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Crparerig BU>KNBaHHSA JIePEBHUX POCJIWH TOMOJI1
nipamizaabaol (Populus pyramidalis Roz.) B ymoBax
yPOOTEXHOTEHHOTO 3a0py/THEeHHS

(IIpedcmasaeno axademivom HAH Yrpainu JI. M. I'podsuncorum)

Ilepesasicra rokanizauis ioMie Na™ Y KOPEHEBIT CUCTEMT TMONOAT NIPAMIOAALHOT GUSHAYAE
HANPABAEHICTNG AJANMUBHUT 3MIH MA CMPAME2il0 BUNCUBAHNA 6UJY 8 YMOBAT MexHoypboeda-
domonis meeanonicy. Haxonuwenns Na™t y xopenesiti cucmemi npuckoproe opmysara cywo-
seEPWUHHOCTE depes, Y MPOUECct AK020 AKMUBIZYIOMbCA O0KO08T CNAAYL OPYHOKU, NAZOHU AKUT
60.00i10mb d00aMK06010 CMITUKICIO NOPIBHAHO 3 MAMEPUHCHKUM OP2AHIZMOM, WO CNPUAE 610-
HOBAEHHIO PYHKUIOHAADHO20 CMARY POCAUH 3 BUCOKUM CMYNEHEM DEaNi3ail adanmuerozo no-
menyiany mopPodizionoivnux 03nax ma pishi onwmozenemuunol (80,9-91,2%) ma ginoeene-
muunol (77,4-92,3%) adanmauid.

Bun, romnosti nipamMinaabHOT € OMHUM 3 HAHOLIBIN HOIMMUPEHUX Y BYJIMYHUX HACAJZKEHHSX M. Kuis,
Je 11 nuroma Bara cranosuth 20,8% 3aranbHol Kiibkocti gepeBnux Buais [1]. 3a HaykoBo-jiiTe-
pATYpPHUMH JIaHUMU, (hiToOMaca TOIOJI HipaMifaabHOI 3/aTHA 6i0aKyMyJIIOBATH MaKCAMAJIbHUAN
CIIEKTD BaxKKHUX MeTAJIB BHIle IpaHnvHo jonycrumux konnenrpaiiii (IIK), npu npomy asro-
pU BiIBHAYAIOTHL BUCOKY CTIMKICTL POCTOBUX IIPOIECIB HABITH NpH PiBHAX 3abpyamenns >100
I'IK [2]. Tak, 3rijHo 3 eKcriepuMeHTaIbHUME JAHUME, TOHOJIs ipaMi/labHa XapaKTepPU3yEThCsT
BHUCOKOIO Ta30-, COJIe-, 3SMMOCTIfKICTIO, IO CBITYATH PO 11 MABUIIEHY €KOJIOTIYHY ILIACTUYHICTD,
Ta, BOJIOJII€ BICOKOIO TOJIEPAHTHICTIO JI0 3MIHM yMOB HABKOJIUIIHLOTO cepeosuia [3]. IIpu mpomy
BYJIMYHI HACQKEHHsI TOIOJI MipaMiJaIbHOI CBOIM JIUCTAHUM ITOKPUBOM IIOIVIMHAIOTH IITKiJIABI
POMHUCJIOBI Ta aBTOTPAHCHOPTHI BUKH/M, OCAKYIOTh CayKy 1 MU/ HA MOBEPXHI JIUCTKIB KPO-
HU, OT2Ke, TOIIOJISI MA€ MOTYKHY OYUCHY (PYHKIIIO B yPOOTEXHOI'€HHOMY JIOBKIJLI, TOMY JIepeBHI
POCJIMHU TOTIOJIi BUKOPUCTOBYIOTH SIK O10iHIUKATOPHI TECT-CHCTEMU IIPU MOHITOPUHIY T€XHOT'EH-
HOrO 3a0py/IHEHHS] HABKOJIMIIIHBOTO cepejoBuia [4].

[Ipu TexHoreHHOMY 3abpyiHeHH] M0BKiIs KuiBchkoro MeramoJiicy, jge KOHIEHTpAaIliitHi piBHi
diTOTOKCHKAHTIB (Naﬁ'7 Cl-, Pb2*, Cd2+) € KPU30BUMHM, BUJI TOMOJI HipaMiTaJibHOI BOJIOIIE
PSIJIOM [IPUCTOCY BAJIbHO-3aXUCHUX MEeXaHI3MIB BUKUBAHHSI B I[UX eKCTpeMaJsbHUX yMoBax |5, 6.

