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The expediency of solving ecological problems concerning the pollution of farm lands with oil by deter-
mining the toxic effect of different oil contamination levels on the resistance of crops, which are most widely
spread in the region ( on the example of winter and spring wheat) was substantiated in the article. Attention
is focused on the connection of oil contamination with changing plant anatomical-morphological indices
according to dose —effect type. Separate problem aspects of the reasons of oil polluted soil phyto-toxicity, the
effect on winter and spring wheat germination, their growth characteristics, and morphological changes in
stress conditions were substantiated. The stimulating effect of oil contamination at a level of <5 mu/kg of soil
was shown. The effect was manifested in activating seed germination and developing sprouts’ vegetative or-
gans. Interrelation between crude oil content in the soil was revealed according to indices of environmental
effect on test-crops. It has been established that winter wheat is more resistant to the influence of different
levels of soil oil contamination concerning similarity and lamina parameters. Investigating the morphologi-
cal manifestations of toxic properties of crude oil components on spring wheat sprouts was based on study-
ing the dynamics of structural organization of functionally active green leaves; yellowing leaves; shrunken
and dried-up leaves of perished plants. It has been revealed that a combined action of two similarly directed
physical-chemical factors is the reason of phyto-toxicity in the conditions of considerable modeled soil oil
contamination. These factors are: chemical — the toxicity of methane, oil aromatic hydrocarbons and physi-
cal — increasing the acquired soil hydrophobia (water-repellent property), which considerably retards and
stops the processes of gas and water exchange between the soil and plants, resulting in low seed germina-
tion, sprouts’ growth inhibition, decreasing the amount of structural- fibrous bundles and chlorechyma in
lamina, wheat destruction, drying-up, and mortality of wheat.

Key words: spring wheat, lamina, soil, oil pollution, phyto-toxicity, micro-morphology.

PEAKIIS CUIbCHbKOTOCIIOAAPCHKUX POCJIMH HA 3ABPYIHEHHS IPYHTY HA®TOIO

JI. A. Konecnikosa, M. A. I'anuyvka, M. A. Ilimyanenxo, O. B. bapaoons, /1. 1. yoyxk, O. A. /lumeuuixo,
ITonTaBchka neprkaBHa arpapHa akaaemis, M. [lonrasa, Ykpaina

Y cmammi ob6rpynmogaro ooyinbuicms po3e s13aHHs eKOL02IYHUX NPobiem 3 Hahmosum 3a0pyOHeHHAM
3eMenb CiIbCbKO2OCN0O0APCLKO20 NPUSHAYEHHS WIIAXOM 8USHAYUEHHS MOKCUYHO20 8NIUEY DISHUX Di6HI6 Hap-
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mMo8020 3a0pPYOHEHHS. HA CMIUKICMb HAUOIIbW NOWUPEHUX Y Pe2iOHI CilbCbKO20CHO0aPCLKUX KYAbmyp (Ha
npukaadi nueHuyi 03umoi ma nuienuyi Apoi). AKyeHmogaHo yeazy Ha 36 A3Ky 003U 3a0PYOHeHHS HaAdmMOoo 3i
3MIHOW AHAMOMO-MOPGHONO2IUHUX NOKAZHUKIE POCIUH 3a Munom 003a — eghekm. OOTpyHMOBaAHO OKpeMmi ac-
nexmu npooremu npuyuH GimomoKCUUHOCMI HAGMO3aOPYOHEHUX IPYHMIB, 6NIUG HA CXONCICMb NUEHUY]
03UMOI ma nuieruyi Apoi, iXHi pOCMOBI XapaxKmepucmuxu, Mop@orociuni sminu 8 cmpecosux ymosax. lloxa-
3aHO CIMUMYIIOIOYUL ehekm HaAmM08020 3aOpYOHeHHA HA PieHI <5 MI/Ke IPYHMY, Wo NPOAGIAEMbCA 8 AKMU-
8ayii NPOPOCMAKHA HACIHHA MA PO36UMK) 6€2eMAMUBHUX OP2aHie npopocmkie. Buaeneno 63acmose’a3ok
MidIC 6MICTIOM CUpOi Hapmu y IPYHMI 34 NOKASHUKAMU eKOJI02IYH020 GNAUGY HA mecm-Kyaibmypu. Bemanos-
JIEHO, WO NUIeHUYsT 03UMA NOPIBHAHO 3 APOIO € OiNbLL CMIIKOI0 KYIbMYPOIO 00 6NIUBY PIZHUX PieHi6 Hagmo-
8020 3a0pPYOHeH s IPDYHMY 30 NOKAZHUKAMU CXOHCOCMI MA NAPAMEemPaMuy TUCMKOG0T niacmunku. 3 1co8ano,
WO NpUYUHAMU QIMOMOKCUYHOCTT 8 YMOBAX 3HAYHO20 MOOENb08AH020 HADMOB020 3a0PYOHEHHSA TPDYHMY €
NOEOHAHA Oisl 080X OOHOHANPABAEHO OTIOUUX PIZUKO-XIMIUHUX (DAKMOPIB: XIMIYHO20 — MOKCUYHICIIO Mema-
HOBUX, APOMAMUYHUX 8Y2Nle800HI6 Hadmu ma izuuno2o — 30inbuieHuam Hadymoi 2iopoghodonocmi tpynmy,
WO 3HAYHO TANLMYE U 3YRUHAE NPOYECU 2a30- MA 80000OMIHY MINC IDYHMOM I POCIUHAMU, NPUBOOAUU OO
HU3LKOI  CX0JICOCMI  HACIHHA, 3aMPUMKU  POCHY HNPOPOCMKIG, 3MEHUWIeHH KIIbKOCMI CMPYKMYpPHO-
BOJIOKHUCIUX NYYKIG [ XIOPEHXIMU 8 TUCNKOGIN NAACMUHYIL, 0eCMPYKYIL, GUCUXAHH ma 3a2ubeni nuteHuyi.

