Ha Knacwu: Takakioncian (Takakiopsida); CdarHonciamn
(Sphagnopsida); Anapeeoncian (Andreaeaopsida); AHapeeobpion-
ciav (Andreaeobryopsida); Epinoaioncian (Oedipodiopsida); Monitpi-
xoncian (Polytrichopsida); Tetpadinoncian (Tetraphidopsida); bpio-
ncian (Bryopsida). Bipain Anthocerotophyta nopinaeTbCa Ha Knacu:
Nenocnopouepotoncian (Leiosporocerotopsida) Ta AHTouepoToncian
(Anthocerotopsida).

Cepep Ha3BaHMX BigAiniB HanTicHiwe (3rigHo cy4acHux dinore-
HETUYHUX AOCMiAXKEeHb) 3 CYAMHHMMW poCaMHaMu TpaxeodiTamm
nos’asaHi Anthocerotophyta.

3riaHo aaHnx M.®. bonka (2014) Ha 3eMHilh Kyni HanivyyeTbCa
18150 BuapiB mMoxonogibHux. Cepen Hux Bigain  Marchanti-
ophyta Haniuye 5000 Buais, Bryophyta — 13000, Anthocerotophyta -
150. Ang Ykpainm Ha 2014 p. aBTOp HaBoanTb 849 BUAIB Moxonoai6-
HUX 3 256 poais, 83 poaunH, 29 nopsakis, 8 knacise, 3 sigainis. Cepen
HUX Bigain  Anthocerotophyta penpeseHTOBaHWiA 4 Buaamuy,
Marchantiophyta -192, moxu — 653 Buaamu. [1na KOXXHOro smay aB-
TOp HaBOAUTb CyYacHi NaTUHCbKi Ha3BW, HaMbinblW BiAOMi CMHOHIMM,
nowmnpeHHs y @isnko-reorpadiyHnx piBHUHHUX 30HaX: YKpaiHCbke
Moniccsa, nicocTtenosit i ctenoBi 30Hax (B T.4 Yy KPUMCbKUX CTenax)
Ta y ripcbknx naHawadTHMX KpaiHax: YkpaiHcbki Kapnatn tTa Kpum-
CbKa ripcbKa KpaiHa. [lna HaBeAeHHS Cy4yacHUX JTAaTUHCbKMX Has3B MO-
XxonoAaibHMX BUKOPWUCTOBYETbCS HalHOBIiWE MOHorpadgivyHe 3BefeHHS
Hodgetts NG, Sdéderstréom L et al. (2020) Anannotated checklist of
bryophytes of Europe, Macaronesia and Cyprus.
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MORPHOLOGICAL REACTIONS OF CONIFEROUS PLANTS UNDER
THE INDUSTRIAL POLLUTION CONDITIONS OF IVANO-
FRANKIVSK CITY
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Annotation. The bioindicative potential of conifers in the
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conditions of the urban area industrial pollution is analyzed. The
morphological parameters of Scots pine and European spruce vitality
under stress conditions of man-made influence are studied. A
decrease in the mass and length of needles, as well as an increase of
the plants’ assimilation organs necrotization under the influence of
pollutants, is established. European spruce is more sensitive to
industrial pollution than Scots pine.

Key words: conifers, morphological reactions, industrial pollu-
tion, urban ecosystem, bioindication

Among woody plants, coniferous species are the most sensitive
to environmental anthropogenic pollution and therefore have the
greatest phytoindicative potential. Morphological changes of plant
organisms reflect internal metabolic transformations occurring at the
molecular level of biological systems organization, and are also visible
and convenient for use in the practice of ecological monitoring [1, 2].
The most common indicative markers of coniferous plants vitality are
the needles weight and length, the presence of the needles necrotic
damage and the general sanitary condition of the trees under specific
growing conditions.

The city of Ivano-Frankivsk is an urbanized ecosystem, the
dominant source of pollution of which is motor traffic, and among
industrial facilities, the private joint-stock company "Ivano-
Frankivskcement", located on the northeastern outskirts of the city,
causes the greatest damage to the environment. Scots pine and
European spruce - the most common species in cities - were chosen
for the morphological analysis of the vitality. We analyzed 10
individuals of each species growing in the immediate vicinity of the
industrial facility - at a distance of up to 500 m. Needles were
collected from shoots of the first year of life along the perimeter of
the crown at a height of 1.5 m at the end of summer (August-
September). As controls, we chose plants from a conditionally
ecologically clean territory - village Khmelivka in Ivano-Frankivsk
region. Analysis of morphological indicators was carried out according
to proven methods, while 200 needles of each species were analyzed.

The degree of necrotic damage was assessed on a 5-point
rating scale according to Rudenko's method [3]: 0 - no damage; 1 -
minor point necrosis present; 2 - spotted necrosis up to 10 mm pre-
sent; 3 - local necrotic spots that exceed 10 mm present; 4 - less
than half of the needle is necrotized; 5 - more than half of the needle
is necrotized.

The sanitary condition of coniferous plants was determined
using the recommended rating scale (Table 1).