ExomoniTopuHr rpyHTiB Ta (DYHKIIOHAJIBHOIO CTaHY JEPEBHUX POCJIMH MPOBOJUBCS HA, MO-
IeJIbHUAX JJITHKAX 10 BYJ. akas. JlebemeBa, siK 3ej1€HOI 30HU, IO 3a3HAJA MiHIMAJIBLHOTO BILIM-
BY TEXHOTE€HHOT'O 3a0PY/HEHHS, & TAKOXK y BYJIMYHUX HACAPKEHHSX B3I0BXK aBTOTPAHCIOPTHOL
MaricTpaJsi mo npocn. Bozz’eananns, enadoTonn sKUX 3HAXOAATHCS ITiJ1 BILIMBOM XPOHIYHOTO
POJIOHT'OBAHOTO AHTPOIIOTEHHOTO I TEXHOTE€HHOTO HABAHTAYKEHHS.

O6’exkToM nocitizKerHst 06paHi JiepeBHi pocsman Buy Tomnosti nipamigaasuol (Populus pyra-
midalis Roz.), 1e KOHTPOJIBHUM TeCT-00’€KTOM € JlepeBa MOJIEJIbHOI JIJISTHKUA 1O BYJL. aKajl.
Jlebenena.

Ha mincraBi anamisy HayKOBUX JIaHUX 1 PE3Y/IbTATIB HAIMUX JTOCTIIZKEHb MOXKHA TPUITYCTUTH,
0 70 HaitHeOe3Mmev HImnX YNHHUKIB, Ki 3ryOHO BILIMBAIOTL Ha BYJIWYHI JE€PEBHI HACAIKEHHSI,
HaJIeXKaTh Ha MIpHI KoHrenTparii dgirorokcnunnx exementis Na®, C17, Pb?T, Cd?*t [5-8].
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OcnosanM kepesiom ionis Na™, Cl™ € HEKOHTpOIbOBAHE Ta HEBHUIIPABJIAHE BHECEHHS B JIOB-
KLJLIg MicTa BHCOKUX KoOHIeHTpariit Texuiunol coi NaCl, sk 3acib6 60poThbu IpoTH OXKeJIe NIl
B 3uMOBHii iepion, e ionm Na™t (pyxoma dbopma) Ipu KpU30BUX KOHIEHTPAIisAX y rpyHTI it diTo-
Maci JiepeB (KOPiHHS, JIMCTKH, KOPA) BUSIBIJINCH arpeCUBHUMU (DITOTOKCUKAHTAME 1 OCHOBHUMMU
YMHHUKAMK HEKPOTHU3AIT JTUCTSHOIO IOKPUBY KPOHHU Ta Jedostialil Jepes qy TIIMBUX BUIB (Ui
CEPIIEIUCTOl, KJIEHA TOCTPOJIMCTOrO, MPKOKAIITAaHy 3BHYANHOrO0) y JiTHIN mepiof [9)].

Jlo ocnorux jxepen iomis Pb?T it Cd?* manexars asrorpancroprhi BHKHIM (>90% 3a-
raJbHOIO TEXHOI€HHOIO 3a0py/IHEHHsI ), JIe KIbKICTh aBTOTPAHCIIOPTHUX OJMHUIL Oisbine 1 MiIH,
1 HEBIIMHHO 3POCTAE, IO CYIPOBOZKYETHCS TAKUM CaMUM HEBIUHHUM 3POCTAHHSIM KOHIIEHTPA-
miit mamux ioHiB i B2ke Ha cboroaui mepesurrye [JIK Bix 30,0 mo 51,3 y rpyHTi B 30HI KOpeHEBOT
CUCTEMU JIEPEB.

[Tpu mocmimkenui piBHiB 3a0pyJHEHHSI TPYHTY B 30HI KOpeHeBOI cucrtemu Ta (hpiToMacu J1epeB-
HUX POCJIMH TOMOJI ipaMizajibHOl (DITOTOKCHIHIUMEU €JIEMEHTAMHU BUSIBJICHO, 10 IIPU BUCOKOMY
sHavenni koedimnienta xonmenrparii ionis Na® y rpymri (K, 15,7) Besimunna xoedirienra Ha-
konnueHHsi (Ky) 3amexkuThb Bij 610aKyMy/ISTUBHOI Ta JOKAII3AIIHOI 3IaTHOCTI PI3HUX OpraHiB
T Bostozie Kope-
HeBa cucTeMa TonoJi mipaminaabaol (Ky 5,2), HallHIK9I000 — (BHOTOCHHTE3YI0Ul OPraHu POCJIUH
(K4 1,56), ne koedimient konienTparii enementis (K,) y IpyHTI B 30HI KOpEHEBOI cHCTEMU
€ BIJIHOIITEHHS KOHIIEHTPAIIil eJIEMEHTIB Y TPYHTI BYJIMIYHAX HACA/PKEHD /10 1X BMICTY B KOHTPOJIb-
HUX TecT-00’eKTax Ta KoedillieHT HakonuvueHHs (biTOTOKCHMKAHTIB — BIJIHOIIIEHHS BMICTY eJjie-
MEHTIB y JIMCTKAaX, KOPiHHI, KOPI Y BYJIMYHUX HACA/RKEHHSX JIEPEB JI0 1X BMICTYy B KOHTPOJIbHUX
recr-06’ekTax (puc 1, a).

