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BIOIHANKALIA CTAHY ATMOC®EPHOIO NOBITPA 3A A0NMOMOIor0
COCHM 3BUYAUHOI PINUS SYLVESTRIS L. 3A BMIJIUBY NTAXIBHUYUX
rocrnogAPCTB

Y crarti HaBeAeHO pe3ynbTaTU [OCAIAKEHb BMJIMBY BUKUAIB
nTaxiBHUYuXx ¢epM Ha cTaH cocHu 3BuUYauHoi (Pinus sylvestris L.).
Bu3sHayeHoO CcTaH HaBKOJIMWIHLOrNO CepeaoBMILA 32 KOMMJIEKCOM
MopdonoriuHux o3Hak (xBoi) y cocHu 3BuuyanHoi (Pinus sylvestris L.) y
30Hi BUPOOHMYOT AisnbHOCTI NTaxiBHUYMX nignpuemcTtB. BctaHoBneHo,
L0 AOBXXMHa XBOi cocHU 3BU4YanHoi (Pinus sylvestris L.) 3HmKyeTbca 3
HabnwxeHHaM o C33 nraxodpabpuku BHACNIAOK NiABULLEHHA PiBHA
3abpyaHeHOCTI NOBITPA TOKCMKaHTaMu. [loBefeHo, WO BUKOPUCTAHHSA
XBOMHUX [OEPeBHUX POCNMH € IiHPOpPMATUBHMM nNpU NpPOBEAEHHI
6ioiHguKauil 3abpyaHeHUX TepuTOpin y 30HI BUMPOOHMYOI AiANbHOCTI
rocnopapcTs 3 BUPOOHMLTBA NPOAYKLUIiTi TBAPUHHULTBA.

Knr4oBi cnoBa: cocHa 3BU4aWHA; XBOA; CaHiTapHO-3aXMCHA 30HA;
6ioiHauKaLUifa; 60KOBMA HEKPO3; BepXiBKOBUM HEKPO3.

MocTtaHoBKka npobnemu. Bname nTaxiBHUYMX NIANPUEMCTB MOXHA
po3rnafaTM SK NOTYXXHUW aHTPOMOreHHUM YMHHUK Ha CTaH OOBKiNNg,
SIKWA Ma€ HeraTuBHI Hacnigku: 3abpyoHEHHs BOAOWM, T[pPYyHTIB |
'PYHTOBUX BOA, NMPOAYKTaMU IX po3knany, 3abpyaHeHHsA aTtMocdepHOoro
noBiTPA  BMKUAAMW  WKIAAMBUX rasiB Ta nNuay; MIiKpo- Ta
MaKpobiofnioriyHoro 3abpygoHeHHs AO0BKINNSA;, BUJYYEHHS TepuTopil nig
NTaxiBHUUbKI  NIANPMEMCTBA; MNOrIPWEHHSA BHACNIAOK  AiSANIbHOCTI
NTaxiBHULbKUX NiANPUEMCTB YMOB iCHYBaHHS Ans npupoaHoi 6iotn [1; 7;
9l.

IHpOPMATUBHMM MOKA3HUKOM YLUKOOXKEHHS €KOCUCTEM € POCJIMHMU.
Bennka nnowa KOHTAKTYy Ta iHTEHCUMBHUW ra3000MiH 3 HaBKOJIULWHIM
cepenoBuLLEM 3YMOBJIOIOTbL IX BUCOKY YYTAIMBICTb A0 Ail Pi3HOMAHITHUX
3abpyaHoBadiB. Cnig BiA3HAYNTK, WO NOANHA | TBAPUHA aaanToBaHi go
BMiCTy B MOBiTPi Nnpu6an3Ho 21% (3a 06'eMOM) KUCHI0, BOAHOYAC POCINHU
31X aCMMINAUINHUM anapaToM NPUCTOCOBAHI 40 HUXKYMX KOHLEHTpPaLin B
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aTMocdepi Byrnekmcnoro rasy — npmonusHo 0,03, i Tomy yytnmeiwi go
KOHLIeHTpaLil WKiOAMBUX Pe4YOBUH Y nosiTpi [4; 5; 8; 91.