Knwuogi cnosa: nwenuys apa, mucmko8a HAACMUHKA, IPYHM, Hagmoge 3a0pyoHeHHs, Gimomoxcuy-
Hicmb, MIKpOMOpGhono2is.

PEAKIIUS CEJIbCKOXO3SMCTBEHHBIX PACTEHUI HA 3ATPSA3HEHUE ITOYBBI
HE®TbHIO

JI. A. Konecnukosa, M. A. I'anuukan, M. A. [luwanenxo, O. B. bapaoonsa, /1. H. Qyoyk, A. A. lumeuuiko,
[MonTaBckas rocynapcTBeHHas arpapHas akanemus, r. [lonrasa, Ykpanna

B cmamve axyenmupyemcs 6HuManue Ha c853b 003bl 3a2PA3HEHUS. HeQMbIO ¢ UMEeHeHUueM AHAMOMO-
Mopghonozuyeckux nokazamenei no muny 003a — agpgexm. ObocHo8aHbI OMOeNbHLIE ACNEeKMbl NPOOIEMbL
NPUYUH PUIMOMOKCUYHOCMU He(hme3acpsi3HEHHbIX NOY8, GIUSHUE HA BCXONCECHb, POCHOBble XAPAKMEPUC-
MUKU, MOpponocudecKue UsMeHeHUus 6 Cmpeccosvlx yciogusx. Tlokazan cmumynupyrowui s¢gexm nepms-
HO20 3a2psisHeHUs. HA YPOsHe < 5 Ml / K2 ROUBbL, YO NPOSAGIAEMCsL 6 AKMUBAYUU NPOPACMAHUSL CEMSIH U PA3-
BUMUU BE2ETNAMUBHBIX OP2AHO8 NPOPOCMKO8. Buvisignena 3aumocesnszv meacdy cooepoicanuem cuipoil Hegmu
8 NOUBe NO NOKAZAMENAM IKOAOUYECKO20 B030ClCBUs HA MeC-KYIbmypbl. Ycmanoeneno, ymo npuyuna-
MU PUMOMOKCUUHOCIMU 8 YCTIOGUSIX 3HAYUMETbHO20 MOOETUPYEMO20 HeDMAHO20 3A2PAZHEHUs. NOYEbL S6Tse-
mcsi cowemanHoe oelcmsue 08yxX 0OHOHANDABIEHHO OeUCMBYIOWUX PUIUKO-XUMUYECKUX BAKMOPO8: XUMU-
YeCK020 — MOKCUYHOCHIBIO MEMAHOBbIX, APOMAMUYECKUX Y2le8000p0008 Hedhmu u (husuueckoeo — ygenude-
HUueM npuodpemenHol 2uopopodHOCmU NOYEBL.

KiroueBrble cinoBa: nuenuya saposas, 1cmoeas NIACMUHKA, No46d, He(hmsHoe 3azpsa3Henue, (pumomox-
CUYHOCTb, MUKPOMOPDONO2UsL.

Beryn

Hwuni na [lonraBuuHi, Ta # 3aramoM B YKpaiHi, OJJHE 3 TPOBIAHUX MICIlh 3- TOMIK €KOJIOTIYHUX MPOOIeM
3aiimMae HadTOBE 3a0pyTHEHHS HABKOJHUITHHOTO MPHPOJHBOTO CEPEIOBHINA, 30KpeMa IPYHTIB CITLCHKOTOC-
NOJapCHKOTO TPU3HAYCHHSI.

AHai3 OCHOBHUX JTOCIIPKEHb 1 IMyOiKaIliii CBIYUTH PO TE, 10 SKOJOTIYHI HACTIIKY 3a0pyIHEHHS Ha-
(broro 3amexkaTh BiJ TPHOX TPyN (PaKTOPiB: MapaMeTpiB 3a0pyIHEHHS, BIACTHBOCTEH IPYHTY, XapaKTEPUCTHK
30BHIIIHBOTO cepenosuia [2, 4, 7]. BapTo 3a3HaunTH, M0 HaTenep 3’ IBUIIOCS YMMAJIO HayKoBO1 iH(popMmarii
CTOCOBHO XIMIUHOTO CKJIaay Ha)TH Ta ii BIUIMBY Ha 00’€KTH HaBKOJIMIIHBOTO cepepoBumia [15, 16]. Onnak
HEoOXiHO mMmam’sATaTd, MO HadTa KOXKHOTO DETIOHy Mae XapaKTepHHH CKIaa i B KOXHIA TIPYHTOBO-
KJIIMaTHYHI{ 30HI BHUSBIISE CBOI BJIACTHUBOCTI TO-pisHOMY. JloOpe Bimomo, Io TPYHT, 3a0pyIHEHUN CHPOIO
Ha(TOI0, HE 3/IaTHUII ITOBHOI[IHHO BUKOHYBATH CBOI €KOJIOTIUHI, 30KpeMa 3aralibHoO10CcepHi Ta CLIBCHKOTO-
criopapcehbki ¢ynkmii [8, 14, 18].