IlepeBazkie naxormuenns ionis Na™ V KOPEHEBill cucTeMi BU3HAYAE CTPATETIIO IAIITUBHUAX
3MiH MOpGhOodiziooriYHuX 03HAK Ta CTYIiHb CTIHKOCTI ACUMUIAIIIHOT CHCTEMH TOIOJI Iipami-
nmanbHol. [lonibrol 3akoHoMipHOCTI He crocTepiraeTbest npu Gioakymyssrii ionis Cl™ y ditomaci
nepes. HezatexxkHo Bij BUCOKUX piBHIB 3a0pynHenHs: rpyHTy ioHaMu Cl™, HAKONUYIEHHS €JIEMEH-
Ta B JIUCTKAX 1 KOPi NPAKTUIHO 3HAXOAUTHCS HA PIBHI KOHTPOJBLHOTO TECT-00’€KTa, HAKOIMICHHSI
Cl™ y xopiuni B 3,7 pasa mmxkua, mixx Na't.

[Ipu HeznauHOMY TIepeBHIleHH] piBHS 3a0pyHenns: C Yy TPYHTI BYJIUYHUAX HACAKEHD Bif-
HOCHO KOHTPOJIbHOI 30HU (K, 1,76) HaAKOIMYeHHs] KaIMII0 y KOPIHHI, JICTKAX, KOPI 3HAXOIAUThCSI
IPAKTUIHO Ha PiBHI TecT-KOHTPOJIO (Bimmosinno Ky — 1,08; 1,02; 1,01).

Konnentpanist Pb?T y rpynti B 30m] KOpeHeBoi crmcTemu TOIOM mpaMimaabHOT (3a71eKHO

BiJ| po3TalyBaHHsI B3JI0BXK aBTOTpacu) KosuuBaeThes B 26,0 mo 55,2 TIK. Bioakymyssiiisi Ta
bt bt

i TkauuH pociann. HaiiBuImoo 31aTHICTIO HAKONMUIYBATH Ta JIOKasizoByBatu Na

4zt

JokaJizarrist ionis P
y rpyuTi (K, 7,79) biTOTOKCHKAHT IepeBarkKHO JIOKAI3yeThest y Kopinai ( Ky 2,02) 3 HaftHuK49010
nokasizanieo B smerkax (Ky 1,09).

[Ipu oMy eKoJIoTivHA IIACTUIHICTD PIBHIB 0i0aKyMyJIsIlil pi3HIX (PITOTOKCUYIHUX €JIEMEHTIB
y diromaci jiepeB 3ajieKUTh Bijl KOHIIEHTpaIlil ejleMeHTiB y rpyHTi (auB. puc. 1, a). Exosoriuny
IJIACTUYIHICTD BU3HAYAJN SIK BiJICOTOK MaKCUMAaJbHUX PIBHIB 610aKyMyJIsliil eJleMeHTiB y (iToMa-
ci sepeB (KOpiHHSI, JIUCTKU, KOPa) BiJ MiHIMAJIBHUX DIBHIB, Jie MiHIMAJIbHI BEJIMYMHU MIHJIMBOCTI
BMICTy eJIeMeHTIB y ¢iToMaci € MOKa3HUKAMU CTIHKOCTI POCJAUH 0 NUX PIiBHIB HAKOIUYIEHHS,
BIJIIIOBIJTHO MaKCUMaJIbHI 3HAYEHHsI BU3HAYAIOTh PiBEHb IPUCTOCYBAaHHS POCJIUHHUX OpPraHi3MiB
upu i1 crpecoBux (hakTopiB, JI0 SIKUX BiIHOCATHCs (itoTokcnyni esementu [10].

s iowis Pb2+ IIPU MIOPIBHSAHO HU3bKUX KOHIIEHTPAIISX €JIeMeHTa B I'PYHTI B 30HI KOpeHe-
BOI cucreMu JepeB (min — 6,9 Mr/kr; max — 12,4 Mr/Kr) eKoJoridyHa IJIACTHYHICTH 3POCTAE
BianosiaHo y Kopinni — 325,7%, mmucrkax — 226,7%; kopi — 218,0%. IIpu 3pocranni piBHs 3a-