AHani3z ocTaHHiX pocnimKeHb Ta ny6nikauwin. [Ona uinen
bioiHoMKauil 3abpyAHEHOCTI HAaBKOJIMWIHLOIO cepenoBuwa ocobnueol
yBarm cepen [LOepeBHUX POCAMH 3aCNYyroBylTb XBOWHI nopoawm,
Hacamnepen, cocHa 3Bu4anHa (Pinus sylvestris L.), aka y cBoi poauHi
XapaKTepU3yeTbCA  HaMbINbWOK  YyTAMBICTO 00  3abpyaHeHHs
atMocdepu. Astopm P.TlypepiaH, . M. InbkyH, B.C. HikonaeBcbkun,
C. A. Ceprenuuk B pagi cBOIX pobiT 3a3Ha4alThb, WO CTYMiHb YLWKOOXEHHS
OEepeBHOI  POCSIMHHOCTI  BUKMAAMM  Big4 NIGAPUEMCTB  3aIEXUTD,
Hacamnepep Big GITOTOKCUYHOCTI NPOAYKTiB BUKMAY [2-5].

H0. 3. KynariH cepen BaxknmBux 0OIOIHOWKAUIMHMX O3HAK COCHMU
3BMYANHOI BBaXKaB He fine NOosiBU HEKPO3IB, @ U TPUBANICTb XUTTA XBOI
[5].

B npauax 0.B. Myppaka 3ycTpiyaloTbCsA OKpeMi [O0CHioXKeHHS
BMNAMBY BMKWUAIB MPOMUCIOBMX Ta CiJIbCbKOrOCNOA4AapPCbKMUX NIANPUEMCTB
Ha CTaH COCHOBMX HaCad)XeHb Ta Ha CTaH 6iOpPi3HOMAHITTS B UiNOMY B
ymoBax CxigHoro Mopinna [6].

NpoTe i poci B HayKoOBiM fiTepaTypi HeEAOCTAaTHbO BUCBIT/IEHA
npobnemMatMka AocnigXeHb MOPPOMETPUYHMX MNOKA3HUKIB COCHM
3BMYaMHOI 33 BNJIMBY NPOAYKTIB BUKMAY NTaxiBHNUYMX depM. ToMy AaHa
npobnematnka p[oCnig)XeHHs noTpebye nopanblUMX [AOCHIAXEHb Ta
YOOCKOHANIEHHSA METOAMK NMPOBeAeHHS BigNOBIAHNX AOCNIAXEHb 3 METOH
pPO3p0bOKM peKoMeHAauUin Wwoa0 onTuMisauil BNanBy.

Merta i 3aBaaHHAa pocnipxeHHa. MeToto gocnigXXeHHs 6yno ouiHUTH
BNJMB BUPOOHMUTBA NPOAYKLIT NTaXiBHULTBA HA EKOJIOTIYHUIM CTaH COCHMU
3BMYANHOI HA OCHOBI aHani3y Il MOPGOMETPUYHMX MOKASHUKIB.

MaTepianu Ta Metoamka. [lig 4yac BMKOHAHHA [OCNIOXKEHHSA
BUKOPMUCTOBYBANM CrneuianbHi Ta 3araJibHOHAYKOBI MeTOAM AO0CHIAXEHb:
nonbosi Metoau (Biabip Npo6 y panoHax po3TallyBaHHSA rocnonapcTs;
nabopatopHi MeToau (BUMipoBaHHA MOPPOMETPUYHUX MOKA3HUKIB XBOT);
MaTemMaTuyHi  MeToau  (po3paxyHKM  3HayeHb  MOPPOMETPUYHUX
MOKa3HMKIB XBOI); CTAaTUCTUYHI MeToAM — BCTAHOBSIEHHA HAa OCHOBI
MeTOoAIB  MAaTeMaTU4yHOl  CTAaTUCTUKWM  OOCTOBIPHOCTI  OTPUMAHWUX
pe3ynbTaTiB Ta PYHKLIOHANBbHUX 3a5IEXKHOCTEN MiIXK PIZHUMU YMHHUKAMN
Ta npouecamu.

06°eKT gocnigykeHb — COCHOBI HAaCag)KeHHS, WO 3a3HaBanu BNANBY
BiL BUKMAIB NTaxiBHNYOro rocnogapcTea.

MNMpeaMer gocnig)KeHb — YNHHUKU, AKI BU3HA4YalOTb CTaH COCHOBUX
Hacag)XeHb, WO 3a3HaBanuM BMJAMBY Bi4 BUKWUAIB NTAaxiBHUYOro
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rocnogapcrBea.

