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BY®EPHA CTIMKICTH TA TEXHOJIOT'Ti 3AXHUCTY JEPEBHUX HACAJI)KEHB
YPBOEKOCUCTEM

JlocmikeHo BIUTMB JI0JAaTKOBOTO CTPECOBOTO (haKTOpa — «KHCIOTHOTO IOUIY» Ha CTaH
Oy(depHOi CHCTEeMH JTUCTKIB JOMIHYIOUHX JEPEBHUX POCIMH MICHKOTO CepeloBHINA. BiamoBiaHO 10
NOCWJICHHSI PIBHS aQHTPOIOTEHHOTO THCKY Ha POCIHHHU CIIOCTEPIra€ThCsi 3HWKEHHS OydepHoi
HOTEeHLI{ Ta CTIMKOCTI BHYTPILIHBOTO CEPEAOBHUINA ACUMUIALIHUX OpraHiB, 3pOCTaHHS IOKa3HUKA
3MILIEHHS KUCJIOTHOCTI NMPOTOIUIACTY Y HACTYNHOMY psiii GYHKIIOHAJIBHUX 30H: (POHOBA TEPUTOPIS
— 30Ha KOMIUIEKCHOTO O3€JICHEHHSI — 30Ha JKUTIIOBOI 3a0y/10BH — 30HA TPAHCIIOPTHHX IIISXIB.

MakcumManbHOK 0101HIMKAIIIHO NPUAATHICTIO BOJIOAlE BepOa MOBUCIA, IO MOB’S3aHO 31
3HAYHOIO YYTJIMBICTIO BHY J0 YMOB 3pOCTaHHS Ta HU3bKOIO €KOJIOTIYHOIO IUIacTHyHicTIO0. HaiiBuia
cTabuTpHICTh OydepHOi cuCTEeMH XapaKTepHa Ui TipKOKallTaHa 3BHYAWHOIrO, IO CBIIYUTH IPO
NPUCTOCYBaJbHY 3/4aTHICTb Buay. [IpomikHE NOJOXKEHHS 3aiiMae KJIEH TOCTPOJMCTUH, SKUN
HAJIGKUThH JI0 CEPEIHBOT KaTeropii CTiKoCTI OydepHOi CHCTEMH JTUCTKIB.

3arponoHOBaHO 3aX0/I1 3aXUCTY JEPEBHUX HACAIKEHb YPOaHI30BaHUX TEPUTOPIH.

KawouoBi cioBa: 3aXHMCT JE€pPEeBHHUX HACa/KeHb, KUCIOTHUH nom, OydepHa CTIHKICTb,
aganraris, ypOaHi30BaHE CEPEIOBHIIE, AHTPOIIOTEHHE HABAHTAXKCHHS.

The influence of an additional stress factor — "acid rain" on the state of the protoplast’s buffer
system of the dominant tree plants in the urban environment - is studied. In accordance with the
increase of the anthropogenic pressure level on plants, there is a decrease in buffer potency and
stability of the assimilation organs’ internal environment, an increase in the index of acidity
displacement of the protoplast in the following row of functional zones: background zone —
complex greening zone — housing development zone — transport routes zone.

Salix babylonica L. has the maximum bioindicative suitability due to the high sensitivity of
the species to the growth and low ecological plasticity conditions. The highest stability of the buffer
system is typical for Aesculus hippocastanum L., which indicates the adaptive ability of the species.
The intermediate position belongs to Acer platanoides L., which is related to the average stability
category of the protoplast leaves buffer system.

The measures of woody plantations’ protection of urbanized territories are offered.

Key words: woody plants’ protection, acid rain, buffer stability, adaptation, urbanized
environment, anthropogenic loading.

IlocranoBka mnpodjemu. JlepeBHI pPOCIWHU, IO BHKOPHCTOBYIOTHCS B 3€JIEHUX
HACa/DKEHHSAX ypOaHI30BaHMX TEPUTOpiH, CiIyKaThb OI10OIHAMKATOpPaMHU EKOJIOTIYHOTO CTaHy.
Boanouac, nepeOyBatoun B yMOBax TpUBaJIOi €KCIO3MIIll, BOHU BiIYyBaIOTh BIUIMB KOMILIEKCY
dakTopiB ypOocepenoBHIa Ta pearylOTb Ha HBOTO HHU3KOI MPHUCTOCYBAJIBHUX abo
JECTPYKTUBHUX 3MiH, CTYMIHb IIPOSIBY SKUX 3aJI€KHUTh BiJ] BEIMYUHU AHTPOIIOI'€HHOT'O BILIMBY.
OpxHUM 3 HAMOUIBII YYTIUBUX 10 AHTPOIIOTEHHUX Ta MPUPOJHUX 3MiH JOBKULIA € JTUCTOK, KUK
MIBU/INE, HDK IHII OpraHd, pearye Ha KOMIUIEKC BIUIMBIB HABKOJHWIITHHOTO CEPEIOBHIIA.
Jocnimpxenns 6y¢pepHoro noTeHuiaty JUCTKIB IEPEBHUX MOPiJ B yMOBaX MICHKOT'O CEpeIOBHUINA
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€ 1HPOPMATUBHUM MOKa3HUKOM (piTOMeNiopaTuBHOI (PYHKIIIT, CTIMKOCTI Ta MPUAATHOCTI POCITHH
JUTS. O3CTICHEHHSI THX YH 1HIIUX SKOTOIIB, a TAKO OCHOBOKO JIJIsl MI00PY 3aX0/IiB MO JOTJISITY 32
nepeBamu [2, 4, 22].

