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ExOn0nAkrAlOXOROHAIHABKONHILIROROIGENEROB LA

YK 631.423.3 I. B. Barnep
acmipanT*

B. I. Yopna

a. 0. H.

JHInponeTpoBChKIi epKaBHIUM arpapHO-eKOHOMIYHHUN YHIBEPCHTET

BMICT PYXOMUX ®OPM BOPY Y TEXHOIMEHHO-NMOPYLUEHUX 'PYHTAX
HIKOMOJIbCbKOIro MAPrAHLEBO-PYAIHOIO BACEUHY

3’scosani ocobrusocmi po3noodiny KOHYeHmpayit pyxomozo 60py y npocmopi ma no
wapax nedosemy (HACUNHULL WAD YOPHO3EMY NIBOEHHO20 HA AECONOOIOHUX CY2IUHKAX) i
0EpPHOBO-NIIMO2EHHUX TPYHMI6 HA CIPO-3€eHUX, UYepBOHO-OYPUX 2AUHAX MA 1eCONn00IOHUX
cyenunkax Hikononvcvkoeo mapeanyesopyonozo b6aceiiny. Haoano 3acanvhy OYiHKY cmawy
mexHo3emig 3a emicmom pyxomozo oopy. I1obyoosani mamemamuyri MoOeni pO3n08CIO0NHCEHHs
bopy y npocmopi ma oeHopozpamu 0 oyinKu tio2o ooxnopionocmi y wapax 0-10 ... 90-700 cm
KOJICHO20 muny IpyHmis. Bcmawnoeneno, wo npo@ini 00cniodxncyeanux rpynmié HeoOHOPIOHI.
Texnozenno-nopyuieni ipyHmu Marome 0ydHce 8UCOKY KOHYeHmpayito 6opy, wjo nepesuwye y 2—
3 pasu uozo emicm 8 emanoOHHUX 3pas3Kax i y NOOAIbUOMY Modice npusgecmu 00 60pHO2O
3aconenusi. Bemanoeneno, wo eadxciusy ponv y micpayii 6opy epae myaucma @pakyis ma
SAUHUCTULL CKNAO TPYHMIG.

Knrouosi cnoea: mikpoeiremenmu, pyxomi Cnoayku 60py, pooiouicme, peKyIbmueayis,
MmexHo3eMuU.

IHocTranoBka npodaemu

TexnorenHi enmadoronw, siki cpopmMoBaHi B TPOIECi PEKyIbTHBAIll, 3HAYHO
BiJIPI3HAIOTHCS BiJ] 30HAIGHHUX IPYHTIB pPiBHEM pOMOYOCTi (TpodHOCTI), Pi3UUHUMH,
(hi3UKO-XIMIYHUMH, arpOXIMIYHAMH 1 IHIIAMH €KOJIOTIYHO BaXKJIMBUMH TOKa3HHKAMH.
HeonHOpigHICTh I'PYHTOBO-TEOXIMIYHOTO CEPEAOBHINA HPU3BOANUTH IO BHCOKOI
BapiabebHOCTI KOHIICHTpAIlill eJIeMEHTIB y IpyHTOBOMY moKpoBi [9]. ocmimkeHHs
0ajlaHCy MIKPOCJIEMEHTIB BUCTYIA€ B SKOCTI (pakTopa, [0 BH3HAYAE MOTEHIlIAN
MPOIYKTHBHOCTI BUPOIYBaHUX KYJIbTYP.

AHaJi3 OCTaHHIX J0CTiAxKeHb I myOaikanii

3acTocyBaHHs MIKPOIOOPHB — OJIUH 13 IUIAXIB BUPILICHHS MPOOIEMH ITiABUIICHHS
BPOXKaHHOCTI KyJNBTYp 332 paXxyHOK Maiux BuTpar. Came MiKpOEIIEMEHTH CIPHIIOTh
CUHTE3y B POCIHMHAX IOBHOTO CHEKTPY (DEPMEHTIB, SIKi JIO3BOJIAIOTH IHTCHCHBHIIIE
BUKOPUCTOBYBATH €HEPril0, BOAY Ta MakpoejleMeHTH. [TiABHIEHHS MPOIyKTUBHOCTI

© 1. B. Baruep, B. I. Hopna
*HaykoBuii KepiBHUK — TOKTOp OiojoridyHux Hayk, npodecop B. 1. YopHa
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3eMenb 1 O0lOreoXiMiyHHX MpOLECiB HE MOke OyTH BupimeHo Oe3 omThMizamii
MIKpOEJIEMEHTHOTO CKJIaAy TIPYHTIB, SIKHH € pe3ylbTaToM B3a€MOJil MpoIeciB iX
YTBOPEHHS 3 BUXIJTHUX MaTePUHCHKUX MOPIT SK JKepell eJIEMEHTIB y IPYHTaX, a TAKOX
JaTeparbHOi 1 pamiampHOi Mirparii enemenTiB [4, S5, 8]. bop € HesamiHHHUM
MIKpOEJIEMEHTOM, HEOOXiTHUM JUIi HOPMANBHOTO POCTY 1 PO3BUTKY POCIIHH.
VYmpaBiainas OOpoM € CKJIAIHUM 3aBIaHHSM, TaK SK ONTHMAJbHHHA Jialma3oH
3acToCyBaHHS O0pY € BY3bKHM i HOPMHU BUTPATH BapilOIOTHCSA B 3aJI€KHOCTI BiJl THITY
IpyHTiB. BHeceHHs Oopy 3MeHIIye BMICT a30Ty 1 Kajblilo, ajie 30UIbIIye BMICT
dochopy, Kamiro, MapraHuio, OUHKY 1 Mili B TKaHHHAX POCIHH, 3a PaxyHOK
30ibIIeHHS iX AOCTYMHUX (GopM y rpyHTax [12]. HallBaXIuBIIIMMA BIACTHBOCTSIMHU
0opy, SKi BH3HAYAIOTh MHOTO TEOXIMiYHI OCOOJIMBOCTI PO3MONITY B IPYHTOBOMY
MOKPHBI, € BIJIHOCHO BHCOKa MirpalfiiHa 3IaTHICTh y BOJHHUX PO3YMHAX, a TAKOXK
aKTHBHE OIOr€HHE TOTJIMHAHHS 1 3JaTHICTh aAcopOyBaTHCS BHUCOKOIWCIICPCHUMH i
OpraHo-MiHEepaIbHUMHU KOMIIOHEHTaMH TpyHTiB [4]. ToMy nMpu BHBUYEHHI TEXHOTEHHO-
MOPYIIEHUX TPYHTIB Ta JUId TIOUIYKY NUISIXiB X BiJHOBJICHHS € aKTyaJbHUM
BCTaHOBIIEHHS KOHIIEHTPAIlll PyXOMHUX CHOJYK OOpY y MPOCTOPi Ta 3 TIIMOWHOIO.

Basnowuii BMicT 00py B I€PHOBO-IIII30JIMCTUX IPYHTaX 2—5 MI/KT, B CIpUX JIICOBHX
rpyHTax 3—9 MI/Kr, B 4OpHO3eMHHUX 9—12 MI/ KT TpyHTY, aje JOCTYIHi Uil POCIHH
BOJIOPO3YMHHI CIIOJIYKH 0OOpy CKianaroTh Bcboro Bimx 3 mo 10 % Bim ioro 3aranbHOT
KinmpkocTi. Takum dYHMHOM, BeNWKa dYacTHHA OOpy 3HAXOAWTHCA B IPYHTAX y
HEJIOCTYMHUX Ui pociiiH Qopmax. KinbKicTb BOAOpO3UMHHOTO OOpY B JIEPHOBO-
nigzosmctux rpyarax 0,1-0,5 mr wa 1 kr, B cipux yicopux 0,3—0,7, a B 4OpHO3EMHHUX
0,4-1,7 mr Ha 1 xr rpynTy [13].

3a ctyneHeM 3a0e3Me4eHOCTI BOAOPO3YMHHMM OOpoM (B Mr Ha | Kr) IpyHTY
MOJIUISFOTHCS Ha Taki rpynu: | — nyke Husbkuit < 0,15wmr, 11 — vHusbkuii 0,15-0,33 mr, 111 —
cepenwniii 0,33-0,50 mr, TV — Bucokwuii 0,50-0,70 mr, V — aysxke Bricoka > 0,70 mr [13].

Ha pyxmuBicte OOpy B TIPYHTI BIUIMBAE€ BallHyBaHHsS, IPH SIKOMY BMICT
BOJIOPO3YMHHOTO OOpYy 3HMXKYEThCA. lle TOSICHIOETBCA THM, IO TIiJl BIUIUBOM
BalTHyBaHHS B IPYHTI IOCHITIOETHCA AisUTBHICTH MIKPOOPTaHi3MiB, 10 BAKOPHCTOBYIOTh
00p 11 TOOYIOBH OpraHiYHUX PEYOBHH CBOT'O Tijia. 3HAYHA YacTHHA OOpY MOB's3aHa 3
OPTaHiYHOI0 PEYOBMHOIO IPYHTy. Y TMpoleci XiMIYHOIO BHBITPIOBAHHS YTBOPIOE
amionn BO, +, B,0,%, BOs”, H,BOs-, B(OH),. Bin Moxe copOyBaTucsi TJIHHAMH,
OpPTraHiYHOI0 PEYOBHHOIO i TOJYTOPHHUMH OKCHJIAMH, OCTaHHIMU HAWHOUTBII CHIIBHO.
OcCHOBHa pOJIb y IILOMY MPOIECi, MAOYyTh, HAICKHUTH acolialii 00py 3 KUCHEBUMH i
TIPOKCHIIBHUX paJMKaiaMu amoMocuiikartiB [6]. Haiibinbin 3Bu4aiiHi B IPyHTOBUX
po3unnax ¢opmu Heaucomiiopanoro H3BOs, B menmiii Mipi B(OH),. [Tpu pH Oinbie
7,0, IMOBIpHO, TIPUCYTHI 10HU B,0; i H,BO®. Ocobausictio Oopy € #oro Oinpma
copOIiiss B TIpyHTax Yy TMOpiBHAHHI 3 iHmWMMU aHioHamu [13]. Enementamm-
ocaj/pKyBadaMu OOpY € KallbIlii, MarHid, amioMiHid, 3ami3o, MaHrad. bop y rpyHTi
a71copOy€eThCsl OKCHIAMH 3ajli3a 1 allOMiHiO, TIMHUCTUMH MiHepanamu. [lpu npomy
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abcopOuis 3anexuts Big pH i gocsrae MakcUMyMy B JIy>KHOMY cepeaoBuili. B nizomy,
CIOJIyKU OOpy HaiOLIbII MOOLIBHI B KUCIIOMY 1 Ty’)kKHOMY cepenoBumax [1, 16].

VY rpyHTI O60p 3HAXOMUTHCS y BUTIAAL pisHUX crionyK. A. I1. Bunorpamos (1957)
BHIUIAB Taki (OpMH MIKpOeJIeMEHTa: BOIOPO3YMHHHUI; KHCIOTOPOIUMHHHMI; 10
3HAaXOAUTBCSI B TpaTKax CHIIKATIB; B CKJIaAi OOpHUX MiHEpajiB; MOB'SI3aHUN 3
opra”iuHo0 pedoBuHOIO [2]. Bop, 10 3HAXOMUTHCS B CKIami POCIMHHHUX 3aIHILIKIB,
CTa€ MOCTYITHHUM Ticis iX MiHepaizamii. bop 1ocuTh IHTEHCHBHO 3BUTHHSIETHCS MPH 1X
PO3KJIagaHHi, 3aiiMarouM 3a TeMIaMu MoOiTi3amii 3 POCIMHHOI pEYOBHHHU Jpyre Micle
micnsa migi. Lle mo3Bossie po3rigaaTi MiKpoeneMeHT y AaHiid (opMi TOCTYMHHM IS
pocius [6]. 3a manumu A. I1. Bunorpamosa, B pyxomiit (opMi 3HaXOAUTHCS OIU3BKO
10% rpyHTOBOTO OOpY, AOCIiIKEHHS IHIIMX aBTOPIB CBiAYATH PO MEHII 3HAYHY HOTO
po3uuHHicTE: Big 0,4 mo 5% Bix 3aranpHOl KUTBKOCTI MikpoenemeHTa [1, 16]. YV
3aCOJICHUX TPYHTaX PO3YMHHICTH CIOMYK OOpYy MOXKE iCTOTHO 3POCTAaTH, JOCSTAIOUU
25% 1 HaBith 80% Bix iioro BasoBoro Bmicty [6].

Ha axpcopbuito Oopy pi3HUMH KOMIIOHEHTaMH IPYHTY BIUTUBAIOTH peEaKIis
CepelOBHINa, TPUCYTHICTh PI3HUX KaTiOHIB, CTYHiHb 3BOJIOKEHHS TIpyHTY. Ilpm
30impienHi pH cepemoBuma 3pocTae amcopOiist O0Opy TIIMHACTUMH MiHEpajlamu, a
MaKCHMYyM IIOTJIMHAHHS €JICMEHTa OKCHJAaMU 3aji3a croctepiraerbes mpu pH = 8,0 —
8,5, oKcHaM aNOMiHII0 aacopOyIOTh MaKCUMalbHY KijbKicTh 60py mpu pH = 6,0 — 7,0.
3akpimieHHI0O 00py B TIPYHTI CHOPHAIOTH peakiii Horo XiMIi4YHOTO OCapKEHHS.
OCHOBHHMHM 10HaMHU-OCaJKyBauaMHu Oopy € Kanblid i maraiid [16]. Hdedinur Oopy
MPU3BOIUTE JI0 3HIKEHHS MAaKCUMAaJIbHOT IIBUJKOCTI YTBOPEHHS (POTOCHHTETUYHOIO
O, i BIJIMBAE HA HAKOMMYEHHS PO3UYMHHUX BYIJIEBOAIB y jucTi [14, 21]. dedinut 6opy
IIBUJIKO BIUTMBA€E Ha (YHKI1 (pepMeHTiB Ta iHIUX OUNKIB y TuIa3MaTH4yHiii MeMOpaHi,
MPOLIECH MEePEHOCY Yepe3 IiicHy MeMOpany [11, 15].

XapaKkTepHOIO PHCOI0 reoxiMii Oopy € HOro ydyactb y mpoliecax raioreHesa. ¥
3B'I3Ky 3 LUM TPaKTUYHO Yy BCIX perioHax 3eMHOi Kyii 3acoJIeHHS TIPYHTIB
CYIIPOBOIKYETHCS aKyMYIIAIIIEI0 B HUX 00pY 1 po3BUTKOM GopHOTro 3aconeHus [8]. ¥
3B'A3Ky 3 UM TOTpPiOHA OLIBII rMHOOKa TEeOpeTHYHAa MPOpPOOKa MUTAHb PO BIUIUB
00Opy Ha MPOAYKTUBHICTH 1 XIMIYHUH CKIIaJ] POCIHH 1 pO3po0Ka MPaKTUIHUX MiIXOiB
JI0 BUKOPHUCTaHHS IPYHTIB 3 BUCOKUM BMicToM Oopy [12, 17].

Mera, 3aBIaHHS Ta METOJAMKA JOCTIIKEeHb

Metoro Hamoro aOcii/pKeHHS OyJl0o BHU3HAYEHHs OCOOJIMBOCTEH MPOCTOPOBOT
BapiabenbHOCTI Ta BEPTHKAIBHOI JuQepeHIalii KOHIEHTpaliil pyxomMoro 06opy y
JICPHOBO-JIITOTEHHUX TPYHTaX Ha Cipo-3€JeHUX, UYEPBOHO-OypHX TIJIMHAX Ta Ha
Jeconoi0HMX CyrIIMHKaX i Ha HacummHoMYy 1api (0—40 cM) 4opHO3eMy MiBJACHHOTO Ha
JeconoAiOHMX CYTIIMHKAX Ta HOTo €KOJIOrivHa Pojb y Mpolecax IPyHTOTBOPEHHS.

JocmipkeHHsT TIpOBelieHI Ha eKCINEPUMEHTAIRHUX JIUISHKAaX —CTalioHapy 3
peKyabTHBAIil 3eMellb JIHIMPONeTPOBCHKOTO JIEPKABHOTO arpapHO-eKOHOMIYHOTO
yHiBepcuteTy (M. OpmKOHIKig3€e) 13 3aKJIaACHHSIM IPYHTOBHX DPO3pi3iB Ha JEpHOBO-
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JITOTeHHUX TPYHTax Ha YEPBOHO-OYypHUX, CipO-3€J€HMX TJMHAX Ta Ha JIECOMOMiIOHMX
CYrIUHKax Ta Ha HACHIIHOMY MIapi YOpHO3EMYy MiBIEHHOMY Ha JIECOMOAiOHMX
cyrnmuHKax (mam — nemosem). [Ipo6u Bimiopamm mo mapax 0—10 cm, 10-20 cm, ...90—
100 cm 3 9oTHPBOX PO3pI3iB Yy TPHOXKPaTHIH MOBTOpIOBaHOCTI. Biniopano 180 mpobd
IPYHTY 4epe3 KOoxHi 15 MeTpiB (KpiM AUISHKH HACHUITHOTO LIapy YOPHO3EMY Ha IiCKY)
(BIAMOBIOHO 3 AUISHOK HACWITHOTO MIapy YOPHO3EMY Ha JIECOMOMIOHWX CYTIIMHKAX
(mami — memo3emMu) Ta IEPHOBO-TITOTEHHUX IPYHTIB Ha Cipo-3€JIeHMX TIMHAxX (mami —
C/3), 3 NepHOBO-TITOreHHHX IPYHTIB Ha 4YepBOHO-Oypux rnmHax (mami — Y/b) i 3
JICpHOBO-JIITOTEHHHUX TPYHTIB Ha JieconoAiOHmx cyrmuukax (mami — JI/C). BinGip Oys
mpoBefeHuit 3 TaMOMHM 0-20 cM MO BChOMY JAOCHiTHOMY IOl (reorpadidsi
KOOPJAMHATH MMBIEHHO-3aX1JHOT0 KyTa [IOJIIrOHA 47°38'55.24"1u.111.,
34°08'33.30"C./1.).

BusnauenHs pyxomux croilyk 6opy Oyno 3mificHeHo 3a meroaukoio «['OCT P
50688-94. Iloussl. Onpenenenne NOABMKHBIX COeIMHEHMI Oopa 1o MeToxy beprepa u
Tpyora B momudukarmu [IUHAO» y i’ situkpaTHiii moBroproBaHocTi [3].

CraructuuHa 0o0poOka mpoBeneHa 3a jgomomororo Statsoft Statistica 10.0.
OtpuMaHi naHi cepeiHiX 3HA4YeHb MOJaHi Ha puc. 1—4, CTaHIAPTHI BiAXWICHHS HE
MEPEBUILYIOTH 5%, 110 BiJIMOBiIa€ HOPMATUBAM KOHTPOJIIO SKOCTI pe3yJIbTaTiB aHAI3y
BHYTPIIIHBO JJAOOPATOPHOTO KOHTPOIIO U XapaKTepU3ye X sIK T0cTOBipHi [3].

Pe3yabTaTtu gociaixkeHb

ExosioriuHa ponb J0CTymHOro OOpy MOJsITae B TOMY, IO BiH 3YCTPIYaEThCS B
IPYHTI y 1BOX (pOopMax — opraHiuHiii Ta HeopraHiuHid. MikpoopraHizmam i pociuHam
JUIs  HOPMAaIbHOTO PO3BUTKY THOTpiOeH ©O0Op, TOMY BOHH BHKOPHUCTOBYIOThH
HEOpraHiuyHUI 00p 1 MEepPeTBOPIOIOTH HOT0 B OpraniuHi ¢popmu. Komu mikpoopranizmu i
POCIIMHY 3aBEPIIYIOTH CBOI )KUTTEBI IIUKJIM 1 BMUPAIOTh, OPraHIYHUH 0Op OKUCHIOETHCS
1 TIepexoquTh y HeOpraHiuyHuii Oop. 3aBIsKH IpoliecaM BHUBITPIOBaHHS, BOJI Ta
MIKpOOpraHizMaM, KOHIICHTpAIlii PYXOMHUX CIIONYK OOpYy MiATPUMYETHCS Yy TPYHTI.
daktopamu, MO MPH3BOAATH A0 AedinuTy Oopa, € HOro BTpaTH 3 BHMHBAHHSM,
MEPETBOPEHHS PO3YMHHOI (hopMu O0py B HEAOCTYIHI (GopMU 1 TiABUIIEHHS TOTpeOU B
00pi y Kpalux COpTiB KyJIbTYp 1 IPH iIHTEHCUBHUX METOaX 3eMJIepoOCTBa.

3a JgaHMMM BU3HAUEHHS KOHLEHTpauiii ©Oopy y mpocropi, noOyzoBaHi
MaTeMaTH4yHi Mojeni 3a jgomomororo Surfer 11.0, mo OCHOBaHI Ha KIaCTEPHOMY
aHaJi3i 3HaueHb.

Pyxomi cionyku 60py y mpocTopi ayxe MOOUTHHI Ta BapiaOebHi 1 3aexaTh BiJl
penbedy MiCHEBOCTI, arperaTHoro CKIaay IPYHTIB, XIMIYHOTO CKJIaJy IPYHTIB Ta
Oaratbox iHmMMX (pakTopiB. KijgbKicTh pyxoMoro 0opy y nemo3emi Ta Jiecax BiIIOBiTHO
3MIHIOETHCA Bif 1,5 mr/kr g0 3,8 Mr/kr ta Big 2,2 Mr/kr g0 6,6 mr/kr. Lls MatremaTuuHa
MOJIeJIb HATJISTHO JI@MOHCTPYE PO3MOBCIOJKCHHS JAHOTO MiKpoeneMeHTy. Halimentie
3HAYCHHsS Yy IMeJ03eMax BU3HAYCHO B IMMIBHIYHO-3aXiJHIA 30HI JUISHKH, a 3arajoMm
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cepezHii MoKa3HUK Oopy Ha Imejno3eMax ONM3bKOo 3 MI/KT, L0 NMEepEeBaXa€ y IBa PasH
BMICT O0pYy y eTaloHHOMY 4opHo3eMmi [13].

mr/Kr

3.8
3,7
3,6
3,5

3.4
33 Mr/Kr
3.2 |
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Puc. 1. BmicT pyxomoro 60py Ha A0CTiAHUX TIISTHKAX:
1 — HacunHui Wap yopHo3emy niBaeHHOro (40 cM) Ha cymilui JieconogioOHNX
CYIJIMHKAX; 2 — IPHOBO-TiTOreHHi IPYHTH HA JIecONOAiOHMX CYIVIMHKAX, Je: oci
X,Y — 10BKHHA Ta IIHPUHA TIJISTHKA, KokeH 1 M =10 m;

Ha npinsuni 3 JI/C crnoctepiraroThCs JBI 30HU 3 MiJBUIICHHUMH KOHIICHTPALISIMU
0opy, sKi po3TamoBaHi Ha MIBHIYHOMY CXOAi 1 y LEHTpPaJbHi 30HI, a TaKOX
CTIIOCTEpIra€eThesl TepexiiHa 30Ha, MO0 (OPMYETBCS MK JIEPHOBO-TITOr€HHHUMU
rpyaramu Ha JI/C i na C/3.

mr/Kr

mﬁhwmmuqu#pab#mmmmmmmmm
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Puc. 2. Bmict pyxomMoro 00py Ha JOCTiTHUX JiJISIHKAX I€PHOBO-JTiTOreHHUX
IPYHTIB Ha cymimi yepBoHOo-0ypux (1) Ta cipo-3eneHux (2) riauH,
ae: X ,Y — I0BKMHA TAa IIUPUHA TiISHKHU , KoxkeH 1 m =10 m
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3a BMicTOM pyxoMux crioyk 6opy C/3 cxoxi Ha MeJj03eMH 1 € OLIbII TPUAATHUMHU
JUIS. HOPMaJIbHOTO PO3BHUTKY Ta POCTY POCIHUH 3a KM NokasHukoM. U/b cxoxi Ha JI/C,
e KOHIIGHTpalis pyxoMoro Oopy Bapiroe Bim 2,0 mr/kr mo 6,6 MI/kr, mo y
MOIAJIBIIIOMY MOXE TIPHU3BECTH 10 OOpHOTO 3aconieHHs. JlOCTiKeHHS AeSIKUX aBTOPiB
MoKa3aiy, M0 KOHIEHTpalii 00py B IPYHTI, IO MEPeBUINYIOTH 5—10 MI/KT MOXYTb
CTaTH MPUYMHOIO 3HWKEHHS BPOXKAWHOCTI CIIbCHKOTOCIIONApChKHUX KyIbTyp [8, 9, 13,
18]. Bop xapakTepu3yeThCsi OCOOMMBUME  (DI3UKO-XIMIYHMMH BIACTHBOCTSMH i
CBOEPIIHOIO MOBEIHKOIO B JIaHAMA(TaX, 1€, 3aBISKH BUCOKIM MIirpaliiHil 3aTHOCTI,
MiANAETECS MEPepo3NOAiTy MK IPYHTaMH MiABUIICHUX 1 TOHIDKCHHX MOUISTHOK
tepuropii. Exomnoriuna pois 60py B cHCTEMi IPYHT-POCIMHU BU3HAYAETHCS, B TEPIILY
4yepry, Horo BMiCTOM B IPYHTOYTBOPIOIOUIH MOpOJi, KA € MaTEPHHCHKOI OCHOBOIO
IPYHTY 1 BCT@HOBJIOE HMOBIpPHICTh OIOT€HHOTO HAKOIHMYECHHS €JIEMEHTa y BEpXHil
YacTHHI IPOQLITIO 32 paXyHOK POCIMHHOCTI, sika Oepe y4acTh B IpyHTOYTBOPEHHI [7].

Jns BU3HAYEHHS 3aKOHOMIPHOCTEH BepTHUKANBbHOI nu(epeHmialii pyXxoMux
crnonyk 6opy 3a npodisem TexHO3eMiB OyB MPOBEACHUI KJIACTEPHUI aHaTi3.

[Tpu moOynoBi neHAporpaMy, sSiKa BH3HAYAE Bi3yalli3alifo MaTPHUIl MOMIOHOCTI (41
BiIMIHHOCTI) Ticist 00'emHaHHs (200 TOMTY) YeproBUX BOX OO'€KTIB y KiacTep, OyB
BUKOPUCTAHUI METOA OIMHOYHOTO 3B’SI3KYy Ta €BKIiJOBa BiicTanb. Lli mapamerpu
3aCHOBaHI Ha TOMY, IIIO BIJICTAHb MiX JBOMAa KJacaMH BU3HAYAETHCS SIK BIJICTAHb MiXkK
HAWOIDKYNMH 1X TIPEICTAaBHUKAMH.

o0 Hco40
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Puc. 3. lenaporpama BepTukajbLHoI JudepeHuianii pyxoMux crnojiyk oopy
y npodii nenozemy (A) Ta 1epHOBO-JITOTeHHUX IPYHTIB HA JecONOAi0HNX
cyriauHkax (b) MeToaoM 0AUHOYHOIO 3B’A3KY 3 BUKOPUCTAHHSAM
eBKJIIT0BOI BiacTani

Ipmmitka: IT — megozemu, JI/C — nepHOBO-JIITOTEHHI IPYHTH Ha JIECOTIOIIOHUX CYTIHHKAX;
0-10 cm, 10-20 cm,.. — 90-100 cM — mapu BidOOpy 3pasKis.

Konuentpartiiss 6opy y npodiai nemo3emMy Bapito€ 3a TIIMOMHOIO Ta 3MIHIOETHCS
Big 1,06 mr/xr mo 2,98 MI/KT.

Po3moBCIOKEHHST PYyXOMHUX CIOJYK OOpy IO mapax Hnpodiir XapaKTepU3yeThCs
iX 00’€IHAHHAM Yy KJIacH, 0 crocrepiraerbes Ha rmouai 10-20 cm, 20-30 cm ta 60—
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70 cm 1 40-50 cm Ta 90-100 cm =Ha Binctani 0,25, nami 3’€OHYETbCS y APYTHNA Kiac 3
npuensHaHasaM mapy 30—40 cM, mo xapakTepusye Li IMapH SK OJHOPiAHI 32 BMICTOM
6opy. BaxxnmuBy ponbp Mae BijcTaHb, Ha SKid BiZOyBaeTbcs 00’ €THAHHS ITOKa3HUKIB.
Uum BOoHa MeHINA, TUM Oulbil mOAiIOHI mociimpkyBaHi mapu. Ll momiOHicTh Tyke
BOKJIMBA CaMe€ y TEXHOTCHHO-TIOPYIICHUX TIPYHTaX, SKi 3HAXOAAThCA Ha eTari
(dbopMyBaHHS.