Y pocnipXXyBaHMx 30Hax Bigbupanu xBow 3 N'ATM OepeB Ha
YOTUPLOX AOCNIOHUX OINAHKAX, Aani npaulBanu 3 cepegHiMuU OaHUMMK,
TO6TO cepefHi 3HaYeHHS MOPPOMETPUYHUX NOKA3HUKIB Ha TepuTopil C33
nTaxopabpuKKN Ta Ha TEPUTOPIT KOHTPOJILHOT OiINAHKN.

Buknag OCHOBHOro Marepiany gpochnimpkeHHs. BizyanbHun aHanis
POC/INH COCHM 3BMYAWHOI NMOKa3as, Wo nNobnu3y axxepena 3abpynHeHHSN
Ha XBOI 3'ABASAKTBCA MOLWKOOXKEHHA Yy BUMMSALI CBITNO-3€NE€HUX MNNSM,
HEKPOTUYHMUX TOYOK Ta BCUMxaHHA. OTpuMaHi pgaHi 3acBigymMnum, wWo Ha
TepPUTOPil CaHITapHO-3aXUCHOI 30HN NTaxopabpuKM BIACOTOK XBOIHOK 3
nnssMaMM Ta O3HAaKaMuM BCUXaHHS cTaHoBMB 35%, B TOWM 4ac 8K Ha
KOHTpONbHiN minaHui — 5% y 2020 poui ta 30% i 0% y 2021 poui
BignosigHo (tabn. 1, 2).

Tabnuuga 1

MopdoMeTpmnYHI MOKAa3HUKN COCHU 3BMYAMHOI Ha TepuTopil C33

nTaxodabpuku ta KoHTponi, 2020-2021 pp.

Micue LoBXKnHa LWnpuHa K”-.I.bKICTb Bara 1000 Hekposu
Ne i o - XBOIHOK Ha ..
3/n Biobopy XBOI, MM XBOI, MM 10 e, wr. XBOIHOK, T % Tun
MPO® 2020 [ 2021 | 2020 | 2021 | 2020 | 2021 | 2020 | 2021 HEKPO3y
1 45 | 65 45| e
' 115 | 80 1| .
2 44 65 5 |- 5
' 115 | 80 - - _
42 | 67 - -
> 116 | 94 - -
4 b2 | of 3|- | s
' 107 | 93 - - i
52 | 83 - -
> Traxo. |13 | 85 - -
datomea | 22 | 83 | 1 | 1 | 292 | 250 |1018 | 9.48 | - |- -
6. | @abpuka | qon | g | 5 | 7 |54 | 40 | 1672|1832 - | - -
KoHTponb
53 74 il -
7 109 | 77 - -
8 22\ I 1]-] s
' 11 | 77 - - _
9, 51 | &1 - |- -
120 | 86 - - _
49 | 67 5 |- 5
0 120 | 86 - -
1 54 | 80 20[3] s
' 115 | 85 N i
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NPOAOBXeHHsA Tabn. 1

54 80 -1 -
12 115 | 85 - |- -
ﬂ & - - -
13 114 | 96 -
40 | 80 2 |- 6
14. 14 | 96 - |- -
47 70 - |1 -
15. 100 | 81 - |- -
47 70 - |11 -
16. 106 | 81 -
& Q - - -
17 107 | 97 -
55 82 - |- -
18. 106 | 97 -
57 81 - |1 -
19. 115 | 82 ;
57 82 - |- -
20 114 | 81 -
B — BepxiBkoBuu; b — 6okoBUM
Tabnuusa 2
MopdomeTpnyHi NnoKasHnKkM cocHu 3euyanHol, 2020-2021 pp.
Micue Big6opy DoexuHa | WupwuHa Km..bKICTb Bara 1000
. .. XBOIHOK Ha . Hekpo3u
np06 XBOIl, MM XBOI, MM XBOIHOK, I
10 cM™, Wr.
30% -
6oKoBUMN
2020 49,4+5,6 1+0,00 292+0,85 |10,18+0,01 HeKpos3
Mraxo- 5% —
$pabpuka . ° .
BEpPXIBKOBUN
30% -
2021 | 74,95+6,95 | 1+0,00 250+1,8 9,48+0,004 . .
BEepPXIBKOBUN
o _
2020 | 112+5.14 | 2+0,00 | 154408 | ©72*0:09 0%h-
KoHTponbHa BEPXIBKOBUMU
DiNngHKa
2021 | 86,2+68 | 140,00 | 40+05 [1832+0,04| VP03
BiACYTHIN
3a OaHUMKU [OCNig)KeHb, NPOCTEXYETbCA 3HUMXKEHHS abCONMITHUX
BEJINYMH [OOBXMHU XBOI COCHW 3BMYAWMHOI B HACAOKEHHAX 3