AHaJi3 nociigxensb i mydaikaniii. EQexTuBHICTh BUKOHAHHS OYHIYBATLHUX (YHKIIIH
POCIIMHAMHM 3aJICKHUTh BiJl PIBHA X JKHUTTE3MATHOCTI, TOOTO 34aTHOCTI MIATPUMYBAaTH OCHOBHI
MeTa0OJI4HI MPOIECH B KOHKPETHHX yMoBax pocty [17, 20]. Haiibinem indopmaTuBHUMU
1HIUKAaTOpaMu aanTUBHOT MOTEHIIIT pOCIUH € (i3i00TiuHI Ta 610XiIMIYHI BIacTHBOCTI [7, 9, 16].
KokeH BuA BiA3HAYAETHCA BJIACHOIO TEHETHYHO YCHAJKOBAaHOI HOPMOKO  peaKiii,
MOYKJIMBOCTSAMH 1 TJIMOMHOIO aJarTamiiiaux 3MiH.

CriiikicTh a00 JKUTTEBICTh POCIUH MOKe OyTH BH3HaUeHa BEIMUMHOIO Oy(depHOi EMHOCTI
BHYTPIIIHBOIO CEpPEIOBUINA OPraHiB acUMUIALIl, 3 BUKOPUCTAHHSAM TECTYy 3 BIUIMBOM
KHUCJIOTHOTO JIOIY Ha MPOTOIUIACT KIIITHH JHCTKIB [3, 15].

B nanuii yac acieKTH BUHHUKHEHHS Ta BIUIMBY KHUCJOTHHUX JOIIIB HA Pi3HI KOMIIOHEHTH
€KOCHCTEM € aKTYaJIbHUMH NMHUTAaHHSIMH Ta 3aBJaHHSAMH €KOJOTIYHOTO JOCIHIKEHHS, a TaKOoX
OJIHI€IO 3 TJIOOAIBHUX €KOJIOTIYHUX TPOOJIEM.

CrymiHp BHYTPINIHIX 3MiH 1 MOIIKO/KEHHS JIMCTKAa BU3HAYAETHCS CHENU(DIKOI poxy
POCIMH Ul HIATPUMAHHSA KHUCJIOTHO-JIY’KHOIO OajlaHCy HpPOTOIUIACTIB Ha Tl HAIXOKCHHS
aHTPOTIOTEHHHUX 3a0pyAHEHb y opraHisM [5]. BimxwieHHs mnapaMerpy KHCIOTHOCTI Bij
ONTUMAJILHOI'O Ma€ HETaTMBHUI BIUIUB HAa METa0OJIuHI MPOLECH, 30KpeMa Ha (yHKIIOHYBaHHS
OinKiB Ta (hepMeHTiB [6].

OpHuMH 3 JOMIHYIOYMX BHIIB JEpEB, MOMMPEHUX Yy MICBKAX EKOCHUCTEMaX, €
ripkokarran 3pudaiiauii (Aesculus hippocastanum L.), kiaen rocrponucruii (Acer platanoides
L.) Ta BepOa moucaa (Salix babylonica L.) [18, 19], mo i oOymoBmiI0 BuOip HaMU 00’ €KTIB
JIOCIIIKEHHS.

BujinenHsi HeBMpilIeHHMX paHille YacTHH 3arajbHOi mpodJjemu. JlocmiKeHHS
KpPUTEpiiB CTIHKOCTI POCIMH B YMOBax ypOOcepeloBHINA NPOBOAMIOCS BUEHUMH 100
TpaB’SIHUCTUX PpOCJIWH, 30KpeMa 3HayHa pojb BiABeleHAa MOPQOJIOTiyHINA (PITOIHIUKALII.
BuBuenHs piBHs cTabibHOCTI Oy(epHOI CUCTEMHU BHYTPILIHBOTO CEPEOBHUINA aCHMUISIIHHUX
OpraHiB POCIUH IPOBOANIOCS (hparMEHTAapHO Y IPUPOJIHUX JIICOBUX EKOCHUCTEMAX.