Haii6inpm BimmameHUM 3Ha4eHHAM XxapakTtepusyerbes map 0-10 cm, mo
MOSICHIOETBCS. TUM, IO MPH BiJIMUPaHHI OCHOBHA OioMaca POCIIHH, sKa MICTHTh OOp,
3HAXOJUTHCS caMe Y IbOMY Iapi, TaM HOTO KOHIIEHTPAILis 1 € HalOLTBIIOTO.

3 maHuX, 10 MPEJCTABIICH]I HA PHC. S5, BUAHO, III0 BOHU BapilOOTh Yy Jiara3oHi Bij
1,90 mo 9,56 wr/kr. Haiibinemma koHIeHTparii pyxomoro 0Oopy 3adikcoBaHa Ha
rmbuHi 50-70 cM, sKa BTpHYi NEpEeBHUINYE MaKCHMallbHE 3HAUYEHHS, OTPUMaHe Ha
MeJ03eMax 3a BMICTOM PyXoMoro 0opy 1o mpoduIo 3 TEHACHIIEW HOro 30iIbIIeHHS
3a rmOuHOW. Bimomo, mo HAaKOMWYeHHs OOpy TICHO TMOB’s3aHe 3 OydepHOoIo
3IATHICTIO TPYHTIB [1_] I[epHOBo-JIiToreHHi TPYHTH Ha JISCOTIONIOHUX CYTIIMHKaX
HaHOUIBII HEOJHOPITHI 32 BMICTOM 6opy MIPOCITITKOBYIOThCS Kiac y mapi 0-20 cm,
KM € HaHOUIBbIIl «aKTUBHUM» Y €Tari IPYHTOTCHE3Y [IePHOBO- JTITOTeHHHUX IPYHTIB Y
CUCTEeMi TPYHT-POCIHHA; nam kiac 3 mapamu Big 20-50 cMm, skuil € HaiOLTBIIUM
chopMoBaHMM 00’€MHAHHAM y 1bOMYy mpodini; kiaacu 50—70 cm, sKi € HaWOLIBII
BIJUTAJICHUMH Ta BUXOJTH 3 TPYIH, IO MOKJINBO HOSICHIOETHCS MEPEXiTHOI0 30HOIO
TEMHO-KOPHYHEBUX CYIJIMHKIB Yy 4YepBOHO-Oypi TMuHM Ha Wil rmmbuni [10],
KOHIIEHTPY€ETHCSl HAWO1IbIa KOHIEHTpallist 0opy y mpodini. bop mae tenaenmito 10
HAKOMWYEHHS B TYMYCOBOMY TOPH30HTI, B TOW >€ 4Yac, MOXXE BHMHBATHCS 10
IpyHTOBUX BOJ. Taka moBejiHKa OOpY MOSCHIOETHCS THM, 110 OOPOPraHivHi 3'€THAHHS
HE BOJIOAIiIOTH XiMigHOMO cTilikicTio [10, 20].
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Puc. 4. lenaporpama BepTuKajJbHOI AudepeHianii pyxoMux crnojyk 0opy y
JAEPHOBO-JTITOT¢eHHUX IPYHTIB HAa YepPBOHO-0ypHX Ta Cipo-3eJIeHNX IJIMHAX
MeTOA0M OAMHOYHOIO 3B’ 3Ky 3 BUKOPHCTAHHSIM eBKJIi1I0BOI BiAcTaHi

IIpmmitka: UY-b — nepHOBO-JTIITOTeHHI IPYHTH Ha 4epBOHO-Oypux rimHax, C—3 — 1epHOBO-
JITOTEHHI IPYHTH Ha cipo-3enenux riuHax; 0—10 cm, 10-20 cm,.. — 90-100 cm — mapu Bigbopy
3pasKiB.
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3a BMICTOM pyXOMOT'0 OOPY JI€PHOBO-JIITOTEHHI IPYHTH Ha YEPBOHO-OYPHX TIIMHAX
XapaKTepU3yThCS HEOMHOPITHICTIO 3a mpodinem Ta Bapitoroth Big 1,11 mo 3,41
mr/kr. IIpocmiakoByeTbcs TeHAEHIIS 30UMbIICHHS KOHICHTpamii 3 TIUOWHOIO.
3adikcoBaHi HallMeHIII 3HaYeHHA KOHIIEHTpaIlii pyxomoro 6opy Ha ranowmai 0-20 cm
(1,11 wr/kr), MOSCHIOIOTHCS THUM, IO OOp IyKE pyXxoma CIIONyKa, ska Jgo0pe
PO3UMHSETHCS Y BOAL, a IPU BIICYTHOCTI 'yMYCOBOT'O TOPU30HTY HE 3aTPUMYETHCS Y
BEpXHIX Imapax IpyHTy [6, 12]. HaiiBaxxumBimi BiracTUBOCTI OOpy, IO BH3HAYAIOTh
HOTO pO3MOJiN B IPYHTOBOMY Mpodini — BiIHOCHO BHUCOKa MirpauiiiHa 34aTHICTh Y
BOJHUX PO3YMHAX, AaKTHBHE OIOT€HHE TOTJMHAHHSI, 3JaTHICTh afcopOyBaTHCS
BHCOKOJIMCIIEPCHUMH MiHEpAIBHUMH 1 OpraHO-MiHEpATbHUMU KOMIIOHEHTAMH TPYHTIB.
Sx mnpaBuino, BMicT OOpy BHIE B TOPH30HTaX 3 OIUNBIIO YaCTKOI BaKKUX
TpaHyJIOMETpHYHHX (Ppakmiii rpyHTy. BMicT Oopy y JepHOBO-TITOreHHHX IPYHTax Ha
4epBOHO-Oypux TimHax y mapax 20-90 cM XapakTepusyeTbcs SK OTHOPIIHHMA,
chopMOBaHMH, L0 TOB’s3aHE 3 IPYHTOTBOPHMMH IpolecaMud Ta (HOPMYBaHHAM
JIepPHOBO-JTITOTEHHUX IPYHTIB.

Y AepHOBO-NIITOTEHHUX IPYHTAX HA CIPO-3€JICHNX TIIMHAX KOHIIEHTPAIliS PyXOMOTO
Oopy 3miHroeThes Big 3,91 mo 7,97 mr/kr. ledinut Oopy crocTepiraeTbcs B IPyHTaX 3
HU3BKOIO aKTHBHICTIO IinHH [20], X04a JepHOBO-TITOTEHHI IPYHTH Ha CipO-3eJICHUX
TIIMHAX MaroTh HAHOLIBIIMIA BMICT (i3W4HOI IIMHU [7] cepel AOCiIKyBaHUX IPYHTIB,
aje 3a BMICTOM OOpy HaiOiNbIlle 3HAYEHHS BCTAaHOBJCHE HA JEPHOBO-JITOTCHHHUX
IPyHTaX Ha JIECOMOAIOHMX  CYIJIMHKaX. PeKylIbTO3eMH  XapaKTepHU3YIOThCS
CHenn(iYHO0 arperatHoi CTPYKTYpOlO, WIO TiATBEPIKYETbCS CTATUCTUYHO Ta
MOSICHIOE BapilOBaHHS KOHLEHTpaLii pyxoMoro 6opy y npodini. 3HauHa BepTHKaJIbHA
HEOJTHOPIHICTH € XapaKTePHO BIACTHUBICTIO PEKYIHTO3EMIB TaK SIK PO3KPUBHI TpChKi
MOPOJIH, SIKi PO3POOIISIIOTECS HABITh 3 OJHOTO CTPATUTPadiuyHOro SpyCy, HE MOXKYTh
OyTH oxapaKkTepu30BaHi SIK OJHOpiAHI cyOcTparu [19, 21]. Bmict Oopy y aepHOBO-
JTOTEHHHUX TPYHTaX Ha Cipo-3eJIEHUX TIUHaX (OpMye IBa KJIACH OJHOPITHOCTI IIBOTO
MiKpoeleMeHTa y Imapax. bauumo, TeHIEHI0 TiCHMX 3B’S3KIB MiX MIapaMy Ha
rmbuHi 0-50 cM Ta 50—100 cM 1o BifICTaHsAM 1 YTBOPEHHM KJlacaMm.

Konmnenrpariiss 60py B IpyHTOBOMY PO34HHI KOHTPOIIOETHCS PEAKITiAIMU abcopOITii
Ta necopbmii 1mporo wmikpoenemenrta. llIBuakicTe mecopOmii OOpy 3aIeXKUTH Bif
3Ha4YeHb pH, MiHEpaJoOrivHOTO CKJIay 1 po3Mipy 4acTok IpyHTiB. Hamu BcTaHOBIEHO,
mo pH mocmimkyBaHUX TPYHTIB KOJHMBAaeThCA y Mmexax 7,0—7.9, mo xapakrepusye
IPYHTH SIK c€nabo JIy)XHi, 110 HE IOBMHHO CHPHITH HakomuueHHIO Oopy. Tomy
MOJIJIMBO TPHUITYCTUTH, IO WOT0 HAKONWYEHHS Y HIDKHIX Imapax mnpodinis
JOCIHIJPKYBaHUX IPYHTIB IOB’si3aHe 3 abcopOllisi TIMHUCTHMHU QpakiisMu. Y poborax
JOCIITHUKIB BCTaHOBJICHO, IO Ii IPYHTH XapaKTEPHU3YETHCS SK BAKKO CYTJIMHKOBI
MYJIOBaTO-TIHJIbOBI, JIe JIOMIHYyE€ KPYIHHU THI Ta MyinucTa (paxiiis, ski CKIaJaroTh
>77%. Mynucra Qpakiisi € akTHBHOIO CKJIJI0BOIO OyJb-SIKMX IPYHTIB, IO SIKpa3 i
CHpUsie€ HAKOTIMYEHHIO Ta BUBUILHEHHIO IILOTO €JIEMEHTY Ta HOro Mirpaiii mo npoQiio
[7, 10].
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BucHoBKY Ta nepcneKTUBH NMOJAJBIIUX J0CTIIKEHD

3aranpHa OLiHKA CTaHy JOCTIIKYBaHHX TEXHO3EMiB 32 BMICTOM PyXOMHUX CIOJYK
Oopy 3a TrpajaIfi€l0 30HAIBHUX IPYHTIB XapaKTepU3YEThCs sK ayke Bucoka (>0,7
MI/KT), CBIAYWTH TPO BHCOKWH TOTEHINAN JMJs TMEPCHeKTHUBH BHUPOIIYBAHHA C/T
KYJIBTYP.

Konnenrparist pyxomoro 60py y TEeXHOT€HHO-TIOPYIICHHX IPYHTaX IEPEBUILYE
3HAYeHHs €TAJIOHHHUX 3pa3KiB (YOPHO3EM IMiBIEHHHI) Ta HOTO BMICT Y YOPHO3EMHHX
IPYHTaX y JeKilbKa pa3iB, MO0 Yy MOAAIBIIOMY MOXE MPH3BECTH 10 OOPHOTO
3aCOJICHHSI.

[ToOynoBaHi MaTeMaTH4yHi MOJEINi MPOCTOPOBOI BapiabENBHOCTI Ta ACHIPOTPaMHU
po3Maxy BepTHKaIbHOI AudepeHIianii pyxoMHuxX CHOJIYK OOpy IOCHiAHUX MIUISTHOK
Hikononbcpkoro MapranueBopyAHoro OaceiiHy. BcTaHoBieHO, 10 Beluka poiib y
Mirparii 0opy, HOTo HaKOMMYeHHI, copOIii Ta mecopOrii rpac MaTepuHCHKA TTOPOAa Ta
pocnuHu. HaiOinpmii eBKIiIOBI  BiACTaHI 1 HEOMHOPITHICTH ImapiB  TPOQiTiB
JOCIIPKYBaHUX TPYHTIB 32 BMICTOM PYXOMHX CIIONYK Oopy 3adikcoBaHi Ha JepHOBO-
JMITOTEHHUX IPYHTaX Ha IIECOMOMIOHMX CYTJIMHKAaX, JI€ BCTAHOBIICHE HaWOLIbIIE
3HAYCHHS HOTO ITOKA3HUKA.

VYci Tunm TPYHTIB 3HAXOAATHCS Ha erTami (OpMYBaHHS, TOMY Y Hpodiiix €
chopMOBaHi JiNISHKY MIapiB, ¢ BiIOYBAeTHCS cOpOLis Ta JecopOlis pyxoMoro 6opy,
aje He MO BCii TMMOWHI. 3TiMHO 3 TPOBEACHWM KJIACTEPHUM aHATi30M HaWOIBIT
chopmoBaHi npodini memo3emi i IEPHOBO-TITOrEHHUX IPYHTIB Ha CipO-3€J€HUX Ta
YepBOHO-OYpHUX TIIUHAX.

[Tomanbon JOCTIDKEHHS CIIJ 30CEPEAMTH Ha TIpoIecax aHTaroHi3sMy Ta
CHUHEpri3My pyxoMmMoro OOpy 3 IHIIMMH eleMeHTaMu (Kalbllid, a30T, 3alli3o,
MapraHeilb), MPOCIIJKyBaTH B3a€EMOBITHOCHHU aMOP(HOrO KpPEeMHII0 Ta 00py y
IpyHTaX.
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JKutoMupchkuil HalliOHAEHUM arpOeKOIOTIYHIA YHIBEPCUTET

ANHAMIKA ArPOXIMIYHUX MOKA3HUKIB PEKYJIbTUBOBAHOIO
FPYHTY B ArPOLUEHO3AX EHEPTETUYHOI BEPBU

Ilpusedeni  docniddcenns GNAUCY BUPOWYBAHHA POCIUH eHepeemUuHoi 6epbu Ha
PO3MIDHICMb  A2POXIMIYHUX — NOKA3HUKIE — PeKYIbMUBOBAHO20 IPYHmMy nicis  000y8aHH:
inbmenimosux pyo. Bcmawnoeneni neeui 3axkoHomipnocmi 6 Ounamiyi HNOKA3HUKIE CYMU
6sibpanux ocnos, PHma zidporimuunoi kucromumocmi Ipynm, emicmy pyxomux @opm
makpoenemenmie (P,0s, KO, NK) zanescno 6i0 6ionociunux ocobaueocmeil Kyibmugo8aHux
8U0i6 ma 00CAI0IHCYBAHUX NPULioMi8 azpomexHixu. OYinka OUHAMIKU A2POXIMIYHUX NOKA3HUKIG
npueedeHa 6 NOPIGHAHHA 3 NOKA3HUKAMU OepHO60-NIO30UCHO20 IPYHmMYy nepenozy ma
nokasznuxamu, oznavenumu ¢ JJCTY.

Kniouosi cnoea: azpoyenos, eéepba enepzemuuna, pekyibmu606aHUL IPYHM, azpOXIMidHI
NOKA3HUKU, CYyMA 8GiOPAHUX OCHOB, 2I0pONIMUYHA KUCIOMHICIb, KOHMPOLb, KOMNOCH, MYbYd,
0EepHOBO-NIO30UCTIULL IPYHII.

IHocTranoBka npodaemu

B rtexHozorii pexynpTHBAIi TOPYHIIEHHUX 3EMelb ClTbCHKOTOCHOAAPCHKOTO
MPU3HAYCHHS BAXIMBOIO CKJIAJIOBOIO € OIOJIOTIUHUIA eTarl, sIKUi Mae 3a0e3rnedyBaTH
MOBHOIIIHHE BiJITBOPEHHS MPUPOJHHUX BIACTUBOCTEH IPYHTIB Y HEMOPYIICHOMY CTaHi.
VY BupimieHHi 3aBHaHb OioJOriuHOi peabinmiTalii TexXHO3eMIB NPOOJIEMOIO CTae
aKTHUBI3alii sBUIIA TPUPOAHOT TepTuHeHmii. OCKUTbKH, Yepe3 HU3KY crenudiaHux
0cO0JIMBOCTEH PEeKYJIILTUBOBAHUX IPYHTIB, MPOIECH BIITBOPEHHS 1IyTh 3 JAyKe MaJolo

© JI. . Pomanuyk, JI. b. bopucrox
*HaykoBwuii KepiBHHK: 1. C.-T. H., ipodecop JI. J[. Pomanuyk
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WBHUIKICTIO. TOMy € [IOCHTh aKTyaJbHUM HAyKOBUM NHUTAaHHSIM BHKOPHCTAHHS
POCIMHHUX IEHO31B EHEPreTHYHO1 BEpOM B MOCUJICHHI BiATBOPHUX TpoueciB. OqHuM 3
TOJIOBHUX KPHUTEPiiB, M0 BH3HAYAIOTh €(EKTUBHICTh MPUHOMIB O10JOTIHHOTO eTarry
PEeKyIbTUBAIl] € TUHAMIKA arpoXiMiYHUX MTOKa3HHUKIB.

AHaJi3 OCTaHHIX J0CTiTxKeHDb | myOaikamiii

BiaTBopeHH!0, peKynbTHBAIlil 3eMenb, M0 3a3HAIM BIUIUBY IPOMUCIOBOCTI
MPUIIISIOT yBary y Oaratbox kpainax, takux sk CHIA, Awnrmis, Himeuyuwna,
Bonrapis,Uexis, CrnoBauuuna, [lombima Ta iHmi. UwcieHHI HayKOBI TOCIIIKEHHS
BiTum3HsHUX BueHUX —M. T. Macroka (1974), B.H. laabko (1976), M.O. bekapeBuua
(1986), 1. X. V306eka (2012), P. M. [Tanaca (2007, 2008), B. O. 3abanyesa (2003) ta
THIINX,IPUCBSYEHI HAYKOBHM NPUHIMIAM Ta MiAXoAaM y peaOimirtamii mopymeHux
3eMenb. B o0macTsx 3 pO3MOBCIOKEHHSIM POAIOYMX Ta HETOKCUYHUX PO3KPUBHHUX
MopiJ 1 TMOBEPHYTHUX MaTepialiB CLIbCHKOTOCTIONAPCHKHUIA HAMPSIMOK PEKYJIbTHBAIIL
JMOUITBPHUM min plnmo, camu, macoBuma. [lpm mpomy, Ha OiojoriyHoMmy erami
PEeKyIbTHUBALI] NPOMYKTUBHICTh PEKYJIbTHBOBAHUX 3eMeb Mae OyTH [JOBelIeHa 0
PiBHSI CTApPOOPHHX 3€MeJTb PUIICTIIUX TepUTOpii [2].

HeratuBHa TeHAEHINI yTBOpWJACS BHACTIAOK HEIOCKOHAIOCTI TEXHOJOTIN
MpOBeJCHHS  OIlOJIOTiYHOT  peKyJabTHBAIli Ta  HEOOXIMHOCTI  BIPOBAKECHHS
IHHOBAIIMHUX MIiAXOMIB ix mnpoBeAcHHA. OJHMM 13 HOBHX CIIOCOOIB Oi0MOTiUHOT
PEeKyJIbTHBALI] 3eMeb € BHPOIIyBaHHS CHEPreTHYHHX POCIHH, SIKi 31aTHI pOCTH HA
HEpOII0YHX IpyHTax. Lle 1ae MOXKIIMBICTD HE TIIBKH BiJTHOBIIOBATH MOPYLICHUH IPYHT,
a i OTpUMYBAaTH JIOJJATKOBHUH MPHOYTOK i3 BUPOILEHOT MPOTYKIIii.

Merta, 3aBJaHHS TA METOANKA JOCTiIsKeHb

Merta poboTu — mochianTh eeKTUBHICTh BUPOIIYBaHHS €HEpreTHYHOi BepOu Ha
PEKYJIbTUBOBAHMUX 3E€MJISIX SK OJHOTO 3 MPHHOMIB OlOJOTiYHOI pPeKyJIbTHBAIii
TEXHOTEHHO TOPYIIEHUX 3eMeNb IMicis A00yBaHHs inbMeHiTOBUX pyn y I[lomicei
VYkpainu.

OO0’€eKT JOCHIPKEHHSI — JUHAMiKa arpoXiMIYHUX MOKA3HUKIB PEKYJIbTHBOBAHOTO
IPYHTY B arpoleH03aX €HEepreTH4Hoi BepOW 3a PI3HUX TEXHOJOTIYHHX NPUHOMIB Y
0i0JIOTYHOMY eTarli PeKyIbTHBAIlI] TOPYIIIEHUX 3eMeb.

HocmimkenHs Oynu IpoBeieHi Ha peKyIbTUBOBAHIH Micist T0OyBaHHS
iIbMeHiTOBOTO MicKy Ipmancekum ['3K 3eMenbHil AUIAHII 3arajibHO0 o 1450
M° 6ins c. JliciBmunaKopocternchkoro paitony XKutomupcnskoi odmacti. Ha Tepuropii
OyJia mpoBeJieHa TeXHIYHA PeKyJIbTUBaLid. byio nocamkeno 4 BapiaHTiB eHEPreTHIHOT
BepOu:

I BapianT — Bep0a npyrononiona Bapiant I'irantceka Salixviminalisvar. Gigantea
(ITospuia);

11 BapianT — SalixTordis (I1IBertis);

III Bapiant — SalixviminalisL. copt — ITan¢uiscbka 2;
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IV Bapiant — Bep6a tputnunnkosaSalixtriandral. copr [landuniceka.

HocnimpxyBanics 1Ba NPUHAOMH PETYNIOBaHHS IPYHTOBOI POAIOUYOCTI: BHECECHHS
mopivHo 4 T/Ta KOMIOCTY Ta MYJBbYyBaHHS MOBEPXHI 5 T/Ta CIHOM 371aKOBO-0000BOT
TpaBOCYMIIIKH (paiirpac MACOBWIHWKA 1 KOHIOIIMHA YEpPBOHA). 3a KOHTPOJIb B3STa
JIISTHKA, JIe IPOBEIcHI poOOTH y BiJIMOBIIHOCTI /IO MTPOEKTY PEKYJIbTUBAIIT TEPUTOPII.

IpyHT XapaKTepH3y€ThCs BHCOKHMM CTYNEHEM HAacH4YeHOCTi ocHoBamHu (>90%),
BMicT pyxomoro (ocdopy KOIMHMBAETHCS BiA CEpeTHBOTO MO BHUCOKOTO (51-25 Mr/kr
IPYHTY), HU3bKHI BMICT 0OMiHHOTO Kanio (41-80 MI/KT TpyHTY), Oy*e HU3bKUN BMICT
rizpomizoBaHoro azory (<100 wmr/kr 1pyHry) Ta rymycy (<2,0 %), peakuis pH
mepeBakHo HeirpamsHa (6,0-7,1).

BusHaueHHs arpoXiMi4HUX BIaCTUBOCTEH:pyxomuii pocdop Ta oOOMIiHHMHN Kamiid —
meton Kipcanosa B Mmonudikamii HHI[ ITA JICTY 4405:2005;my>KHOTiAp0I1i30BaHUI
azoT — merox KopHudinga;o0minHa ta riaponituaHa kucnoTHicts — JCTY 7537:2014
ta ICTY ISO 10390:2007 BimmoBimao;rymyc — HCTY 4289:2004;cyma BBiOpaHHX
ocHOB — MeToJ Kanmnena.

Pe3yabTaTtu gociaixxkeHb

Pict Ta po3BUTOK pociuH 6arato B YoMy BHU3HAYa€THCS piBHEM 3a0e3MEeUeHOCTI
POCIMH MakKpoeleMeHTaMH Ta SKICHAMH MapaMeTpaMd IPYHTOBOI POMIOYOCTI.
[opymreHi 3emii MalOTh HECHPHUSATIUBI peKMMH, Ha HHX HaBiTh 0araTopidyHi TpaBH
noTpedyroTs ynoopeHHs [1]. Exornoriuni Himri, sSKi 3alOBHIOE BepOa, MOXYTh OyTH
BTOPUHHUMH CYKIIECiSIMHM, IIe O3Hayae, 10 BOHA TPUCTOCOBaHA IO 3POCTAaHHI B
CYBOpPHMX YMOBaX 1 HE BUMAarae ONTHUMAJILHOTO CTaHy IPYHTY [S5]. SIKicHI MOKa3HHUKH
TPYHTOBOI POJIOYOCTI — BaroMuil KpHUTEpi OIIHKKA e(EeKTHBHOCTI NPUHOMIB 3
Meioparrii TeXHO3eMHOTO TpyHTY (Tadm. 1).

3a pe3ynpraTaMu  arpoxiMidHOro OOCTEXEHHs TPYHTH Ha  JiJSHII
OiosoriuHoi pekynpTHBanii kuchi (pH 4,6) morpeOyBanu BamHyBaHHS MpPU HOPMi
BHeceHHs 2,5-3,0 1/ra. 3a npoekToM 6i0J0riYHOro eTamy peKyJbTHBaLii 0yiI0 BHECEHO
— 3,0 1/ra BamHsKOBMX MarepianmiB. Sk cBiguaTh nmaHi Tabmuni 1 Ta TpadiuHe
300paskeHHS PO3MIPHOCTI MOKa3HWKAa CyMH BBIOpaHHX OCHOB, Ha BapiaHTax JOCIIiIy
BHACJIIOK PO3KHUCIIEHHS LIBMEHITOBUX Py Ta MPUBHECEHHS BAITHIKOBUX MaTepiais,
el TOKa3HUK 3HAYHO BiAPI3HAETHCS Bif ()OHOBOTO HOro 3HauYeHHS (IMOKa3HHWKA Ha
nepenosi Ta JICTY).
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Cyma BBidpaHHX ocHoB Mr-eke/100

50
45 W Salix viminalis
o 7 w var. Gigantea
0 % % e Salix tordis
35 % % Salix tordis
2 . . S
30 W % / W Salix viminalis
25 / Ilandumircoka 2
20 : wt Salix triandra
15 M ﬂ [Tamdumiecbka
10 M M —JICTY Mmin

3 . N

0 ' JCTY Maxc

KOHTPOME  KOMIIOCT  MYyJIEda mepemir

Puc. 1. lloka3HUKH cyMH BBiOpaHUX OCHOB Ha JiITHKAX
PeKyJbTHBOBAHOI0 IPYHTY
(BracHi pe3ynpTaTH JOCIIIKESHB).

Ha TtpancdopMaliito, 3HMKCHHS, IOKa3HWKAa CyMH BBIOpAaHHMX OCHOB OiJIbBII
CYTTEBUH BIUIMB B arpoleH03aX eHEepreTHYHOi BepO Maiu OioJIoTiYHI OCOOIUBOCTI
BU[iB BepOu. Tak, HAMOIBII CYTTEBUM 3HIDKEHHSM TTOKa3HMUKA CYMH BBiIOpaHUX OCHOB
BiMideHo Hamu B mocazakax Salixviminalisvar. Gigantea (ITonpina) 3a TexHONOTIT
yII0OpeHHs PeKyJIbTHBOBAHOTO IPYHTY KomnocToM —18,2mr-exs/100 r.