Table 1 - Scale for evaluating the conifers sanitary

condition
Damage classes of woody plants at different levels of needle color
Level of change, %
defoliation <25 [ 25-60 [ >60
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0-10 0 I I
10-20-25 I II I
20-25-60 II II 11

>60 111 II1 11

Non-viable tree )\ v v

Note.* - Damage classes: 0 - healthy tree; I - light damage;
IT - moderate damage; III - severe damage; IV - non-viable tree.
Under conditions of industrial pollution, the length of pine and
spruce needles decreases in the industrial zone by 1.3 times and 1.6
times, respectively, relative to the background values (Table 2). The
mass of pine and spruce needles decreases, respectively, by 1.3
times and 1.2 times relative to the background values.
Table 2 - Weight and length of Scots pine and
European spruce needles under the influence of
industrial pollution and the background area

Parameter Background territory Industrial plant
Scots pine European Scots pine European
spruce spruce
Need"zr'nength' 7,69%0,12 4,49+0,17 6,1240,21 2,7740,24
Mazsle"sf gee' 8,65+0,18 2,19+0,15 6,700,16 1,86+0,13

In the conditions of industrial pollution of the city, necrotic le-
sions are observed in 77% of all Scots pine needles and 56% of Eu-
ropean spruce needles (Table 3).

Table 3 - Necrotic damage of Scots pine and European
spruce needles under the influence of industrial pollu-
tion and the background area

Necrosis de- Background territory Industrial plant
grees Scots pine European Scots pine European
spruce spruce
% of the total needles nhumber
I 4 5 8 7
11 2 1 10 12
II1 1 2 19 2
IV - - 5 6
\Y - - 35 29

At the same time, under the influence of the industrial plant,
35% of all pine needles and 29% of spruce needles die completely,
while in the background area, the initial stages of necrotization were
found in only 7% of pine needles and 8% of spruce needles.

The sanitary condition of Scots pine is characterized by light
damage of the first class, European spruce — by moderate damage of
the second class. Therefore, European spruce is characterized by
higher sensitivity to industrial pollution of the city and has higher bi-
oindicative potential than Scots pine.
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PETPOCMEKTUBHUMA AHANI3 PAAIOEKOJIONIYHOIO CTAHY
®PITOLEHO3IB BOJIMHCbKOIO NOJ1ICCA
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Retrospective analysis of the radio-ecological state of phyto-
coenoses of the Volyn Polissya. V.Golub. The radionuclides are con-
centrated in the forest litter, in the upper 10-centimeter roots of the
soil layer, which causes the beginning of the migration of radionu-
clides in the trophic chains of the forest. Consequently, the situation
in the forests of the Rivne Nature Reserve, which was exposed to
radioactive contamination, continues to be unstable.

Key words: cesium-137, migration, soil, litter, medicinal raw
materials, mushrooms

Mpwn pocniaXeHHi nicoBoi NiACTUAKK Y nicax PiBHEHCbKOro npu-
poAHoro 3anosigHuka snpogosx 2003 - 2005 ta 2011 pokiB nuToma
aKTUBHicTb 37Cs € 10CUTb BMCOKOIO B YCiX NIICHULTBAX 3anoBiAHUKa,
ocobnueo y pabyHcbkomy i CtapocenbcbkoMy (10 876 - 12 089
BK/Kr), Wo NoB'A3aHO 3 NepeBaXaHHAM Yy HUX XBOMHUX ficiB Ta 60n0-
TMCTUX MicueBocTel. Y 2011 poui MakcMManbHi KoHueHTpauii 37Cs
(1609 bk/kr) y HeobpobneHin aepeBuHi ayba i rpaba y N'pabyHcbkoMy
nicHMuUTBI. B iHWMX nicHMUTBax 3anoBiaHMKa BMicT 137Cs € B Mexax
260 - 750 Bk/kr. Mirpauis 37Cs y HaciHHA aepeBHMX nopig 3a f4ocni-
OXyBaHuW nepiog 3pocna Ha 10 - 40% BHacnifoK 3pOCTaHHA NUTOMOI
YaCTKN HAOXOLXKEHHSA Le3it0 KopeHeBuM wnisaxoM. Bnpogosx 2003 -
2011 pokiB iHTEHCMBHICTb HakonuueHHs 37Cs arogaMu YOpHWUbL Y
Benbcbko — BinbcbkoMy i KapacnHcbKoOMY nicHMUTBax 3pocia Ha 50%,
O MOB’A3aHO i3 TUM, WO 3Ha4YHa YacTMHa NiciB 3anoBigHWKA NocTpa-
Aaana Bif MoXeX BMpoAoBX OCTaHHIX pOKiB, Wwo npusseno Ao 36inb-
LUEHHS HaKoMuyeHHs pocivHamu 37Cs, okpiM KOpeHeBoro, aepasnb-
HUM wnsixoM [1]. Hali6inbw 3abpyaHeHo TexHoreHHMM 137Cs € Taka
nikapcbka CMPOBUHA K JINCTS YOPHMLi | 6pyHbKKM COCHM, 6arHo 6ono-
TAHEe Ta Kponuea ABoAoMHa ( picT 20%). KoHueHTpauisa 37Cs € gocuTb
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