B ymoBax ypOocepenoBuilia Hamu J0CIiIKeHO OypepHy €eMHICTh JIUIH CEPLETUCTO], 1110
MOCTYKHMJIO HalIHHUM KPUTEpIEM BIDKUBAHHS BUAY B KOHKPETHHX yMOBax pocty. Tomy aHami3
OydepHOro MOTEHILIady TOMIHAHTHUX JEPEBHUX POCIMH MICBKMX €KOCHCTEM MiAXOIUTh IS
BUSBIICHHSI PE3UCTEHTHUX Ta YYTJIIMBUX BHJIB, SIKI MOXKYTb OYTHM BHUKOPHCTaHI SIK €(EeKTHBHI
¢diTopemenianTu Ta (iTOIHAMKATOPH CTaHy AOBKULIL. Hamu mnpoananmizoBaHa JOLUIBbHICTB
npoBeeHHsT (ITO3aXMCHUX TMPOIEAyp IS KOKHOTO BHIYy JepeBa 3 BpaxyBaHHSIM HOTO
€KOJIOTIYHUX Ta (i310JI0TIYHUX OCOOIUBOCTEM.

ITocTanoBka 3aBaaHHsi. Meroro poOOTH € BUBYEHHS BIUIMBY KOMILIEKCY (haKTOpiB
ypOOTreHHOTO cepe/loBHILA HAa XKHUTTEBICTH POCIUH 3a piBHEM cTabiibHOCTI OydepHOi cuctemu
JIUCTKIB 1 BUSIBJICHHS NIEPCIIEKTUBHUX JIEPEB Y MICbKOMY O3€JI€HEHHI, a TaK0X MiA0ip HalOUIbII
e(peKTUBHUX METO/IIB 3aXHCTY J€PEBHUX POCIIUH.

Bukiaan ocHoBHoro marepiany. JlocmimkeHHs npoBoawiocss B IBaHo-PpaHKIBCHKIM
ypOoekocucTeMmi, ska po3TalloBaHa B PO3IMIMPEHId yacTuHI OaceiiHy piuku Buctpuis Ha mMexi
3axigHo-1icocTenoBoi 30HM Ta Ilpukapnartsa. BiamoBigHo 10 NpUHLMIY (QYHKIIIOHAJIBHOTO
30HYBaHHS TepuTOopii Oyna po3pobiieHa Mepexka MOHITOPHHTY JUIS MICHKOi €KOCHUCTEMH, SKa
Oyna poszaijieHa Ha 30HY TPAHCIOPTHUX IUIAXIB, 30HY JKUTIOBOTO MAacHBY Ta 30HY
KOMIUIGKCHOTO O3€JeHEeHHA. Y sKOcTi (DOHOBOi, OOpaHO EKOJOTIYHO YHUCTYy TEPHUTOPIIo,
po3TalioBaHy 3a MeXamMH MICTa.

Binbip pocnuHHOrO Marepiaidy 3A1MCHIOBaBCS 3 TUIOK OJHOTO MOPSAKY Taly)KEHHS
HIDKHBOI YaCTUHW KPOHU ITiJI YaCc aKTUBHOT'O PO3BUTKY cHCTeMH acuMiIsAIii (uepBens) [10]. ¥V
Mexax (YHKIIOHATHHOI 30HHU BiIOMPAH JUCTKH 3 5—8 0COOUH KOKHOTO JOCTIAHOTO BUAY Ta B
nogaibmomMy GopMyBai 3MimaHny npoOy. KucCIOTHICTH MPOTOIIACTIB JUCTA A0 1 TICHs
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MTYYHOTO MIAKUCIACHHS JOCTiKyBaiack Ha pH-metpi 3a 3arampHONpHHHATHM MeTomoMm [13].
[ToBTOpEHHS €KCTIEPUMEHTIB YOTUPHUPA3OBE.

Y MICBKHX YMOBax CIOCTEpIraeThCsl 30UIbIIIEHHS 3Ha4YeHHsI pH mpoToriacty BCix BHIIB
JIEPEeB Yy HACTYIMHOMY sl (PYHKIIOHAIBHUX 30H: 30HA KOMIUIEKCHOTO O3€JICHEHHS — 30Ha
JKUTJIOBOT 3a0y/TOBH — 30HA TPAHCIOPTHHUX IUISAX1B, MOPIBHAHO 3 (poHOBOIO 30HOIO (Tadsm. 1-3).