Tabnuys 1. ArpoxiMiuHi MOKa3HUKH PeKYJIHTHBOBAHOTO IPYHTY
B arpoLeHO03i eHepreTU4HOI Bepon

2015-2016 pp.
Cyma
BapianTnocainy BBi0OpaHux Hr P205 KZO Nk H I'ymyec,
OCHOB P %
mr-exkB/100 r MI/KT
1 2 3 4 5 6 7 8
Salixviminalisvar.Gigantea 27,4 0,30 117,5 425 18,2 6,8 0,64
KOHTDOJIb £72 +0,06 £10,8 £5,1 1,6 | +0,1 | +0,05
Salix
N . 18,2 0,33 91,0 52,5 18,9 7,0 0,52
viminalisvar.Gigantea 14’5 +0.11 1 £13.0 155 | 202 | 027
KOMIIOCT
salix 260 | 0,26 46,0 259 | 72 | 066
viminalisvar.Gigantea 136 +0.03 | 1045+11,9 445 187 | 201 | +0.08
Myana bl 9 9 bl b b
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3axinuennus mabnuyi 1

1 2 3 4 5 6 7 8
Salix tordis xoHTpOITH 25,3 0,27 103,049,1 445 22,5 7,2 0,58
+472 +0,01 +0,6 +0,1 +0,2 +0,06
- - 27,7 0,37 75,0 32,2 72 0,90
Salix tordis xommocT 178 +0.11 135,0+44,1 +12.4 179 | +04 +0.24
Salix tordis mynpua 32,9 0,44 129,5+£2,8 59,0 22,4 7,1 0,73
+3,3 +0,20 +3.4 +1,6 +0,3 +0,13
Salix 42,1 0,27 168,5+6,2 72,5 19,7 7,3 0,66
viminalisTlauguriBcbka 2 +0,1 +0,02 +6,2 +11,2 | +0,2 +0,08
KOHTPOJIb
Salix . 425 | 025 795 | 168 | 7,3 | 050
viminalisIlangumisceka 2 +03 +0,02 168,5+2,8 151 163 | +0.1 £0.06
KOMIIOCT
Salix 429 0,31 193,0+49.,8 81,5 16,1 7,2 0,47
viminalisITangwiiBcbka 2 +0,3 +0,08 +9,6 +55 | £0,1 +0,10
MyJibua
Salix . 224 | 051 595 | 196 | 70 | 085
riandrallanduniBcpka 129 +0,04 139,0+£3,4 196 116 +0.1 +0.33
KOHTPOJIb
Salix . 27,3 0,47 72,5 217 | 70 | 086
triandralTanguiscpka 182 +0,07 144,5+5,1 £175 4 | =03 +0,02
KOMIIOCT
Salix . 39,7 | 027 640 | 161 | 72 | 067
triandrallandumiBcpka 112 £0,01 139,0+2,3 +102 71 | =01 0,20
MyJb4a
Tepenir 39 3,28 | 43 184,0£70,2 | 84 4,9 1,75
+1,08 +0,40 | +£10,2 +14,3 | £0,2 +0,33
1,7- 30- 5,0-
JCTY 3,5-4,5 26 120-170 150-200 40 55 0,6-0,8

B 3HauHOMY CTymeHi po3MipHICTh MTOKa3HUKa PH pexyITsTHBOBAHOTO TPYHTY IMiCIs
NOOyBaHHS 1ILMEHITOBHX PYyJ, B JOCIHIJl 3 BHPOIIYBaHHSM EHEPreTUYHOI BepOw,
BHU3HAYAETHCS BHECEHOK HOPMOIO BaITHAKOBUX MartepiaiiB. Ha Bcix BapiaHTax qociiay
nokasHuk PH OyB BHIIMM MOpiBHAHO 3 MoKazHukamu mnepenory ta JACTY (puc. 2).
PosmipHicTe moka3Huka PH komuBamacs B gianasoni  7,0-7,3. IliakucieHHsS
PEKYJIbTUBOBAHOTO IPYHTY CIIOCTEPIraeThCsi HAMH Ha BapiaHTi 3 BUPOIIYBaHHSIM
Salixviminalisvar. Gigantea (ITonbia) — 6,8.

PosMipHICTP  MOKa3HWKAa  TiAPOJOTIYHOI  KUCIOTHOCTI B JOCHiAl  Ha
PEeKyIbTHBOBaHMX 3eMisax (Tabm. 1 Ta puc. 3) 3HAYHO BiMiHHA BiJl HEMOPYIIEHOTO
IPYHTY Ta MOKa3HUKiB o3HaueHux JCTY.

Hesnaunmii picr mporo mokasznuka g0 0,51 mr-exs/100 r cmoctepiraeMo B
nocankax Salixtriandral. copr IlanduiiBcbka Ha KOHTPOJI Ta BHECEHHS B IPYHT
komnocty 0,47 mr-ekB/100 r. IlpuBHeceHHS B IPYHT KOMIIOCTY Ta MYJIbYyBaHHS
MOBEPXHI MO3UTUBHO MO3HAYWINCH 1 HA MOKAa3HMKAX TiIPOJIITUYHOI KUCIOTHOCTI Y
nocajikax eHepretuuHoi Bepou copry SalixTordis (IIseris) — 0,37 ta 0,44 mr-exs/100
I' BIAMOBIIHO.
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pH

MW Salix viminalis
var.Gigantea
w= Salix tordis

2 Salix viminalis

4 . TTangumisceka 2
3 % w Salix triandra

R % . Tlan¢umiBceka
- . —JICTY Min

1 % I

o % . JICTY makc

KOHTPOITIb KOMIIOCT My JIB4da uep enir

Puc. 2. lloka3znuku PH pekyJbTHBOBAHOT0 IPYHTY
B arpoleH03ax eHepreTU4Hoi Bepou

[lokazHuku BMicTy pyxomoro ¢ochopy B pEeKyIbTHBOBAHHX TIPYHTAXIIi]
MocaJIkaM{ Pi3HUX BHUJIIB €HEPreTHYHOI BepOu Ha AocmimHii minsHmi (Tadmn. 1, puc. 4)
Oy/lM 3HAYHO BWIIMMH 32 IOKA3HUKH TMPHPOJHOTO CTaHy JCPHOBO-IIIA30JIUCTOTO
IPYHTY, O OYyJ0 3yMOBJICHO 3aKJIAAKOI B SIKOCTI MiJICTUIAIOYOTO MIApy «XBOCTH
30araueHHsS» 3 BHCOKAM BMicTOM cmonyk ¢ochopy — 141 mr/kr. Pazom 3 Tuwm,
BiMI4a€EMO MO3UTUBHUI MPHUPICT PyXOMHUX CIONYK (hochopy A0 ONTUMATIBLHOTO PIBHS
o3naueroro B JICTY 3a BupolyBaHHS Ha peKy/IbTHBOBaHMX 3eMirsix; SalixviminalisL.
copt — IMandunisceka 2 ta Salixtriandral. copt ITandumisceka i Takox SalixTordis 3a
BHECEHHS KOMIIOCTY Ta MYJIbUyBaHHS.

N Salix viminalis
var.Gigantea
e Salix tordis

(8]
v

[38)

waw Salix viminalis
TTandumBcbka 2

w2z Salix triandra
TTandumeceka

—JCTY min

JCTY mMakc

KOHTPOTIB KOMIIOCT My JIBHIAa mep enir

Puc. 3. lloka3HUKH TiApodiTHIHOT KHCJIOTHOCTI peKyJIbLTUBOBAHOIO IPYHTY B
NMOCaJgKaxX POCJINH eHePreTHYHOI Bepou
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P,O:mr/Kr

S Salix viminalis
aTaYa -
200 var.(gigantea

s Salix tordis

z% Salix viminalis
TTandumpeecbka 2

w Salix triandra
TTan(umiBcbka

—JCTY M

JCTY make

KOHTPOJIE  KOMIIOCT MY JIBIa Hepenir

Puc 4. Bmict pyxomoro ¢ochopy B peKyJbLTHBOBAHOMY IPYHTI
B arpoueHo03ax Bepou eHepreTuaHol

PiBens 3a0e31e4eHOCTI POCTHH CITOTyKaMU OOMIHHOTO Kauiro (Tabm. 1, puc 5)
MO>KHA OIIIHUTH MOPIBHIHO SK HU3BKUH (BapiaHT KOHTPOJIIO).

K, O mr/kr

NN Salix viminalis
200 E— var.Gigantea
ok Salix tordis

mwe Salix viminalis
ITardumecepka 2

w2 Salix triandra
TTangpumiBcbka

—JACTY miu

JCTY makc

KOHTPOIB KOMITIOCT MyJIb1a nepenir

Puc. 5. BmicT 00MiHHOr0 KaJil0 B peKyJIbTUBOBAHOMY IPYHTI
B arpoleHo03ax eHepreTHYHoi Bepou
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Nk Mr/kr

90
80 WW Salix vimialis

_ var Gigantea
70 ) )

i Salix tordis

60
50 #9% Salix viminalis
40 TTandiniBcbka 2
20 w% Salix triandra
- ITandIumecpka
20 —JICTY Mmin
10

0 JCTY maxc

KOHTPOJTE  KOMIIOCT — MYyJIEYa nepenir

Puc. 6. BmicT a30Ty B peKyJIbTUBOBAHOMY IPYHTI
B arpoleHo03ax eHepreTU4Hoi Bepon

KynpruByBanus pociur BuaiB SalixviminalisL. copr — IlandwuiiBceka 2 Ta
SalixtriandraL. copt ITandwurisceka, a Takok SalixTordis, ocobnmuBo mpu BHeceHi
KOMIIOCTY Ta MYJIbYyBaHHI IMOBEPXHi, aKTUBI3y€ MPOIECH, IO CIPHUSIOTH 3POCTAHHIO
noka3Huka BMicty K;O B TexHO3eMi.

Cuig BIIMITUTH, IO KYJIbTHBYBAaHHS HA PEKYJIbTHBOBAHUX 3EMIISIX €HEPreTUYHOT
BepObu copry SalixTordis Takok akTHBi3ye IPYHTOTBOPHI IpOIECH, IOB’s3aHi 3
MIJIBUIIICHHSM BMICTY JICTKOTIIPOJII30BaHUX CHOJIYK a30Ty (puc. 6). Tak, B arporeHo3i
erepretuuHoi BepOu SalixTordiS BMICT JIErKOTipOIIi30BaHOIO a30Ty 3pOCTAa€ JIo
nokasHuka 32,2 mr/kr, piBHs o3HaueHoro JCTY mis nepHOBO-TII30JIMCTOTO IPYHTY.

BucHoBKH Ta NEPCINEKTUBHA MOJAIBINNX I[OCJ'[i}I)KeHb

BuporuryBaHHS poCIHH €HEPreTHYHOi BepOr Ha PEKyJIbTHBOBAHHUX 3EMJIISIX CIIPHSIE
MiBUIICHHIO e(EeKTUBHOCTI Oi0JOTIYHOTO eTamy peKyJIbTHBAIii 3eMelb IicIs
N0OYyBaHHS 1IBMEHITOBUX PY/I.

Huszka BuIIB KyJIbTHBOBAHMX EHEPreTUYHUX POCIHH CHPHUSIOTH BiJHOBJICHHIO
JEeSIKMX MTOKa3HUKIB TEXHO3EMY JI0 TTOKa3HHUKIB IPUPOIAHOTO CKIIaJCHHSI.

Mopmanenm mocmikeHHST €(QEeKTUBHOCTI BUPOUIYBAaHHS POCIHUH EHEPreTHYHOI
BepOM y OI0JOriYHOMY eTalli peKy/lIbTHBalii 3eMejb IIOB’SI3aHi 3 OI[IHIOBAHHIM
JUHAMIKH BMICTY TYMYCY, BOOHO-(Di3MYHHX Ta MiKpOOiOJOTTYHUX MOKA3HUKIB.
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HamionaneHuii yHiBEpCUTET BOJHOTO FOCHOAAPCTBA Ta IPUPOAOKOPHCTYBAaHHS

A. M. O3epuyk

AIT «YxpTopdh», TeHepanbHUN TUPEKTOP

NEPCNEKTUBU BUKOPUCTAHHSA TOP®Y AJ1A BIATBOPEHHA
POAKOYOCTI FPYHTIB

Exonoziunuii cman tpynmis cinbcbko2ocnooapcvkoeo @ondy Yrpainu nocipuiyemvcs 6
pe3yibmami  pizko20 3HUNCEHHST 00°€MI8 GHECEeHMS OP2AHIYHUX MA MIHEPATbHUX 000pUs.
Hacuuenicmo opeaniunumu dobpusamu no Ykpaiuni 3nusunace 3 8,6 m/za do 0,6 m/za, Hopmu
6HeCeHHs. MIHepanbHux 000pue enanu 6 5—7 pazie. 3a ocmawui usepmb CMOAIMMA
CROCMEPIeaembCsl 3HUINCEHHST BMICTLY 2YMYCY, 3aNAcCi8 NONCUBHUX eleMeHmis, 30L1buleHHs NIow
Kucaux rpyumis. Ocobnugo eocmpo cmoimv numanHs Oeghiyumy opeauiunux 006pug 0ns
KomneHcayii empam 2eymycy. Y 363Ky 3i 3HUJCEHHAM NO20MI8’st Xy0oOu, GIOCYMHICIIO
MEapuUHHUX pepm y bazamvox 20Cno0apcmea NPONOHYEMbCA UKOPUCOBYBATU K 0XHCEPENO
Op2aniuHo20 8yeneyr0 pOCIUHHI pewmKy, aie ye He 00380JAE Supiwumu npodiemy empam
gymycy. 3naunum pecypcom 011 OMPUMAHHS Op2aHiuHux 0obpus 8 Yxpaini ¢ mopgu. Ananiz
NOKA3V€E, wo Kpaina mae 6enuxi pecypcu mop@ie, sSKi 3a c60iM CKIAOOM Npuoamui Onisi
BUKOPUCMAHHA Y CLIbCLKOMY 20CN00apcmei 0l GUPOOHUYMEA KOMNOCMIE, NOKPUGHUX SPYHMIE
mowo. B cyyacnux punxosux ymosax mopgu eKOHOMIUHO OOYiNbHO BUKOPUCMOBYBAMU 5K
Micyesi opeaniuti 000pusa 0 NOKPAUEHHs eKOI02IUHO20 CIAHY Mad 8I0MEOPEHHS POOIOYOCMI
IpYHMIS.

Knwowuoei cnosa: exonoeiunuii cman Ipynmis, pecypcu mopgy, mopgosuti noxuao,
Oezymighikayis, pyHmocymiui, mopghoxkomMnocmu.

© C. I. Bepemeenko, B. A. Crpixa, A. M. O3epuyk

21



ISSN 2518-7279 Bicank ) KHAEY, 2017, Ne 1 (58), 1. 1

IlocTanoBka npodaemMu

PedopmyBanns arpapuoi cdepu B VYKpaiHi CYNPOBOIKYBAJIOCS KOPIHHUMH
CTPYKTYPHUMH TIE€PETBOPEHHSIMH, AKi CHPUSIIN TOSBI HOBUX (OpPM MiANPUEMCTB Ta
3MiHI BjacHoOCTI Ha 3emuro. Ilepexim Ha PHHKOBI 3acagyl Ta PO3MAIOBAHHS 3EMEINb
CYIIPOBOIKYBAJIOCS PO3MAJOM KOJTOCHIB Ta PaArociiB, sSKi Oyyin Oararoraiy3eBHMHU
TOCIIOIApCTBAMH Ta YTBOPCHHSAM ManuX (epMEepCbKUX TOCIIONApCTB, KPYITHHX
arpOXOJIAMHTIB Ta IHIIMX CUTBCHKOTOCTIOAAPCHKUX MiANPUEMCTB. Taki CTPYKTypHI
3MiHM HETaTUBHO MO3HAYMIINCS HAa POAIOYOCTI IPYHTIB, IO MPOSBUIIOCH Y IPUCKOPEHHI
nporeciB Aerymigikarii, 3017bIICHH] TUION KUCIUX IPYHTIB, 3HW)KEHHI BMICTYy B HUX
MOKMBHUX eneMeHTiB. lle 0OyMOBIEHO CKOpOYEHHSM TIOTOJNIB’S XyAoOWm Ta
CKOpPOYCHHSIM 00’€MiB BUPOOHUIITBA Ta 3aCTOCYBAHHS MIiCIIEBUX OpPTraHiyHUX JOOPHB y
Cy4acHUX yMOBax BHPOOHHMLTBAa. [lOMITHO 3HU3WIOCS TaKOX 3aCTOCYBaHHS
MiHepansHUX 100puB. Skmo y 1990 pomi Ha 1 rexrap pimrt BHocuiock moHax 300 xr
Ha rekTap A0OpHWB Y Mif0Uill pedoBUHI, TpruuoMy 30a1aHCOBAHO 3a a30ToM, Gochopom
Ta KajJieM, TO B OCTaHHI JIECATh POKIB IICH MOKa3HUK KOJIMBAEThCS B Mexax 40—60 kr
nirodoi peyoBuHH Ha 1 rexrap pimii. Ilpu upomy, no 70% cknamae a30T MiHEpaJIbHUX
noOpuB. 3acTOCYBaHHS B CyYaCHMX yMOBaxX IHTEHCHUBHHX TEXHOIOTIH, pICT
YPOXKAMHOCTI  CUTBCHKOTOCIIOAAPCHKUX — KYJNBTYp MOTpeOye TaKoK IIMPOKOTO
KOMIUJIEKCY 3aXO[IiB 3 BiITBOPEHHS POIIOYOCTI IPYHTIB ISl 3a00iraHHs MPUCKOPEHOT
ix merpapartii.

AHaJi3 ocTaHHIX J0CTiAxKeHb i myOaikanii

Tak, 3a nanumu [1], nuine 3a pe3ysabraTaMy arpoXiMigHOT macmopTU3aiii IPyHTIB
y nepioa 3 1986 p. mo 2005 pix Brpaueno 0,5% rymycy (B aOCOJIIOTHHX BiJICOTKAaX),
npudomy 70% BTpaT mpumazae Ha OCTaHHI I'ATh POKiB. Y MNOJANbIIOMY IpOLEC
BTpPaTH TyMycCy IpYHTaMH JIMIIE MpUCKOpioBaBcs. OJHIEI0 3 TONOBHUX TMPHYHH €
3HAaYHE CKOPOUYEHHS KUIBKOCTI OpraHiYHHX JOOpHB, O BHOCATHCS y IPYHTH. PiBeHb
HAaCUYCHHS PULTI OpraHiYHUMH TOOpUBaMH cKOpoTuBcs 3 8,6 T/ra 1o 0,5 T/ra Hapasi.
Jns komreHcamii BTpaT TYMyCy B OpHHX 3eMIISIX HPOMOHYIOTh BHKOPHCTOBYBATH
MOXXHUBHI PEIITKH, cHuaepatd Touio [2]. BupomuryBaHHS cHAEpalIbHUX KYJIBTYD,
BUKOPUCTAHHS COJIOMHM Ta IHIIMX POCIMHHUX PEIITOK € BIIHOCHO JCIIEBUM Ta
e()eKTHBHUM METOJIOM KOMIIEHCAIIil BTPAT BYTJIEIIO TYMYCY, HiIBUIEHHS 0i0T€HHOCTI
IpyHTiB. X04a 1 Hapa3l 3HauyHa YaCTWHA COJIOMH CHAIIOETHCS Ha TIONAX, 3aBIAI0YU
LIKOJM TPYHTaM. AJie BUKOPUCTaHHS IIMX BHUJIB JOOPUB HE J03BOJISIE KOMIIEHCYBATH
BTPaTH MOKUBHHUX EJIEMEHTIB, SIKi BUHOCATBCS 3 TOBapHOIO YAaCTHHOIO BPOXKAIO Ta
MOBHICTIO 30aJ1aHCYBaTH BTPATH OPraHiYHOT pEYOBHHU IPYHTIB.

Ha >xanp, B OCTaHHI POKM 11032 YBarow 3ajMIIAIOTh IHII BHIM MICIICBHX
OpraHiuHuX JOOOpHWB, SIKI paHille IIHPOKO BHUKOPUCTOBYBAIWCH y POCIMHHHULTBI 3
BHCOKOIO e(peKTHUBHICTIO, Taki sk TOp(, campornesb i pecypcH SIKUX B YKpaiHi JOCHTh
3HauHi. ['eosoriuni 3amacu Topdy B YkpaiHi oliHO0OTHCS B 2,171 Mupa T, GanaHCcoBi —
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omm3pko 936,1 muH T [3]. 3a ocraHHI JAecCATH POKIB piBeHb BHUAOOYTKY TOpdy
KonuBaBcs y Mexax 420, — 521,1 tuc. ToHH, Masio konuBarouuchk 10 2013 poky (puc.
1). 1 numre 3a OCTaHHI POKM HAMITHIACS TEHICHINS POCTY BUAOOYBaHHS TOpQY, IO
00yMOBIICHO  30UTBIICHHSM  CIIOKMBaHHS — manuBHOro  topdy. Ilpm  1bomy,
BUKOPUCTAaHHS TOp(y B CIIBCHKOMY TOCIOAApPCTBI B SIKOCTI JOOpPHB MOCTiHHO
3HIKYBajocs, ckiaBmm y 2015 pomi numre 43,3 tuc. ToHH. Topd BUKOPHCTOBYETHCS
Hapa3l TepeBaXHO UIsi BHPOOHUIITBA CyOCTpAaTiB, CTHMYISATOPIB POCTY POCIHH i
MPaKTUYHO HE BUKOPUCTOBYETHCS AN YAOOpPEHHs BiOKpUTOro IpyHTY. lle Benmmkuii
pe3epB, Ha SIKUi BapTO 3BEPHYTH yBary.
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500 500

300

200

200

100 100

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

B - TOP® NAAUBHMI - Topd ans nobpus c/r-ea o 33rOTIBNR TOPPY - BCLOTO

Puc. 1. Bunodyrox Topgy miannpuemcreamu Jlep:kaBHOro KOHUEPHY
«Yxptopd» 2007-2016 pp., THC. T.

Merta, 3aBIaHHSI Ta METOJAMKA JOCTIIKEeHb

3niACHUTH OLIHKY pecypciB Topdy B YKpaiHi, po3moaia poaoBHIL, 3anacu Topdy
0 perioHax, iX CKJIag Ta NPOBECTH aHali3 MOXJIMBOCTEH Ta IEPCHEKTHB
BUKOPUCTaHHS TOp(y SIK MIiCIIEBUX OpraHIYHUX JTOOPWB JJisi BIATBOPEHHS POIOYOCTI

TPYHTIB.
Pe3yabTaTtu gociaixkeHnb

Vkpaina — HalniBaeHHila KpaiHa €Bponu, B sAKii TOPQPOBI pecypcu Ie MaroTh
MIPOMUCIIOBE 3HAYCHHs. | '€0JioriyHi 3amacu i€l CUPOBHHHU CKjanaroTh 2,17 Mipid T,
cyMapHa ioma TOpGOBUX POJOBHUIN csrae | MJIH ra, a B MeXax MPOMHUCIOBOT
e — 642 Ttic. ra [3]. Topd yTBOPIOETBCS 3 POCIHH, MO POCTYTh HA MOBEPXHI
00J1iT. 3aBISKH MMOCTIHHOMY MEPE3BOJIOKCHHIO 3aIHINKH BIIMEPIUX POCIIMH IIiJ Ji€0
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MIKpOOPTaHi3MiB PO3KIIaaI0ThCA JIMILE YACTKOBO, a OUIbINA YaCTHHA KOHCEPBYETHCS Y
BUTIsAL Topdy abo rymidikyerbesi. B cepennpboMy Ha moBepxHi TOpGOBHUI MIOPIYHO
yTBOpIO€ThC 1ap Topdy TosumHo0 0,4—0,7 MM [4].

Haii6inemni pecypcu Topdy 3ocepemxeni Ha Ilomicei: Bonmacbkill, PiBHEHCHKIH 1
UYepnirisepkiii obnactsax. Ha nux Teputopisx BusiBieHo 1 possimano 1038 pomouin
(36% Bcix pomosu Ykpainn), ix 3amacu ckianaots 1,07 mupa t (50% 3amaciB Topdy
1 canporreio Ykpainn). Jlocuts 3Ha4Hi 3amacu MaioTh KnuiBchka Ta JIbBiBCbKa 001aCTi.

Pewra obnacten
XMenbHUUbka 6%0%

YXutomupcbka 3%

4%
CymMcbka
5%

BonuvHcbka
21%

[MonTaBcbka
6%

TepHoninbcbka
6% PiBHeHCbKa
17%

JlbBiBCbKA

10%

Kuiscbka YepHiriBcbka
1% 12%

Puc. 2. Po3nofij reooriunmnx 3anacie Topdy no odonacrsix Ykpainu [5, 6].

VY mnpoueci gopmyBaHHS TOp(OBUX pPOXOBHII TOPGHOBI MOKIAAU, 3AJIEKHO BiJ
BOJHO-MiHEPAJILHOTO JKWBJICHHS, POCIMHHOTO TIOKPHBY, KJIiMaTy i mpH iX 3MiHi,
MOYTh TPOXOJMTH TI€BHI CTaJii, MOB’s3aHi 3 HAKONMYEHHSM PI3HUX BUAIB TOPQY.
Tomy B mpupoii 3yCTpIYa€ThCS BeEJIMKA PI3HOMAHITHICTh  CTpaTUrpadiuHuX
0CcOOIMBOCTEN TOPPOBHUX MOKIA/IIB.

IlepBunHOO oxmuuIero knacudikamii € sug Topdy [7]. Hapasi Bussiaeno 150
BUAIB TOpdy, 3 SKUX 65 — HU3UHHUX, 4] — mepexinmHux, 44 — BepxoBux. Bci Buam
o0’eqHani B 6 rpym — JepeBHa, JEpEeBHO-TpaB’sHA, JAEPEBHO-MOXOBA, TpaB’sHA,
TpaB’SIHO-MOXO0Ba, MOXOBA.

i mrcre Tpyn o0’e¢AHaHI B TPU IMIATHIMA — IIICOBHH, JIiCO-JAParoOBHHHUMA,
TPSICOBUHHUI. A MiATHIIN YTBOPIOIOTH 4 THUNU TOP(OBUX MOKIAAIB — HU3WHHUH,
BEPXOBUH, MEPEXiTHUH 1 3MIllTaHUH.
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TopdoBuii moknag — ne HamwIacTyBaHHS BuIIB Topdy, Ha JaHMH Hac
HapaxoByeThcs 90 pi3HOBUIIB TOPHOBUX MOKIIAIIB.

HuzuHHMI THII POAOBUIL — I1€ POAOBUILA 3 IPYHTOBUM XKUBICHHSM, TOMY B TOpdi
MiZBUINCHANA BMICT MiHepalbHUX cosield. 30nbHICTH OyBae pi3HOO: Bin 15-25,
1o 30-40%.

Bucoko30/bHI  HW3WHHI ~ POMOBHUINA  INCISI  TigpoMesiopamii — IOIIBHIIIe
BHKOPHCTOBYBATH Y CUIBCHKOMY TOCHOJIAPCTBI B SIKOCTI KOPMOBHX YTifb a00 OpHHX
3eMenb. B cBoeMy ckmani HU3MHHHMA TOp¢ MICTUTH BamHO i TOPQOBIBiaHIT, IO
CTHUMYJIIOE BHCOKY POMIOYICTD CUTBrOCTIKYIbTYp. HusuuHHMI TOpd 3 mMigBHILEHOIO
30JIbHICTIO, BMICTOM KapOoHaTiB Ta ¢ocdopy i 3 TPUPOIHO HU3BKOK KHCIOTHICTIO
TaKOX € I[IHHUM JOOPUBOM 200 KOMIIOHEHTOM JIsi BUPOOHHUIITBA CTUMYJISITOPIB POCTY
pPOCIHH, TPYHTOCYMillleii MpH BHUPOIIYBaHHI KBITiB, OBO4iB, I'pHOiB, OCHOBOIO IJIs
BUTOTOBJICHHS] KOMIIOCTIB TOIIIO.

Ho TopdoBoro moxmamy HHU3WHHOTO THUIYy BiJHECEHI MOKIand, cQOpMOBaHi
MOBHICTIO 200 B 3HauHii Mipi 3 HU3MHHOTO Topdy. Hanpuknaa, y BonuHcbkiit obnacti
BorymiBceke pomoBuIle HU3MHHOTO THITY, Tutoma ioro 1055 ra, reonorivHi 3amacu —
4,5 mnH 1, KopocTtsiHcbke pogosuie: mioma — 2835 ra, 3anacu — 6,7 MJIH T.

BepxoBi pofoBuWIIa KHUBISATHCS MEPEBAKHO aTMOC(HEPHHMHU OMAJaMH, TOMY
BEpXOBi BUAM Topdy (MOXOBa rpyna) MalOTh HU3BKY 30JIbHICTh, Oarati OiTymamu (Bix
9 no 15%) Ta MaOTh BUCOKY KHCIOTHICTh. TOp() BEpXOBOro THUILy BUKOPUCTOBYIOTh Y
TBAapUHHUITBI JUIS TIJICTHIKH, BUPOOHHMITBA KOKCY, HAIIBKOKCY, BOCKY, KOPMOBHX
JPIKJDKIB, BIH € BaXJIMBUM KOMIIOHEHTOM JUIsi BUPOOHUIITBA JISTKUX I'PYHTOCYMIilIei
Ta cyOCTpaTiB misi 6araThbOX BHIIIB JEKOPATUBHUX, OBOYEBHX, KBiTiB, BUPOIIYBaHHS
po3cany, capKaHIiB, OTPUMAHHS CTUMYJISITOPIiB POCTY POCIIHH TOLLO.