3aJIeKUTh BiJl iX KoHenTparil y rpyuTi. [1pu Bucokiit kormnenaTparii P
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Puc. 1. Bioakymynsris diToTokcnaamx e1eMeHTiB (Na+, cl, Pb2+7 Cd2+) Ta 1X eKOJIOTiYHA IJIACTUYIHICTD Y TPYH-
Ti it iromaci pocsuH TOHOMI HipamMiaIbHOIL:

a — xoedinieHT KoHIEeHTpanil ejeMenTiB y rpyHTi (K. ), KoedinieHT HakonuueHHs eseMeHTiB y diromaci (K )
JIePEBHUX POCJIMH TOTOJII HMipaMigasbpHOl; 6 — eKOJIOTiYHa IIACTUIHICTD OioakyMystAil (piTOTOKCHIHUX €JTEMEHTIB
y IPYHTI B 30HI KOpEHEBOI CHCTEMH JiepeB Ta (iromaci pociuH

OpyIHeHHs loHaMu Pb2* y TeXHOreHHiil 30Hi 110 npoctr. Bo3s’exananns (min — 58,1 mr/kr; max —
110,5 Mr/Kr) eKoJIorivHa [IaCTUYHICTD 3HUZKYEThCsI BIIIOBIIHO y KOpiHHi 10 183,4%; imucrkax —
173,6%, xopi — 198,1%, 1m0 xapakTepusye JOCTATHBO BUCOKY €(PeKTUBHICTDL IPUCTOCY BAJILHO-3a-
XUCHUX MEXaHI3MiB BUJLy O TOKCHYHOI il 10HIB Ph2t.

I[Iporuiexkna 3akoHOMipHicTb BusiBiena s ionis Na™. Tak, nIpy HU3BKUX PiBHAX 326Dy IHEH-
nst ionamu Na™ y rpynTi B 30H1 Kopenesoi cucremu Tomoi (min — 17,3 mMr/kr; max — 26,0 mMr/kr)
eKOJIOTIUHA, IIACTHIHICTS MoKa3HuKa 6ioaxyMyssnii Nat y ditomaci nepes BusiBIIaChH HUZBKOIO
Bianosigao y xopinmi — 170,4%; mucrkax — 132,3%; xopi — 178,8%, mo BusHadae cTiiiKicTb
TOTIOJII JI0 HU3BKWX KOHIIEHTpAIlil 10HIB Na™.

[Ipy HAKOLMYEHH] BUCOKIX KOHIeHTpariil ionis Na™ y rpyHTi B 3011 TeXHOr€HHOr0 386y IHEH-
Hs (min — 156,2 mr/kr; max — 468,3 Mr/Kr) eKoJIoriYHa IIACTUYHICTD BeJMIUH 010aKyMyJIsiiil
y KopiuHui pisko 3pocrae (558,7%), mo Brpuui BuIille Bijl HU3bKUX DIBHIB 1 Gljiblne, HIXK yiBiui
(2,5 pasa) BIIIHOCHO JIMCTKIB, OT2Ke, PiBeHb Gl0AKYMYJISIIIT eJleMeHTa HATPi0 B KOpeHeBiil cucremi
BHU3HAYAE AJANTUBHY HAIpaBjeHICTh 3MiH MOpGdodi3iooridHux 03HAK 1 CTPATErilo BHKUBAHHS
POCJIHH.

Takoi 4iTkol 3aKoHOMipHOCTI He BusiBieno s ionis Cl~ it Cd**. IIpu 3a6pymuenni rpynry
ioramu Cl™ y 30HI KOpeHEBOI CHCTEMH TOIOJI B yMOBaxX TEXHOYPOAHI30BaAHOIO JIOBKIJIS €KOJIO-
rivHa MIACTUYHICTh HE3HAYHO 3POCTAE TIJIbKU B KOPIHHI, OT2Ke, JIMCTKH 1 KOpa € OL/IbI cTiiKuMu
qo mii ionis Cl™ . Hu3bKo10 €KOIOTIYHOI0 TTACTHIHICTIO TAKOYXK XapaKTEPU3yEThCsT 610aKyMyIIAITist
ioni Cd?" 3 HuspKUM KoedimienToM HakommyenHs: y hiroMaci pocimH.