B Ykpaini npoBomsATECS KOMITIEKCHI JOCIIHKCHHS 3 pO3pOOKH TEXHOJIOTIH BUKOPUCTAaHHSA HagT03a0py-
JHEHUX 3eMelTb s MoTped cimsehkoro rocmomapetsa [9, 6, 11]. 3 ornsaay Ha Te, o Ha IToaraBinuHi 3Ha4Ha
yactuaa AIIK 3HaxoauTbcs B HaQTOBUAOOYBHHX paliOHAX, aKTyaJbHUM MUTAHHSIM 3JIMIIAETHCS HAYKOBE
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OOIpYHTYBaHHS €KOJIOTIUYHOI OL[iHKH arpo¢iTOLeHO03iB, 0 MiANaJal0Th MiJ TEXHOTEHHUH BIUIMB, Mirpamii
XIMIYHHX pPEYOBHUH Ta iX HACTIKIB Y CUCTEMi «IPYHT — pociuHay [13, 21, 22], HeOe3MmeYHOCTI BUKOPUCTAHHS
3eJIEHO1 MacH Ta 3epHa, OTPUMAaHUX Ha HapTo3abpyaHeHHuX IpyHTax [17].

VY cBOIX AOCHiIKEHHSAX Ha OCHOBI aHalli3y MU IIOCTaBWIIU 3a Mem) 3’SCyBaTH TOKCUYHUHN BIUIMB Pi3HUX
piBHIB HaTOBOTO 3a0pyJHEHHS Ha CTIHKICTh HAWOLIBII MOMUPEHUX Y PETIOHI CITLCHKOTOCTIONAPCHKUX KY-
T6TYp (HA IPUKITAL TIICHUIT 03UMOi Ta TIIICHUIII SIpoi).

3asoanns docnioxcenv: Ha TICTaBl aHANI3Y OTPUMAaHHUX PE3YJbTAaTiB CXOXKOCTI HACIHHS 1 MOp(oMeTpHd-
HUX [apaMeTpiB MPOPOCTKIB BUSBUTH B3a€MO3B 30K MK BMICTOM cUpOi HaQTH y IPYHTI 3a MOKa3HUKaMHU
eKOJIOTIYHOTO BIUIMBY Ha TECT-KYJIBTYpH.

Marepiaau i MeTOAU NOCJIiIZKEHb

Ha nepmromy erari npoBoAWIN J1a00paTOPHI JOCTIANA, BUKOPHUCTOBYIOUH IPYHT 3 €KOJIOTTYHO CTa0LIbHOT
tepuropii. [loBTOpHICTH y HOCTinax — Tpupa3oBa, 3aKiajKa — OJHOYACHA. Y MOCYIUHH 3 TPYHTOM BHOCHIIA
cupy HadTy, BIAIOBIIHO 10 HACTYIHUX PiBHIB 3a0pyaHeHHs 0; 5; 10; 20; 30; 40; 50 mu/kr. Ha BigkputoMy
LITYYHO 3a0pyIHEHOMY IpyHTi uepe3 18 nHiB (HE0OXiaHO, MO0 JIeTKi CHOIYKH Ha(TH BUMAPYBAIUCS ) BUCIs-
T JOCHITHI POCIMHHM, 3IIMCHIOIOUN CIIOCTEPESIKEHHS 332 MOKAa3HUKAMH POCTY 1 PO3BUTKY Ha paHHIX (pazax
Bereranii. KoHTponbHY Tpymy CKJIaji MPOPOCTKH, BUPOIICHI HAa IPYHTI, 10 HE MICTHB KOMIIOHEHTIB CHPOIi
HadTH. s BUBYEHHS BIUIMBY BYTJIEBOJHEBOTO 3a0pYJHEHHS Ha PO3BUTOK POCIMH MH BHUKOPHCTAIIM TaKi
CLIBCBKOTOCIIONIAPCHKI KYJIBTYPH: MIIECHUIIS spa, MIIESHUIS 03uMa. Peakilis pociuH Ha 3a0py/THCHHS TPYHTY
HadTOIO OIHIOBaNAacs Bi3yalbHO y Ipolleci Bererarlii. POcToBi mporiec BH3HAYaIHd BHMIPIOBAHHSAM OKpe-
MHX YaCTHH POCIUH 3a JOMOMOTOI0 JiHIWKH. J[J11 MiKpoMOpdhOIOTIYHUX JOCTiHKEHb Oy BUKOPHUCTaHI Ha-
MiBTOHKI TIONEpeYHi 3pi3H JUCTKOBOI MmiacTHHKH (mami Oyzae — JII) ekcriepuMeHTaIBHOI TPYITH MIPOPOCTKIB
Ha ctafii popMyBaHHS YETBEPTOro JIMCTKA, BUPOLICHI HA IPYHTI 3 MOJEIbOBaHIM 3a0pyIHEHHSIM. bio3pasku
TOTYBAJIM 3TiIHO 3 KJIACHIHOK METOAMKOIO JUIS €IEKTPOHHOI Mikpockorii [3].