Tabauys 1
IMapamerpu crany 0ydepHoi cucremu Jucts Aesculus hippocastanum L. B ymoBax micta
IBano-PpaHKiBCbKA

DyHKITIOHATbHA 30HA pH mouatkoBe A pH pH’/pH.,%
doHOBa TEPUTOPIs 9,57%0,01 3,99+0,04 35,55
30Ha KOMILIEKCHOTO 5644003 3,77+0,03 33,16

03CJICHCHHS
30Ha KUTI0BO] 5 92+0,02* 4,150,04* 30,00
3a0y10BU
30Ha TPAHCTIOPTHHX 6.62+0,03* 4,59+0,02* 30,66
TUISIXIB

* [lpumimka: BiTMIHHOCTI 3 KOHTpoJieM HaniiHi mpu P<0,05.

Crionyku BaXKHUX METaJliB BIUIMBAIOTH HA BHYTPIIIHE CEPENOBHINE KIITHH POCIUHHHUX
OpraHi3MiB, NPHU3BOJAATH 1O 3HIKEHHS PIBHS NPUPOAHOI KUCIOTHOCTI mportomiacty [21].
MaxkcumanpHe MiUIyTOBYBaHHS TIPOTOIUIACTY JEPEBHHUX pOCIHHH 3adikcoBaHe B 30HI
TPAHCHOPTHUX MLUIAXIB, IO IMOSCHIOETHCS HAMBUIIMM piBHEM 3a0pyJHEHHS HaBKOJIUIIHBOTO
cepeoBUINa BAKKIMH METAJIAMH.

[TponopuiiftHO 10 PiBHS AHTPONOI€HHOTO HABAHTAKEHHS CIOCTEPIraeThCsl 30UIBIICHHS
MOKa3HUWKa 3MIIIEHHS KUCJIOTHOCTI MPOTOIUIACTIB JIUCTKIB y BCIX (YHKI[IOHAJbHUX 30HAX
ypOokocucremu BigHOcHO ¢QoHoBOi Tepuropii. Y Aesculus hippocastanum L. Ta Acer
platanoides L. cmocrepiraeTbcsi 3Ha4YHE 30UTBIICHHS I[LOTO IMApaMETPy B IKUTIOBHX Ta
TpaHCHOPTHUX 30Hax Micta, y Salix babylonica L. — Takox y 30HI KOMILTIEKCHOTO 03€JICHEHHSI.

Jlig Toro, mo6 OLIHUTHU CTaOUIbHICTh Oy(EepHOi CHCTEMU JHCTS JEPEBHUX POCIHH, MU
BUKOPHCTOBYBAJIM CIIBBITHOLIEHHS KHCIOTHOCTI KIHIIEBOTO 10 nodaTkoBoro pH mpoToruiacty
micast mwTyyHoro minkucieHHs (pH), mo xapakrtepusye piBeHb CTIMKOCTI POCIMHH [0
HiAKUCIeHHs 330BHI. He crioctepiratoTbCst CyTTEBI 3MiHU CTaOIbHOCTI Oy(hepHOi cucTeMH JTUCTS
Aesculus hippocastanum L. micist mTy4HOro migKWMCICHHS B (PYHKI[IOHAJIBHHX 30HAX MICTa
BiZTHOCHO (oHOBOI 30HHU. Lle Bkazye Ha BiIHOCHY CTIMKICTh BUIY Ta il aJaNTUBHY 3/aTHICTH 10
BIUTMBY CKJIQAHHUX CTPECOBUX (HAKTOPIB HABKOJIUIIHHOTO CEPEIOBHIIIA.

BcranoBneHo 3HMKEHHS Oy(epHOi pe3rucTeHTHOCTI mpoToruactiB Acer platanoides L. B
30H1 )KUTJIOBOI 3a0y/T0OBH Ta TPAHCIIOPTHUX LUISAXIB (TabI. 2).

Tabauys 2
IMapamerpu crany 0ydepHoi cucremu Jucts Acer platanoides L. B ymoBax micta IBaHo-
@PpaHKiBCbKa
DyHKITIOHATBHA 30HA pH nouarkose A pH pH’/pH,%

doHoBa TepUTOpis 5,24+0,03 3,38+0,02 35,50
30Ha KOMIUIEKCHOTO O3€JIEHEHHS 5,31+0,04 3,45+0,02 35,03
30Ha )XHUTIOBOI 3a0y/TI0BH 5,37+0,02* 4,00+0,04* 25,51*
30Ha TPaHCMOPTHUX MUIAXIB 6,63+0,02* 4 50+0,04* 32,13*

*[Ipumimka: BIIMIHHOCTI 3 KOHTpoJieM HafiiHi npu P<0,05.