IlepeBaskHa JToKaJIi3alis HAKGLILII arpecuBHuX diToToKcnuHnx etementis NaT it Pb2+ Y KO-
PEHeBII cucTeMi TOIOJI IMpami/laJbHOl B HAYKOBiil JIiTepaTypi pPO3IJISIAETbCS SK €BOJIIOIIM-
HO-IIPUCTOCYBAJIbHUI TIPOIEC 3aXUCTY (DOTOCHHTE3YIOUUX OPraHiB POCJUH BiJl HAJIMIPHOIO Ha-
IPOMaJI2KEHHS 1TUX BUCOKOTOKCUYHHUX €JIEMEHTIB, IO IiJIBUIILYE CTIUKICTh aCUMIJIAIINHOI cUCTe-
MU TOIIOJII Ta B yMOBaX TEXHOIEHHO ypOaHI30BaHOIO JOBKLLIsSL cipusie BUuzKuBaHHIO Bry [11]. 3a
HAayKOBO-JIITEPATYPHUMU JAHUMH, POCJIUHU, K1 CTIHKI g0 il Na™, Bosogifors 31arHicTIO CTpPH-
MyBaTH HaJIXOIKEHH: I[HX 10HIB y (bOTOCHHTe3yIOul opranu, me TokcmumicTs iomis Nab y ko-
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peHesiii cucremi pocauH pizko 3HmKyeThest (Kp 0,5), mo y 5,2 pasa HuzK4Ye, HIK TOKCHUYHICTD
Na't y mmcerkax (Kp 2,7) [7, 12]. Y pociun Tononi mipamigaabHol Hpy BiHOCHO BHCOKOMY Ha-
KONWYEeHH] B JTUCTKAX (PITOTOKCUIHUX €JIEMEHTIB MOBHICTIO BiJCYTHIi KpafloBuil i MiXK>KMIKOBUIA
HEeKPO3. BusiBiieHnii ToukoBuil HEKpo3 (2—4 TOUKHM HA JIMCTKOBY IIACTUHKY y 34% ypaskeHux
JIICTKIB) € HACTUIBKH CJIA0KNM, IO HPAKTUIHO HE MOXKE BILIMBATH Ha (DYHKI[OHAJLHHUN CTAH
pocsimi. KiIbKiCTh JIMCTKIB ypaskeHuX XJIOPO30M CTAHOBUTH 1,8% JIMCTSHOTO NMOKPHUBY KPOHH,
IO CBIIYUTHL NMPO CTIAKICTH acuMIISANIRHOI cucremu Tonoui mipamiganbuol. IIpore y 71,4% mo-
CJIIPKEHUX JIEPEB CIIOCTePIrajiach CyXOBEPIIUHHICTD Ta 3aCUXAHHS OKPEMUX T'iJIOK 3 YPaKeHHIM
kpouu Bix 20,0 1o 71,0%.

OCHOBHOIO IPHYMHOIO CyXOBEPIIMHHOCTI NIPU BHCOKMX PiBHsAX KoHIeHTparii Na™t (520 wmr/
100 r) i Pb2+ (10 Mr/Kr) € po3BUTOK KODEHEBOI HEJOCTATHOCTI, MOPYIIEHHSI KOPEJSITHBHOIO
KOPEHEBO-JINCTKOBOT'O (DYHKITIOHAJILHOTO B3a€MO3B’I3KY, 1110 3B’SI3aHO 3 MPUTHIYEHHAM (DYHKIHO-
HyBaHHSI KODEHEBOI CUCTEMU, siKa He 3a0e3I1e1Uy€e Ha3eMHY YacTUHY JePeB PEUYOBUHAMU XKUBJICHHS
i Bozu Ta MeTabostiTaMu, sIKi CHHTE3YIOThCs B KOpeHeBiii cucremi (aminokuciaoru, 6iiku, docdop-
Hi croiyku, HeoOxiqui rpynu ditoropmonis, depmentis Tormo) [13]. Texunorenue 3abpyiHeHHst
rpyHTy, ocobimBo iomamu Na© i BakkmMm MeTasamm (Pb2+)7 raJibMyIOTh PICT TOJIOBHOTO KO-
peHs BHACJIJIOK HOPYIIEHHS CTPYKTYPH # MeTabosi3My KJ/UTHH, M0 CHPUYIUHSE 3MiHY (hopMmu
kopenesol cucremu |11, 14].

Kpim Toro, Ha po3BuTOK KOpEHEBOI HEIOCTATHOCTI TOIOJII MpaMifaJIbHOI BILTUBAIOTE emnadid-
Hi [IOKA3HUKHU TPYHTY MICBKUX TexHoypboeiadoronis (medinur Bosorocri, MiHepaabHOIO YKUB-
JIEHHsI, TYMYCY, OPTaHIYHOT'O a30TY, Mg2+), IO 38 HOPMATUBHUMU OI[IHKAMHU BJIBIUi-TPUYl HUXKUeE
onTuMasbHOro pisus. IIpu 1poMy BuCOKI koHnenTpamii ionis Nab 3mimioors KucaorHicTs rpyH-
TOBOIO po34mHy J10 Jry2kHOI peakil (pHe Bix 7,20 mo 7,86), 1110 He crpusie HOPMAJLHOMY POCTY
i posBuTKY Kopenesoi cucremu. Ilpu mpomy ionn Na™ y kopemesiit cucremi mifcHIO0Th BOIHEIT
nedinuT poCnH, M0 3HUXAKYE JOCTYIHICTD BOAM POCIUHAM, TOOTO 3aCOJIEHICTH 33 XapaKTEePOM
Il eKBiBaJIEHTHA BUCYIIIYBAHHIO 'pyHTY. B ymMoBax KuiBchbkoro merarosicy, /e BOJIOTICTb TPYHTY
nusbKa (9,7% Bin onrumanbioro) i konmentpanis Nat y kopinni najgmipna (0,520%), ciocrepi-
raeThCsl BUCOKUI PiBeHb CyxoBepuinHHOCTI Jiepes (y 5,0 pas3a Buiie nNpupoHOl 30HN).