Pe3yabTaTu 10caigxeHpb Ta iX 00roBopeHHst

Bimomo, 10 TOKCHYHICTh apOMAaTUYHHUX BYTIEBOIHIB Ha(TH, TiApoPOOHICTh IPYHTY Ta MOPYIIECHHS MiK-
pomudy3ii eJIeMEHTIB XUBJICHHSI 0 KOPEHIB Uepe3 HAasBHICTh HA(TOBOI IUTIBKU € JIMITYIOUHMH (i3HKO-
XiMiYHEUMHU (haKTOpaMu, MO TaJbMYIOTh HPOPOLICHHS H OOMEXKYIOTh KHUTTEIISUIBHICTh BHIIUX POCIUH B
yMOBax 3Ha4YHOT'O Ha()TOBOTO 3a0pyAHEHHS IPYHTY.

Hageneni 3nauenns (tabir. 1) cXokocTi Ta O10METPHUYHHMX IMMOKA3HUKIB MIIICHUIN Apoi y pasi mii pi3HuX
KOHIIEHTpaIliif HaQTH y TPYHTI, JalOTh MiJICTaBy CTBEP/DKYBATH, IO 32 301IbIICHHS /103U Ha(QTOBOTO 3a0py-
nHeHHs Big 20 10 50 MII/KT CHIOCTEPIra€Thesl YIOBUILHEHHS, TOPIBHSHO 3 KOHTPOJIEM, MPOIECIB POCTY Bere-
TaTUBHUX OPraHiB MPOPOCTKIB IIICHHUII B YCiX JOCHIJHUX BapiaHTax. Y MIICHULI 03UMOI aHAJIOTi4YHI MOKa3-
HUKU 3MIHIOBJIUCS Y pa3i 301IbIIeHHS 1034 HaQTOBOTO 3a0pyaHenHs Bijg 30 1o 50 mi/kr.

V pasi 1031 HapTOBOTO 3a0pYJHEHHS 5 MII/KI CHOCTEPIra€ThCsl CTUMYJIALIS: MPOIIEHT CXOXOCTi Ta 6io-
METPUYHI XapaKTEPUCTUKH NEPEBHUIIYIOThH KOHTPOJbL B yCiX HOCHiZHMX BapiaHTax. OTpuMaHi pe3yibTaTh
30iraroThCsl 3 JAHUMH IHIIUX HOCTiaHuKIB [1, 19, 20].

Sk mokazanu pe3yibTaTH €KCIEPUMEHTY, NPU 301IbIICHHI KOHIEHTpaIlil NoMTaHTy A0 50 MI/KT cro-
CTEpIraeThCsl MpsiMa 3aJICKHICTh 3MEHILCHHS YHCIOBUX 3HAUY€Hb POCTOBUX XapaKTEPUCTUK TECT-KYJIbTYP.
bazytouncer Ha TaHUX EKCIIEPUMEHTY, BCTAHOBJICHO, IO IMIIECHHUIIT 03WMa MOPIBHSIHO 3 PO € OiIBII CTii-
KOIO0 KYJIBTYPOIO JI0 BIUIMBY Pi3HHX PiBHIB HaTOBOTO 3a0pyAHEHHS I'PYHTY 3a IMOKa3HUKAMH CXOXKOCTI Ta
napamMeTpaMu JIMCTKOBOI TacTuHKU. Lle nae migcraBy BuOpaTH SK 00’€KT MIKpOMOP(HOJIOTiUHUX HOCITi-
JDKEHb BUBUEHHS (PITOTOKCMYHOCTI IPYHTY MIIEHULIO SIPY, 0 HAHOUIBII IIMPOKO BUKOPUCTOBYETHCS B J1OC-
JAHOMY paiioHI Ta € MIHHOIO CTPAaXOBOIO KyJIbTYpPOIO JJIS IEPeciBy 3aruOIMX MOCiBiB meHui o3umoi Ilom-
TaBCBHKOI 001acTi.

[ nocmimkeHHsT MOP(OJIOTIYHUX TMPOSBIB TOKCHUYHHUX BJIACTMBOCTEH KOMIIOHEHTIB CHpOi HapTH Ha
MIPOPOCTKH TIIICHHUII APOi BUBYAIN JUHAMIKY CTPYKTYpPHOI opraHazimii (yHKIIOHATHHO-aKTHBHUX 3EJICHUX
JIUCTKIB; )KOBTIFOUHX JIUCTKIB; 3MOPIIICHUX Ta BUCOXJIUX JTUCTOUYKIB 3aTHOJIUX POCIIHH.