HabNMXKeHHAM 00 NTaxopabpuKy i 3 NigBULLEHHSAM PiBHSA 3a0pyaHEHOCTI
cepedoBulla. TaKkoXK MNPOCTEXYETbCSA 30iNblUEHHSA KiNIbKOCTI XBOI Ha

178




BicHuk
HYBIM

MaroHi, WO TeX CBigYMTbL nNpo 3abpyoHeHHs nNOBITPA [AOBKONA
nTaxodabpuku.

Hu>kui 3HauyeHHA Noka3HMKa abCcoNTHO cyxol Barm xBoiHOK (9,48)
Ha TepuTopil C33 nTaxodabpunKm TaKoXK CBIAYNTb NPO HEraTUBHUM BMJMB
DIANbHOCTI NTAaXoNiANPUEMCTBA HA POCJIMHU COCHU 3BUYANHOI, OCKIJIbKMK
Ha TEpPUTOPIl KOHTPOJIbHOI AiNISHKM 3HAYeHHS LbOro nokasHuKka byno
18,32.

[ocnigXXeHHAMN BCTAHOBJMIEHO, WO B Oinblw 3abpyaHEeHNX panoHax
MY4YKM XBOTHOK Binbl 36nmxeHi, a 1X KinbKicTb Ha 10 ¢cM naroHa binbLia
Hi>K B YUCTIiN 30Hi (puc. 1, 2).

15115116 120120

R B

115115114 114 IT5114
106 107 106 1|.[ !-|

107 113 107 100 111 o
| |
il B B
)

" IF“ = H' l\" Il” 100

I|H

11 12 13 14 15 16 17 18 19

KoHTtponeHa ginsaHka M IITaxodabpHKa

Puc. 1. YcepenHeHi paHi MOpPOMETPUYHUX MOKA3HUKIB COCHN 3BUYANHOI Ha
TepuTopil C33 nTaxopabpukm Ta KOHTponbHOI AinsHkn, 2020 p.

94 o3 06 06 9797

3 3 2 @82 5
s0—so—gy il 77477486 86 _S80E30 gE0 KO "? 2 =51 of

ﬁi 65 67 57 I‘W ™ "_" _w A I -"IH n"'l M M |'r7° ” l ' M ‘I'-.-M [

9 10 11 12 13 14 15 16 17 18 19 20

KIIEEICTE XBOEHOE

' Korrmp onpia ginarxka M [Traxodabpixa

Puc. 2. YcepenHeHi aaHi MopdOMETPUYHMX MOKA3HUKIB COCHU 3BMYAMHOI Ha
Teputopil C33 nTaxopabpukm Ta KOHTpPONbHOI AinsHkn, 2021 p.
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MiHiManbHe  YLWKOOXXEHHA XBOI BCTaHOBSieHe [Ons  gepes
KOHTPOJSIbHOT [LINIAHKK, Ha IHWKMX [AO0CNIAXYBaHMX Teputopiax 6yno
BiAMiY€HO YLWKOOXKEHHS XxBoi (puc. 3).

Puc. 3. HasiBHICTb HEKPOTUYHOIO YPa)KeHHS XBOI COCHW 3BMYANHOI HA TEPUTOPIT
C33 ntaxodabpuku, 2021 p.

3 BigganeHHsM Big NTaxodabpUKM 3MEHLYETLCA KiNIbKICTb XBOTHOK
Ha NaroHi Ta piBeHb HEKPOTUYHOrO Yypa)KeHHs, ane 36inblwyloTbCca —
OOBXWHa, WupuHa xeol, Bara 1000 wTt. xBoiHoOK (Tabn. 2).