MiHimManpHa CTIHKICTP BHYTPIIIHBOIO CEpENOBUINA JIUCTS CIIOCTEPIraeTbcs B 30HI
KUTJIOBOI 3a0y/I0BH MICTa, 110 MOXK€ OyTH MOB'sI3aHE 3 1HAUBITYATBHUMH OCOOJIUBOCTSIMH BUTY

41




ISSN 2415-3184 Exosnoriyna 6e3mneka Ta 30aJaHCOBaHE PECYPCOBHUKOPHUCTAHHS

BHOIPKOBO 3aCBOIOBAaTH Ba)XKi METaJIM, SIKI MArOTh PI3HI CTYMEHI TOKCHYHOTO BIUIMBY Ha
OpTraHi3M POCIIUH.

bydepna cucrema mumcts Aesculus hippocastanum L. B micti HecTabinbHa, IO CBIAYUTH
PO 3HAYHE 3MEHIICHHS MOJIMBOCTI MPOTHAIl MiAKUCICHHIO 330BHI y BCIX (DYHKIIOHAJIBHHUX
30Hax ypboekocucremu (tabdma. 3). Lleit Bua 4yTnuBO pearye Ha IOAATKOBUN (DaKTOp cTpecy B
MICBKUX YMOBaX, SIKHI MOYKHa BUKOPHUCTOBYBATH B (DiTOAMHAMIYHUX JOCHIKEHHSAX HACEICHUX
MYHKTIB.

KucnoTHuii mom HEraTMBHO BIUIMBA€E HA CTaH JOCHIIKYBaHHUX JIEPEBHUX POCIHUH, IIO0
BUPOCTAIOTh y MICBKHUX €KOCHCTEMax, IO BHSBISETHCS, MEPII 3a BCE, y MOPYHICHHI CTaHy
KITHHHOI Oy(epHOCTI Ta 3HMKEHHI 3AaTHOCTI POCIMH MPOTHUIISTH BIUIMBAM HaBKOJIMIITHHOTO
CepeIoBUIIA.

B ymoBax IBano-®pankiBcbka HalBHILA CTiHKICTh OydepHoi cuctemu Bin3HaueHa B Salix
babylonica L., mo Bka3ye Ha #oro mnepcrnekTuBy sK QiTopemeaianta ypOaHi30BaHOTO
CepeIoBHIIA.

Tabnuys 3
IMapameTrpu ctany 6ydepHoi cucremu jucts Salix babylonica L. B ymoBax micra IBano-
dpaHKiBCbKa

DyHKITIOHATHHA 30HA pH nouarkose A pH pH’/pH,%
®doHOBa TEpUTOPIs 5,38+0,02 3,12+0,03 42,01
30Ha KOMIUIEKCHOTO O3€JICHEHHS 5,59+0,04* 3,62+0,04* 35,24*
30Ha KUTIIOBOI 3a0yT0OBU 5,63%0,06* 3,81+0,05* 32,33*
30Ha TPAHCIOPTHUX NUIAXIB 5,90+0,04* 4,05+0,03* 23,73*

*[pumimxka: BinminnOCTI 3 KOHTpOJIeM HaiiHI mpu P<0,05.

Aesculus hippocastanum L. mae HaiiBuiry Oi0OiHAMKATHBHY 37aTHICTh, IO BKa3ye Ha
YyTJIMBICTh BUAY 10 3a0pyJHEHHS HaBKOJMIIHBOIO CEPEJOBUINA Ta HU3bKY aJanTaliifiHy
3naTHiCTh. CTaOUIBHICTH Oy(depHOi cUCTEMH BHJY 3MEHIIYETbCS HPOMOPLINHO 10 TpajieHTa
ypOOTEeHHOT0 HaBaHTAXXEHHsSI B PYHKIIIOHAIBHUX 30HAX MICTa.

Acer platanoides L. € npoMiXHHM MK JIOCTI[UKYBAHUMH BHJaMH, IO BKa3ye Ha
CEepE/IHIO CTIMKICTb 1 3aTHICTh aJJaliTyBaTHCA A0 CTPECOBUX YMOB HABKOJIMIIHBOT'O CEPEIOBUILA.

30Ha TPAHCIOPTHUX NUIAXiB Ma€ MaKCHMaJbHE aHTPOIIOTCHHE HaBaHTAXKEHHS,
MPU3BOJUTH /10 3a0pyIHEHHS] HAaBKOJIMIIHBOTO CEPeAOBHUINA HE TUIBKH BaXXKUMHU METajaMH, aje
i okcumamu Cynb(ypy Ta HITPOTeHy, HIO TOTPAIUIIOTh B HABKOJHIIHE CEPEJOBUIIC B
pe3yabTaTi CHAJOBaHHS MalMBa, IO IEPETBOPIOIOELCS B KHUCIOTHI JOIII, B3a€EMOIIIOYU 3
atMocepHolo Bosiororo. lle mpu3BoAWUTH 10 3MEHIIEHHS Oy(epHOi CHUIM JHCTS JAEPEBHUX
POCIHH, SIKi TOCTiMHO Mepe0yBarOTh Mij BIITMBOM €KOJIOTIYHUX HeOe3IeK.