OpHuM 13 TIPOSIBIB aanTalii pOCIMH A0 BIUIUBY €KOJOTTYHUX CTPECIB € 3MiHa CTPYKTYpH Me30Qiy i, IK Ha-
CIIIOK, — (DOTOCHHTETUYHOTO MOTEHINIATY POCIHH 3arajioM. Y MOMepeaHbO MPOBEICHNUX MOCTiKeHH X [5, 10,
12] 3’sicoBaHO, IO A7 IPOPOCTKIB MIIIEHUII HA CTa/ll TPETHOr0-4€TBEPTOrO JINCTKA PI3KO 3POCTAE iX PONb 5K
OCHOBHOT'O (DOTOCHUTE3YIOYOr0 OpraHa 3eJIeHUX POCIHH, SIKi i BU3HAYAIOTh MaiOyTHIO MPOAYKTUBHICTB MOCIBIB.
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1. Ilopienanns enaugy Haghmoeozo 3a0pyOHenHA IPYHMY HA PO3Mipu

ma eacy T1uCmKO8UX Ni1aCmuHOK npopocmm'e

. [TapameTpu muacTUHKU
Jo3a mapTi, | CXOXKICTh, -
MH/KF % JOBXXHWHaA I1J1ac- manHa jiac- maca CI/IpOI Ijac- TOBIIWHA I1JIaC-
THUHKH, CM TUHKH, MM TUHKH, MT' THUHKH, MK
ITwenunns spa

KOHBPOH" 91 16,8...17,3 3,3...35 2.7...3,2 110...130
5 94 18,5...18,9 4,0...4,2 3,4..3,8 150...170
10 91 16,5...16,8 3,2...3,4 2,7..2,9 110...130
20 88 15,6...16,1 3,0...3,2 21..2,4 100...120
30 32 10,6...10,9 2,6...2,8 13...1,7 90...100

40 2 5,7: 6,1 25:2,7 0,6: 1,0 85; 95

50 2 5,5: 5,9 2.4:2,6 0,5:0,7 83; 90

ITmenwnus o3uma

K"Hf)p"”" 92 21,6...22,1 3,3...35 2,7...3,2 110...130
5 94 23,8...24.4 4,0...4,2 3,4..3,8 150...170
10 92 21,6...22,1 3,2..3,4 2,7..2,9 110...130
20 91 20,6...21,1 3,0...3,2 21..2,4 100...120
30 65 15,6...15,9 2,6..2,8 1,3...1,7 90...100

40 34 10,7... 10,1 25:2,7 0,6: 1,0 85; 95

50 28 9,5...9,9 2.4:2,6 0,5:0,7 83; 90

Me3o®hin 4eTBepTOro JIMCTKa MPOPOCTKIB MIIEHHUII Sp0i B KOHTPOJI 3aliMae HeHTpanbHy yactuny JIIT i
YTBOPEHHH Ir'y0UaToOl0 XJIOPEHXIMOI0. BOHa CKIagaeThCsl 3 pUXJIO PO3MILIEHUX XJIOPEHXIMHHUX KIIITHH, OCHO-
BHa (yHKIS sSKUX — 3a0e3medeHHs (OTOCHHTETHYHHX TporeciB. KpymHI MDKKITITHHHUKH 3a0€311e4yoTh
BIIHOCHO PiBHOMIipHE MOCTa4aHHs KIiTHHAM Me30¢iny moBitps (puc. 1). st mezodiny JIIT xapakrepHa BU-
pakeHa TeTepOreHHICTh CKJIAJHUKIB HOT0 MapeHXiMHUX KIiTHH. LI rereporeHHicTh Kopemtoe 3 (hyHKIiOHA-
JHHAMH OCOOJIMBOCTSIMH MapeHXIMHUX KIiTHH. [[piOHi, ManmomudepeHiioBani KIITHHU OKpYyTioi (Gopmu
MICTATh BEJHMKE PO, IMOOAMHOKI 3epHa Xyopodiny Ta BUTBHO po3MimieHi Ha KiHisx JII, a Takox moaeKkyan
BUSIBIISIIOTHCS Y TOBIII TpeOeHiB. 1le kamOiaabHi KIITHHH, Ki 3a0e31euyoTh npoJidepaiito Me3odiny i ja-
TepanbHUi Ta iHTepKamsapHuii pict JIII. AcumMinsuiiiHa napeHxiMma npeAcTaBieHa 3HAYHOIO KiTBbKICTIO mape-
HXIMHHX KJITHH BUIYKI0T (JOPMH, PO3MIILIEHHX Mijl eHifepMicoM. IX IUTOmNa3Ma MiCTUTH 6arato XJopo-
miacTiB. J[obpa OCBITIEHICTH 1 HAABHICTh MDKKIIITHHHHKIB 3a0€3Medye MMM KIIITHHAM ONTHMAaIbHI YMOBH
Ui Ta3000MiHy 1 oTocunTe3y. [ToTpiOHO 3ayBakKUTH, 10 B IUTOIMJIa3Mi XJIOPEHXIMHUX KIITHH, KOTpi po3-
MIIeH] B3JIOBX OOKOBOI MOBEPXHI €IiIepMicy, YAMAJIO XJIOPOIUIACTIB JIOKAIiI30BaHO 0L KIITHHHOI 000110-
HKH. Y IUTOIIIa3Mi XJIOPEHXIMHUX KJIITHH, 0 po3MimieHi B ToBmri JIIT, 3epHa X10podiny BHSIBISIOTHCS, TTe-
peBaxHO, B EeHTPi (puc. 1) 1 He BUABIAIOTHCSA OiIs KIITHHHOT 00010HKH. Lle cBiTunTh Mpo Te, Mo 3a1eKHO
BiJI OCBITJICHOCTI BiJIOyBA€ThCS aKTUBHE MEPEMIIICHHS B [IUTOIIA3MI aCUMITISIIHUX KIIITHH TPaHysl XJIOPO-
(himy. 3oBHimHs mixBa CBII chopmoBaHa 00mATar0OYMMH KIIITHHAMH, SIKI € TIOXiTHUMH NapeHxiMu. Boru 0i-
JIBII 32 CBOIMH PO3MipaMH Bifl KJIITHH XJIOPEHXIMH, MPAKTUYHO HE MICTATH XJIOPOIUIACTIB 1 3A1MCHIOIOTH
TPaH3UT CHHTE30BaHHUX OPTaHIYHUX CHONYK BiJ XJopeHxiMu a0 kiithH ¢oemu CBII.

