, leaves, grass, roots, dust,
branches bark
needles buds entomofauna
Wet subor stands (B,)
Young stands: 1st 8.2 0.6 0.8 5.0 0.1 1.7
10Sp+Ewb; A — 18; SP 2nd 24.7 0.6 0.7 4.4 0.1 19.0
No.1 3 33.0 1.2 1.5 9.4 0.2 20.7
Middle-aged stands: 1st 12.0 0.6 0.6 7.6 1.5 1.6
6Sp3EwD 1 Co; 2nd 30.2 2.8 1.4 6.4 0.9 18.8
SP No. 3 > 42.2 34 2.0 14.0 24 20.4
1st 11.2 3.5 1.1 4.2 0.8 1.5
Ripening stands: 2nd 16.8 3.0 2.3 3.7 0.5 74
10Sp; A - 66;
SP'No. 5 3rd 36.8 2.0 1.9 1.9 - 31.0
> 64.8 8.5 5.3 9.8 1.3 39.9
1st 12.3 3.5 1.3 5.0 0.5 2.0
Mature stands: 2nd 18.6 1.8 2.4 3.8 0.6 10.1
9Sp1Ewb;
A—SS; SP No. 7 3rd 46.1 1.2 0.9 2.1 - 41.8
M 77.0 6.5 4.6 10.9 1.1 53.9
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Litter fractions, t/ha
Age groups and Layer Reserve of Inactive part Active part
composition, age, and flitter | litter,t/ha
SP No. 0 ’ cones, leaves, grass, roots, dust,
branches bark
needles buds entomofauna
Wet sudubrava stands (C,)
Young stands: 1st 8.5 1.2 0.9 2.4 0.9 3.1
8Sp2Web; A - 18; SP 2nd 12.9 0.5 1.1 2.3 0.5 8.4
No.2 3 21.3 1.7 2.0 4.7 14 11.5
Middle-aged stands: 1st 10.9 2.2 1.0 3.2 1.8 2.6
5Sp4Ewb1Ba 2nd 20.8 1.6 1.4 2.2 2.6 13.0
A-22;5P No.4 5 31.7 3.8 2.4 5.4 4.4 15.6
L 1st 12.2 2.7 2.3 3.1 2.2 2.0
Ripening stands:
8Sp1Ewb1Ba; 2nd 15.1 2.0 1.6 2.7 1.0 7.6
A-69; 3rd 32.7 1.3 1.1 1.8 0.2 28.4
SP No. 6
> 60.0 6.0 5.0 7.6 34 38.0
1st 16.6 3.0 2.1 4.8 2.5 4.2
Mature stands: 2nd 23.8 2.2 1.6 3.8 1.6 14.6
9Sp1Ba+Co;
A-— 85; SP No. 8 31‘d 42.1 1.4 1.5 1.9 0.6 36.6
3 82.5 6.6 5.2 10.6 4.7 55.5

Table 3 indicates that in young and mid-
dle-aged plantings of wet subor and sudubrava, the
litter has a two-layered structure. The first layer is
dominated by an inactive part of branches, bark,
cones, and needles, the share of which in the con-
ditions of wet subor and sudubrava of the first age
group is 6.4 t/ha (78.0%) and 4.5 t/ha (53.0%), in
the middle-aged, respectively, 8.8 t/ha (73.3%) and
6.4 t/ha (58.7%). The second layer of litter of age
groups 1 and 2 is already dominated by the active
part with a large amount of dust, which is 3-4 times
higher than the inactive part of the forest litter.

With age, the litter acquires a three-layer
structure. This phenomenon is obvious in connec-
tion with the accumulation of litter and its dis-
tribution to the horizons. There is a clear trend of
increasing the active litter fraction in ripening and
ripe wet sudubrava plantings, which indicates more
active processes of its mineralisation in contrast to
the water protection pine stands of wet subor.

Conclusions

Water protection pine stands in wet subor and sudu-
brava conditions accumulate significant reserves of
forest litter, which range from 33.0 t/ha in young
stands to 77.0 t/ha in mature plantings.

The distribution of forest litter by area in most
plantings is uniform, only in young stands, there is
more of its accumulation in the row spacing. In terms
of composition, the forest litter of pure pine stands is
characterised by an average dense structure, and in
pine forests with an admixture of deciduous species,
the litter is usually loose, which is conditioned by the
presence of annual fallen leaves in its upper horizon.

The thickness of the forest litter in the row
spacing of young stands varies between 2.6-2.9 cm
without its clear distribution on the horizons. In
plantings of older age groups, there is a clear dis-
tribution of forest litter on the horizons. The forest
litter has a predominantly three-layer structure.
The top layer of litter consists of still undeveloped
fresh litter of needles, leaves, bark, small branches,
and fruits. A wide second semi-decomposed layer of
litter is saturated with pine roots, needles, and en-
tomofauna remains, but small particles of them still
retain their morphological structure. The lower layer
of litter is actually detritus, which looks like a more
or less uniform organic mass of dark colour.