TopdoBi pojoBHIA BEPXOBOI'O THIY PO3MOBCIOJKEHI TUIBKM B 3axXigHO-
[MomicekoMy TOpdoBOMYy paiioni i Kapmarax. OcHOBHI 3amacu BEpXOBOTrO TOpdy
BUsBIIEH] Ha pojosuiax PiBHeHCHKOT oOmacTi [3].

Ha TtopdoBux pojoBuIIax MepexiJHOTO THITYy JKHBICHHS IOBEPXHEBO-CTIUHE,
TOMY TOKJIaJ CKJIaJeHUH 3 pi3HUX BHUIIB TOp(dy, 3HU3Yy — HU3UHHUU BHJ, a TOBEPX
HU3UHHOTO — BepxoBud. PogoBuma 3 mnoknazamu Topdy NEpPEeXigHOTO THUITY
3HAXOAATHCS, K IPABUIIO, B HEBEJMKHX 1 HETTTMOOKHX yJIOTOBUHAX Ta KOTJIOBUHAX.

Ha pojnoBuiax 3mimaHoro TUMy MOKJIaJA MPEJCTABICHU HAIIAPYBaHHSAM PI3HUX
BHUIIB TOp(Yy — HU3MHHOTO 1 MEPEeXiJHOTO0, MEPEKPUTHX BEPXOBUM, TMOTYKHICTIO HE
menmre Hix 0,5 m.

3a yMOBaMH YTBOPEHHS 1 HakKONW4YeHHS Topdy, TOOTO 3a THUIAMHU TIOKJIANY,
TopoBi pogoBuiia i 3amacu Topdy B YKpaiHi po3NOAUISIOTHCS HACTYITHUM YHHOM
(Tabm. 1).
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Tabauys 1. Po3noain 3amacie Topgy 3a Tunamu nokJjany [8]

R . 3anacu Ta
KinbkicTs ILnoma, 3anacu Ta IPOrHO3HI .
Tun noxmany NMPOTHO3HI pecypcH,
POOBHII ra pecypcH, MJIH T %
HusunHui 2397 608421 2083,1 96,0
Bepxosuii 57 14221 37,9 1,8
3Miranui 9 4150 13,5 0,6
[Tepexinnuii 38 12583 34,5 1,6
Ilo Ykpaini 2501 639375 2169,0 100

3aropdoBaHicTh TepuUTOpii € OJHUM i3 HAWBAXIUBIMIHNX I[MOKa3HUKIB. BoHa
XapakTepu3ye He TITbKA NHUTOMY Bary MOKpuToi Topdom momii, a ¥ BiTHOCHY
BEIMYMHY 3amaciB Topdy, sKi 3yCTpidaloThCs 1 MOMIMPIOIOTECS, @ OTKE — BiTHOCHE
OararctBo Topdom. I skmo 3aTopdoBanicTs Teputopii Ykpainu He nepesuinye 1,7%,
TO med moka3HWK Ans BommHCchkoi, PiBHEHCHKOT i UepHIiriBcbkoi obnactel ckiamae
BimnmoBigHo 8,25; 9,30; ta 3,72%, a y MOJICBKUX paiioHaX IMX oOJacTed 1
Kuromupmunu csarae 15% [9].

binpmricte BuaiB Topdy, 10 3HAXOMATHCS HA TEPUTOPii YKpaiHW, MPUAATHI IS
BHPOOHUIITBA OpTaHivHI JOOPHB, MEPEBAKHO KOMITOCTH Ha OCHOBI TOPQY, MiACTHIKA
JUIsL TBApUH, CTUMYJISITOPIB POCTY POCIWH, IPYHTOCYyMilllel, TOpHOBHX CTAaKaHUYUKIiB
1uist po3canu Tomo. OCHOBHI BUMOTH JI0 TOP(]iB, 3 METOIO X BUKOPUCTAHHS AJISl Pi3HUX
1iJIeH, mpeacTaBlieHi B Ta0muIIi 2.

Tabauys 2. Bumoru 10 Topdy K CHPOBHHM /1J15 BUTOTOBJIEHHS
pi3HuX BUAiB mpoaykiuii [8]

No o BepxoBuii i nepexiguuii
a/n Bua npoaykumii Husunnnii Topd Topd
R - Bix 15% R - Bix 15%
A° — 10 35% A°—Bin 35%
L Jlodpuso Ca0 — Bix 10%
P205 — BiI[ 1%
R — 10% i Bume R —Bix 20%
2 Masmso A° 210 35% A° 110 23%
Bci tumm Topdy
3. I'ipanunii Bick A° — 110 10%, R — Big 30%, ocHOBHI KpuTepii -
BMiCT OSH3MHOBHUX OiTymiB — 5%
. . - R —Big 35%
4, Opixmxi A°— 10 6%
. - R —Big 35%
5. AKTHBOBaHE BYT1LISA A~ 110 6%
. Bci Tunu Topdy
6. Mincrima R — B 15% - 20%, A° — 110 15%
7 Topiyku Ta makyBaabHUN Bci tunu Topdy
) Marepiain R — Big 10% 10 25%, A° — no 15%
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BpaxoByloun oOMekeHICTh 3amaciB BepxoBUX TopdiB B VYKpaiHi, a Takox
CHUTYallil0 HAa PUHKY NaJUB y Hallii KpaiHi, MOKHA MOTOAWUTHCS 3 TBEPIKEHHSIM PO
Te, 0 OCHOBHE 3aCTOCYBaHHS TOPQY B CydaCHUX YMOBaX — BUPOOHHUIITBO TOPHOBOTO
namuBa (TopdoOpukeTiB Ta KyckoBoro Topdy) I  KOMYHaIBbHO-TTIOOYTOBOTO
cnokuanus [10, 11].

Pazom 3 TuM, B YkpaiHi OuIbmIicTe TOPPOBUX POTOBUX HU3UHHOTO THITY, 3HAYHA
YaCTUHA SKUX HENpHIATHA JUIsI BUKOPUCTAHHS U1 TEXHIYHMX LiJed Ta Ha MAaJIUBO,
3rigHO 3 naHuMu Tabnwii 2. B To # ke 4ac, OUIBIIICTh HU3MHHUX TOP(QIB € J00pOr0
CHUPOBHMHOIO [UIi BUKOPUCTAHHS B CIIBCBKOMY TOCIOAApCTBI. € MOXJIMBICTH
PO3IIUPEHHS] BUKOPUCTAHHSI TOP(PIB I BHPOOHWITBA KOMITIOCTIB, IACTHIKA IS
3MEHIIEHHs JeinuTy opraniuHux 100pHUB B OPHUX IPYHTaX.

JepxaBuuMm OanaHcoMm 3amaciB Topdy Ykpainu o0jikoBaHO 1564 pomoBuina
Top(y 3aradbHOIO TUIOIICI0 B MeXax mpoMucioBol riubuau 540583 ra i 3arasHUMHU
OamancoBuMmu 3amacamu 933951 Tuc. 1, 3 HEX 3a Kareropismu: A — 515741 tuc. T, B —
4983 Tuc. T, C; — 142615, C,— 270612 Ttuc. 1. Ilo3abamaHcoBi 3amacu CKJIagalo0Th
917196 tuc. T [8].

Ha ponoBumax, 1mo eKcmiIyaTylThCs, 30cepekeHo 37% po3BiAaHuX 3amacis, Ha
pesepBHUX — 9%, Ha TEpCHEeKTHBHUX M po3Bimku — 8%, Ha OXOpPOHHHX (SIKi
3HaXO/AATHCS Ha TEPUTOPIi 3aNOBITHUKIB 1 3aka3HUKIB) — 12%, Ha ocymenux — 23%, Ha
3azoneHux (Ac > 35%) — 4%, Ha MITKOTIOKIIAIOBUX (CepeIHs TTMOWHA MOKIIay MEHII
1,Sm)— 7% [8].

Bunob6yBanns Topdy B YkpaiHi BiOyBa€eTbCsi HE HAATO BUCOKUMU Temramu. Tak
y 2003 pomui 6yno Bumo0yto 581 tuc. T Topdy, y 2004 — 573 Tuc. 1, y 2005 — 539 THC.
T. Brparu Topdy 3a meti xe nepiox cxmanu 106, 51 ta 49 tuc. T [12]. ToOTO, cCymapHe
3MEHIIIEHHsI pecypciB Topdy (0e3 ypaxyBaHHSI TOTO, IO BOHHU 3a I[ed Yac 4acTKOBO
BiTHOBWJIUCS 32 PaxyHOK TOP(POYTBOPEHHS HA HEOCYNICHHWX POJOBUINAX) CTAaHOBHUTH
npubnuzHo 0,5% Big npomuciioBux 3amnacis Topdy B YkpaiHi. [IpakTuuHo npunuHeHO
Bu00yBaHHS TOp(dy Ha ManMx POAOBUINAX IUIONICH MeHme 10 ra ajis BIacCHHX
noTped CiTbCbKOTOCTIONAPCHKUMH ITiANPHUEMCTBAMH.

SKuxoch YiTKHX O0’€KTHBHHX KpPUTEpiiB BU3HAUCHHS AOIYCTHMOTO MacuiTaly
po3pobku TopdoBUX poxoBull Hemae. BomHouac mocBin kpaiH €Bpocoro3y B raiysi
OXOPOHH TIPUPOJIU € 3arajlbHOBH3HAHMM 1 MOXE B JIAaHOMY BHIIQJIKY OYTH B3STHM 32
B3ipenb. B kpainax €Bpocoro3y BunoOyBaHHs TOp(y 3A1MCHIOETbCS HE OiIbIIe HK Ha
1% Bin 3aranpHOT TIOLI TOPHOBUX POJOBHI Y MEXaxX IX MPOMUCIOBOI rimubunu [12].
3acTOCYBaBIIM 110 HOPMY JIJIs MIBHIYHO-3aX1AHUX oOacTell YKpaiHu, OJIepKUMO TaKi
3HAYEHHS €KOJIOTIYHO JOMYCTHMOTO MacmTaly BHI0O0YBaHHS TOpP]y IO HaBEJCHI Y
Tabm. 3.
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Tabnuys 3. Exogoriubo gomyctumi (3a ctangapTom Kpain €Bpocoro3y) Macmradu
po3podKu TOpGOBUX POTOBMII B MiBHIYHO-3aXiTHUX 06acTaX Ykpainu [12]

. ExoJoriuno
IL1oma ToppoBux Exonoriuno o
JAONYCTUMUIA
Obuer, | P e | tomemnone | "\
rJIMOMHM, THC. T mig po3podKy, THC. ra B“HOG);::?’TTOP by
BomnHaCcbKa 137,16 1,37 685
PiBHeHCEKA 134,1 1,34 670
JIeBIBCBKA 49,76 0,50 250
Kutommpcrka 37,65 0,38 190
XMenpHUIbKA 18,56 0,19 95
Paszom 377,25 3,78 1890

AHani3 naHux TaOmuIi 3 CBIMYWTH, IO EKOJOTIYHO OOIPYHTOBaHHMU 00’ €M
BUI00yBaHHA TOPPiB Moxke ckimagatu 1,89 MiaH ToHH. HaBiTh 32 yMOBH HapoIIyBaHHS
KiTBKOCTI TOpQYy, sIKMit Oyne CroXKUBATHCS B SIKOCTI TanuBa [12], € 3HaUHUI MOTeHIIian
BUKOPUCTAaHHS TOP]Y B CUTBCHKOMY TOCIIOJIAPCTBI 3 METOI0 BiATBOPEHHS POJIOYOCTI
JeTpajoBaHUX Ta HU3BKOPOIIOYHMX TPYHTIB, BHUPOOHHUITBA NOOPWUB, CTUMYISTOPIB
pocty pociuH, TpyHocyMmimei Tomo. LlpoMy cnpusie i To# (pakTop, 110 3HAYHI 3amacu
Topdy HEPUIATHI B SIKOCTI MMaJIHBa.

Haii0inpIn nepcrneKTHBHUME PETiOHAMH Il BUKOPUCTaHHS TOPQIB € MiBHIYHI Ta
MiBHIYHO-3aXiMHI 007acTi, J€ 30cepe/pKeHi OCHOBHI 3amacu Topdy, a TIpyHTH
XapaKTepPU3YIOThCSl HU3BKUM PIBHEM INPHUPOAHOI POAIOYOCTI. Y mepily depry, Le
cTocyerbesi BonmHcebkoi, PiBHeHcbkoi, YepHiriBebkoi, JIbBiBCHKOI, YKuTOoOMHpCHKOT
obnacted. 3amydeHHs! TOpQiB B SKOCTI JOOPUB JO3BOJIUTH 3HAYHO MOKPAIIUTH OajaHc
OpPTraHiyHOi PEYOBHMHHM OPHUX TIPYHTIB, 3a0€3MEUWTH IIiJIBUIICHHS IPOYKTHBHOCTI
3eMenb y 30Hi [lomiccst Ta BiIPOAWTH POCIMHHHITBO B PETiOHAX, JIe 3€MIli, B TOMY
YHUCIII OCYIICHI, Hapa3i He BUKOPUCTOBYIOThCs. HasBricTh B 30HI [lomiccs Benukoi
KIIBKOCTi, B TOMY YHCI, HEBEIUKAX MUIKAX TOP(OBHUIN, sAKi HENpHUIATHI s
MTPOMUCIIOBUX PO3POOOK, J03BOJSE BHKOPUCTOBYBATH TOp(U Ha MicIi 0e3 3HAYHUX
TPaHCHOPTHUX BHUTpAT Ui yHoOpeHHs IpyHTIB. Lle pobute ix BUKOpUCTaHHS
€KOHOMIYHO peHTa0eIbHUM Y Cy4aCHHX YMOBAX.

BucHoOBKY Ta nepcneKTHBH NMOJAJBIINX J0CTIIKEHb

Ha mincraBi BUKIIaJIeHOr0 MOYXKHa 3pOOUTH HACTYITHI BUCHOBKH:

- TopdoBi pecypcu YKpaiHu JOCTATHI [JIs IX MIPOMHUCIIOBOTO BUKOPUCTAHHS;

- CTpyKTypa TOp(OBHX pecypciB, THIM TMOKIAAiB 1 BUAM TOPPIiB pOOHUTH iX
MEPCIEKTUBHUMHE [l BUKOPHCTAHHS, B TIEpIy Yepry, B CUILCHKOMY TOCIIOAapCTBi
JUIsL OTPUMAaHHS OOPUB, CTHMYJISITOPIB POCTY POCIUH, KOMITOCTIB, IPYHTOCYMIIllel Ta
Ha 1HII IUT1;
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- IHTEHCHBHICTh CIPAIOBaHHSA PECypciB TOp(]y, MOPIBHAHO 3 iX BEIHMYMHOKO 1
TeMIIoM  TOp(GOYTBOPEHHsI Ta  TOP()OHAKONHWYCHHS, BIAMOBITAE  CSKOJOTIYHO
JIOMyCTHMUM MacIiTabaM BeICHHS BHAOOYBHUX pOOIT Ta [103BOJNSAE 301TBIIUTH
BU00yBaHHS TOPQY.
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1. TIe1. H.

H. M. Onanamyk

JKutoMupchKuil HalllOHAILHUH arpOeKOJIOTIYHUI YHIBEPCUTET

NMOPIBHAHHA Al BUCOKMX KOHLEHTPALIN AEAKUX BAXKUX
METAJIB HA MNMWEHUUIO O3UMY B YMOBAX BOOHOI KYJIbTYPU

Hocnidoceno (j)imomm«:uq%/ diro ﬁom’e Cu®, Zn* i Ni** y meocax morspuux
xonyenmpayiu (C,) 0,5-100 - 10° Monw/M® Ha NPOPOCKU NUEHUYI 03UMOI 8 YMOBAX BOOHOI
Kynbmypu. Buseneno, wo 3apooxosi Kopinyi npopocmxie euseisiioms uOipKogy CmilKicms 00
Oii docnioxcysanux uome 6AXHCKUX Memanig — MOCIMYNO60 SMEHULYIONY npupzcm i npununsIOND
csiil picm 3a il uome cu®* 3CM Ha pieni 15 - 107 monn/n®, NiZt 3 C,, — 25 - 10° monv/m®, Zn** 3
C, — suwe 90 - 103 MO]Zb/M chanomeuo wo npupicm 3apooKOGUX NAPOCMKIE NOCMYNOBO
cnadae 3a Oii dionise Ni¥* i Zn®" & mexcax docmdofcyeanux C,, Hamomicmb noOBHICMIO
npununsicmocs 3a C, Cu** na pieni 15 - 10° monv/m®. O6uucneno cepeoni Kopeuesi
napocmkosi iHOeKcU, HA OCHOBI Y020 @u@edeno 3pocmaroyutl pad  GimomoxcuuHocmi
docmdmcyeaﬁux HOHIE 01 nuienuyi 03uM01 Zn** (K cepeo. = 0,0866; 11, = 0,6382) < cu®* (K;
cepeo. = 0,0171; 17, = 01832) < NI (K, coneo. = 00099 IT; = 0,1703). O63pyHm06aH0 wo
MonspHi Konyenmpayii tionie Cu®*, Zn®* i Ni* y mexcax 0,5-100 - 10° mom/n® ne e
eMANbHUMU 0TI RUEHUYT O3UMOL.

Knwwuosi cnosa: Gimomoxcuunicms, GaXNCKI MemManu, NUWEHUYs O03UMA, MOJSAPHA
KOHYeHmpayis, 600HA KYIbMypd, KOPeHesi i NnapocmKosi iIHOeKcuU.

IHocTanoBka mpodaeMu

BupomnryBaHHSl CilIbCHKOTOCIIONAPCHKOI MPOMYKIii B Hall yac BigOyBaeThcs B
YMOBaxX 3HAYHOI'O TEXHOI'€HHOI'O 3a0pyIHEHHS rpyHTlB Haii0inpme noTepnaroTh
IPYHTH BiJl BXKKHX METANiB, sIKi HaJIXOJATh Pa3oM i3 TPOMHUCIOBUMH 1 MOOYTOBUMH
BiIX0JlaMH, BUKUAAMHU TPAHCIOPTY, MiHEpAIIbHUMU AOOPHBAMHU Ta 3aCO0aMM 3aXHCTY
pocnuH. Li exosoriuni 3a0pyAHIOBaYl MarOTh BHCOKY TOKCHYHICTH, BEJHKHHA Tepiox
HaMiBBUIAICHHS, JIETKO HAKOMUYYIOThCS [7]. 3HauHi KOHIEHTpaLil BaXXKUX METJIiB Yy
IPYHTaX YHACHiJOK MIrpaliifHuX MpOIECiB HAaIXOAATh 1 KYMYNIIOKOTBCSA Y TPOIYKIIii
POCIMHHHIITBA, THM CAMHUM CYTTEBO TMOTipIIyIOYH ii SKicTh [3, 5].

CraTHCTHYHI JaHi 3aCBIIYYIOTH, 10 «IPIOPUTETHUMH» MOMiXK BaKKHX METaiB,
sIKi 3a0pynHIOITH TpyHTH, € Kynpym, Huak, Kangmiii, Kobansr, Hikomn, ILiroMOym Ta
inmi. KoHueHTpamii nmx HOHIB y TpyHTax Ha JAESIKHX TEPHUTOpisAX YKpaiHu
nepesumyroTh BiamoBigHi ['JIK y 20-50 pasziB i Oimbmre [8]. Bce me crtBOpiroe
HECTIPUSITIIMBI YMOBH JIJIsl BEJICHHS POCJIMHHUIITBA Ta CTAHOBHUTH 3arpoO3y JIJIsl 37I0POB s
HaceyeHHs [5].

BpaxoByroun cydacHMH €KOJIOTIYHMX CTaH 3a0pyaHEHHS TIPYHTIB BaKKHMHU
MeTajlaMHt, € HEOOXIAHICTh y MOPIBHAHHI CTIMKOCTI CIIBCHKOTOCIIONAPCHKUX POCIUH 1O
(ITOTOKCHUYHOT Mii IXHIX BUCOKHI KOHIICHTPALIiH.

© 0. C. 3abnonpka, H. M. Onanangyk
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AHaJi3 oCTaHHIX J0oCTiTKeHDb i myOaikaniit

3HaHHS MPO (PITOTOKCHUYHICTh WOHIB BRXKUX METaTIB MAIOTh BEJIUKE MPAKTUYHE
3HadeHHA. L1 mpolOileMa € TIpeAMEeTOM MOCHTIDKEHHS OaraThoX BITUYM3HSHHAX 1
3apyOiXHUX HaykoBmiB. IIpoBimHE Miclle TOCITAlOTH POOOTH 3  BHBUEHHS
¢iToTokcuunocTi croiyk [lmomOymy (cBunLIO) [2, 14, 15, 17], Xpomy [13, 18-21],
Kammito [10, 13, 15, 20], Manrany (mapranamo) [20], Hunaky [2, 13, 15, 16, 20],
Mepxkypito (pryti) [11], Kynpymy (minmi) [2, 10, 15, 22], Kobamsty [18], Hixomy
(mikenro) [15, 20] Ta iHmHX.

[MopiBHSHHS (ITOTOKCHYHOI'O BIUIMBY NMEBHHUX KOHIEHTpALill BaXKKUX METaNiB Ha
mmenuiro o3umy (Triticum aestivum L.) nposeaene momo Cu, Zn, Pb, Ni, Cr, Cd [13]
(1991 p.), Cu, Zn [16] (2005 p.), Cu, Pb, Zn [2, 6, 16] (20072009 p.p.), Cu, Co, Cr
[19] (2011 p.), Zn, Cd, Mn, Cr [20] (2013 p.).

3anexHicTh MDK PI3HUMH KOHIIEHTPAIliIMH BaXXKUX METATiB Ta IXHBOKO
TOKCHUYHOIO Jicl0 Ha mmeHuro o3uMmy (Triticum aestivum L.) y mompoBuX i
nabopaTopHUX YMOBaX, 30KpeMa — BOJHOI KyJIbTYpH, PO3KPHUTa y MpaIsX TaKuX
yuenux: D. Singh, K. Nath, Y. K. Sharma [21] (Cu: 5, 25, 50, 100 mr/m) (2007 p.);
T. Mahmood, K. R. Islam, S. Muhammad [22] (Cu, Pb, Zn: 10 mmoms/a) (2007 p.); T.
M. Mucnusoi, JI. O. I'epacumuyk, T. B. Koounsruk, 1. C. Munaiimok [2, 6] (Cu, Pb,
Zn: 1, 5, 10, 15 TOK) (2009 p.); M. Lamhamdi, O. Galiou, A. Bakrim Ta iu. [14, 17]
(Pb: 0,05; 0,1; 0,5; 1 r/m) (2011 p.); (1,5; 3 i 15 mmouw/m) (2013 p.); A. C. Goncalves,
H. Nacke, D. Schwantes, I. A. Nava, L. Strey [19] (Cu, Co, Cr: 0.1, 1, 5, 10, 50, 100,
200, 300, 400, 500 ppm) (2011 p.); V. S. Bheemareddy [12] (Cd: 50 i 100 mr/kr)
(2013 p.); I. R. Shaikh, P. R. Shaikh, R. A. Shaikh, A. A. Shaikh [20] (Cd, Cr, Mn, Zn:
2,4,6,8u 10 mr/m) (2013 p.); S. Idrees, S. Shabir, N. Batool, S. Kanwal [10] (Cd: 150,
200 1 250 mxmomnb/) (2015 p.) Ta iHIIHX.

Opnak mpo0iieMa BIUIMBY BHCOKHMX KOHIICHTpAIliii HOHIB Ba)KKMX METaliB Ha
MIICHUIFO 03UMY, a TAKOXK MOPIBHSIHHS 1XHBOT (HITOTOKCHYHOT i1 Ha IF0 KYJIBTYpy 3a
[UX KOHIIEHTPAI[I} 3aJIMIIIA€THCS 11032 YBArow JTOCIIAHUKIB.

Merta, 3aBIaHHSI Ta METOAMKA JOCTIIKEeHb

BiamosigHo mo 3akony TonepantHocTi Lllendopaa, icHyBaHHS BIIY BU3ZHAYAETHCS
JMIMITYIOUNMH YUHHUKAMH, SIKI 3HAXOATHCS HE JIUIIE B MiHIMYMi, aJle 1 Y MaKCUMYyMi.
OTxe, 3a HAasBHOCTI y IPYHTax 3aBUIICHUX KOHIEHTpAIlid HOHIB KUIBKOX Ba)XKHX
METaJliB B yMOBaxX TEXHOT€HHOTO 3a0pyAHEHHs HaiHeOE3MEeUHIIIMM Ui POCIHH €
METaJI, YMICT SIKOTO HAaWO1IBIIIHIA.

3Baykarouu Ha Iie, METOI0 HAIIOTO JOCHI/PKEHHSI CTaj0 BHSBIICHHS Ta TOPiBHSHHS
¢itorokcnunoro BIuMBy HoHiB Kymnpymy, [luaky i Hikony Ha mureHuno o3umy 3a
BHUCOKHX KOHIEHTpALiil IUX METaiB.

Binomo, 1o iTOTOKCHYHICTB SIK 31aTHICTh TOKCUYHUX PEYOBUH YNHHUTH OTPYHHY
(TOKCHYHY) JIiF0 HA POCIIMHH BHSIBIISIETHCS 33 PI3HUMH O3HAKaMH, 30KpeMa XJIOpO3aMu
iX TKAHMH, IPUTHIYEHHSAM POCTY 1 PO3BUTKY KOPEHiB Ta cTebein Touo. Tomy 3aBraHHS
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JIOCT/DKEHb Tependadan: BCTAHOBUTH W TOPIBHATH TalbMyBalbHI 1 JeTaiubHI
KOHIICHTpAIlil HOHIB IMX BAXXKUX METANIIB MIOAO POCTY 3apOJKOBUX KOPIHIIIB Ta
MTapOCTKIB; CTIHKOCTI MITICHUIT 03UMOi 10 PiTOTOKCHYHOI [Tii BKa3aHUX HOHIB.

Hocnimxennst nposenu Ha 06a3i xkadenpu ximii XKHAEY y tpaBui-uepsni 2015—
2016 pp. B ymoBax BOAHOI KynmbTypH. Lleit meTon BHUKOpHCTOBYeThCS y (hizioiorii
pocnuH, arpoxiMmii # arpoekoiorii uis BUBYEHHS pOJIi OKPEMHX €JIEMEHTIB Y
MiHEepaJFHOMY XUBJICHHI POCITUH Ta JUIS AOCHTIHKEHHS iX crienngivHoi 1ii, 30Kpema —
¢itorokcuynoi [1].

Jlnst mpoBeaeHHS qOCIiKeHHs oOpanu menuito o3umy (Triticum aestivum L.),
OCKIUJIbKM BOHA € OJHI€I0 3 OCHOBHHUX MPOJOBOJILYHX KYJIBTYp YKpaiHu.

Cxema mocnmigy mepembadana MPOPOIIYBAaHHS HACIHHS Ii€l KyJIbTypH YIPOIOBXK
CeMH JHIB y 3aTeMHeHOMY TepmocTati mpu +20°C. JI7sl moAanbinoro pocty ofepikaHi
MPOPOCTKH BHECIIU Y BOJHY KYJIBTYPY Ha 3a3[JaJIeTi/lb IPUTOTOBJICHI PO3UYMHN BAYXKKUX
MeramiB. Sk JDKEPeso Kynpymy, L[HHKy i Hikomy Oynmu BHUKOpPHCTaHI PO3UMHH iX
coJiei, 10 MICTATh WOHM IIUX METAB i3 CTYNEHEM OKHCHEHHS +2: N1$O4 7H20
CuSOy SHZO ZnSQO4 10H,0 B MomsipHEX KOHI_IeHTpaI_IIHX Big 0,5 - 10° mo 100 - 10°
MOTTB/M, BH61p came 1HX coJjeii OyB 3yMOBJICHH HasBHICTIO B HUX KaTiOHIB BaKKHX
METaJiB, SIKIi MOXYTh 3aCBOIOBATHCS POCIMHAMHM 1 MEPEBAXAIOTh y pyXoMux (opmax
CJICMEHTIB TPHUPOJHOTO IPYHTOBOTO cepenoBuina. OKpiM TOro, Ii COMi MICTSTh
OJTHAKOBI aHIOHH, 10 3a0e3Meuye iX IICHTHYHAN BIUIMB HA PE3yIbTaTH EKCIIEPUMEHTY.
Kontponem Oynu pociuHu, BUPOIIEH] Y TUCTHIBOBAHIH BO/I.