BuMipoBann [OBXWHY NPUPOCTY KOXKHOMO POKY, NMOYMHAK4YM Big
OCTAHHbLOrO, PyXak4ynCb MOCMILOBHO MO MIXKBY3/MX Bif POKY OO0 POKY;
BMMiplOBanM TOBLIMHY OCbOBOro naroHa (Ha npuknagi ABOPiYHOro);
NigpaxoByBanu po3rajlyXXeHHs i 06umcnoBanm NOro cepegHe 3Ha4YeHHs.

[ocnigKyBanun xnopo3n, HEKPO3U KiHUYMKIB XBOIHOK | BCIEI MOBEPXHI,
X BiACOTOK i xapakTep (To4YKM, KpanyacTicTb, NASAMUCTICTb, MO3aIYHICTb).
BuMiptoBanu goBXKUHY XBOI HA NAroHi MMHYJI0r0 POKY, @ TaKOX i LUMPUHY
(BcepenuMHi XBOIHKM) 3a AOMOMOro BUMiptoBanbHOI Nynu. MoBTOPHICTb
10-20-kpaTHa.

3rigHO 3 AaHMMuM Tabn. 2, NoMiyeHo, WO B NepeBaXKHin BiNbLOCTI
0COOMH COCHM 3BMYaWHOI B yMoBax 3abpygHeHHs Biaxogammu
NTaxiBHUUTBA BiAOYBAETLCS 3MiHA MOPHOMETPUYHNX NOKA3HUKIB OepeBa.
Tak, HaMKW BCTAHOBJIEHO, WO CTYMNiHb HEKPOTUYHOIO YPaXKeHHS XBOI COCHU
3BMYAMHOI Ta MOro XxapaKTep, AOBXMWHA, LWMWPUHA, IX Bara, a TaKoX
KiNIbKiCTb XBOIHOK Ha 10 cM naroHa.
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3a paHuMMK pgocnipgyXeHb, ki nposogunucsa npotarom 2020-2021
pokiB Ha Teputopii C33 nTtaxodabpuku, 6yno BUABNEHO 3HUXKEHHS
abCoONTHUX BEJIMYMH OOBXMHU XBOI COCHW 3BMUYAWHOI, A€ Ha AiNnaHui
nTaxodabpuku ix cepenHi 3HauyeHHa cknaganu B 2020 poui — 49,4 MM, B
2021 poui — 74,95 MM i Ha KOHTponbHIK ginaHui B 2020 poui— 112 MM i B
2021 poui — 86,2 MM. TakoX MNOMIYEHO, LLO 3HMXKEHHS abconTHUX
BEJINYMH LOBXWHM XBOI COCHM 3BMYAWHOI B OOCNIAXKYBAHUX COCHOBMX
Hacag)XeHHsAX MoB'fi3aHe 3 HabnukeHHAM p[o ntaxogpabpukm i 3
NigBULLLIEHHAM PiBHA 3a0pyAHEHOCTI cepeaoBuLLa. BioMiyeHo 36inblUeHHS
KiINbKOCTI XBOI Ha MNaroHi B MeXax CaHITapHO-3aXMCHOI 30HWU
nTaxopabpukn, wWo cBigYMTL nNpo 3abpygoHeHHs nNOBITPS [OOBKONA
ntaxopabpuku. Bara xBoI COCHM 3BMYaWHOI, Ha AingHui C33
nTaxodpabpuku mae cepeaHi 3HayeHHa B 2020 poui - 10,18 r, B 2021 poui
— 9,48 r i Ha KoHTponbHIN ginaHui B 2020 poui— 16,72 mm i B 2021 poui -
18,32 .

BcTtaHoBneHo, wWo Mop@pOMETPUYHI MOKA3HUKM COCHU 3BUYAWNHOI
BAPiOKTb Y LWUMPOKOMY [iana3oHi YMC/IOBMX 3HAYE€Hb, NPU LbOMY pPiBEHb
HEKPOTUYHOIO  Yypa)KeHHs  XxBOl €  Hambinbw  iHGOPMATUBHOM
6ioiHAMKALINHOK 03HAKOH.