Orxe, nepepazkue Haxommdenns ionis Nat i Pb2+ Yy KOpEeHEeBiil cucTeMi Ta 9aCTKOBE BlIMU-
PaHHS BEPXIBOK JlepeBa HAYKOBISMU PO3IVISAIAECThCS K QIaIITUBHA PEAKIlis, K& HallpaBJeHa Ha
onTuMizaIio (PYHKIIOHAJBHOIO CTAHY POC/IMH B yMOBAX TEXHOT'€HHOI'O 3a0pY/HEHHs JOBKIJLIS
Ta € MPUCTOCYBAJIbHO-3aXNUCHAM MEXAHI3MOM 1 BU3HAYAE CTPATETII0 BUKWBAHHS BUJY B €KCTpe-
MaJIbHUX YMOBaX TE€XHOYpPOAHI30BAHHOI'O JIOBKIJLJISI.

[Tpu nboMy hopMyBaHHS CYyXOBEPIITUHHOCTI JE€PEB aKTUBI3ye OOKOBI CILIAYl OPYHBKH, [TATOHU
SIKUX BOJIOJIIOTH JIOJIATKOBOIO CTIKICTIO HOPIBHSIHO 3 MaTepuHChbKUM opranizmoM [13]. Bracimok
[IPOPOCTAHHS CILITINX OPYHBOK POCJIMHHUN OPraHi3M 3[IaTHHU 10 BiIHOBJIEHHSI KPOHH, IO 0CO0-
JINBO MPOSIBJISETHCS TIPU [IPOBEJIeHH] KpoHyBaHHs JiepeB. [loibHy crparerito BUXKUBaHHS MOXKHA
PO3IIIaTH K BUSB 3JIATHOCT] TOIIOJI TipaMiTaJIbHOI a/IallTyBATUCH JIO 3POCTAHHS TEXHOTE€HHOTO
3abpyIHeHHS (DITOTOKCUYHUME €JIeMEHTAMU Y JIOBKLJLII METAIIOJIiCY.

OcHoBHuMU (DITOIHIMKATOPHUME MapKepaMmu (DYHKIOHAJIBLHOIO CTaHy JEPEBHUX POCIUH €
mMopdodiziosnoriuni o3naku: piuauii npupicr Jepes 3a jgoBxuHOK0 oxHopiuHux narouis (I i IT mo-
PsIZIKY ), KIJIBKICTh JIMCTKIB HA MArOHAX, IUIOIIA, JIOBXKUHA, IIMPUHA Ta iHIEKC (GOpPMU JIMCTKIB,
HAKOIIMYEHHs CyX0l OioMacH y JIMCTKaX, PiBEHb BOJIOTOCTI Yy JIMCTKAX, IHTEHCUBHICTH (POTOCHHTE-
TUYHUX TIporieci 3a ingekcom iHaykiil (Fm/Fs) dayopecuennil xmopodina y jaucrrax.

Cryminb npurHideHHst GyHKIIOHAIBHOIO CTaHy 3a (DITOIHANKATOPHUME ITapaMeTpaMu TOIOJ
mipaMizajibHOl 0e3 KPOHYBaHHS JIEPEB MPOsIBUBCA HE3HAUHMMH 3MiHamMu Mopdodiziosoriaamx

ISSN 1025-6415  Jlonosidi Hayionaavroi axademii nayr Yrpainu, 2014, N8 159



KOHTPOJIb BYJI. akaj. Jlebeaena
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Puc. 2. Kommrekcua orinka mopdodizionoriaanx mapaMeTpiB POCTOBAX IPOIECIB B YMOBaX TEXHOTEHHOI'O 3a-
OpynHensas M. Kuis (a — 110 KpOHYBaHHS JiepeB; 6 — MicJisl KDOHYBaHHSI JIEPEB):

1 — miomma JUCTKIB; 2 — JIOBXKUHA JINCTKIB; 3 — IIUPUHA JINCTKIB; 4 — iHJeKC POPMU JIUCTKIB; 5 — HAKOIIMIEHHSI
cyxol 6iomacn B JInCTKax; 6 — BMICT BOJU B JIMCTKAX; 7 — piunuii npupicr gepes (I mopsamok); 8 — piunwii npupicrt
nepes (II mopsiox); 9 — KiabKicTh sueTkie piunoro npupocry; 10 — Fm/Fs — ingexce ingykuil duyopecueniii

xJ10podblly B JIUCTKaX, % KOHTPOJIBHOTO TECT-00’EKTa

o3HaK (a Ha puc. 2) 1 HpaKTUYHO 36iraeThbCs 3 HapaMerpaMiu KOHTPOJILHUX TeCT-00 €KTiB HicIst
iX KpoHyBaHHs (JuB. 6).