Mexi 3a3Ha4eHHUX BUIIE MOJISPHUX KOHIICHTPAIii HOHIB BAXKKUX METaNIiB 00paH,
3BaKAIOUM Ha iX CepelHiil yMICT y BiIHOCHO He3a0pyIHEHHX Ta 3a0pyTHEHUX
TPYHTOBHX  PO3YHHAX. Bubipka BapiaHTiB KOXHOTO pociigy craHoBunma 100
npopocTkiB. KinbkicTh TIOBTOPEHb EKCTIEPUMEHTY Oyna 1 HTI/IKpaTHOIO Ha 10-y noby
BU3HAYMWIM TMOKa3HUKH IHTEHCHUBHOCTI PpOCTY MPOPOCTKIB IMIICHULI (ZOBXHUHY
3apOJIKOBHX KOPIHIIB Ta 3€JEHUX TapOCTKiB), a TaKOX Bi3yaJbHI O3HAaKH
¢itorokcnunoro edpexry. OOpoOKy eKCIIepUMEHTAIBHUX JAaHUX 3AIHCHUIN METOAaMHU
MaTeMaTHYHOI CTATHCTHKH 32 JIOTIOMOTOI0 TaKeTa NPHUKIATHUX mporpam Microsoft
Excel Ta Statistica 6.0.

BigomMo, 1o Bakki MeTanu Halexarh J0 TPyNH aKPOTIOKHBHUX €NIEMEHTIB, TOOTO
€JIEMEHTIB, SIKi 37e0UIbIIOr0 HAKOMMYYIOTHCS B KOPEHSX i crebmax pocin.  Tomy
CTiMKiCTh TIIEHMIII O3MMOI JI0 BHCOKMX KOHIIGHTpAIiii Ba)XKMX METaJiB BH3HAUMIH
METOJIOM KOPEHEBOTO TECTY 3TiTHO 3 BiAmoBigHOW Meronukoro [9]. KopeHeBuii inmekc
(K;) oOumcnumm siK criBBiIHOIICHHS IPUPOCTY 3aPOJAKOBHX KOPIHIIIB MPOPOCTKIB MIIICHUIII
JOCTIJHMX BapiaHTiB (3a BIUIMBY Pi3HMX KOHLEHTpAaLiil BaXKHX METaliB) 1 HPHPOCTY
KOpIHIIIB KOHTPOJILHOI'O BapiaHTa. TakoK JUIA JOCHI/DKEHHS CTIMKOCTI POCIMH 0
Ha[UTMIIKY BaKKHX METaliB, 3a aHayoriero 3 K, po3poOunu Ta BBeIM B HAYKOBUI 00Ir
TepMmin «mapoctkoBuii innekc» (IT). Moro ofpaxyBaiy sK CHIiBBiTHOIIGHHS HPHPOCTY
3apOJKOBHX MAapOCTKIB MIICHUII JOCIIIHUX BapiaHTIB (32 BIUIMBY Pi3HUX KOHLIEHTpaLiil
BKKUX METAJIIB) 1 IPUPOCTY MApPOCTKIB KOHTPOILHOTO BapiaHTa [4].
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Pe3yabTaTtu gociaixkeHn

Bimomo, mo Kynpym — 1e BaXJIMBUH MIiKpOEJIEMEHT, CKJIafoBa 4acThHa 19-u
(epMeHTiB, fAKi MPHUCKOPIOIOTH MPOIECH NWXAHHA POCIWH, BYTIIEBOIHOTO OOMIHY,
3acBoeHHs 3 IpyHTY Ca, P, Fe, ctumymiorots 6iocunTe3 Xmopodimy, dikcariro MOIeKy
N, CIIpUSAIOTH CTIMKOCTI POCIMH MPOTH TPHOKOBHX 3aXBOPIOBAaHB, MOCYXU 1 HU3IBKUX
TeMrieparyp tomo. [lpyu HecTadi HOHIB I[FOTO METaIy MOPYIIYETHCS MEPEXi POCIUH Y
penpoayKTUBHY (hazy PO3BUTKY, POCIHHH B'SHYTH, CTAIOTh OJiJ0-3€JI€HUMH, CHIHHO
KyIIaTbcs, KiHYMKH JIMUCTKIB OuMifoTh. 3 MigBUINEHHSM KoHueHTpauii Kympymy B
IPYHTI BUIlIE HOPMHU BUSBISIETBCS HOro (iToToKCHYHa Ais. PosrisiHeMo pe3ynbTaTh
BIUTMBY JOCITi[KYBaHHUX KOHIEHTpamii CU’* Ha MIICHHMIO 03MMy B yMOBAX BOJHOI
KynbTypH (Tabun. 1).

Tabnuys 1. Pe3yabTaTH 10CTiIKeH s BILINBY iionis CU®" y MossipHuX
xonuentpauisx 0,5-100 - 10° moan/m° Ha npopocTKH MueHHI 03UMOi

Iloka3HuKH pocTy
C,-10° 3apOJKOBUX KOPiHIIB 3apOJAKOBUX NAPOCTKIB
(moan/m®) 1, MM L, Mmm
o micast Al, K; o micJist Al, 1I;
eKcIl. eKcIlL. MM EKCIIL. eKcIlL. MM
Hocnidncenna 2015 poky

KOHTPO.J1b 34,0 111,0 77,0 1,000 23,0 127,0 104,0 1,000
0,5 49,0 53,0 4,0 0,051 39,0 148,0 109,0 1,048
1,0 39,0 46,0 7,0 0,090 27,0 112,0 85,0 0,817
15 51,0 57,0 6,0 0,077 25,0 84,0 59,0 0,567
2,0 31,0 37,0 6,0 0,077 16,0 74,0 58,0 0,557
2,5 32,0 36,0 4,0 0,051 15,0 68,0 53,0 0,509
3,0 27,0 30,0 3,0 0,038 37,0 84,0 47,0 0,451
3,5 31,0 34,0 3,0 0,038 16,0 60,0 44,0 0,423
4,0 35,0 37,0 2,0 0,025 16,0 54,0 38,0 0,365
4,5 33,0 35,0 2,0 0,025 17,0 42,0 25,0 0,240
5,0 36,0 37,0 1,0 0,012 17,0 41,0 24,0 0,230
10,0 28,0 29,0 1,0 0,012 14,0 25,0 11,0 0,105

15,0 28,0 28,0 0 0 19,0 19,0 0 0

50 | 300 ] 300 | o [ o [ 160 [ 160 [ 0 [ 0

Hocnidcennsn 2016 poky

KOHTPOJIb 31,4 1518 120,4 1,000 26,6 176,4 149,8 1,000

55 36,6 36,6 0 0 26,0 26,0 0 0

95 44,0 42,6 -14 0 27,2 27,2 0 0

100 42,2 40,6 -1,6 0 31,2 29,2 -2,0 0
Ki cepen. 0,0171 IT; cepen. 0,1832

YmogHi no3Hauyennsi: C, — MOJISIpHA KOHLIEHTPAIlid HOHIB Ba)KKOTO METaTy B po34MHi; |
— noxkuHa; Al — nmpupict noBxkuuu; K; — xopenesuit inaexc; II;— mapocTkoBuil iHACKC.
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JaHi excriepUMeHTY HaJalld MOXKJIMBICTh BUSBUTH JEsIKi 3aKOHOMIPHOCTI peakuil
MPOPOCTKIB MIICHMIN 03UMOI Ha Jit0 HOHIB Cu?* 3a MOJIAPHUX KOHIeHTparii Bix 0,5
-10"® 10 100 - 10° mons/m>: a) mipm 0,5 - 107 MosTB/M® BHSBISETHCS CTUMYITIOBATBHA JTist
rioniB Kynpymy Ha 3apoJIKOBi MapoCTKH, MOPIBHAHO 3 KOHTposieM; 0) npu C,, y Mexax
1,0-10,0 - 10° wmoms/mM® mpupicT 3eMeHMX MAapOCTKiB mepeOyBac B OGEPHEHO
MIPOTIOPITIFHIN 3aJIEKHOCTI BiJl 3pOCTaHHS KOHIICHTpAITii, PO IO CBiIMYaTh BEITUIHHH
BimnmoBigaux [1;; B) mocmimKyBaHI MOJSIPHI KOHIIEHTpaIii HOHIB Cu?® ue CTUMYITIOIOTh
piCT 3apOJKOBHX KOpIHIIB MPOPOCTKIB MuIeHHIi 03MMOi; ) y Mexax C, 1-2-107°
MOJIb/M® CIIOCTEpiraeThes Haiibiba CTilfKicTh IPOpocTKiB A0 il #onis CU**, mpo mo
cBiquate BenuumHu BiamoBigumx K; 1 II; a) npu C, 15,0-100,0 - 10° mons/M°
BiJOYBa€ThCsl MOBHE TaJbMYyBaHHS POCTY 3apOAKOBHX KODIHIIB 1 MapocTKiB, BOHU
HaOyBarOTh OJiAOro OJAKUTHO-3€JIEHOTO KONBOPY 3 KOPWUYHEBOIO IUISIMOIO Oins
ocHoBm; ¢) mpu C,, 1poro iosa 95,0-100 - 10° mons/M® crocTepiraeThbest TaMKicTh
KOPEHiB, 32 paxyHOK YOro iX MPHUPICT Ma€ BiA’€MHE 3HAYEHHS; €) JOCITiKyBaHi
MoJTsIpHi KoHIeHTpamii itonis Cu** mo 100,0 - 102 mons/M® He € netanbHuME s
MIIEHUIl 03WMOI, MPOPOCTKH 3ANHINAIOTHCS JKUBUMH, CIIOCTEPIra€Thcsi eexT ix
KOHCEPBYBaHHSI.

[uHK TakoX € BaKIUBUM MIKPOCIEMEHTOM, SIKHA BXOIUTh 1O Ckiamy 39
(depMeHTIB pOCIMH, [0 TNPUCKOPIOIOTH Pi3HI OioximiuHI mpouecu (YTBOPEHHS
xyopodiny, BiTaMiHIB, POCTOBUX PEUOBHH (ayKCHHIB), OLNKIB, MiIBHILYIOTH Kapo- Ta
MOPO30CTIHKICTh, BIUTMBAIOTh Ha yTHi3aLir0 Pocdopy B TkaHuHax Toio). [1pu HecTadi ioro
y IPYHTI CHOBUIBHIOEThCS CHUHTE3 TpHUNTO(aHy, YTBOPEHHS POCTOBHX DPEYOBHH, IO
MIPU3BOJIUTH J0 KapJIUKOBOTO POCTY, AedopMaltii IIoiB, JIUCTKIB Ta CTEOET POCIUH.
[lpu wHagmmkoBi#t koHmeHTpamii L{MHKY TanbMyrOThCA OIOXIMIYHI TpOIECH B
pocnuHaX, SKi BUSIBISIIOTHCS, HacamIepel, Y 3MEHIICHHI JIOBXKHUHH 3apOJKOBUX
KODIHIIB i MapoCTKiB. Pe3ymbTaTy MOCITIKEHHs BIUIMBY #oHIB ZN°* Ha mpopocTknm
MIISHXI 03UMO] 32 MMM TIOKa3HUKaMH HaBeIeHi1 B Ta0. 2.

Tabnuys 2. Pe3yibTaTH A0CTiXKeHHsI BILIMBY ioHIB Zn>* y MoJIsipHHX
KoHuenTpauiax 0,5-100 - 10° moan/m® Ha NMPOPOCTKH MIIEHUIli 03UMOi

IToka3HMKH pocTy
C,-10° 3apOAKOBHUX KOPiHLIB 3apo/IKOBHX MAPOCTKIB
(Moan/m®) L, MM L, MM
o micast Al, K; o micas Al, 1I;
eKCII. eKCII. MM eKCII. eKCII. MM
1 2 3 4 5 6 7 8 9
Jocnidcennsn 2015 poxy

KOHTPOJIb 34,0 111,0 77,0 1,000 23,0 127,0 104,0 1,000
0,5 38,0 82,0 44,0 0,571 31,0 132,0 101,0 0,971
1,0 41,0 73,0 32,0 0,416 28,0 182,0 154,0 1,480
15 44,0 71,0 27,0 0,351 30,0 176,0 146,0 1,403
2,0 35,0 56,0 21,0 0,273 22,0 160,0 138,0 1,326
2,5 27,0 40,0 13,0 0,169 22,0 156,0 134,0 1,288
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3axinuennus mabauyi 2

1 2 3 4 5 6 7 8 9
3,0 38,0 51.0 13,0 0,169 25,0 1440 119,0 1,250
35 34,0 44,0 10,0 0,130 28,0 158,0 130,0 1,153
4,0 33,0 41,0 8,0 0,104 25,0 1440 119,0 1,144
4,5 38,0 41,0 3,0 0,039 28,0 148,0 120,0 1,144
5,0 35,0 37,0 2,0 0,025 25,0 123,0 98,0 0,942
50 | 160 ] 170 | 10 [ o012 [ 180 [ 490 [ 310 [ 0,298

Hocnioscennsn 2016 poky

KOHTPOJIb 31,4 151,8 120,4 1,000 26,6 176,4 149,8 1,000
55 29,2 30,6 14 0,012 20,4 50,2 29,8 0,199
90 23,8 24,2 0,4 0,003 26,8 40,6 16,6 0,111
95 29,4 28,0 -14 0 26,0 42,2 16,2 0,108
100 29,4 26,8 -2,6 0 26,0 38,8 12,8 0,085
K; cepen. 0,0866 II; cepe. 016382

Busnaunmo fesiki 3aKOHOMIpHOCTI peakiii MPOPOCTKiB MIIEHHII 03UMOI Ha Jito
jionis Zn*": a) mpu C, mporo Homa y mexax 1,0-4,5- 107 moms/m® pict 3emennx
MapOCTKIB CTHUMYIIOETHCS, TIPO IO cBiguaTh Biamosimui IIj; 6) mocmimkyBaHi piBHI
C,, PiCT 3apOJKOBHX KOPIHIIB He CTHMYITI0I0Th; B) mpu C, y Mexax 0,5-100,0 - 107
MOJIb/M® He BiIOYBAa€ThCS NPUIMHEHHS POCTY 3apOAKOBHX mapocTkis; r) mpu C,
Gimbmre 3a 90,0 - 107 momb/M® mpHIMHSETBCS PICT 3apOIKOBHX KOPIHIIB, OHAK,
3BaKAIOYM Ha TPOJIOBKEHHS MIPUPOCTY 3aPOAKOBHX MAPOCTKIB, i KOHIICHTpaIlii HE €
JIETATBbHUMM JJIS TIIICHUIN 03UMOT; J1) HalO1IbIla CTIMKICTh MPOPOCTKIB MIIECHUIII 10
qii foniB Zn?* BUsBISETHCS npu C,, y mexax 0,5-1,5 - 10° MOJ'IL/ME, PO IO CBiTYaTh
BennunHM K| 3a nux xoHnenrTpanii; e) npu C,, HoHIB Zn*" na pieHi 10,0 - 10 mone/M>
i Oijpllle KOpeHeBa CHUCTEMa MPOPOCTKIB Maike He Taly3HThCS, CIIOCTEPIraeThCs
BUKPHBJICHHS 1 TIOTEMHIHHS 3apOJKOBUX KOpIHIIIB, IO BKa3ye Ha 1CTOTHUH
(GITOTOKCHYHUI BIUTMB HOHIB IIbOTO METAJy Ha MIIESHHUIIO 03UMY 32 JaHUX YMOB.

Hikon Bxoauts 10 ckiany depMeHTa ypeasH, sika KaTalli3ye B POCIMHAX MPOLEC
PO3KIIa[ly CE4OBMHH JI0 aMOHiaKy i Byryekucioro rasy. Monn Hikomy akTHBYIOTb psi
(epMeHTIB — HITpaTpemyKTa3y, TiIpOTeHa3y Ta iHI, 3MIHCHIOITH CTa0LTi3yrounit
VIJIMB Ha CTPYKTYPY pHOOCOM POCIMHHUX KITITHH, OEpPYTh Y4acTh y TPaHCIOPTYBaHHI
Hitporeny Tta 3abe3neuyenHi HUM TkaHuH. Hectaya Hikonmy B IpyHTI MPHU3BOAMTH 10
CTIOBUIBHEHHSI TEMITIIB POCTY POCIMH 1 3MEHILICHHS HAKONMMYEHHS ix Oiomacu.
Tokcuuna nis Hikony Ha pocivHN BUSBISETHCS Y IPUTHIYEHH] TPOLECiB (POTOCHHTE3Y
1 TpaHcmiparii, o3HaKax XJOpo3y JHUCTs, Jaedopmallii YaCTHH POCIWHH TOImo. B
yMOBaxX BHCOKMX KOHIIEHTpaliil HOHIB IbOTO METally, HacaMIepes, 3yMUHIEThCS picT
KOpEeHiB pociuH (Tabd. 3).
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Tabnuys 3. Pe3yibTaTH A0CTiIKeHHsl BILIMBY iionis Ni’* y MossipHux
konuentpauisx 0,5-100 10° Mosib/M’ HA IPOPOCTKH MIIEHHUIIi 03MMOT

Iloka3HMKH poCcTy
C,-10% 3apoJAKOBHX KOPiHUIB 3apOJAKOBHUX MAPOCTKIB
(MoaB/M) 1, MM L, Mmm
bi () micJs Al, K; 110 micJs Al, 1II;
eKCIL. eKCIL. MM eKCIL. eKcCIL. MM
Hocnidncenna 2015 poky
KOHTPOJIb 34,0 111,0 77,0 1,000 23,0 127,0 104,0 1,000
0,5 34,0 39,0 5,0 0,064 27,0 111,0 84,0 0,807
1,0 60,0 63,0 3,0 0,038 29,0 90,0 61,0 0,586
15 49,0 51,0 2,0 0,025 31,0 109,0 78,0 0,461
2,0 53,0 55,0 2,0 0,025 29,0 74,0 45,0 0,432
2,5 50,0 52,0 2,0 0,025 28,0 62,0 34,0 0,326
3,0 19,0 21,0 2,0 0,025 25,0 50,0 25,0 0,240
3,5 48,0 49,0 1,0 0,012 37,0 62,0 25,0 0,240
4,0 48,0 49,0 1,0 0,012 29,0 53,0 24,0 0,230
4,5 50,0 51,0 1,0 0,012 30,0 53,0 23,0 0,221
5,0 47,0 48,0 1,0 0,012 34,0 57,0 23,0 0,221
10,0 41,0 42,0 1,0 0,012 39,0 57,0 18,0 0,173
15,0 27,0 28,0 1,0 0,012 15,0 28,0 13,0 0,125
20,0 26,0 27,0 1,0 0,012 15,0 26,0 11,0 0,105
25,0 25,0 25,0 0 0,000 19,0 30,0 11,0 0,105
50 | 250 | 250 | o | o000 | 150 | 200 | 50 | 0,048
Locnioycennsn 2016 poxy

KOHTPOJIb 31,4 151,8 120,4 1,000 26,6 176,4 149,8 1,000
55 31,6 31,6 0 0,000 28,6 35,0 6,4 0,043
100 | 240 | 202 | -38 0,000 308 | 331 | 23 0,015
Ki cepex, 0,0099 IT; cepen. 0,1703

V3araqbHIMO O3HAKH BIUIMBY Pi3HMX KOHIeHTpamiit #onis Ni** Ha mpopoctku
NIICHMII O3MMOi: a) JOCHiKyBaHi MOJspHi KoHenrtpamii ionis Ni** me
CTHMYITIOIOTh PIiCT 3apOJKOBHX KOPIHIIB i mapocTkis; 6) Ha pisai 0,5 - 10 Mons/m®
CIIOCTEpITaeThCsl HaWO1IbINa CTIHKICTh MPOPOCTKIB MINEHUIII 10 TOKCHYHOI il HOHIB
Ni*, Ha mo BKa3yroTh BimmoBiami Bemmumuau K; ta IT, B) mpu C, y mexax 25,0—
100,0 - 10° monb/M® BinGyBaeThCS MOBHE raibMYBAHHS POCTY 3aPOIKOBUX KOPIHIIB;
T') IpH KOHIEHTpalii Bumiiii 3a 50 - 10 Monb/M> BUHHMKAE JAMKICTB 1 MOTEMHIHHS
3apOJIKOBUX KOPIHIIB, BOHU HE Taly3sAThCs 1 HaOyBalOTh CBITJIIO-KOPUYHEBOTO
3a0apBJICHHS; IapOCTKH CTAalOTh OJIAMMU 13 KOPHYHEBOIO ILIIMOIO B OCHOBI
3aponkoBoro marona; n) C, HoOHIB Ni#* y mexax 0,5-100,0 10 mons/M® HE €
JETATbHUMHM JUTSI TMIIEHHII 03UMO1, OCKIIBKH 3a IUX KOHIEHTPALild MPOJOBKYETHCS
MIPUPICT 3aPOAKOBUX MTAPOCTKIB.
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[TopiBHsiHHS ranbpMyBanbHOI il #oHiB Kympymy, Llunaky i Hikomny nHa pict
3apOJIKOBUX KODIHI[IB Ta MapoCTKiB y MeXax JOCHIPKYBaHUX MOJISIPHHX
KOHICHTpALil JO3BONMIO BCTAHOBHTH TAKWil cramgaroumii psg:  Cu®  (piske
MIPUITMHEHHST POCTY 3apPOJKOBUX KOPIHIIB 1 MapocTkiB mpu 15 - 10 momb/n®) > Ni?*
(pi3Ke ralbMyBaHHS POCTY JIHIIE 3apOAKOBUX Kopinmis mpu 25 - 10 mons/m’) > Zn®*
(IIOCTYIIOBE TaIbMyBaHHS POCTY 3aPOAKOBHX KOPiHIiB y Mexkax Cy, 90 - 10 moms/n?).

®iToTOKCHYHA /i MOCHTI[DKyBAaHMX HOHIB Ha TPOPOCTKH TIICHHII O3MMOI
TIOCITIOBHO 3pocTae B TakoMy MOpsky: Zn°* (K; cepex, = 0,0866; TT; = 0,6382) < Cu*
(Ki cepen. = 0,0171; T1; = 0,1832) < Ni®* (K; cepen. = 0,0099; IT; = 0,1703).

BucHOBKH Ta nepcneKTUBH NOJAJbIINX J0CTIIKEHb

1) ®itorokcnuna nis iioniB Kynpymy, [{uaky i Hikomy Ha mpoOpOCTKH MIICHHIT
03HMMO] TOJISITae B TAIbMYBaHHI POCTY iX 3apOJKOBUX KOPIHIIIB i MApOCTKIB, a TAKOXK
BUSIBIISIETHCS HU3KOIO Bi3yaJIbHUX O3HAK.

2) 3apoaKoBi KOpiHIII MPOPOCTKIB IIi€i CIIbCHKOTOCIIONAPCHKOI  KYJIbTYpH
BUSIBJISIIOTH BHUOIPKOBY CTIMKICTh 1O Jii JOCHIDKYBaHUX HOHIB BaXKHX METAJB —
MMOCTYMOBO 3MEHIITYIOTh MPHUPICT 1 MPUIHHSIOTH CBill picT 3a il fioniB Kympymy 3 C,,
Ha pisai 15 - 10° moms/m®, Hikony 3 C, — 25 - 10 mons/m®, Lluuky 3 C, — Buime
90 - 10 moub/n’.

3) Ilpupict 3apoaKOBHX MAPOCTKIB MPOPOCTKIB IIICHHII O3UMOI MOCTYIOBO
3MeHIIyeThes 3a Ail HoniB Hikomy i lluHKYy B Mexkax AOCHIIKYBaHWX KOHIICHTpAIIIH,
HATOMICTbh NOBHICTIO punuHseThes 3a C,, Kynpymy Ha piBHi 15 Monb/m.

4) C, itonis Cu®, Zn** i Ni*" y mexax 0,5-100 - 10”° mons/M° He € neTambHIME
JUIS TIIISHWIN O03UMOi, OCKITBKH HaBiTh NPU BIJCYTHOCTI TPHUPOCTY JOBXKUHHU
MPOPOCTKIB POCIHHH HE THHYTH — CIIOCTEPIraeThes eheKT IXHBOTO KOHCEPBYBAHHSI.

5) Tlpu naii AOCTIIPKYBAaHMX KOHIEHTPAIl BaKKMX METANB Ha TIIIEHHITIO
HAMOLTBLIHIT (iTOTOKCHYHMIT BILTHB 3iiCHIOOTH foru Ni** i HaliMeHumii — iHorn Zn?".

[Tomanpim JOCTIDKEHHS JOLUIBHO 30CEPEIUTH B HANpsMi BCTAHOBIICHHS
JISTAJIbHUX KOHIICHTPALII¥ JOCIDKYBAaHUX HOHIB JJIs1 TIPOPOCTKIB TIIEHUI[ 03UMOT.
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JKutoMupchkuil HalliOHAIEHUM arpoOeKOIOTIYHIA YHIBEPCUTET

OUIHKA PIBHA TEXHOEHHOIO HABAHTAXEHHA
XUTOMUPCbKOI OBJIACTI

Y cmammi nposedeno oyinky pieHs mexuwocenHo2o HasawmadicenHs Kumomupcokoi
obracmi 3a paiionamu. /[na npogedeHHs O00CHIOHCeHHs 0Yau GUKOPUCMAHI MAKI NOKAZHUKU:
naowa  AOMIHICMpPAmMUHO-MePUMopIanbHol  0OuHUYi,  KIIbKICMb — HACENeHHs,  GUKUOU
3a6pYOHIOIOUUX peuosuUH y ammocghepre Nogimps ma KiIbKICmb eKONO2IMHO HeOe3neuHux
00 ’exmie. BcmaHnoéneno, wo KpumudHull pieeHb MmexHo2eHH020 HABAHMANCEHHS NPUMAMAHHU
micmy Kumomupy. o 3naunoeo pisus nanexcamv M. bepouuis, a maxooc Anopywiecorui,
Bapaniscoxuti, bBepouuigcoxuil, bpycuniecokuil, Boaodap-Boauncokutl, Kumomupcokutl,
Kopocmuwiecokuil, Jlrooapcokuil, Hosocpao-Bonuncoxuil, Ioninvuaucerkuil, Padomuuiibcokutl,
Pomaniscoxuii, Pyoicuncokuil, Yepnaxiscoxuui, Yyouiecoxuti pavionu. Hesnaunuii pisens
HaganmagicenHs xapaxmepruii oas micma Manun ma ona Hapoouysxozo i Oneécokozo paiionis.

Knrouosi cnosa: exonociuna bOesnexa, exonoziuHo Hebesneuni 00 ’€kmu, Koe@iyieHm
MEeXHO2EHHO20 HABAHMAIICEHHS, CYMAPHUU NOKA3ZHUK DI6HS MEXHO2EHHO20 HABAHMAICEHHS,
ATO XKumomupcokoi obracmi.