s 3aiicHeHHS POLIECiB aCUMIJISILIT, Ta3000MiHy Ta TpaHCIipaLii KO>KHa KIITHHA XJIOPEHXIMU OBUHHA
Oe3rmocepeTHb0 KOHTAKTYBATH 3 TTOBITPSIHAM CEPEIOBUIIEM, YOMY CIIpHsie TyOdara OynoBa me3odity. Ctpy-
KTypa MUKKITITHHHOTO TIPOCTOPY Ma€ BUPIIMIANbHUN BIUIMB Ha Mu(y3iiHY IPOHUKHICTD, aJCOpOIiiiHy 3aaT-
HICTP 1 TpaHcmipauio Me30¢hiny. MDKKIITHHHIA TPOCTIp YTBOPEHHH MHOXXHMHOIO MPOMIKKIB MK MapeHxi-
MAaTO3HHMH KIIITHHAMH, SKi € cKi1anoBumMu Me3odimy JIIT.

Ne 4 » 2019 « BICHW/K MNonTaBcbkoi Aep>aBHOI arpapHoi akagemil 103



CUIbCbKE NrOCNOAAPCTBO. EKOJIOrA

Puc. 1. Mikpocmpykmypa 1ucmiko6oi n1acmuHKu 4emeepmozo JUCmKa
npopocmka nuenuyi apoi ¢ KOHmpoJi (Hopma)
Hpumimru: 36inpmennas — 400%*, 3a0apBlieHHS — METWICHOBUH ONaknTHHM; | — XJIOPEHXIMHI KITITHHA ME30-
¢imy JIIT; 2 — kpynHUI MDKKITITHHHUK (Makponopa) y ieHTpansHoMy rpebdeni JIIT; 3 — xiopomnactu B neHpi
IATOTUTIa3MH XJIOPEHXIMHUX KIITHH; 4 — 00JsTarodi KiiTiHHY nenpaibHoro CBII; 5 — mamogudepeHiioBana
XJIOPEHXIMHA KJIIITHHA; 6 — MIPOIUXH.

OTxe, Oe3nepepBHi mpouecu audysii Ta MacomepeHocy ra3onofioHux pedoBuH y napenximi JIII BinOy-
BAIOTHCS y HANPSIMKY: «30BHILITHE CEPEIOBUIILE <> MPOANXU <> MAKpPOIIOpa <> ME30II0pa <> MIKporopa». Y
toguii JIIT y 30H1 po3Mminienns rpebeHiB (puc. 2) croctepiraeThcs 6€3MocepeHiil KOHTAKT O0JIArarounX KJIi-
tuH CBII i3 Mmakpormoporo. e cnpusie nudysii pedoBuH i Tpancnipauii B HanpsamKy: CBII «» oGusiratoui kii-
THHH <> MakpoIopa <> MPOJUXH <> IMOBITPSHE CepeloBHIIC. |3 HaBEAEHHX MaHUX MA€MO, IO PETYIIALisA
00’eMy MKKIIITHHHOTO IPOCTOpY B TyOUariii mapenximi JIIT Mae BaxsiuBe 3HaYCHHS JJIs1 311HCHEHHS TIPOIIe-
ciB poTocuHTE3y, Ta3000MiHY 1 TpaHCHipanii KIITHHAMH Me30(DiTy.

3i 30inpmIeHHsIM HagTOBOTO 3a0pyaHEeHHS IpyHTY Bim 10 Mur/kr mo 30 MII/KT CITiBBiTHOIICHHS «BiTKPH-
Ti — 3aKPHTI» MPOJUXH 3MiHIOEThCS Bif 1:2 1o 1:4. [locuts pigko Ha rpedensx JIIT BUSBISIOTHECS BOJTOCKOBI
KIIITHHU. BapTo 3ayBaskuTH, 10 B THX MICIISIX, 1€ B HOPMi BUSBIISIIOTHCSI TUTIOBI BOJIOCKOBI KIIITHHHU 1 Ti, IO
TIIBKU-HO (POPMYIOTHCS, B YMOBax Ha(TOBOTO 3a0pyHEHHS IPYHTY Ha MOBEPXHI IPeOEHIB JIMCTKOBOI ILIac-
THHKH BOJIOCKOBI KJIITHHH HE CITOCTepiraroTbes. Mesenxima JIIT «mpoHM3aHay BIPOIOBK PO3TAMIOBAHUMH
MPOBIIHUMH BOJIOKHUCTUMH ITyYKaMH, BIJICTAHb MiXK SIKHMHU MEHIIA, H)K B KOHTPOJIEHUX 3paskax. [IpuBep-
Tae yBary i Tod ¢axT, 1o y pasi HagToBoro 3a0pyaHenHs rpyHty B manux CBII, po3mimennx mo kpasm JIII,
BHSIBJISIIOTHCS €JICMEHTH KCHIIEMH (pHC. 2).