3 ormsay Ha OTpPUMaHl pe3yiabTaTH CTIMKOCTI BHYTPIIIHBOTO CEPEIOBHINA JIMCTKIB
POCIIMH, MOXHA BIIPOBAPKYBATH Y 03€JICHEHHS YCiX (YHKIIOHATbHUX 30H HACEJICHUX TePUTOPIN
BepOy MOBHUCTY, KJIEH TOCTPOJUCTHH — Yy (¢opMyBaHHS OJIaroycTporo JKUTJIOBHX 30H, a
ripKOKaIITaH 3BUYaifHUH BUKOPUCTOBYBATH y MAapKOBHX Ta IHIIMX pPEeKpealiifHuX HacaKeHHSIX.
TakuM YUHOM JIEPEBHI MOPOJIM MAKCHMAaJIbHO €(EKTHBHO BUKOHYBATHMYTh CEPEIOBUIICTBIPHY
GbyHKIIITO.

3 MeTor MmABHIICHHS (ITOMETiOpaTuBHOI €(EeKTUBHOCTI Ta EKOJIOTIYHOI CTIMKOCTI
3eJICHUX HACAKEHb Y MICTax JOLUIBHO PEKOMEHAYBaTH MPOBOJUTH CaHITApHY OOpi3Ky KPOHU
JIepeB 3 METOI0 3MEHILIEHHS BiJICTaHl MK KOPEHEBOIO CUCTEMOIO 1 aCUMUIALIIMHUM amaparom, a
TaKOXX JJISl BUJAJIEHHS CTApUX, CyXHX, MOIIKO/KEHHUX 1 BIIIMHUPAIOYMX CKEJNEeTHUX Tiok. Llei
arpOTEXHIYHUN TPUHOM OCOOJMBO BAKIMBHM NJIsi MICHBKUX HACa/PKCHb, HECHIPHUSATIMBI YMOBH
3pOCTaHHS KHX CYTTEBO CKOPOUYIOTh KUTTS pOCIIUH [12].

[HmmMit Bux OOpi3KM NIEpEBHUX POCIHH — (hopMyBajgbHA — MPOBOAUTHLCS MJIs TOTO, 00
30epertu mpupoaHy abo mTy4dHy Gopmy aepeBa. Ase 00pi3aloThCs TITBKKA MOJIOAL PiuHI MarOHU
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nepeB. Takuii BuJ OOpI3KM aKTyadbHUW Il YCIX JOCTIAHUX JEPEBHUX POCIWH Ta CIPHUSE
MiATPUMIl €CTETUYHUX 1 JEKOPATUBHUX BIACTHBOCTEH JACHIPOOO €KTIB.

OmonomxyBanpHa OOpi3Ka JIEPEBHUX POCIMH TEX OCTaHHIM 4YacoM IIMPOKO
BUKOPUCTOBYETHCS Y MICTax, SIK OJWH 13 3aX0AiB Jorisay 3a HUMU. CuiibHA 0Opi3Ka crpusie
MOJIIMIICHHIO TIO)KUBHOTO PEXUMY TIaroHiB 1 PO3BHUTKY IPOBEHTUBHHX OpPYHBOK, TOOTO
OMOJIOIKEHHIO pociuHu [1].

OMONOMKEHHsSI XapaKTepU3yeTbCsl I1HTEHCH(]IKAILi€0 CHHTE3y OLIKIB 1 HYKJIETHOBHX
KHCJIOT, aKTUBAIIEI0 POCTY 1 KIITHHHUX MOJUTB, HAKOMUYCHHAM EMOpIOHANbHUX TKAaHUH 1
3arajibHUM MOCHIEHHSM (i3ionoriunux Qysnxuiil [8]. OgHak He yci AepeBHI MOPOAU CTiHKiI 10
OMOJIOJKYBAJIbHOI OOpI3KM KpPOHH, TOMY [OLIUIBHO pPEKOMEHIYBAaTH IMPOBOJUTH IO
arpoTexXHIYHy MpoLeaypy A OCOOMH BepOM MOBUCIOI, siKa 100pe MPUCTOCOBaHA A0 LIBUAKOIO
BiTHOBJICHHS KpoHHU. OOpi3Ky KpPOHH HPOBOJATH J0 MOYATKy BEreTalii B KiHI JIOTOrO-KBITHI
a00 HaMpPUKIHII BereTallii, KoJIu pocinHa nepedyBae y crai (i3i0J0riYHOTO CIOKOIO.

3 METOI0 MIBHJIKOTO BIJHOBIICHHS ACHMUIALIAHOI CHUCTEMH POCIMHHM MIiCiIsi OOpi3KU
HEOOX1IHO CBOE€YACHE BHECEHHs NOOPUB y IPYHT, IO 3/iMCHIOETHCS Ha OCHOBI arpoXiMiuyHOTO
aHaiizy rpyHTy. BomHi po3umHHM MiHepalbHUX HOOpPUB TOTYIOTh 3 BpaxyBaHHSM EJIEMEHTIB,
KUIBKICTh SIKMX HEJIOCTaTHs Ul HOBHOLIIHHOT'O POCTY 1 pO3BUTKY AepeBa [11].