© P. A. Banepko, JI. O. I'epacumuyk

39


https://www.researchgate.net/profile/Mostafa_Lamhamdi4
https://www.researchgate.net/profile/Mostafa_Lamhamdi4
https://www.researchgate.net/profile/Ahmed_Bakrim
https://www.researchgate.net/journal/1768-3238_Comptes_rendus_biologies
https://www.researchgate.net/journal/1768-3238_Comptes_rendus_biologies

ISSN 2518-7279 Bicank ) KHAEY, 2017, Ne 1 (58), 1. 1

IlocTanoBka npodaemMu

Buxonani HamioHaJlbHUM 1HCTUTYTOM CTpPATETiYHUX JIOCHIDKCHb  OLIHKU
CyJaCHHX TEXHOTE€HHHX TOPYIIEHb EKOJOTIYHMX MapaMeTpiB  KOMIIOHEHTIB
JKUTTE3a0E3IICUEHHST  HABKOJIMITHBROTO  cepeloBHIa (ITOBEpXHEBA 1  MMiI3eMHA
rizpocdepu, BepXHs 30Ha HaJp, MPHUOEPEKHO-MOPCHKI TEPUTOPIi TOLIO) CBiAYATh, 11O
y Oaratbox perioHax BOHW HAOyJTd HE3BOPOTHOTO XapakTepy 1 IOCSTIH pPiBHS
JecTallTi3yrouoro BIIMBY Ha HAIliOHAJbHY Oe3leKy nepkaBd. B mijoMmy 1e 3Ha4HO
3HIKYE PIBEHb OC3MEKU KUTTEMISUIBHOCTI, MPU3BOAUTH JO0 3HAYHUX CKOHOMIYHUX
BTpat (5—10 Mapa rpH/piK) 1 IFOJCHKHUX KEPTB, a TAKOXK (POPMYE T0ATKOBI PU3HUKH i
Yac COI[iaIbHUX 1 BIICHKOBHX KOH(IIKTIB Y BUTISAAL JIAHIIOTOBUX (ITOCIIZOBHUX 3a
PO3BHUTKOM) 1 KacKagHHX (TepHTOpiaSbHUX) HaIA3BHUAHMUX cuTyauiid. Tpeba Takox
BpaxoByBatu, 1o Oinbmiicte [THO reHepye KOMIUIEKCHHWE BIUIMB 1 HampyKeHO-
nedopMOBaHHUN CTaH BEPXHBOI 30HH TMOPIJ 13 aKTHBI3aIli€r0 HEOe3NMEUHNX EK30TeHHUX
TeOJIOTIYHUX TMPOIECIB, IO CYTTEBO 3HIDKYE CTIMKICTh 1X BiJNOBiNATBHHAX
KOHCTPYKTHUBHHUX eJeMeHTIB [2]. He BUKIIOUEHHAM y 1IbOMY ceHCi € 1 JKutoMupchka
00JacTh, Ha TEPUTOPIi AKOI 3HAXOTUTHCS 3HAYHA KiTBKICTh MOTEHIIHHO-HEOE3METHNX
00’ €KTIB.

CaMe TOMY y CKJIAJJHUX COLIaJbHO-TIOJITHYHUX Ta EKOHOMIUYHUX YMOBaX, B SKUX
ONMHWIIACS Hallla Jep)kKaBa, HEOOXIJHO MEPIOAMYHO MPOBOJUTH OIIHKY OE3MeKH
perioHiB 3a piBHEM TEXHOTEHHOTO HABAaHTA)XCHHS 1 Ha Iid OCHOBI YXBallIOBAaTH
OOIpyHTOBaHI PIllICHHS MO0 3amo0iraHHs BUHUKHCHHIO HAJ3BUYAHUX CUTYyaIlill Ha
BaXXITUBUX 1HQPACTPYKTYPHHUX 00’€KTaxX JUIsl MiIBUILEHHS PIBHS €KOJIOTIYHOI Oe3rnekn
JepKaBH [2].

AHaJi3 OCTaHHIX J0CTiIxKeHb I myOaikanii

JocipkeHHIO piBHSI TEXHOTEHHOT'O HABAHTA)KEHHS TIPUCBSIUEHO BEJIMKY KiNBKICTh
HayKoBUX Tmpanb. Ll mnpobmema Bupimyerbcs OaraTbMa BITYM3HSHUMH — Ta
3apyOikHuMH  BueHMMH. Cepen numx C. II. IBamrora, B. M. Ilmangii,
O. B. XapmamoBa, b. M. Hanwmumun, A. b. Kaumncekmii, O. Maprtiomesa,
JI. J1. Sluenko ta 6arato iHIINX.

[Ipote, Oimpmia yacThHAa UWX AOCTIDKEHb TPHUCBSYEHA OI[HIII HABAaHTAKEHHS
PETiOHIB MPOMUCIIOBOTO CHpsiMyBaHHA [1, 2], a o0sacTi 3 mepeBakaHHSIM arpapHOro
BUPOOHUIITBA 3aJIMIIAIOTECS IEPEBAKHO M03a yBarow jgocmigHukiB [3]. Tomy
JOCII/DKEHHS PIBHA TEXHOT€HHOI'O HABAaHTAXXEHHS PETIOHIB arpapHOro CHpsIMyBaHHS
32 iX aJAMIHICTPaTHBHO-TEPUTOPIATbHUMH  OIWHMLSIMH  3aJIMILAE€TBCS  JOCHUTD
aKTyaJIbHOIO MTPOOIIEMOTO.

Mera, 3aBIaHHS Ta METOAMKA JOCTIKEHb

TakuM 4YMHOM, JOCHTI[KEHHS Ma€ Ha METi OLIHIOBaHHS PiBHS TEXHOTCHHOTO
HaBaHTaXeHHs JKUTOMHUPCHKOI 001acTi y po3pisi 11 aAMiHICTPAaTHBHO-TEPUTOPiaIbHAX
OJTUHHIIb.
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Jns  mocsrHEHHs TOCTAaBICHOI METH HEOOXiTHHM CTal0 BHUPILICHHS TaKUX
3aBJIaHb:

- BU3HAYUTH ITOKA3HUKH, 32 SKUMHU OyJae pO3paxoBaHO PIBEHb TEXHOTEHHOTO
HaBaHTa)XEHHS PETiOHY;

- ONpalfoBaTH CTATUCTHYHI JIaHi OO MJIOMII aAMiHICTPaTUBHO-TEPUTOPiaIbHUX
OJIMHUITH 00JIACTi, MITHHOCTI HACETIEHHSI, ILTBHOCTI BUKU/IB 3a0PyTHIOIOUNX PEUOBHH
y atMocdepHe TIOBITPS Ta HIUTBHOCTI €KOJIOTIYHO Hebe3meyHnX 00’ €KTiB;

- TMPOBECTH PO3PAaxyHOK PiBHS TEXHOTEHHOTO HaBaHTakeHHs JKUTOMHUPCBHKOI
obuacrTi;

- 3AIICHATH TPYyIyBaHHS MICT Ta pailoHIB OOJIacTi 3a piBHEM TEXHOT€HHOTO
HaBaHTaKCHHS,

- 3pOOWTH BIJNOBIJHI BHUCHOBKHM IIOAO PIBHS TEXHOTEHHOTO HAaBaHTAKEHHSI
periony.

BiamoBigHO 10 MeTH Ta 3aBHaHb JOCTIIKEHHS, B pPOOOTI BHKOPHUCTaHI
pI3HOMaHITHI METOJM HAyKOBOTO Ii3HAHHS, 3a JOIOMOTOK0 SIKUX MM HaMaraiucs
JOCATTH HaO1IbII01 TOBHOTH Ta JIOCTOBIPHOCTI OTPUMAHHX pe3yibTariB. lIpu mpomy,
OCHOBHHMM 3 HHUX € 3arajJbHOHAYKOBHH aHANITHYHHN METOH, IO J1a€ MOXIIMBICTbH
MPOBECTH HAYKOBUH OIJISA JITEpaTYypH 3 JOCHIKYBaHWUX INHTaHb. BHUKOpHCTaHHS
CTaTUCTUYHOTO METOJy JO3BOJIJIO Y3arajJbHHTH BiJOMOCTI CTaTUCTHYHHUX 301pHHKIB
IIO/I0 TUIOII, KUTFKOCTI HACEJNEeHHS, BUKUAIB 3a0pyTHIOIOYNX PEYOBHH y aTMochepHe
MOBITPSI Ta KIIBKOCTI €KOJOTiYHO HeOE3MeYHHX OO0 €KTiB  aJMiHICTPaTHBHO-
TEPUTOPIATEHUX OAWHUIE JKUTOMUPCHKOT 00JIacTi.

EMmipudHy OCHOBY JOCHI/DKEHHS CKJIAQNarOTh y3arajJbHEHHS MarepialiB
TisTbHOCTI I 0JIOBHOTO yIIpaBIiHHS CTATUCTHKH Y JKHTOMHUPCHKii 001acTi.

Juist oliHIOBaHHS PiBHS TEXHOTCHHOTO HAaBaHTA)KEHHS Ha cTaH JKUTOMHPCBHKOTO
pETioOHy BHKOPHCTOBYBAallM METOJMKY, HaBeJeHy Y HAayKOBOMY JOCIIi/KEHHI
HarioransHOTO iIHCTUTYTY CTpaTeTiYHUX JOCIHIHKEHb [2].

KoeilieHT TeXHOTeHHOT0 HaBaHTAXKEHHS BU3HAYAIH 3a (GOpPMYIIOLO:

Mij— My
m; = i min )

Mma.r‘“mz’n’

ne: M; — e MOKa3HUK MUTOMOI IIUTBHOCTI JOCIiIKYyBaHOTO (DaKTOPY BILUIMBY Ha
JNOBKUUIA (IIIIBHICTH HAceNeHHs, IIJIbHICTh BHUKHIIB y arMocepHe MOBIiTpA,
IIIJIBHICTH €KOJIOTIYHO HeOe3NMeUHUX 00’ €KTIB TOIIO).

CymapHuii TIOKa3HUK pIiBHS TEXHOTEHHOTO HABAHTAXCHHA aaMIHICTPaTHBHO-
TEPUTOPIATBHUX YTBOPEHb JKUTOMHUPCHKOI 001acTi Y BU3HAYAIH 32 HOPMYIIOIO:

Yy =2

=1 '
M gr—Mmin

M —Mmin

)
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Pe3yabTaTtu gociaixkeHn

CyuacHHH CTaH eKOJIOTiYHOi Oeslekn YKpaiHUu XapaKTepHU3yeThCsl HaaMipHUM
BUKOPUCTAHHSIM  JKUTT€3a0€3MEUyBAIbHUX  HPUPOAHUX  PECYpCiB,  3HAYHUM
TEXHOT€HHUM 3a0pyJHEHHSIM OCHOBHHX €KOJIOTIYHHMX CHUCTEM 1 BHUCHAKEHHSAM iX
BiTHOBJIIOBAJIbHUX MOXKIIUBOCTEH, 3HM)KEHHSIM POJIOYOCTI CLIBCHKOTOCIONAPCHKUX
yTilb, KPUTHYHUM CKOPOUYEHHSM IUIOMII JICIB, HAIA3BUYAHOIO 3aperybOBaHICTIO
pIYKOBOI Mepeki, a TakoXK 3HAYHUMH MacmTabaMu HacHigkiB YopHOOMIBCHKOT
karactpo¢u [1]. He BukmodeHHsIM y boMy ceHCi € i JKuromupcbka 001acTh.

Bin inmux obnacteit JKutoMupceKy 001acTh BiZIpi3HsIE BUCOKA Mipa MepeBaKaHHs
MIPUPOIHUX HEOE3MeK HaJ TEXHOTCHHHWMH, 1 Te, 0 BOHA CEPHO3HO MOCTpaKaana Bif
HaMOLIBIIOT TEXHOTEHHOT KaTacTpodu B iCTOPii JtoAcTBa — aBapii Ha YopHOOMIBCHKIi
AEC B 1986 pori.

Haii0inpm nHeOe3nmeyHnMH 3 TPHUPOJHUX 3arpo3 B Mekax OOJacTi € TposSBH
HaJ3BUYAMHAX CHUTYyalli, TOB’S3aHUX 13 TiIPOMETEOPOJOTIYHIMH 3arpo3aMH,
MiATOIUVICHHSMH, 3CyBaMHU Ta MoBeHAMU. Buminserscs JKuromupcebka 001acTh OTHIEO
3 HalOinpIMX B YKpaiHi IUIOMIE0 MiATomIeHHs Tepuropii — 67,3% 3aranpHoi miiormi
periony. IHImI BuUAM MPUPOAHUX 3arpo3 B Mekax OOJACTI MOB’S3aHI 3 MOXKIUBICTIO
nomupeHHs Hebe3neuHnx iH(eKkuiiHuX XBopoO JoAeH Ta TBAPHH, JIICOBUX MOKEK.

Cepell TeXHOTCHHUX 3arpo3 HaiOinblly HeOe3meKy AJisi TepUTOpii Ta HacelneHHS
o0JacTi CTaHOBUTH XiMidHA, MOXKEXKO- Ta BHOyxoHeOe3mneka [3]. YV perioHi ckmamacs
CKJIaJHa CHUTyallis 31 CTAaHOM AaM0 Ta IHIIMX TiAPOJMHAMIYHUX CIOPYH, aBapiiiHUM
CTaHOM OyaiBesib, OO’€KTIB BOJOKAHAII3aliMHOTO TOCIOAApPCTBA, CHEPreTHKH,
3HOIIEHICTIO 00JIaHAHHA Ha 00’ €KTaX MOTEHITIHOT HeOe3meku [1].

[lapameTpu nas1 OLIHKM PIBHA TEXHOTEHHOTO HaBaHTaXeHHS JKuroMupchkoi
o0J1acTi HaBeZieHO Y Tabmuill 1. OCHOBHUMH IMOKa3HUKAMH CTaJIA KUTbKICTh HACEJICHHS,
00CSTH BHKH[IIB 3a0pyIHIOIOYHX PEYOBHH Yy aTMoc(epHe MOBITPS Ta KiIBKICTh
€KOJIOTIYHO HeOe3meuyHuX 00’ €KTIB, O BiTHECEHI JI0 TUIOIII MicTa abo paioHy.

Tabnuys 1. TlapaMeTpu 1A OMIHKH TEXHOT€HHOT0 HABAHTAKEHHS

Ioma IliabHicTH HlinpHicTs BUKUAIB Y HlinbHicT
Ha3ga paiioniB o’ > HaceJeHHs, aTtmoc¢epHe noBiTps, EHO,
oci6/rkm?, M, T/rkMZ, M, /KM, M;
1 2 3 4 5
M. JKutomup 61 44476 359,7 0,2
M. Bepanuis 36 2181,2 239,1 0,2
M. Kopoctenn 34 1926,6 161,6 0,2
M. Manusa 18 1496,3 72,8 0,1
M. HoB.-BoimHcbknit 27 2073,7 87,7 0,2
Pationu
AHIPYIIIBCBKUI 956 36,1 1,6 0,03
BapaniBchKuit 1000 41,4 1,8 0,04
BepanuiBchkuii 865 33,8 1,7 0,04
BpycuniBcbkuii 626 24,6 1,4 0,06
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3axinuennus mabauyi 1

1 2 3 4 5

€MUIBYMHCHKU I 2112 16,3 1,2 0,02
Kuromupcbkuit 1441 48,6 2,3 0,02
Kopocrencbkuii 1735 16,3 2,2 0,02
KopoctuuiBebkuii 974 42,0 19 0,04
Jlyruncekuit 994 17,3 1,3 0,02
JIrobGapchkuii 757 36,6 1,7 0,05
ManuHChKHI 1467 134 1,0 0,03
Hapoanupkuii 1284 75 0,4 0,01
Hos.-BonuHcbKkuii 2098 22,4 1,9 0,03
OBpy1bKHit 3221 18,3 15 0,04
OneBchbKUi 2247 18,7 1,3 0,01
TTonminpHAHCHKHAN 1037 31,7 2,2 0,03
Mymamcpimit 853 275 11 0,04
(YepBoHOApMIiHCHKHI)

PagoMunuibCpKuit 1297 29,7 1,4 0,05
PomaHiBcbKui 928 315 15 0,03
PyxuHChKuit 1002 28,1 1,7 0,03
Xopomuscmflzm (Bom.- 870 40,9 23 0,03
BonmHCBKMi)

YepHsiXiBChbKHiA 850 35,3 1,4 0,06
Uy nHiBChKHI 1037 35,2 1,6 0,03

OcCHOBHMMHU 3a0pyJHIOBaYaMH aTMOC(EpPHOTO TOBITPS 00J7acTi 3aIMIIAIOTHCS
MiANPUEMCTBA NATMBHO-EHEPIETUYHOTO KOMILIEKCY, TPAHCIIOPTY Ta 3B’S3KY, KUTIIOBO-
KOMYHAJIBHOTO TOCIIOJIapCTBa, A0OYBaHHS KOPHCHUX KONAJIMH Ta PO3POOJICHHS
Kap’epiB, 0OpOOJICHHS IEpEBUHU Ta BUTOTOBJICHHSI BUPOOiB 3 HET TOIIO.

VY mictax KutoMupchbkoi 001acTi HAHOUTBITMME 3a0pyAHIOBAaYaMU aTMOC(HEPHOTO
noBitps €: y M. bepanuisi — bepanuiscekuit HCII ®inii ynpaBiiHHA MaricTpaibHUX
razonpoBojiB «KuiBtpancraz» I[IAT «Ykprpancraz», y M. Xwuromupi — KII
«KuromupreriokomyHenepro» Kuromupcbkoi Mmickkoi pagu i TOB «OBIO», y M.
Kopocreni — IIpAT «Kopoctencekuit 3aBog «MAD»». Y pailonax HailOinpmmmu
TakuMu mianpuemcrBamu €: JKuromupcbkuil pailon — TOB «OBodeBuii koMmOiHAT
«Cranuniika»», Pomaniscekuii paiion — TOB «Bisag 09», Xopomriscekuii (Bom. —
BonuHcbkuit) paiton — ¢inist «Ipmancekuit I'3K» ta IIpAT «Kpumcekuil tutan»,
[ominpHAHCHKUI palioH — akmioHepHi ToBapuctBa TOB «Cirner-mink» i TOB
«Cirner-uientp», HoBorpan-Bomuncekuii paiion — TOB «llepcaniT iHBeCT».

Po3paxyHOK TeXHOTEHHOTO HaBaHTaXEeHHS 10 JKUTOMUPCHKii 0061acTi HABEJIEHO Y
Tabmmmi 2.

Mo Ilepeniky ekonoro-aedesnedHnx 00’ €kTiB JKUTOMUPCHEKOI 00MacTi BXOAATH
KOMYHallbHE TiINpUEMCTBO «KUTOMHUpPChKE BUPOOHWYE YIPABIIHHS BOJOIPOBIIHO-
KOMYHaJILHOTO rocnogapcTBay (ourcHi cnopyan) M. XKuromup. Ilo tepuTopii obnacTi
TAaKOX MPOXOIATh MaricTpaibHuil Hadromposin «pyxba» (podounit thck 40-60
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aTM), MarictpanpHuii razonpoBia «Topxok-HomuHa» (poOoumii Tuck 20-55 atm),
Hagronpoxykromnposin Il «lIpukapnar 3axiaTpaHc», MaricTpaJibHUH Ta30MpoBif
«KwuiB-3axim O6macti» (pobounit THCK 4555 aT™).

Tabnuys 2. TexHoreHHe HABAHTAKEHHS HA CTaH JOBKLLIs
Kuromupcbkoi odaacti

Ha3sBa paiioniB m; m, m3 Y
M. XKutomup 1 1 1 3
M. Bepanuis 0,23 0,58 1 1,81
M. Kopoctenp 0,15 0,31 1 1,46
M. Manuna 0 0 0 0
M. HoB.-BonuHacekuii 0,19 0,05 1 1,24

Paiionu

AHIPYIIBCHKUIA 0,69 0,63 0,4 1,72
BapaHiBchKuit 0,82 0,74 0,6 2,16
BepnudiBchkuit 0,64 0,68 0,6 1,92
BpycuniBchkuit 0,42 0,53 1 1,95
€MIIbYMHCHKUT 0,21 0,42 0,2 0,83
XKuromupcekuii 1 1 0,2 2,2
KopocreHchkuit 0,21 0,95 0,2 1,36
KopocTtuiBchkuii 0,84 0,79 0,6 2,23
JIyruncekuit 0,24 0,47 0,2 0,91
Jlro6apcehkuii 0,71 0,68 0,8 2,19
ManuHChKuiI 0,14 0,32 0,4 0,86
Hapomunpkuit 0 0 0 0
Hos.-BonuHcbkuii 0,36 0,79 0,4 1,55
OBpynbKHi 0,26 0,58 0,6 1,44
OIeBChKU 0,27 0,47 0 0,74
[Mynuucekuii (YepBoHOAPMIHCHKHI) 0,49 0,37 0,6 1,46
TTonminpHAHCHKHN 0,59 0,95 0,4 1,94
PagoMuniscekuit 0,54 0,53 0,8 1,87
PomaHiBChKHI 0,58 0,58 0,4 1,56
Pyxxuncpkuit 0,5 0,68 0,4 1,58
XopouriBcekuid (Boi.-BonuHcbkmii) 0,81 1 0,4 2,21
UepHsxiBCbKUH 0,67 0,53 1 2,2
UynHIBCHKHIA 0,67 0,63 0,4 1,7

[HmuMu 00’ exTamMu mifBUINEHOT HeOe3Mmeku B 00JIaCTi € KaHaji3alliiiHl Criopyau
MICT, CeNTUIL 1 CiJ1, MiAPHUEMCTBA 3 BUIOOYTKY KOPUCHHUX KOMAJINH, 00’ €KTH BIICHKOBOI
JiSUIBHOCTI,  [UIAMOHAKOIIMYYBayi, XBOCTOCXOBHWINA, TMOJICOHM Ta  3BaJMIIA
MIPOMHUCIIOBUX Ta MOOYTOBMX BIAXOJIB, iHINI 00’€KTH, SIKI 3IIHCHIOIOTH BHKHIU Ta
CKU/IM 3a0pYAHIOIOUNX PEYOBHH Y JOBKIJIIS.

ExosnoriuHo HeOe3neyHUMHU 00’€KTaMH, SKi CTAHOBJIATH IMOTCHINHHY HeOe3reKy
TPAHCKOPJOHHOTO TepeHOCY 3a0pyAHIOIYMX PEUoBHH 3 TEpUTOpii obyacti Ha
Teputopito PecniyOiniku Binopyck € Hadromnporin «/Ipyx0a», HaQTONPOAyKTONPOBII,
SKI TIPOXOAATh B Mexax OaceiiHy p. YOopTh, KaHami3aliiiHI CHOPYAX KOMYHaJbHUX
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MiAOPUEMCTB CMT €MinburHe Ta M. OIIEBCBK, sSKi MarOTh CKHJ CTIYHHX BOI Y
p. YOopTh.

Ocepenxom 3a0pyIHEHHS, IO ICHY€E MPOTSITOM TPUBAJIOTO Yacy 1 CTAHOBUTH 3arpo3y
IUTSL TOBKLWIS, € piuka TerepiB HbK4e CKUTy CTIYHUX BOJ MicTta JKutommupa [7].

YyaHiBCbKUI
YepHAXiBCbKUN
MynnHcbknii (YepBoHoapmincbKnit)
Py*KMHCbKUI
PomaHiBCbKuit
PagomuLINbCbKUIA
MoninbHAHCbKMIM
OneBCcbkui
OBpyLbKUiA
HoB.-BonnHCbKKi
Hapoaunubkuii
ManuHCcbKnit
JNiobapcbKuii
JIYrMHCbKNA
KopocTtuwiBcbKuit
KopocTeHCcbKuit
Hnutommnpcokuii
EMIiNbYNHCBKNI
Xopouwiscbknit (Bon.-BosnHcbKMin)
Bpycuniscbkuii
bepanyiscbKuit
BapaHiBcbkui
AHZPYLWIBCbKUIA

M. HoB.-BoanHCbKMi
m. ManuH

M. KopocTeHb

Puc. 1. Pe3y1bTaTH OLiHKH IIOKA3HUKA PiBHS TEXHOT€HHOI'0
HaBaHTa:xkeHHs JKutomupcbkoi odJ1acTi
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OTpumaHi JAaHi [IO3BOJSIFOTH  HPOBECTH  TPYMyBaHHSA  aaMiHICTPaTUBHO-
TEepPUTOPiaIbHUX yTBOpeHb JKUTOMUPCHKOT 001acTi 32 iHTErpajJbHUM MOKa3HUKOM, IO
(hopMmye 5 kareropiii TEXHOT€HHOTO HaBaHTaXeHHS (Tadur. 3).

Tabnuys 3. I'pynyBanHs paiioniB ’KutoMupmmHu
3a piBHEM T€XHOT€HHOT0 HABAHTAKEHHSA

. . . PiBenn . .
Hiamazon | KiabkicTs Ha3zBa agmiHiCTPaTUBHO-

. o . TEXHOI'€HHOI'O . = .
3MIHHA Y panoHIB TEPUTOPIAIBHOL OTMHHAII
HABAHTAKCHHA

M. Manus, paitonn: Haponunpkui,

<0,75 3 Hesznaunnii o
OneBchKUH

Pationn: €minpunHCEKUH, JIyTHHCHKHIA,
ManuHChKUH

0,75-1 3 Cepenniit

Micra: Kopoctens, HoBorpan-
Bonuncekuii, paitonn: KopocteHChbKuU,
OBpyubkuid, [TynuHcbkuit
(UepBOHOAPMINCHKHIA)

1-15 5 3HayHuit

MicTo bepauuis, paiioHu:
AHnpymiBcekuii, bapaniBcbkuid,
bepanuiBcekuii, bpycumiBebkwid,

XopomiBeekuii (Bononapcerko-
Bonuachkwit), XKutoMupchKui,
Kopocrumiscbkuii, JIro0apchkuii,
Hosorpan-BosmHcbkuil,
IMoninpHAHCHKYH, PagoMUIILITECEKUH,
PomaniBchkuit, Py>xuHCEKHIA,
UYepusxiBcbkuii, Yy HiBCbKHN

15-25 16 Benuxkunit

>2,5 1 Kputnunuit M. JKuromup

OTxe, HE3HAUHUH PIBEHb TEXHOTEHHOTO HABAaHTAKEHHS XapakTepHUH It 3-x
aJIMIHICTPaTHBHO-TEPUTOPIAIBHUX OXMHHULIL — e Micto Manud, Hapoauuekuii ta
Onescwkuii paitonn. Cepe/iHiii piBeHb BCTAHOBIIEHO Y €MiJIbUNHCEKOMY, JIyTHHCHKOMY
Ta ManuHChKOMY paiioHax.

I3 5-u mociimkyBaHMX MicT 2 BiTHOCSTHCS IO 3HAYHOI'O PIBHA HABaHTAXKECHHS:
micta Kopocrens Ta HoBorpaa-Bonuucekuii. Paitonn — Kopocrencrekuit, OBpyLbKHIA,
UepBOHOAPMIHCHKUIA.

Haiibinpma kinekicte paiioniB (15) i micto bepandiB BiAHOCATBCS A0 BEIHMKOTO
PiBHS TEXHOT€HHOTO HAaBaHTAXKEHHSL.

Kputnyauii piBeHb TEXHOTEHHOTO HaBaHTaXEHHs 3adikcoBaHO JUIs MicTa
XKuromup. BimmitTiMo, 1m0 Ha Tepuropii obiacHoro neHTpy craHoMm Ha 2016 pik
HasBHO 46 TMOTEHIIWHO HeOEe3NMe4YHUX 00’ €KTIB, SIKi 3apeecTpoBaHi y [lepaBHOMY
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peectpi ITHO. Ximiuyno HeOe3me4yHi 00’€KTH HapaxoBYIOTh 7 OAMHHUIB: 2 00’€KTa
BITHOCUTBCA A0 JAPYroi TPYNU pU3UKY (IIPOBENEHHS TMEPIIOYEPTOBUX 3aXOJiB
MIPOTSITOM HACTYIIHOTO POKY), 4 — 10 TPEThOI Irpynu pU3UKy, 1 — A0 4eTBEepTOl rpynu
pusuKy. BHacmigok posrepMernzailii cUCTeM 3 XIMIYHO HEOE3NMEeYHHMH PEeYOBHHAMHU
(XHP 85,5 T) MOxIMBe YTBOPEHHSI MPOTHO30BAHOI 30HH XiMIYHOTO 3a0pyIHEHHS Ha
o 6,32 KMZ, B SIKy MOTpanuTh 34 551 4ou., a MOXKIIMBI BTPAaTH HACEJIIEHHS MOXYTh
ckimacta 16 822 qoir. Takok Ha TepuTopii Micta JXuToMHup 3HAXOIUTHCS 39 TOXKEKO-
BuOyxoneOesneunnx o0’ektu ([IBHO), ne 3nHaxomuthcs ©Ha 30epiraHHi i
BUKOPUCTOBYETHCS OJM3bKO 30 THC TOH FOPIOYUX Ta JIETKO3aMHUCTUX PEYOBUH.