Puc. 2. Mikpocmpykmypa Kpaiio6oi 30nu 1ucmKo60i Ri1aCMUHKYU Yemeepmozo JUCmKa nPopoCmKie
nuwenuyi Apoi 6 excnepumenmi 3a Konyenmpauii cupoi nagpmu y rpyumi 30 ma/ke
Hpumimru: 36inpmenns — 400%, 3a0apBiieHHS — METHIICHOBHI OJIAKUTHUI; | — eIeMEHTH KCHJIEMH B MaJlo-
my CBII, sixuii po3mituenuii Ha kparo JIIT; 2 — nokanbHi AUSTHKE ASCTPYKLIl KIIITHH eMiiepMicy Ha 30BHII-
Hiit noBepxHi JIII; 3 — moToBmeHHs KyTukynn Ha moBepxHi JIIT.
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30inpLieHHs KinbKocTi enemeHTiB keminemu B JIII, ocobnauBo B nepudepuuno posmimenux manux CBII,
CBiIYMTH PO HEAOCTATHE HAIXOMKECHHS BOIHU i BOJOPO3YMHHUX MiHEPAIBHHUX CIIONYK 3 KOPEHEBOI CUCTEMH
POCIIMH y BET€TaTHBHI OPTaHHU, TIEPEIyCiM, 10 JIUCTKIB.

Pe3ynpTaTé BUBUEHHSA CXOXKOCTI 3€peH MIICHMLI Y pa3i HapToBOro 3a0pynHeHHs IpyHTy (40-50 mi/kr)
Jlaliil 3MOTY BCTAaHOBHUTH, IO IIeH MOKa3HHUK CKJIaAa€e BChOro 2 %. 3a KOPOTKUI MPOMIXOK yacy Miclisi CXOmy
MIPOPOCTKH TIIIECHUIT Apoi Ha CTafil PO3BUTKY «TPETHOTO-YETBEPTOTO MPUKOPEHEBOTO JIMCTKIB» YKOBTIIOTH,
JIUCTKU 3MOPUIYIOTHCSI, BACHXAIOTh — 1 POCIHHHU THHYTh, TOMY 10 HadroBe 3a0pyaHeHHs rpyHTY (30 MI/Kr)
3HAYHO BIUIMBA€ Ha po3Mmipu i Mikpomopdodorito JIIT gyeTBepTOoro jucTKa MPOPOCTKIB MIIEHUII Apoi. Mik-
poMopdoIoTivHI JOCTIHKEHHS CBiTYaTh, 10 HadTOBE 3a0pyaHEHHS IpyHTY (40 MII/KT) CYTTEBO BIUIMBAE Ha
po3mipu i mikpomopdotorito JIIT yerBepToro nmctka. [IpukopeHeBi po3ropHyTi JUCTKU MPOPOCTKIB TIIIe-
HUI[l 3HAXOMSTHCA y BIJIHOCHO aKTUBHOMY MOpPGO(]YHKIIOHATLHOMY CTaHi, MarOTh, MEPEBAKHO, OJIiJ0-
3elieHe, pijmie 3eneHe 3a0apBieHHs, YiTKO BUpaxeHy pudieHy noBepxHIo (puc. 3).

Puc. 3. Mikpocmpykmypa nucmio60i niacmuHKy 4emeepmozo JUCMKA RPOPOCMKIE nuieHuyi
6 excnepumenmi 3a Konyenmpauii cupoi nagpmu y rpynmi 40-50 ma/ke
Hpumimxu: 36inpmenas — 100*, 3a06apBueHHs — MeTuieHOBHH OnakutHui; 1 — 3pi3 JIIT (mo3a HadTH
40 ma/kr); 2 — 3pi3 JIIT (no3a Hadtr 50 MI/Kr).

Tormmaa JIIT gerBepToro auctka B 1,4 pasa MeHne, Hix y HopMmi. KIliTHHA emimepMicy — MepeBaKHO
BUMYKJIOl IMITIHAPHUYHOT (POPMHU, IIITEHO MPUIATAIOTE OOKOBOIO MMOBEPXHEIO OJJHA /IO OJHOI. I3 30BHINIHBOTO
00Ky BOHU BKPHUTI TOBCTHUM IMIapoM KyTHKYJIH. OKpeMi emiJepMiOIUTH MICTATh BENUKE SIPO W HiTKO OKOH-
TypOBaHy Bakyoib. Ha BimmiaHy Big npemapatiB JIII KOHTPOIBHOT TpyIH, B €MiACPMIONUTAX TPHKOPESHEBUX
JIMCTOYKIB POCIIUH, IO IPOPOCIU Ha 3a0pyHEHOMY Ha(TOIO IPYHTI, BUSIBJICHI TEMHI, ONTHYHO IIBHI, cde-
puuHOi (hOpMH, HEPO3UMHHI Y KIITHHHOMY COKY BKIIIOUEHHSI, K1 yacTiiie QiKcyloTbcs B LIMTOIUIA3MI XJIOpe-
HXIMHHUX KJIITHH, po3MimieHnx noomausy CBII. Knituau xiaopenximMu B okpemux micusax JIII marots nepesa-
JKHO OKpYTIy (popMy, po3MIIIeHI po3MOpPOIIeHO, OUTBIT BiTbHO, HIX Y JIIT KOHTPOJBHUX TPOPOCTKIB, 1HOII
MICTSITh OKpeMi 3epHa xJiopodiny. Po3aMipu KIITHH Bi3yaJlbHO MeHIII, HiXK y KOHTpoii. IlomiTHO 3pocrtae
00’eM BHYTPIIIHBOKIITUHHOTO MIPOCTOPY 32 PAXyHOK MOBITPSHUX MOPOXHUH. CHOCTEpIraeTbess aCUMETpHY-
HE PO3MIIIECHHS MPOBITHUX ITyYKiB BITHOCHO IEHTPATBHOI KUJIKH, 3MEHIICHHSI iXHBO1 KUTHKOCTI Ta IMIMPHUHU
JIIT TuCTKIB POPOCTKIB MIIEHUIT], III0 IPOPOCIIN Ha TPYHTAX 31 3HAYHUM 3a0pyIHEHHSIM.