BucHOBKKU. Y pe3ynbTaTi  [OCHIO)KEeHHS  BCTAHOBJIEHO, LLO
30iNblUEHHA  KiNbKOCTI  XBOIHOK 3 NAsSsMaMuM  NpUTaMaHHe Ha
OOCNiOAXXYBaHUX AiNSAHKAX B MOPIBHAHHI 3 XBOIHKaAMW BigibpaHuMun Ha
KOHTPONbHIM minaHui. [JocnigXeHo, WO Ha AOCNIAXYBAaHMX HOiNAHKAX
HMX4i 3HAYEHHS MOKAa3HWKa abCcoNOTHO CyXO0l Barn XBOIHOK, B MOPIBHSAHHI
3 KOHTPOJIEM, LLO BKA3YE Ha Te, WO HA CTaH COCHM 3BUYAWNHOI TeX
BNJIMBAE AiANbHICTb NTAXOMNigNPUEMCTBA.

diToMeniopaTMBHi 0CO6MBOCTI AEpPEBHUX XBOMHMUX POCAMH Nif
BNJINBOM QHTPOMOreHHOro HAaBAHTAXXEHHSA MAlOTb BAXX/IMBE 3HAYEHHSA fK
3i CTOpOHM iTOCaHyUMX JYHKLUIl, TakK | NpM  MOHITOPUHIOBUX
[OCNIOXKEHHSX. Bnnus QHTPOMOreHHUx YUHHUKIB Oyab-saKoi
IHTEHCUBHOCTI Ma€E Yy POCAMH BupaeHun mopdonoriyHnm edekr. Lle
O03BOJIE NPOBOANTM LOBOMI TOYHY HecneundiyHy BioiHOMKALID AKOCTI
OOBKINNA i3 BUKOPUCTAHHAM OEHOPOMETPUYHUX NOKA3HUKIB. HanbinbLu
IHPOPMATUBHMMU cepel, HNX MOXHA BBaXaTu Ti, WO TICHO KOPEenTb i3
BEJIMYMHOK MNEPBUHHOI NPOAYKLUII Ta XapaKTepu3ywTb B3AEMOAIND Y
CUCTEMI «pocCiiMHa - cepepoBulie». [l1o Takux, 30KpeMa, HanexaTb
MOP$OMETPUYHI MOKA3HUKU OEePEBHUX POCIIVH.
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BIOINDICATION OF THE STATE OF ATMOSPHERIC AIR USING THE PINE
PINUS SYLVESTRIS L. UNDER THE INFLUENCE OF POULTRY FARMS

The article presents the results of studies of the impact of
emissions from poultry farms on the condition of Scots pine (Pinus
sylvestris L.). The obtained data showed that in the territory of the
sanitary protection zone of the poultry farm, the percentage of
conifers with spots and signs of drying was 35%, while in the control
area it was 5% in 2020 and 30% and 0% in 2021, respectively.

According to research data, there is a decrease in the absolute
values of the length of Scots pine needles in plantations with the
approach to the poultry farm and with an increase in the level of
environmental pollution. There is also an increase in the number of
needles on the shoot, which also indicates air pollution around the
poultry farm.

The lower value of the absolute dry weight of conifers (9.48) in
the territory of the SPZ of the poultry farm also indicates the negative
impact of the activity of the poultry enterprise on Scots pine plants,
since the value of this indicator was 18.32 in the territory of the
control plot.

The state of the environment was determined based on the
complex of morphological features (needles) of Scots pine (Pinus
sylvestris L.) in the production area of poultry enterprises. It was
established that the length of the needles of Scots pine (Pinus
sylvestris L.) decreases with the approach to the SPZ of the poultry
farm due to the increase in the level of air pollution by toxicants. It has
been proven that the use of coniferous woody plants is informative
when conducting bioindication of contaminated territories in the area
of production activities of farms for the production of livestock
products.
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In individuals of Scots pine under conditions of pollution, there is
a change in morphometric indicators, in particular, the degree of
necrotic damage and its nature, length, width, their weight, as well as
the number per 10 cm of a shoot.

It is established that the level of toxicity of the air category of
environmental safety sanitary protection zone of the poultry farm
belongs to the class of "dangerous” with a high level usage note and
critical as bio-indicators.

The state of the environment, for complex morphological traits
(needles) for Scots pine Pinus sylvestris L. in the area of production
activities of poultry enterprises. Found that the length of the needles
of Scots pine Pinus sylvestris L. is reduced with the approach to the
sanitary protection zone of the poultry farm due to increasing air
pollution by toxicants. It is proved that the use of coniferous woody
plants is informative when conducting bioindication of polluted
territories in the area of production activities of households for
livestock production.

Keywords: Scots pine; needle; sanitary protection zone;
bioindication; lateral necrosis; apical necrosis.
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