BucHOBKH Ta nepcneKTUBH NOJAJbIINX J0CTIIKEHb

1) cyyacHmii cTaH  ekoJsoriyHoi  Oesmeku  JKutomupchkoi  oOusacTi
XapaKTepU3YEThCsl HaIMIPHUM BHUKOPUCTAHHSIM KHTTE€3a0€3MeuyBalbHAX MPUPOIHUX
pecypciB Ta 3HAUHUM TEXHOTCHHUM 3a0pyAHEHHSIM OCHOBHUX €KOJIOTTUHUX CHCTEM;

2) cepel TEXHOTEHHHX 3arpo3 Ha#OimbIny HeOe3nmeky mast TepuTopii obmacTi
CTaHOBUTH XIMIYHa, TTOXKEXKO0-, BUOYXO- Ta T1IpOJUHAMIUHA HEOC3EKH;

3) 60,7 % Tepuropii JKutoMupchKoi 00JacTi XapaKTepU3y€eTbCsl KPUTHUIHUM (M.
Kutomup) Ta BemukuM (M. bepaudiB, AnngpymiBcekuii, bapaHiBChKWHIA,
BepnuuiBcekuii, bpycuniBcekuii, Bonomapcbko-Bonmucekuii,  JKutoMupchkui,
Kopoctumiscbkuit,  JlroOapcekuii, HoBorpan-Bomuuchkuii,  IloninbHSAHCHKHIA,
Pagomunuibepkmii, PomaniBchkmii, PyxuHChKHMM, YepHsaxiBcekuil, UYymaHIBCHKUI
paiioHu) piBHSMH TEXHOTCHHOTO HABAHTAKEHHS;

4) 3HAYHUM PIBHEM TEXHOTCHHOTO HABAaHTAXXCHHsS BOJIOMIOTH Micta KopocTeHs i
Hosorpan-Bonuncekuii, Kopocrencbkuii, OBpynpkuii, YepBoHoapMiiicbkuii pailoHu;

5) cepemHii piBEHb TEXHOTCHHOTO  HABAHTAKEHHS  BCTAHOBJICHO Y
€MinpunHCHEKOMY, JIyTHHCBKOMY Ta MallmHCEKOMY paiioHax;

6) He3HAYHWH PIBEHb TEXHOT'€HHOTO HABAHTAXXCHHS XapakTepHHi jwmmie ais 10,7
% tepuropii obmacti (M. Manun, Haponunpkuii Ta OneBcbkuil paiionn).

[Nonmanpini JOCTIKEHHS, HA HAIl IOIJISL, CHiJ 30CEPEIUTH Ha JCTATbHOMY
BUBYCHHI aJMiHICTPATUBHO-TEPUTOPIaIbHUX OJUHUIL JKUTOMHpCHKOiI OOyacTi Ha
MPEeIMET TEXHOTEHHOI HeOE3MeKH.
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MA\FoeTa 1]

I. B. Baruep, B. 1. Yepnasn

COAEPXAHME NOABUNXHbIX ®OPM BOPA B TEXHOIMEHHO-
HAPYLIEHHbIX MOYBAX HUKOMOJIbCKOIro MAPrAHUEBOPYOHOIO
BACENHA

Buisicnenvl ocobennocmu pacnpedenenus KOHYeHmMpayuii noO0GUINCHO20 bopa 6
npocmpancmee u 6 cnosim nedozema (Hacvinnoii cnoii uepnoszema 100CH020 Ha
JIECCOBUOHBIX CYSTIUHKAX) U OEPHOBO-TUMO2EHHBII NOYE HA CepO-3eleHbIX, KPACHO-
OYpbIX 2IUHAX U JeCCOBUOHbIX CYenuHKax Hukonoabckoeo mapeanyeeopyoHo2o
baccetina. I[Ipedocmasnena obwas oyenka coCMOosHUsL MEXHO3EMO8 NO COOEPICAHUIO
noosudicHo2o bopa. Ilocmpoennvl mamemamuueckue Mooeau pacnpocmpanenus 6opa
8 npocmpancmee u 0eHOPocPaMMbl OJisl OYEHKU €20 OOHOPOOHOCHU 6 COSIX 0—-
10...90-100 cm kasicdo2o suda nous. Ycmanosneno, wmo npopuiau ucciedyemvix nous
HeoOHopoonvle. OHU UMeEIOM OUYEHb BbICOKOE codepicanue 6opa, KOHYeHmpayus
KOMOpP020 6 IMANOHHBIX 00pasyax npesviiiaem ¢ 2—3 paza u 6 OanbHeuuem MoxHcem
npusecmu K O0PHOMY 3ACONEHUI0. Y CMAHOBIEHO, YIMO BANCHYIO POJib 8 Muspayuu 6opa
uepaem uaucmas Qpaxyust u IUHUCMbLI COCMA8 NOY8.

Knroueswvle cnoea: muxposnemenmsi, noOBUNCHbIE COeOUHeHUsE bopa, NI000poOue,
PEKYIbMUBAYUSL, MEXHO3EMbI.

I. Wagner, V. Chorna

CONTENT OF ACTIVE BORON FORMS IN TECHNOGENIC SOILS OF
NIKOPOL MANGANESE ORE BASIN

The features of active boron concentrations distribution in space and on pedozem
layers (filling layer of black Southern soil on loess-like loam) and sod-lithogenic soils
on gray-green, red-brown clay and loess-like loam of Nikopol manganese ore basin.
We provided general assessment of the technogenic soils state regarding to active
boron content. We made the mathematical models of boron distribution in space and
the dendrogramms to evaluate its homogeneity in the layers of 0-10 ... 90-100 cm of
each soils type. In addition, we found that the studied soil profiles are heterogeneous.
Technogenic soils have a high concentration of boron which is 2.3 times exceeds its
content in the reference samples. In the future, it can lead to boric salinity. We found
that silt and clay fraction of the soil play an important role in the boron migration.

Key words: minor nutrients, free boron compounds, heart, remediation,
tehnogenic soil.
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JI. JI. Pomanuyk, JI. b. Bopucroxk

OUHAMUKA ATPOXUMUYECKUX NOKA3ATENEN
PEKYJIIbTUBMPOBAHHbIX NMO4YB B ATPOLIEHO3AX
OHEPTETUYECKOMW BEPBbI

Ilpugedenvt uccredosanus GIUAHUSA GbIPAWUBAHUS PACMEHUN IHEPeemUuiecKoll
6epbbl HA pPA3MEPHOCIb AZPOXUMUYECKUX NoKazamenell peKyibmueupO8aHHOU No4esl
nocie U36/IeYeHUs UTbMEHUMOBbIX  PyO. Yemanosnenwi onpeoenenmble
3AKOHOMEPHOCIU 8 OUHAMUKEe NOKa3amenelu CyMmbl OOMEeHHbIX ocHos, pH u
2UOPOTIUMUYECKOU  KUCTOMHOCMU — NOYBbl,  COOEPIUCAHUS  NOOBUIICHLIX  hopm
maxposnemenmos (P,0s, K,O, Nk) 6 3agucumocmu om duonosuyeckux ocobenrocmeii
KYIbMUBUPYEMBbIX 6U008 U UZYUAeMblX npuemos azpomextuku. OyeHKa OUHAMUKU
aAcpoXUMU4ecKUx noxazameneli NpuseoeHa 8 CPAsHeHUe ¢ NOKA3AMENAMU OePHOBO-
no0301UCMOl NOYBbL nepenoz u nokazamenamu, obosnavennvimu 6 I OCT.

Knrouesvle cnosa:azpoyenos, eepba 3nepeemuueckas, pexyibmMuUeUPOSAHHA
no4ea, aspoxuMudeckue HOKA3AMenu, CymMma OOMEHHLIX OCHO8, 2UOPOIUMUYECKAs]
KUCIOMHOCHb, KOHMPOIb, KOMINOCH, MYNbYd, 0ePHOBO-NO030IUCAS NOYEA.

L. Romanchuk, L. Borysiuk

DYNAMICS OF AGROCHEMICAL INDICATORS OF RECULTIVATED SOILS
IN AGROCENOUSES OF ENERGY VERB

Research is given on the effect of cultivation of energy willow plants on the
dimension of agrochemical indicators of recultivated soil after extraction of ilmenite
ores. Certain regularities in the dynamics of the indices of the sum of the exchange
bases, the pH and hydrolytic acidity of the soil, the content of mobile forms of
macroelements (P,Os, K;O, Nk) are determined depending on the biological
characteristics of cultivated species and the methods of farming techniques being
studied. An assessment of the dynamics of agrochemical indicators is compared with
the indicators of sod-podzolic soil and the parameters indicated in GOST.

Key words: agrocenosis, energy willow, recultivated soil, agrochemical
indicators, the sum of exchange bases, hydrolytic acidity, control, compost, mulch,
sod-podzolic soil.

C. U. Bepemeenko, B. A. Ctpuxa, A. H. O3epuyk

NEPCNEKTUBblI NCNO30BAHUA TOP®A
Ansda BOCCTAHOBIJIEHUA nNnoaorPoAuA NoYB

DKonoeuueckoe CoCmosiHue MNoY8 CelbCKOXO3AUCMBEHH020 (OoHOA YKpauHvl
yxyouwiaemes 6 pesyibmame pe3Ko20 NaoeHus 00bEM08 6HEeCeHUsl OPSaAHUYECKUX U
MuHepanvhwvix yooopenuil. Hacvliyennocme opeanuyeckumu y0oopenusmu no Yxpaume
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crHuzunacey ¢ 8,6 m/ea 0o 0,6 m/ea, HOpMbI BHECEHUS MUHEPATLHBIX YOOOPEHUll cmaiu
Hudice 8 5—7 pas. 3a nocnednue uemeepms 8eka HAOIOOAEMCsl NAOeHUe COOEPIHCANUSL
2ymyca, 3anaco8 NUmamenbHuIX IeMEHMOs, YGerudeHue NIowaoell KUCIbIX HOYE.
Ocobenno ocmpo cmoum 6ONPOC Oepuyuma OpPeaHU4eckKux YO0oOpeHuu 0as
KOMneHcayuu nomepv z2ymyca. B cea3u co cuudicenuem noz2onogvs dHCUBOMHUIX,
omcymcemeuem Gepm, 60 MHOSUX XO3AUCMBAX NPEONa2aemcs UCHOIb308AMb 6
Kayecmee UCTHOYHUKA OP2AHUYECKO20 Yelnepood OpeaHuyeckue OCMAamKu, HO MO He
pewiaem npobiemMy HOmMeps yMycd. 3SHAYUMETbHLIM Pe3epoM Oas NOJYYeHUs.
opeanuyeckux yooopenuil 8 Yxpaune ecmv mopgh. Ananus noxasvieaem, 4mo cmpaua
umeem Ooavbuue pecypcvl mopga, Komopvie No C80eMy COCMAgy NPueoOH»bl OJis
UCNOTL306AHUSL 8 CENLCKOM X03siicmee 05l NPOU3B0OCMEA KOMNOCHOS8, NOKPOGHbIX
cyocmpamog u m. n. B cOBPEeMEHHLIX PLIHOUHLIX OMHOWEHUAX MOPP Gbl200HO
UCNOTL306AMb 8 KAYECBEe MECHHbIX OP2AHUYECKUX YOoOpeHull Oas YIy4uleHus
9KO02UHECKO20 COCMOSIHUSL U 60CCMAHOBNEHUS NIOO0POOUSL NOYS.

Knwouesnvie cnosa: sxonocuveckoe cocmosuue noys, pecypcol mopgha, mopghsamoe
MecmopodcoeHue, de2ymMuurayus, no48ocmect, MmopghoKoMNOCHb.

S. Veremeienko, V. Stricha, A. Ozerchuk

PROSPECTS FOR THE PEAT USAGE FOR THE REPRODUCTION
OF THE SOILS FERTILITY

Ecological condition of soil in the agricultural fund of Ukraine is deteriorating as
a result of a sharp decline in volumes of organic and mineral fertilizers. Saturation of
organic fertilizers in Ukraine has decreased from 8,6 to 0,6 tones on hectare,
standards of mineral fertilizers has fallen by 5-7 times.

Over the past quarter of the century a decrease of humus content, nutrient
reserves, increasing areas of acid soils is being observed. Particularly urgent is the
issue of the shortening of organic fertilizers to compensate for the loss of humus. Due
to the decline in livestock numbers, lack of animal farms in many farming areas it is
proposed to use a plant remains as a source of organic carbon, but it will not solve the
problem of the humus’s loss. A major resource for organic fertilizers in Ukraine is a
peat.

The analysis shows that the country has great resources of peat, which in its
composition are suitable for their us age in agriculture to produce compost, as
bedding for cattle etc. In today’s market conditions, peat is economically feasible to
use as a local organic fertilizer to improve ecological condition and reproduction of
soil fertility.

Key words: ecological condition of soils, the resources of peat, the peat basin,
reduction of humus, peat mixture, peat compost.
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0. b. 3aoaoukas, H. M. Onanamyk

CPABHEHWE OEACTBUA BbICOKUX KOHLEHTPALIMA HEKOTOPBIX
TAXENbIX METANNOB HA MNMWWEHULLY O3UMYIO
B YCNOBUAX BOOAHOU KYJIbTYPbI

Hcenedosano gumomokcuunoe deiicmeue uonos Cu**, Zn** u Ni** 6 npedenax
monspreix  konyenmpayuti (C,) 0,5-100 - 10° moms/m® na npopocmru  nwenuywr
03UMOUL 8 YCNOGUSX B0OHOU Kyibmypbl. Buiseneno, umo 3apooviuiegvle KopewKu
NPOPOCMKO8 NPOAGTAIOM U3OUPAMENbHYIO CMOUKOCMb K OelCcmeuio Ucciedyemulx
UOHO8 MANCENbIX MEMALI08 — NOCMENEHHO YMEHbUAIOM RPUPOCH U NPeKpawaom
ceoii pocm npu deiicmeuu uonos Cu’* ¢ C,, na yposue 15 - 10° monw/m®, Ni** ¢ C,, —
25 - 107 monw/n®, Zn*t ¢ C, — svuue 90 - 10 monv/m®. Yemanosneno, umo npupocm
3apoobiesbIx N06e2068 nOCMenenHo ymenbiuaemcs npu desicmauu uonoe Ni** u Zn** 6
npeodenax uccredyemvix C,, u nornocmoto npexkpawaemcs npu C, Cu* na ypogue 15
- 107 monw/M®. Paccuumanvi cpednue kopreswie u nobezosvle UHOEKCbL, HA OCHOBAHUU
ye20 @vlBedeH B03PACMAWUL PO (DUIMOMOKCUYHOCTIU UCCTe0YeMblX UOHO8 OJis
NULEeHUYbL O3UMOLL: Zn** (K cepeo. = 0,0866; 17; = 0,6382) < cu* (K cepeo. = 0,0171; 11,
= 0,1832) < Ni** (K; cpeo. = 0,0099; I7; = 0,1703). Obocrosano, umo monspuvie
KOHYEHMPayuu UoHO8 Cu*, Zn*" i Ni** ¢ npeoenax 0,5-100 - 10° mone/m® ne
AGTSIOMCSL AEMATLHLIMU OJi5 RULEHUYbL 03UMOLL.

Knwwuesvie crnosa: gumomorcuunocms, msoicenvie Memaiibl, NUESHUYA 03UMAS,
MOIAPHAS KOHYESHMPAYUsL, BOOHAs KYIbIypd, KOPHe8ble U N0Oe206ble UHOEKC L.

0. Zablotska, N.Opanaschuk

THE COMPARISON OF THE INFLUENCE THAT HIGH CONCENTRATION
OF HEAVY METALS HAVE ON WINTER WHEAT
IN THE CONDITIONS OF SOLUTION CULTURE

The phytotoxic action of Cu®", Zn** and Ni** ions on winter wheat sprouts has
been researched in the conditions of solution culture. It was found out that sprouts'
germinal rootlets show selective resistance towards the action of the above mentioned
heavy metals ions — they gradually reduce increase and stop their growth while
influenced by Cu®** with C, at the level of 15 - 10 mol per m®, Ni** with C,, — 25 - 10°
mol per m®, Zn** with C, — more than 90 - 10”° mol per m®. It was studied out that the
increase of germinal sprigs gradually decreases while influenced by Ni** and Zn®* ions
in the frameworks of C,,, and completely stops when C,, Cu?" are at the level of 75 - 100
*mol per m®. Average rootlet and sprig indices have been calculated on which basis
the increase of phytotoxity of studied winter wheat ions was found out: Zn** (K average. =
0,0866; 17, = 0,6382) < CU*" (K; average. = 0,0171; I7; = 0,1832) < Ni*" (K average. =
0,0099; /7, = 0,1703). It was substantiated that molar concentrations of Cu?*, Zn** and
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Ni** ions in the frameworks of 0,5-100 - 10 mol per m® are not lethal for winter
wheat.

Key words: phytotoxicity, heavy metals, winter wheat, molar concentration,
solution culture, rootlet and sprig indices.

P. A. Banepko, JI. A. I'epacumuyk

OLIEHKA YPOBHA TEXHQFEHHOVI HAIPY3KH
XUTOMUPCKOU OBJIACTU

Ilposedena oyenka yposHa mexHozceHHOU Hazpy3ku JKumomupckoi obracmu no
pationam. [[nsi ucciedo8anusi MexHO2eHHOU Hazpy3Ku Obliu UCNOIb308AHbI MAKUE
noKazamenu: naouadb AOMUHUCMPAMUBHO-MEPPUMOPUATLHON eOUHUYBI, KOTUYECTBO
Hacenenus, 8blOPOCHl 3aePAHAIOUWUX BEUeCNE 8 AMMOCHEPHbILL B030VX U KOIUYECTHBO
9KOI02UYECKU ONACHBIX 00beKmos. YCmaHo8NeHo, UmMo KpumudecKull ypo8eHb
MEXHO2eHHOU HA2pY3KU Xapaxkmeper 01 eopooa Kumomupa. K 3uauumenvromy
yposHio ommuocamcss 2. bepouues, a marxoce Aunopywesckuii, Bapanosckuii,
bepouuesckuti, bpycunosckuii, Xopowesckuu, Kumomupckuu, Kopocmuwesckuil,
Jlrobapcxutl, Hoesoepao-Boavinckuil, Tlonenvuanckuil, Paoomwvruunscruil,
Pomanoeckuii, Pysicunckuti, Yepusxoeckuu, Yyonosckuil paiionvl. HesnauumenvHuolii
VPOBeHb HA2pY3KU XapakmepeH 01 2opoda Manuna u dns Hapoouyxozo u Onesckoeo
DAiOHO8.

Knwouesvie cnosa: srxonocuueckass 0e30nACHOCMb, IKOLOSUYECKU ONACHblE
00vbeKmul, KOIDOUYUEH MEXHOLEHHOU HASPY3KU, CYMMAPHbIU NOKA3AMENb YPOGHS
mexHozennol naepysku, ATE Kumomupckou obracmu.

R. Valerko, L. Gerasimchuk

THE EVALUATION OF THE LEVEL OF TECHNOLOGICAL
LOAD IN ZHYTOMYR REGION

The paper estimates the level of technological load in Zhytomyr region by its
districts. In the investigation the authors used such parameters as the area of an
administrative territorial unit, the number of its inhabitants, polluted emissions and the
number of ecologically dangerous objects. It has been found that the critical level of
technological load is inherent to the city of Zhytomyr. The city of Berdychiv as well as
Andrushivka, Baranivka, Berdychiv, Brusyliv, Khoroshiv, Zhytomyr, Korostyshiv,
Lyubar, Novograd-Volynskyi, Popilnya, Radomyshl, Romaniv, Ruzhyn, Tchernyakhiv
and Chudniv Districts belong to the substantial load level. The minor level is
characteristic of the city of Malyn as well as Narodychi and Olevsk Districts.

Key words: ecological safety, ecologically dangerous objects, level of
technological load, coefficient of technogenic load, administrative territorial unit of
Zhytomyr region.
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B. B. I'amaronosa, . M. I'apo

YPOXAUHOCTb U KAYECTBO CEMSAH PAINCA O3UMOIO
B 3ABUCUMOCTU OT OBPABOTKU NOYBbI, CPOKA U CITOCOBA CEBA
B YCNOBUAX JIECOCTENU YKPAUHbDI

Ilpugedenvt pesynrbmamol ucciredosanutl, npogedenuvix 6 2012-2015 ee. Ha
yepHoszeMe O00bIKHOBeHHOM 6 Yycaosusax Jlecocmenu Ykpaumwl. H3zyuanu enusnue
OCHOBHOU 06PAOOMKU ROYBLL, CNOCOOA U CPOKA CEBA PANCA 03UMO20 HA €20 CEMEHHYIO
nPOOYKmMusHOCmb. Ycemarnoeneno, umo Haubonee 3¢pgexmueno noces npogodums 6 I
Odekade ceHmAbps ¢ WUPUHOU MeHcOYypAoul 15 cm, npu dmom yposrcaiuHoCmeb CeMsiH
cyujecmseenno gozpacmaem. Paxmopvl 0bpabomku nousvl — gcnawka Ha 25-27 cm
unu ouckosanue Ha 12—-14 cm Ha YpogeHb YpOdICAUHOCU GIUAIOM 3HAYUMENTLHO
cnabee. [lpeumyuecmgo umeem 6cnauwika, 0OHAKO 8 OIALONPUSTHHOM HO YEIANHCHEHUIO
200y pasHUysbl 8 YPOBHAX YPOXtCAsi NO 000UM UCCNedyeMbiM CHOCObaM 00pabomku
nousvl He ycmanogunu. Hccaedyemvle Gaxmopvl CKA3bIBAIOMCS HA  OCHOBHbIX
NOKA3aMeNsax Kauyecmea CemsH — COOEPIHCAHUU JHCUPA U NPOMEUHA U UX YCIOBHOM
cbope ¢ cekmapa.

Haubonvwee xonuuecmso cupa 8 cemeHax panca 03umo20 HAKANIUSaemcs no
Gony ecnawku. Ha codepacanue npomeuna ucciedyemvie hakmopvl CyuecmeeHHo He
eausny. Maxcumanvuo ycnosHulil @vixo0 scupa (1,97 m/ea) u npomeuna (1,05 m/ea)
onpedenenvl npu cese 6 | Oexady cenmsabps 0ObIYHBLIM PAOKOBBIM CHOCOOOM RO
scnawixe.

Knrwouesnvie cnosa: panc o3umvlil, yposrcatinocms cemst, 06pabomra noygul, CPox
U CROCOD NOCEBA, KAYeCMB0 CeMSIH, YCI08UsL 8E2eMAYUOHHO20 NEPUOId.

V. Gamayunova, I. Garo

YIELD AND QUALITY OF WINTER RAPESEED SEEDS, DEPENDING
ON THE PROCESSING OF SOILS, THE TIME AND METHOD OF SOWING
IN THE FOREST-STEPPE OF UKRAINE

The results of research conducted in 2012-2015 are presented. On ordinary black
soil in the forest-steppe of Ukraine. The influence of the main soil treatment, the
method and the time of winter rapeseed sowing on its seed productivity was studied. It
was found that the most effective sowing is to be carried out in the first decade of
September with a row spacing of 15 cm, while the yield of seeds is substantially
increased. Factors of soil cultivation — plowing at 25-27 cm or disking at 12-14 cm at
the level of yields are significantly weaker. Advantage is plowing, however, in a
favorable year for moistening, the difference in yield levels for both soil treatment
methods studied has not been established. The investigated factors affect the main
indicators of seed quality — the content of fat and protein and their conditional
collection per hectare.
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The greatest amount of fat in the rapeseed seeds of winter crops accumulates
along the background of plowing. The studied factors did not significantly influence
the protein content. The maximum conditional yield of fat (1,97 t/ha) and protein (1,05
t/ha) was determined at sowing in the 1st of September in the usual rowing method for
plowing.

Key words: winter rapeseed, seed yield, soil cultivation, term and method of
sowing, quality of seeds, conditions of vegetation period.

B. I'. Ainopa, U. 10. [lepedon, J1. JI. CaBpacux

TEXHOJNOMM4YECKUE NMOKA3ATEJIM KAHECTBA COU B 3ABUCUMOCTHU
OT UHOKYNALUUN N YOOBPEHUA B YCNOBUAX YKPAUHCKOIO
NONECDHbA

Ilpusedenvr  pezynomamvl  MHO2OAEMHUX — UCCAEO0BAHUL N0 MEXHOI02UU
nepepabomku, onpeoeieno cooepiicanue u coop beika u dHcupa, yYCMaHoeleHa
VPOdACAUHOCMb COU 8 3A8UCUMOCIU OM UHOKYIAYUU CEMAH, MUHEPATbHBIX YOOOPEeHUl U
6HEKOPHEBOU NOOKOPMKU KOMNIEKCHLIMU YOOOPEHUAMU HA XeNamHOU OCHO8e &
yenosuax Yxkpaunckozo Ilonecws.

Ha ceemno-cepuix, cpeoneobecneueHHbIX, CIAOOKUCTbIX NOYEAX CKOPOCHeble
copma cou ¢ ONUHOU 8e2emayuonHo2o nepuoda 85—95 ouell obecneyusaiom noiyueHue
ypoarcatinocmu 3epra — 3,14 m/za, coop beaxa — 1100 ke u scupa — okono 600 ke, Ha
@one enecenus munepanvhwvix yoodpenui NgoPeoKeo, ¢ noceeom unoxynuposanmvix
ceMAH U NPOBeOeHUsl GHEKOPHEeBOU NOOKOPMKU KOMHIJIEKCHbIMU YOOOPeHUAMU HA
XenamHou OCHOge.

Kniouegwie cnosa: cos, nepepabomxa, 6enoK, sHcup, ypo*CauHoCmy, UHOKYIAYUS,
NOOKOPMKU.

V. Didora, I. Derebon, L. Savrasyh

TECHNOLOGICAL QUALITY OF THE SOYBEAN DEPENDING ON
INOCULATION AND FERTILIZATION IN THE UKRAINIAN POLISSYA

The results of many years of research on processing technology, determined the
content and collection of protein and fat, established the yield of soybean, depending
on the inoculation of seeds, mineral fertilizers and foliar top dressing with complex
fertilizers on chelate basis in the conditions of Ukrainian Polissya.

On light gray, medium-secured, sloughly sour soils, early ripening soybean
varieties with a vegetation period of 85 to 95 days ensuring yield of grain — 3,14 t/ha.

The collection of protein is 1100 kg and fat is about 600 kg. On the background of
the introduction of mineral fertilizers Ngy Pgso Kgo, With inoculated seed sowing and
foliar top dressing with complex fertilizers on a chelate basis.

Key words: soybean processing, protein, fat yield, inoculation, feeding.
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B. I1. Kupnirok

YPOXAMUHOCTb NWEHULbI O31MOI 3ABUCUMO OT CUCTEM
OCHOBHOWU OBPABOTKWU NOYBbI U YOAOBPEHUA

Ilpedcmasneno  pe3yromamsvl  UCCTEOOBAHULL  GIUAHUS — CUCTHEM — OCHOBHOU
00pabomxu noygvl U YOOOpeHusi HA YPOICAUHOCHb U KAYeCMEeHHble NOKA3Amenu
3EPHA NUEHUYbL OZUMOIL.

Ommeueno,umo Ha Gone HOB020 YOobpenus (c ocmasienuem 8 noje COAOMbl
npeouiecmeenHuka u 0obasnenuem N3gP3oKsy) Hausvicuyto ypooscaiinocmes nuleHuyvl
5,56 m/ea obecneuuna omeanvhas cucmema OCHOBHOU obpabomku nousel. Ha ¢one
MPAOUYUOHHO20 (MUHEPATIbHO20) YOOoOpeHus 6 0o3e NeoPsoKso Hausvicuiyto
YpodHCatiHOCMb nueHuybl 5,56 m/2a noayuunu npu NIOCKOPe3HOU cumeme OCHOBHOU
00pabomKu noYswL.