HacTynHuM BaXJIMBUM €TanoM 3aXHUCTy 3€JEHUX HacaUKeHb € MOoOUIKa JepeB, IO
3axMILA€ POCIMHU BiJ] Mapa3uTiB, MOXY, JIUIIANMHUKIB Ta YOPHOT'O PaKy, BiJl AKOT0 IOPIYHO THHE
1o 10% monoaux Haca/pPKeHb, HEFATUBHOT'O BILIMBY IIEpenaiiB 1000BOi TeMIIEpaTypH, COHIUHUX
OIIKIB KOPH Ta aCUMULILIAHUX OpraHiB, Mae ae3iH¢ikyroui BracTuBocTi. [1o0inky HEoOXigHO
IPOBOJUTH B OCIHHIM IepioJ Micis ONMaJaHHs JIUCTS 3 JEpeB, ajle Mepej HACTAaHHSIM IepIINX
3aTsHKHUX TIPUMOPO3KIB [8, 14].

3axuCT 3€JIEHUX HAcaJ)KeHb MICTUTh HACTYIHI 3axojau: OOpOOKYy MeXaHIYHHX
MIOIITKO/KEHb JIEPEBUHU 1 KOPH, 3POIIYBaHHS KPOHH, IOJIMBAaHHS TPYHTY, BHECEHHS JOOpUB,
PO3MYIIyBaHHS IPYHTY.

B ymoBax ypOaHI30BaHHX €KOCHCTEM IIOJIMBAHHA € OJIHIEI0 3 OCHOBHUX YMOB
HOPMAaJILHOTO POCTY 1 PO3BUTKY pociauH. MeToro 1i€i mpoueaypu € 3abe3neyeHHs MOCTIHHOT
ONTUMAJILHOI BOJIOTOCTI NMOBEPXHEBOTO IIapy IpyHTy o riaubunu 60—70 cm. Ll arporexHiuna
npolielypa € HalOIbIl JOPEYHOIO B MEPi0/l aKTUBHOTO BEreTaIlIfHOIO PO3BUTKY POCIMHHU, KOJIU
BHUHUKA€ NOTpeda B AOCTATHIM JIsl IHTEHCUBHUX O10CMHTETUYHHUX MPOLECIB POCIUHU KUIBKOCTI
Bo/iu. HeoOxiHO MpOBOMTH MOJIMBaHHS yepe3 KoxkH1 7—10 aHiB.

3polryBaHHSI KPOHU JIUCTSIHUX MOPiJ NPOBOAUTHECS HE pialue 4—5 pasiB 3a BereTaliiHuii
nepiof 3 METOIH OYMIIEHHA JHMCTKOBUX IIIACTUHOK B MWJIYy Ta OCUIMX TOKCHYHUX,
3a0py/HIOIOUUX PEYOBHH. TOBCTH miap My, MIO HAKONMUYYETHCS HA JIUCTKAX y BHIAJAKY
TPUBAJIOI BIICYTHOCTI IOy MPU3BOJUTD JIO MOSBU HEKPOTHUHUX MOILIKO/HKEHB, 3aKyITOPIOBAHHS
MPOJINXiB, MPUTHIYEHHS (OTOCHUHTETUYHOI Ta (PITOMEITIOPATUBHOI 3/1aTHOCTI, CHOBIJIHHEHHS
0o0MiHy pedoBUH. OCOOIMBO 3pocTae HEOOXIAHICTh 3/IHCHIOBATH 3pOIIYBAaHHS KPOHHU JEpEB Y
CIIEKOTHHM JIITHIN MEeP10/, KOJIU PIBEHb JTOCTYITHOI BOJIOTH JIJISl POCITHUH 3MEHIITYETHCS Y 3B’ SI3KY 3
norogHUMU ymoBamu [12]. I'ipkokamTan 3BUYaifHUN € HalMEHII MOCYXOCTIHKUM BUJIOM Cepen
JNOCTIIPKEHUX, OCKUIBKM JIMCTS POCIMHM YK€ B CEpeAuHl BererauiiHoro mepioay
XapaKTEPU3Y€ETHCS MOSBOI0 HEKPOTUYHHUX YIIKOJKEHb, BIAMHUPAHHAM aCUMUIALIMHUX OpraHiB,
3HWKEHHSAM (¢oTocuHTe3y. ToMy naHi (ITOTEXHIYHI MpOLENypd OCOOJMBO MAOLIIBHI IS
IPOIOBXKEHHS JKUTTS MPEJICTABHUKIB BUYy B YMOBaxX ypOocepe0BHUIIIa.