VY 3iB’SMX JMCTKax MPOPOCTKIB mumieHuni (HadTo3abpyaHeHHs cTaHOBUTH 50 MII/KT) CIOCTEPIracThes
MPOIIEC TOTANBHOT ASCTPYKIIIi KIIITHH emifepMicy Ta xyiopeHximu. [likHO3 KIIITHH CYNPOBOIKYETHCS 3MIHOIO
ix hopmu i 3MeHIIEHHSIM 00’ eMy. BUSBISAIOTHCS JIOKaNbHI ITITHKA KIITHHHOT 000JIOHKH, Ha SIKUX BIACYTHIH
KyTHKyIspHuii map. MMoBipHO, y pasi gedopmanii enigepMioluTis BinGyBaeThes «3IyIIyBaHHS) YaCTOUOK
KyTuKynd. KiiTuHHa 0007I0HKa AESKUX €MiAepMIiOLMTIB MOUIKOKeHa, (hparMeHToBaHa. Y pe3yJsbTari JAerij-
paTamii Ta MKHO3Y 3HaYHA KUTBKICTh eIiJepMIOIHTIB 3MOpIIeHa. Y 0araTh0X BHITAJKaX 30BHIIIHS KIIITHHHA
000JIOHKA ITiJ] BILTHBOM BHYTPIIIHIX CHJI IOBEPXHEBOTO HATATY BOAM BIIMHAETHCA M HAOIMKAETHCA IO TPO-
TUIIEXKHOT 00050HKK KiniThHH. CrocTepiraloTbest MOpGOJIOTiyHI MPOsBH amonTo3y saep 1 Mmojaiblie iXHE
pyiiHyBaHHS.
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BucHoBku

OTpuMaHi pe3ynbpTaTH MPOBEACHOTO JTOCIIIKEHHS Jaji 3MOTY BCTAHOBHTH CTHUMYIIOIOYHNA edekT Had-
TOBOTO 3a0pyIHEHHS Ha PiBHI <5 MII/KT TPYHTY, IIIO MPOSBIISAETHCS B aKTUBAIlIl IPOPOCTAHHS HACIHHS Ta PO-
3BUTKY BETETaTUBHUX OPraHiB MPOPOCTKiB. Jl0BeeHO, 1110 30UIBIICHHS KiTBKOCTI eJ1eMeHTiB kcuiiemu B JITT,
ocobmuBo B mepudepunyHo posMiniernx Manux CBII, € HacmigkoM HETOCTaTHHROTO HAAXOKEHHS BOAH U
BOJOPO3YMHHUX MiHEPATBLHUX CITOJIYK 3 KOPEHEBOI CHCTEMHU POCIIMH Y BETCTaTHBHI OpraHH, 1 Mepeaycim, 10
JIUCTKIB. BU3HA4YECHO, 1110 TOKCHYHICTh apOMATUYHUX BYTJICBOAHIB HaQTH, riApodOOHICTh IPYHTY Ta MOPY-
HIeHHs! Mikpoaudy3ii eeMeHTIB KUBJICHHS 10 KOPEHIB € JIMITYIOUMMHU (Pi3UKO-XIMIYHUMH (PaKTOpaMu, LI0
TaTbMYIOTh TIPOPOIICHHS i 0OMEXYIOTh )XUTTEAISIIBHICT BHIUX POCIMH B YMOBaX 3HAYHOTO MOJIEITHOBAHO-
ro HadyroBoro 3a0pyaHenHs rpyHty (30-50 mur/kr). 3arubenb poCIuH HPOSBISETLCS IPU 3a0pyIHEHHI IPYH-
Ty HaQTONpPOAYKTaMH Ha piBHI > 40 MJI/KT TpYyHTY.

Mopdomnorivni criocrepexxeHHs1 y pa3i HadpToBOro 3a0pyaHeHHs IpyHTY (40-50 MII/KT) BHSIBIIEHO B €ITi-
JEPMIOIUTAX BKIFOUEHHS, III0 MAIOTh B’ 3Ky KOHCUCTCHIIIIO i € BYTJICBOTHCBUMH KOMIIOHEHTaMH Ha(TH.

Tepcnexmugu nodanvuiux 00Caiodicensb — MPOBENICHHS KOMIUIEKCHUX TpaHCIIOKaliii HahTOBUX BYIJIEBO/I-
HIB 3 TPYHTY B CLIBCBKOT'OCIIOJIAPCHK] POCITHHH.
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