Ananalitist 1epeB B eKCTpeMaJjibHUX YMOBaX I'PYHTYETHCsI Ha BapiabejbHOCTI, €KOJIOTIvHIf
IJIACTUYIHOCTI Ta CTifikocTi ditoingukaropaux Mopdoddiziosioriuanx napameTpis ix (yHKIHO-
HaJIBHOI'O CTaHYy, J€ 3/IaTHICTh POCJUHHUX OPraHi3MiB &IalITOBYBATUCH J0 3MIHM 30BHIIIHIX yMOB
JIOBKIiJIJIsT 3yMOBJIeHA 3MiHAMU MOPQOJIOTiIHUX CTPYKTYP Ta disioysorivaux QyHKIN, y SIKAX
BijlobparkeHa Jiisi TEXHOT€HHOI'O HaBaHTaXKeHHs. Taky 3/aTHICTb POCJIMHHUX OPraHi3MiB IIPUCTO-
COBYBaTHCh JI0 3MiHIH YMOB HABKOJIUIIHLOIO cepemoBuiiia Jl. I'poa3uHChbKMil po3riIsgaB K MIPOsiB
HaifiHOCTI GlOJIONIYHMX CHCTEM, SIKi BOJIOMIIOTH BIAIMOBIIHUMN MeXaHI3MaMM aJalrTallil Ta cTiii-
kocri [15].

Haiiuium piBHeM 3MiH apaMeTpiB eKOJIOIYHOI INIACTUYIHOCTI XapaKTepu3yThcs MOPGO-
dizionoriuni osnaku piunoro npupocry 1600% 3a mosxkunoo oxpopivamx naronis II mopsaxy
i 538,3% nst 1 mopsiky, a Takoxk HakommdeHHsi cyxol Giomacu B jmcrkax (666,7%) ta 3a mo-
KasHuKamu 1iont juctkis (558,9%), came i nmapaMerpy BU3HAYAIOTH CTYIIHb Al TUBHUX 3MiH
POCJIMH TOMOJI TpaMilabHOl B yMOBax TeXHOypbaHi30BaHOrO H0BKiLIsA. OCHOBHI 9acTUHI MOD-
dodiziosorivanx o3HaK (PYHKIIOHAJBHOIO CTAHYy POCIMH B €KCTPEMAJIbHUX YMOBaX BJIACTHBA
3HAYHO HUKYa aMIUITy/1a 3MiH (biTOIHMKATOPHUX IIapaMeTpiB: JOBKUHA JUCTKIB (285,7%), min-
puna (259,5%), ingekc dopmu muctkis (256,1%), inTeHCHBHICTH (DOTOCUHTETUIHUX MPOIECIB 3a
inziekcom duryopectiennii xsopodiny B smerkax (241,5%), 1110 xapakTepusyoTh BUCOKY CTIHKICTD
TOMOJI 3a IUMU O3HaKaMu. [Ipu mpoMy BOTHUI pexKUM Ma€e HaAMEHIITY eKOJIOTIYHY ILIACTUYHICTD
(157,2%) 1 3HAXOMUTHCS HA BIIHOCHO IIOCTIHHOMY piBHI, 1110 3a0e3neuye cTablibHuil nepebir KuT-
TEBO BAXKJ/IMBUX IPOIECIB V POCIUH BUIY.
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Puc. 4. Peamizanis amantuBHOTO mnoreHmiamy Mopdodiziosoridaux O3HAK TOMOJI MipamiZaJbHOI TEXHOTEHHO
TpaHCcHOPMOBaHUX ypboeaadoToIiB:
1 — oHTOreHeTHYHA ajmanTaiis; 2 — (QiToreHeTUYHa, aanTarlist

Y KpUBHX €HJIONeHHOI Ta BHYTPINIHBOBUIOBOI BapiabeabHOCTI MOpdOodi3iooriunux 03HaK,
IPAKTUIHO BiJICYTHSI aCUMETPisi, IO XapaKTepHO i CTINKuX BUIIB aepes. [locimkeni kpusi
enjiorednol (puc. 3, a) Ta BHYTPIIHBOBHI0BOI (puc. 3, 6) BapiabesbHOCTI (DITOIHMKATOPHUX
napaMeTpiB (QYHKIIOHAJIBHOIO CTAHY TOTOJI ITipaMilabHOI B yMOBAaX TEXHONEHHOTO 320Dy IHEHHS
MaKCHMaJIbHO MEPEKPUBAIOTHCH 3 KPUBUMH KOHTPOJBHOI'O TecT-00’€KTa, AK 1€ MOKA3aHO JIJIs
napaMeTrpa HaKOINHMYeHHs1 cyXol 6iomacu y jmcrkax (puc. 3).