Jis  edeKTUBHOrO MiKUBJIEHHS J€peB, AakKTUBI3allll pPOCTy KOPEHEBOi CHCTEMH,
HOKpaIieHHs (Pi3MKO-XIMIYHMX BJIACTMBOCTEH TIPYHTY Ta 3amoOiraHHs MOro yIIUIbHEHHS
NPOBOJISITH APEHYBAHHS MPUCTOBOYPHUX JIYHOK. Haiikpamwid st 1IbOro mepiox — OCiHb, KOJIH
3aBEPILYETHCS BETETallis POCIMH 1 BOHM TOTYIOTHCS [0 Tepexoay B cTaH (hi3i010TiyHOTrO
CIHOKOI0. J[peHyBaHHS IPYyHTY NPOBOJAATH HAaCTYIHMM YHMHOM: HaBKOJIO cToBOypa Oypsth 5—8
cBepaioBuH giamerpoMm 7—12 cm rnubuHOO A0 80 CM, sKi 3alOBHIOIOTHCS KOMIIOCTOM a0o0
JIEPEBHOIO TUPCOIO B cyMmitri 3 TopdoM 1 MiHepanbHuUMHU qo0puBamu [11, 14].
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B3uMky st 60poThOM 3 OXKEJIEAMIICI0 Ha JOPOTax BUKOPHUCTOBYIOTh KYXOHHY CLJIb, SIKa
ICJIA TAHEHHS CHITY TIOTPAIUISiE Y TPYHT, BOJXOWMH 1 MPU3BOIUTH 10 BOJHOTO Ae(PIiUTY POCIHH,
IO CIPHYUHSE TepeayacHe CTapiHHs 1 1X 3aruOenb. i BUAAICHHS COJICH, IO MICTATh
TOKCHYHI 10HU XJIOPY 3 IPYHTY, PEKOMEHYEThCS HOTO MPOMHUBATH 3 NEPIOJUYHICTIO Y JABA-TPH
poku [12].

VY BUIQAKYy MEXaHIYHOTO MOIIKOKEHHS AEPEBHHU CTOBOypa 3HAYHO ITiJBUIIYETHCS
HWMOBIPHICTh YPa)KCHHS JepeBa IBIJICBUMH I'prOaMu 1 OaKkTepisMH, IO MPU3BOIUTH J0 IOSBU
MOPOXKHUH — Jymein. J{ist 30epekeHHs TaKuX JiepeB HEOOX1THUN CBOE€YACHHUM JOTIIS 38 HUMH.

[Tpu MexaHIYHUX YpaKCeHHSIX HEOOXi1THO 3aYMCTUTH HOKEM BiMEpJIi TKAHUHU JepeBa 10
3I0pPOBOTO MicIlsl, mpoje3indikyBatu 5%-HUM PO3YMHOM 3aTi3HOTO a00 MiJTHOTO KYHMOpOCY Ta
3allEMEHTYBATH CaJIOBOI0 Ma33i0. 3 METOK MIBHIKOTO 3arolOBaHHS pPaH POCIUH JOLIIBHO
BUKOPHUCTOBYBaTH Masi, AKi MICTATh rerepoaykcuH B konueHtpamii 0,01-0,025%. Ilicas
3aTBEPAIHHS MOBEPXHIO 0OpPOOJEHUX TKAaHHWH IMOTPIOHO MOKPHUTH MACISIHOW (HapOoro mij KoIip
Kopu aepesa [8].

BucHoBkn. TakuM YMHOM, HaUTICPCIICKTHBHIIIIMM BHUJIOM y O3€JICHEHHI yPOOCKOCHUCTEM
€ BepOa TMOBHCIA, HAWYYTIUBIMIMM (ITOIHIAMKATOPOM SKOCTI JOBKULIS € TipKOKalTaH
3BUYaiiHui. BiamoinHo 10 mokasHuka OydepHoi cTIMKOCTI Ta aJanTaliifHoi 31aTHOCTI POCIHUH
710 TOJJATKOBOTO CTPECOBOTO YHHHUKA — KUCIOTHOTO IOy — PEKOMEHIOBAHO iX BIPOBAKCHHS
y O3€JeHEeHHs pi3HO(YHKIIOHAIBHUX eKoTomiB MicT. [IpoaHanizoBaHi MeTOAM 3aXHCTY
JICPEBHUX HACAJKCHb, METOK SKUX € TPOJIOBXKEHHS TPHUBAJIOCTI XHUTTSA POCIMH B YMOBax
HACEJICHUX TEPUTOPil Ta e(PEeKTUBHOIO BUKOHAHHS HUMHU CEPEIOBHUILETBIPHOT POJI.
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