The trend of intensive accumulation of forest
litter in wet subor and sudubrava conditions up to
the age of ripeness, where its thickness reaches 6 cm
of thickness, was revealed. In ripening stands, the
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accumulation of litter slows down, but in mature stands litter fraction in ripening and mature plantings of

it remains at the same level, that is, the processes of ac- wet sudubrava in comparison with subor condi-

cumulation and decomposition of litter are levelled. tions is established, which indicates more active

The tendency of the predominance of the processes of litter mineralisation in wet sudubrava

active part and, accordingly, a decrease in the inactive conditions.
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CTPYKTYpPHi ocobnmBocTi n1icoBoi NiACTUIKN BOAOOXOPOHHUX COCHOBUX
Hacaa)XXeHb y Bosiorux rirporonax XXutommpcbkoro Moniccsa

Anpgpii ITerpoBuu PaceHuyk, Bacuab I0piioBuu FOXHOBCBKMI

HanioHanpHMIA YHiBEpCUTET 6iopecypciB i MPUPOIOKOPMUCTYBAHHS YKpaiHu
03041, By:n. I'epoiB O60pounu, 15, m. Kuis, Ykpaina

AHoranisg. HaBemeHo pe3ynbTaTy OOCTIIKeHHS dpakiiiifHoro ckiaamgy, 6ymoBu i dhopmyBaHHS J1icCOBOI
MiJCTUIKA Y BOJOOXOPOHHMX COCHOBUX HACAIKEHHSX, SIKi 3pOCTAI0Th Y TIepeBaskalounX BOJIOTUX CYOOPEBUX
i cyrpymoBux jicopowmHHUX yMoBax JKutomupcebkoro ITomices. BikoBuit miara3oH HacaiskeHb KOJMBAETHCS
B Mekax 18-85 pokiB. BcTaHOBJIeHO, II0 BOJOOXOPOHHI COCHOBi HAacaJKeHHSI Yy BOJOTMX TirpoTOIax
aKyMyJTIIOI0Th 3HaUHi 3amacy JiCOBOI MiCTWIIKM, SIKi KOJMBAIOThCS Bif 33,0 T/ra B MosmogHsIkax no 77,0 T/ra
B CTUIVIMX HacaJKeHHsIX. Po3Iofin J1icoBoi MigCTUIKYM 3a IIJIOIIEI0 B OiIbIIOCTI HAacaayKeHb PiBHOMipHMIA,
X04a B MOJIOJHSIKAx ii OiybIlla yacTKa HarpoOMAaKyeThCsS Y MIKPSAIOASX. 3a CKIAZAHHIM JicoBa IiICTIIKA
YMCTUX COCHSIKIB XapaKTepPU3YEThCS CepeHbOI0 1IiIIbHOIO CTPYKTYPOIO, @ B COCHSIKAX i3 TOMIIIIKOIO JIMCTIHUX
BUZIB MiJCTUIKA, 3a3BMYAl, ITYXKOTO CKJIaAEeHHS, 10 3yMOBJIEHO HAsIBHICTIO LOPiYHOIO OIAa/IOro JUCTS Y
il BepXHbOMY TrOpM30HTI. IIOTYKHICTb JiCOBOI MiACTWIKM Y MIKXPSAOSIX MOJOLHSIKIB KOJMBAETHCS Yy MeXax
2,6-2,9 cm 6e3 ii 4iTKOro po3Iopisly Ha TOPMU3OHTH. Y cepeIHbOBIKOBMX HACaIKeHHSIX B Mpodimi migcTuakm
YiTKO BUIMSIOTHCS TOPU30HTU. 3arajabHa MOTYKHICTh MiACTUAKM CTAHOBUTD 4,0-4,3 cM. Y IPUCTUTAIOUNX i
CTUTINX COCHOBMX HACaKeHHSIX ITOTYKHiCTb IMPOGiIIo J1iCOBOI MiICTUIKM KOMMUBAETHCS B MeXKax 6,0-6,3 cm. Y
HacaKeHHSX CTapIIMX BiKOBUX IPYII JIiCOBA MiICTUIKA Ma€ IIEPEBAsKHO TPUILIAPOBY OYIOBY. BUSIBJIEHO TpeH/,
iHTEeHCHMBHOTO HarpoMaIKeHHs JIiCOBOI MiACTUJIKM B YMOBAX BOJIOTOTO CYOOPY i CYyrpymy A0 BiKY CTUIJIOCTI.
VY mnpucturarounx HacaJpKeHHSX HarpoOMaKeHHsS MiCTUIKU YIOBIIBHIOETHCS, Y CTUIIMX HaCaIKeHHSX
Tpoliecy HaTPOMA/IKeHHS i PO3KIaJaHHs MiJCTUIKY HiBETI0IThCSI. BCTaHOB/IEHO TEeHEHIIiI0 TlepeBakaHHS
aKTMBHOI YaCTMHU i, BiIIIOBiTHO, 3MEHIIIEHHSI HeaKTUBHOI (paKiii MACTWIKM Y IPUCTUTAIOUMX i CTUININX
HacaKeHHSX BOJIOTOTO CYTPYyAY MOPiBHSIHO i3 cy6OpOBMMM YMOBAMM, 11O CBiTUUTh PO aKTUBHIIIIi ITPOLIeCH

MiHepaJisallii MiICTUIKM B YMOBaX BOJIOI'OTO CYTPyAy
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