[Ticist KpoHyBaHHS JI€PEB TOIOJI ITipaMiTaabHOI CIIOCTEPIraEThCsa 3HAYTHE 3POCTAHHS BeJTUINH
peastizariii aIanTUBHOIO HOTeHIiaxy Mopdodiziosoriuaux o3HaK (PyHKIIOHAJIHLHOTO CTAHY POC-
JIMH, dKi 3HaxonaThesa B Mexkax 80,9-91,2% — onrorenermuna ta 77,4-92,3% — dinorenernuna
aganranii (puc. 4).
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Otxke, cTpaTerisi BUYXKUBaHHS TOIOJI MipaMiaJIbHOI B eKCTPEMAJIBHIX YMOBaX 0a3yeThCsl HA

3axucTi poTocHHTE3yIOUNX OpraniB pocsuH. [Ipw 1boMy pocC/auHHUN OpraHizM Mae 3JaTHICTb

CTPUMYyBaTH HAIXOKeHHs 10HIB N a’ Big KOpIiHHS 710 HA3eMHOI YACTUHH, Ji€ PiBeHb TOKCHIHOCTI

ionis Na® y xopemesiit cucremi Hizkunmii y 5,4 pasa, HizK y JIICTKAX, 10 BU3HAYAE CTPATEriio
aJanTUBHUX 3MiH (diToingukaTopunx Mopdodiziosoriannx o3HaK QyHKITIOHAILHOIO CTaHy POC-
JIMH Yy TEXHONEHHOMY cepeJIoBHIi. Bingmupantsi croBOypPOBUX BEPXIBOK Ta T'iJIOK KPOHHU (CyXO-

BEPIIMHHICTL) aKTUBI3ye GOKOBI CILIsiui OPYHbKH, HATOHU SIKMX BOJIOIIOTH JIOJIATKOBOIO CTifiKic-

TIO TIOPIBHSIHO 3 MaTEPUHCHLKUM OPTaHi3MOM, IO CIIPUSE BiIHOBJICHHIO (DYHKITIOHAJILHOTO CTaHy

POCJIMHHOTO OpraHizMy 3a iHaukaTopHuMu MopdodiziosoridyHuMu mapamMerpaMu Ta 00yMOBJIIOE

BiIHOCHY CTi#iKicTh BHJLy TOIOJI HipaMifajabHOI B yMOBaxX ypOOTEXHOI€HHOTO 3a0py /IHEHHS.
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E.T. JIynumma, 1. K. Tecaenko, B. B. Brikos

CrpaTterusi BbI>KUBAHUS JIPEBECHBIX PACTEHUI TOMOJISI TUPAMUIATHHOTO
(Populus pyramidalis Roz.) B ycioBusax yp6oTE€XHOI€HHOIO
3arpsi3HeHUsI

Ipeumyuecmeennas rokarusauus uonoe Nat 6 Kopnesoti cucmeme MONOAA NUPLMUILADHOZO
onpedeasem HANPaBAEHHOCTD GOANMUCHBIT USMEHERUT U CMPATNE2UI0 BHIHCUBIHUA U 8 YCA0BU-
AT mexnoypbosdadomonos mezanouca. Haxonnenue xpusucnos xonyenmpayui Nat 6 xopresot
cucmeme YCKopAOm GopmMuposanue cYrosepuurHocmu JEPEGHES, 8 NPOULCCE KOMOPO20 GKMUBUIU-
PYOMeA 60K06bIE CRAUUE NOUKYU, Nobeat KOmopur 00aadaom Jonosrumessrot Yyecmotiuueocmyio
N0 CPABHEHUIO C MAMEPUHCKUM ODP2AHUIMOM, YMO CNOCOOCMBYEM BOCCMAMOBAEHUIO PYHKUUOHAND-
HO20 COCMOAHUSA PACMENHUT C BBICOKOT CMENEHDIO PLAAU3AUUL AOANMUBHO20 NOMEHUUAAL MODHO-
PusuonoeuneckuT NPu3naKos Ha yposue onmozenemuseckolt (80,9-91,2%) u dunozenemuneckozo
adanmavuy (77,4-92,3%).

O. G. Lutsyshyn, I. K. Teslenko, V. V. Bykov

Survival strategy of Bolle’s poplar (Populus pyramidalis Roz.) wood
plants under urbotechnogenic pollution conditions

The main localization of Nat ions in the root system of Bolle’s poplar determines the adapta-
tion and the survival strategy of species under technourboedaphotopic conditions of a megalopolis.
Accumulation of Na't ions in critical concentrations in the root system accelerates the top drying
of trees. It forces the actiwity of dormant lateral buds, shoots of which have additional resistance
comparing to the parent organism, which favors the restoration of a plant functional state with high
level of adaptive potential implementation of morphophysiological features at the level of ontogenetic

(80.9-91.2%) and phylogenetic adaptations (77.4-92.3%).
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