YCTaHOBIICHO, YTO MpUMEHEHUEe MPAOUYUOHO20 YOOOPEHUS HUMPOAMOGDOCKOU 6
003¢  NgoPesoKso 100 nuienuyy o03umyio no CpasHeHuro ¢ HOBbIM, 20e HA (DoHe
0CMAGIeHUsT COTOMbL NPEOUleCMBEHHUKA NPUMEHSIU MuHeparvbHoe 6 0o3e NzgP3oKs,
IKOHOMUYECKU HE@bI2OOHBIM.

Camvie 6vicoKUe NOKA3AMENU KAYECTNBA 3ePHA NUEHUYbl 03UMOU NOJYYeHbl Ha
hone munepanbHo2o YOooperus, Ha 060ux oHax npu OMEAvbHOU 6CHAUIKE, U 8 YeTIOM
npu CUCMEMAX C HAUBBICUIEI YPOICAUHOCIDIO.

Knrouesvie cnosa: nuienuya ozumas, ypoxucainocms, 00pabomxa, no4ed.

V. Kyrylyuk

WINTER WHEAT YIELDS DEPENDING ON THE SYSTEM OF MAIN SOIL
CULTIVATION AND FERTILIZING

The research results as to the influence of continuous application of the systems of
main soil cultivation, mineral and manure-mineral fertilization on yielding and quality
indices of winter wheat seeds have been presented.

It has been stated, that the highest winter wheat yielding (5,56 t/h) was provided due
to the manure-mineral fertilization (abandoning the previous culture straw and adding
mineral fertilizers at the rate of NiP3Ks) and plough-board system of main soil
cultivation. Alongside with mineral fertilization at the rate of NgyPgoKso the highest wheat
yielding (5,56 t/h) was received under the application of flat-cutting system of main
cultivation.

It has been determined, that application of mineral fertilization by nitro-ammonia-
phosphorus at the rate of NgPeoKso to winter wheat in comparison with manure mineral
fertilization abandoning previous culture straw and applying mineral fertilizers at the rate
of N3oP20Ks turned to be economically inefficient.

Higher qualitative indices of winter wheat seeds have been received applying mineral
fertilization. Under the application of both types of fertilization, the qualitative indices
dominated under plough-board cultivation and under the systems of higher yielding the
seeds quality has improved.

Key words: winter wheat, yielding, cultivation, soil.
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B. Il. Tkauyk, B. B. Ctopoxyk, T. H. Tumomyk

3ACOPEHHOCTb U NPOAYKTUBHOCTb ATPO®UTOLIEHO3A
NWEHULUbI O3UMOU B 3ABUCUMOCTU OT CPOKOB NOCEBA U HOPM
BbICEBA

Ilpugedenvr ocobenHocmu pazeumus NULEHUYbI O3UMOU 8 OCEHHUL nepuoo 8
3A8UCUMOCIU OM CPOKO8 Nocesa U Hopm 8vicesa 8 ycrosusx Ilonecvsa. Yemanosiero,
umo pacmenusi 0Oonee no3oHux cpokos (10 okmsabps) om nepgoco cpoxa nocesa (10
cenmabps) excedHesrHo nonyyanu Ha 11,7 °C menvuwe menna. Hccrnedosano, umo
Mmacca uaozemmnou u noodzemuou uacmu 100 pacmenuii nuweHuybl 03uUMOU NOCTe
npeKpaujeHuss OCeHHell eecemayuu Npu ONMUMANLHLIX cpokos nocesa (10 u 20
cenmsabps) ¢ 3,7-14,2 u 1,4-6,2 paza coomeemcmeeHHO OoONbUlE 8 CPABHEHUU C
pacmenusimu no3oHe2o cpoky nocesa (10 okmsops,).

Tloces nuienuybi 03uUMOU NO3Jce ONMUMATLHBIX cpoK08 (10 oxmsbps) npusodum K
NOBLILEHUIO YPOBHA 3ACOPEHHOCMU Noce808 8 KoHye eecemayuu 6 1,4—2,2 paza, a
yeenuueHue Hopmwul eviceda Ha 0,5—1,0 man 8cxoducux cemsiH HA OOUH 2eKkmap
obecneuusaem ymeHvueHue Ha 3—24 % Koauwecmea copHaxos. Hausvicuiyio
ypoorcatinocmov 3epra (3,68—3,72 m/2a) nwenuyvt 03umoi noayyeHo npu nocese 10
CceHmaopsa u HOpMbl ebiceda 35,0 MAH 8CX0JICUX ceMAn Ha 00un cexmap, 4mo Ha 37 %
boavue 8 cpasnenuu ¢ nocesom 10 oxmsaops.

Knrouoei cnosa: nwenuya o3umas, COpHAKU, KOHKYPEHMHAS CNOCOOHOCMb, CPOKU
nocesa, HOPMbl 8bLCEBA, YPONCAUHOCHIb.

V. Tkachuk, V. Storozhuk, T. Tymoshchuk

WEEDING AND WINTER WHEAT AGROPHYTOCENOSIS PRODUCTIVITY
DEPENDING ON SOWING TIME AND SEEDING RATE

The article presents the autumn season growth characteristics of winter wheat
under Polissya conditions depending on sowing time and seeding rate .It was
determined that the crops planted on the later date (October 10) from the first sowing
(September 10) received at 11,7°C less heat per day. It was investigated that after
stopping the autumn growing season the mass of aboveground and underground parts
of 100 winter wheat plants sown in optimal time (September 10 and September 20) was
3,7-14,2 and 1,4-6,2 times higher in comparison with the plants of later date sowing
(October 10) respectively.

The winter wheat sowing on later than optimal date (October 10) leads to an
increase in the weed-infested crops at the end of growing season in 1,4-2,2 times. The
increase of seeding rate by 0,5-1,0 million of germinable seeds per hectare ensures the
decrease of weeds by 3-24 %. The winter wheat showed the highest grain yield (3,68—
3,72 t/ha) when sown on September 10at seeding rate of 5,0 million germinable seeds
per hectare, which was 37 % higher than in winter wheat sown on October 10.

Key words: winter wheat, weeds, competitive ability, sowing time, seeding rate,
yield.
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A. B. bBakanaoBa, !. B. UBameHko

EHTOMO®AIrn B CUICTEME YINPABJIEHUA BPEOOHOCHOCTIO
®UTODAIOB HA MNOJIbIHU ECTPAITOHOBOW

Cpeou gpumoghazoé na noaviHu 3cMpazoHo8ol Hauboiee pacnpocmMpanenHol u
6PEOOHOCHOU  A6IAEMCA  OOMUHUPYIOWAs. 2PYRna mMaW, HUCTEHHOCMb KOMOpou
cucmemamuuecku npeeviuiaem EIIB 6 1,5-2 pasa, umo cywecmeeHHO 6nusem Ha
npou3800UmenbHOCMb  pacmenutl. Bnepevie  paspabomanvl  nocucmuyeckue u
Mamemamudeckue Mooenu IPoexmusHocmu  0esimenbHOCmY  eHmoMopazo8 Ha
NONBIHU ICMPALOHOBOL, NPUBAZAHHASL K OOMUHUPYIOWUM BUOAM MU, HA OCHOBAHUU
KOMOpOoU NoCmpoeHa Mo0elb, Ymo O0dem B03MONCHOCHb NPOBeCmU CUCEeMHbIL
ananuz ouoyenomuueckou cesisu gumogaz — enmomoghae — pacmenue. Ilposedena
ounamuka cesonnoli 3acenennocmu Coccinella septempunctata L. pacmenuii nonvinu
ecmpazoHo8ol 8 nepuod KyiIbMUHAYUOHHOU yucieHHocmu miau. Taxou duonosuyeckuti
Mamepuan 0acm 803MONICHOCIb PA3pAbOMAmMs HOPMAMUBHO-NPABOBYIO UHPDOPMAYUIO
npu cocmase OYeHKU CUcmem YNpagieHuss 8pedoOHOCHOCMbI0 dumogazos u ee
9KOI02U4eCKOU Oe30nacHOCmU.

Kntouesvle cnosa: nonvinb 3cmpazonogas, mis, 8pe0OHOCHOCHb, IHmomopaz,
UHMPOOYKYUSL, NPUPOOHbBLE PECyNIAMOPbl, MAMEMAMUYECKAs MOOEb.

A. Bakalova, I. Ivashchenco

ENTOMOPHAGE IN A PROSPECTIVE OF DAMAGE CONTROL
OF TERRAGON SAGEBRUSH

Among all the phytophagous that consumes terragon sagebrush the most
dangerous and wide spread is a group of aphids, whose guantity is 1,5-2 time highet
than density af other pests, that in result makes bad influence on productivity of others
plants. It the first time when mathematic anol logistic models were developed that
describe the behavior of entomophage in a prospective of dominant aphids. Based on
this research it was possible to make a biocentric analysis of a chain phytophagous-
entomophage-plants. The scientists prepared special test plants for tests with high
density of aphids (Coccinella septempunctata), in a time when the guantity of aphids is
the higher during a year. Such a biological material will give an ability to scientists to
develop regulatory basis for rating damage control systems and its ecologics safety.

Key words: terragon sagebrush, aphiols, harmful, entomophage, introduction,
natural regulators, mathematical models.
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C. H. BeloHnoB

AIrPO3KOJION’MYECKOE OBOCHOBAHUE NMPOAYKTUBHOCTU JIbHA-
JONryHuA B 3ABUCUMOCTU OT NPUMEHEHUA CTUMYTNIATOPA
POCTA «AJlIlbBUT»

Ha ocnose npogedenuvix  nonesvix  UCCIe008AHUL  YCMAHOBIEHO,  YMO
CIMUMYISIMOPLL  pOCMA  GIUSIIOM  HA  (POMOCUHMEMUYECKYI0  aKMUBHOCb
ACCUMUTISIYUOHHO20 ANNAPAMA pPACMEHUll, €20 pasmepbl, HAKONAEHUS HAO3eMHOU
MAccyl U COOePIHCAHUE 8 HUX CYXUX BeUyeCms.

Hamu uzyueno enusinue cmumynsmopa pocma OUOIOSUYECKO20 NPOUCKXONCOEHUs
Anvbum na pocm u passumue pacmenuil avbHa-ooneynya. Couemanue npeonocesHol
obpabomxu cemsn (60 ma/m), enexopHesol nookopmku 6 003ze 40 mu/ea u eHeceHus
necmuyudos obecneuusaem npodyKmusHocms omocunmesa na yposue 8,1 2/m’ 6
cymxu.

B nocesax 6e3 npumenenus cmumyrsmopa pocma Gopmuposanus IUCHOBOU
nosepxHocmu U npoussooumensHocmu gomocunmesa ymenvuanocs ua 0,5-0,6 o/m° 6
cymxu.

Bapuanm onvima ¢gon + obpabomra cemau 70 ma/m + enexopHesas noOKOPMKA
40 mn/ea cmumynamopom pocma Anvoum noseonsem noayuumo 4,92 m/ea conomul u
0,54 m/ea cemsan. Ilpu smom npupocm k koumpomo cocmaeianr 0,21 m/za, umo
cocmasensem 63,6%.

Knrouesvle cnosa: nen-oonzyney, npeonocesnas 00pabomra CemsaH, CmumMyisimop
pocma, BHeKopHegble NOOKOPMKLU, (POMOCUHMES, YPOAICAUHOCHD.

S. Vyuntsov

AGROECOLOGICAL GROUNDS FOR FIBER-FLAX PRODUCTIVITY
DEPENDING UPON THE USE OF ALBIT GROWTH STIMULATOR

Na basis of field studies found that growth stimulants affect the photosynthetic
activity of plants assimilation system, its size, weight and aboveground storage content
of dry matter.

We studied the effect of the growth stimulator biological «Albity for plant growth
and development of flax. The combination of pre-treatment of seeds (60 ml/t), foliar
feeding at a dose of 40 ml/ha of pesticide provides the performance of photosynthesis
at8.1 g/ m~ per day.

In crops without the use of growth stimulants formation of the leaf surface and
productivity of photosynthesis decreased to 0.5-0.6 g/m per day.

Option + von experiment the cultivation of seeds 70 ml/m + foliar feeding 40 ml /
ha «Albity growth stimulator helps you get 4.92 t/ha of straw and 0.54 t/ha seed. This
boost to the control was 0.21 t/ha, which is 63.6%.

Key words: flax, preplant treatment of seeds, growth promoter, foliar feeding,
photosynthesis, yield.

385



ISSN 2518-7279 Bicuuk JKHAEY, 2017, Ne 1 (58), 1. 1

JI. M. Kononenko

NMPOAYKTUBHOCTb MNOCEBOB JIbHA MACJIMYHOIO MNMPU PA3HbIX
HOPMAX BbICEBA CEM5IH B YCITIOBUAX FOXKHOW YACTU
NMPABOBEPEXHOW NECOCTEINMN

B cmamve noxazamo, xax pasmvie HOpMbl 6blCE8A GAUAIOM HA DOPMUPOBAHUE
2YCMOmbl HOCEB08, YPOICAUHOCMb JIbHA MACIUYHO20, CIPYKMYPY U KAYECmeo e20
ypodcas, a makdce Ha NoKA3amenu 3KOHOMUYeckou 3@dexmusHocmu 8030e1bl8aHUS
KYIbmMypol.

B pezynomame nposedénnbix uccredosanuii yCmMaHo8ieHO, YMO CYUWeCmE8eHHOU
PA3HUYbL NO KOIUYECM8Y pACMeHUll Ha eOuHuye niowaou om cxo0o8 00 coopa
VpodIcas no 8apUAHMAX ¢ PA3HbIMU HOPMAMU 8bicesa He 8viasieHo. Pasnuya medicoy
KPAUHUMU  8APUAHMAMU N0  KOAUHECm8Y NO2UOWUX PACMEHUNl HA NPOMAICeHUU
6e2emMayuoHH020 nepuooa bvlia 6 cpedHem 3a 06a 200a ece2o auuib 2,3%.

Ymenvuienue nopmut evicesa c7,0 0o 5,0 man cemsan na eekmap xkak 62015 2, maku
6 2016 2. npuseno k cyuecmeeHHOMY Hed000py YPoICas.

Haunywwyro npodykmusnocms nocegog nbHa MACIUYHO20 obecneyusaenm 6ulces
6,0 man/ea ceman, npu KOMopou ModxicHo nonyuums 1,61 m/za ceman, 0,63 m/za macna
HaumeHbuel cebecmoumocmu U peHmabeibHocms Ha yposHe 72,9%.

Kntouesvle cnosa: néH MmaciuuHwli, HOPMbL 8bICEBA, YPOUCAUHOCHIb, MACTO,
9KOHOMUYecKas 3¢ pexmugnocmo.

L. Kononenko

PRODUCTIVITY OF OIL FLAX CROPS IN DIFFERENT SEEDING RATES
UNDER CONDITIONS OF THE SOUTHERN PART OF THE RIGHT-BANK
FOREST-STEPPE

As a result of the conducted studies, it was found that there was no significant
difference in the number of plants from the beginning of full germination to harvesting
in variants with different seeding rates.

The analysis on the preservation of oil flax plants showed that there is no
significant difference between number of plants per unit area from the beginning of full
germination to harvesting in variants with different seeding rates. Difference between
the variants in the number of plants that were lost during the growing season was on
average only 2.3% for two years.

Reducing the seeding rate from 7.0 to 5.0 million seeds per hectare in 2015 and in
2016 led to a significant shortage of yield

The best productivity of oil flax is provided by sowing 6.0 million seeds/ ha, at
which you can obtain 1.61 t/ ha of seeds, 0.63 t/ ha of oil at the lowest cost price and
profitability of 72.9%.

Key words: common flax, seeding rates, crop capacity, oil, economic efficiency.
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B. 1. Tpouenko, B. A. Unb4yenko

KAYECTBO 3EPHA OBCA B 3ABUCUMOCTU OT ISJIEMEHTOB
TEXHOJOIMN BbIPALLMBAHUSA B YCITOBUAX CEBEPO-BOCTOYHOM
NECOCTENWU YKPAUHDI

B cmamve ycmanoenena evicoxas 3¢h@exmuenocms cOBMeCmMHO20 NPUMEHEHUs
OaKmepuanbHbLIX NPenapamos U GHECeHUue MUHEPANbHbIX YOOOPeHUll 8 COPMOBbIX
mexHono2usAx evipawusanus osca. OnpeodeneHo, 4mo npeonocesHas 0opabomra cemsH
KoMno3uyuel npenapamos ouazoQum u MUKpOSYMUH 8 6apuaHme ¢ UCNOIb308aAHUEM
MuHepanbHblx yoobpenuti no cxeme NgoPeoKeo + 2xNi HII3 6 ¢pase kywenua u
svlbpacvieane Memenky obecnedugaem yeenuueHue NnoKazamenell Hamypvl 3¢pHd 6
cpeonem Ha 5,0 % 6 naenwacmuix u 6,3 % 6 conosepuvix copmax. Hcnonvzoeanue
NpUBEOCHHOU MEXHOLO2UYECKOU CXeMbl GbIPAWUBAHUSL 06CA NO3B0ISAEN VEEIUYUMND
codepacanue benxa ¢ cpeonem Ha 11,0 % 6 naenuacmuvix u na 10,5 % 6 conozepnuix
copmax.

Knwouesvie cnosa: osec, copm, cooepicanue Oenxa, Hamypa 3epHd, CHOCOObI
y0obpenus, bakmepuaibhbie NPenapamal.

V. Trotsenko, V. llchenko

OAT GRAIN QUALITY DEPENDING ON GROWTH TECHNOLOGY
ELEMENTS IN THE NORTH-EASTERN FOREST-STEPPE OF UKRAINE

The high efficiency of combined use of bacterial preparations and mineral
fertilizers in oats growing technology has been set in the article. It is determined that
preplant seed treatment with composition of diazofit and mikrohumin in the variant of
using fertilizers by scheme NgoPgoKeo + 2 xN14HIT3 in the phase of tillering and panicle
ejection provides increasing of grain-unit on average by 5,0 % in hulled and 6,3 %
naked cultivars. Usage of this oats cultivation can increase the protein content an
average by 11,0 % in hulled and 10,5 % in naked cultivars.

Key words: oats, cultivar, protein content, grain-unit, fertilization application,
bacterial agents.

A. H. I'natiok, 3. M. KaByn

OCOBEHHOCTU PACIPOCTPAHEHUS OMENbI BENOW (VISCUM
ALBUM L.) B NIPUAOPOXHbIX IECOMNOJIOCAX JIECOCTENU
N NOJNIECbA YKPAUHDI

B cmamve  npusedenvl  pe3yibmamvl  UCCAe008aAHULL  OcobeHHOocmell
pacnpocmpanenus omenvt 6enot (Viscumalbum L.,) 8 npudopooicuvix necononocax
Jlecocmenu u [Ilonecvss Yxpaumvr 6 npedenax Bunnuyxou, Kumomupcrou u
Yepraccroti obnacmeti. Onpedenena cmenenb ee He2AMUBHO20 B030€liCMBUs Hd
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8U0060IL cocmag 8 npedeiax Aecononoc. Ycmauosnen 8UO08OU cOCMas 0epegves u
KYCmos, KOmopbie MNOpaNCAlOmcsl OMeNol, GulsGIeHbl MAKdce  XapaKkmepHule
0COOeHHOCIU  UHBA3UOHHBIX HNpoyecco8 Ha pasuvix meppumopusix. Onpeoenenvi
Haubonee ysa3euMble K OMene Guobl, d makdce me  6udbl, Komopvle He Obliu
nopasicensl nonynapazumom. Ilposedéunuiii ananusz 1699 oepesves u Kycmos noxkaszai,
ymo 30% u3 Hux nopasicenHvle omenou benoui. bvino ucciredosano 34 61008 depesves
u KycmapHuxos Ha npedmem ux uHeasuu omenou. Cpeou uux 15 6udos Oviiu
uHeazuposamvl. Imo cocmasisem 44% om ux obuezo koauvecmsa. Hexomopwie 6uobi
docmueiu Kamacmpo@uuecko2o NOPANCeHUs OMeNol, 4mo 6edem K UX YCbIXAHUIO.
Cpeou nux nHexomopuvle 8Udbl Monoetl, psaouna 0ObLIKHOBEHHAS, AUNA CepoYerUcmasl.
Ipeonooicenvl nymu crudcenus 61uaHUs OMebl Oeloll Ha NPUOOPOIICHbBLE JIeCONOIOCHI.
Knrouesvie cnoea: omena 6enas, Viscum album L., pacnpocmpanenue omenui,
Jlecocmenw, [lonecve, 6u006as uneazust, MePPUMOPUATLHASL UHBA3USL, NOLYNAPAZUMN.

O. Hnatiuk, E. Kavun

DISTRIBUTION CHARACTERISTICS OF MISTLETOE (VISCUM ALBUM L.)
IN ROADSIDE FOREST BELTS FOREST-STEPPE AND POLESIE OF
UKRAINE

The results of research of Mistletoe distribution in Ukraine Polissya and Lisostep
withing Vynnitska, Zhytomyrska and Cherkaska region were done. Degree of negative
influences withing tree belts along roads was fufilled. It was also determined trees and
bushes species which was under Mistletoe invasion and species which was free from
Mistletoe. Specific invasion withing species from different territories were investigate.
The most sensitive for Mistletoespecies and also species which was not licking were
determined also. The analysis of 1699 trees and bushes showed that 30% of them are
affected by mistletoe whites. 34 species of trees and bushes were investigated for their
invasion by mistletoe. Among them, 15 species were affected. It was 44% of their total
number. Some species have reached a catastrophic infection by mistletoe, which leads
to their drying out. Among them are some species of poplars, sorb, linden. The kind of
the way of Mistletoe spreading, minimization withing tree belts along roads were
purposed.

Key words: mistletoe, Viscum album L., spreading of mistletoe, forest-steppe,
polesie, species invasion, territorial invasion.

H. C. Heiiko, 3. M. IOpkus

XAPAKTEPUCTUKA PEI:IPOD,YKTVIBHOVI CMNOCOBHOCTU COCHBbI
OBblIKHOBEHHOM (PINUS SILVESTRIS L. ) ®UHCKOI'O
NMPOUCXOXAEHUA HA KITOHOBOU NMIAHTALUU
B YCNnoBUAX BUHHUY4YUHbI

Ilpoananusuposana adanmuenas CHOCOOHOCMb KIOHO8 COCHbl OObIKHOBEHHOU
@unckoeo npoucxoxcoeHus u 6viAsleHi Haubolee YCMOUuugvie KIOHbl, KOMOpbie
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OMAUMAIOMCA BbICOKOU PenpoOyKmusHol cnocobnocmoio. Ilpusedenvt pe3yiomamol
UHMEHCUBHOCIU  00PA308aAHUSL MUKPO- U MAKPOCMPOOUNO8, a4 MAKHCe CEeMEHHOU
NPOOYKMUBHOCIU COCHbL OOBIKHOBEHHOU (DUHCKO20 NPOUCXOIHCOCHUS HA KIOHOBOU
nraumayuy 8 ycnoeusx Bumnuyxou obnacmu. Hcecnedosama uHmeHCUS8HOCHb
0bpazosanus penpoOyKMUSHvIX 0p2aHo8 6 paspese KioHo8. [IposedeHo cpasHeHue
UHMEHCUBHOCTNU PEeNPOOYKMUBHBIX NPOYECCO8 ) KIOHO8 (PUHCKO20 NPOUCXOHCOEHUS U
MecmHOU  nonynayuu. Bulasneno  KknoHwl,  Komopwvle ommeydanucy — Hauboiee
UHMEHCUBHOU CeMeHHOI npousgooumenbHocmoio 8 2016 200y 6 yciosusax Bunnuyxoti
obnacmu. OmpadiceHbl nepcnekmusbl OATbHEUWUX UCCAeO08AHUL OMHOCUMETbHO
OYeHKU A0anmueHot CnoCOOHOCMU CUOCOBLIX NOMOMCME, NOLYYEHHbIX 8 pe3yibmame
KOHMPOIUPYEeMO20 ONbLICHUS NbLILYOU MECIHO20 U PUHCKO20 NPOUCXONHCOCHUS.

Knrwouesnie cnosa: k1o1o6as niaHmayus, coCHa 00bIKHOBEHHAS, MUKPOCMPOOUTYL,
MAKpocmpoOUuivl, cemeHHas NPOOYKMuUGHOCMb.

I. Neyko, Z. Yurkiv
REPRODUCTIVE CHARACTERISTICS OF PINE

(PINUS SYLVESTRIS L.) OF FINNISH ORIGIN ON THE SEED ORCHARD IN
CONDITION OF VINNITSA REGION

The adaptive ability of Finnish pine clones is analyzed and the most stable clones
are identified which have a high re-productive capacity. The results of formation of
macrostrobilus, microstrobilus and seed productivity of Finnish origin Scots pine on
seed orchard in Vinnytsia region are presented. Intensity formation of reproductive
organs in clones was investigated. The comparison of reproductive process in clones of
Finnish origin and local population was made. We discovered clones of height seed
productivity in 2016 in condition of Vinnytsia region. Displaying prospects for future
investigation to assess adaptive capacity sibs offspring obtained from controlled
pollination by pollen local and Finnish origins.

Key words: seed orchard, pine, microstrobilus, macrostrobilus, seed productivity

B. A. EBcradnena, U. B. Harsiraa

WU3YYEHWE OE3UHBA3MOHHbIX CBOMCTB CPEACTB AE3UH®EKLIUU
OTHOCHUTEJIbHO AUL FrENIbMUHTOB KYP POLA CAPILLARIA

IlpencraBneHsl  pe3yiabTaThl  OKCIEPUMEHTAJBHBIX  MCCIEAOBAaHMH 110
OTIPENICIICHUIO O0e3UHBA3UOHHOU dppexmusnocmu ([3) desunguyupyrowux cpedcme
«bposaoes-nmocy  (HII®  «bposagpapmay,  Vkpauna), «Bupocany (OO0
«buoTecm/laby, Yxpauna) u «3xoyuo C» («KPKA», Cnogenus) npu paziuunwix
IKCRO3UYUAX 6 Jabopamopnulx yciosusx. Hccrnedosanus nposoounuce Ha 6aze
nabopamopuu Kageopvl NAPAZUMONOSUU U BEMEPUHAPHO-CAHUMAPHOU IKCHEPMU3DL
Tlonmasckoii ecocyoapcmeentoll azpapHroti akaoemuu. s onvima ucnoav308anu aiya
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eenvmunmos pooa Capillaria, evidenennvie u3 nomema Kyp. Ycmanoenen evicoxuil
VposeHb 0e3UHBA3UOHHOU IPhexmusHoCmy Ha HeUHBAZUOHHbIE YA KANWLIAPULL KYD
npu ucnonvzosanuu «bposadeza-nmocy ¢ xonyenmpayuu 1,5 % (49 — 95,60 %) u
«Okoyuoa Cy» (/IO — 89,74 %) ¢ xonyemmpayuu 1,0 % npu sxcnozuyuu 60 mumym.
Cpeocmsa «Bupocany (npu skcnosuyuu 10, 30, 60 mun), «bposades-niocy u
«Okoyuo C» (npu sxcnosuyuu 10, 30 mun.) umenu yooeiemeopumenbHulil YPOGeHbs
Oesuneasuonnoll s¢pgpexmusnocmu (68,49-83,15%)

Knrouesvie cnoea: oesunguyupyrouue cpedcmaa, O0€3UHBA3UOHHASA
aghpexmuerocmy, sya, KANULIAPUO3 KYP.

V. Yevstafieva, |. Natiahla

STUDY OF DISINVASIVE PROPERTIES OF DISINFECTANTS TO
HELMINTH EGGS OF CHICKENS GENUS CAPILLARIA

The results of experimental studies to determine of disinvasive effectiveness (DE)
of disinfectants «Brovadez-plus» (RPF «Brovapharmay, Ukraine), «Virosany (LTD
«BioTestLaby, Ukraine) and «Ecocide C» («KRKA», Slovenia) for various exposures
in the laboratory are presented. The study was conducted at the Research Laboratory
of Parasitology and Veterinary-Sanitary Examination of Poltava State Agrarian
Academy. For the experiment used the eggs of helminths genus Capillaria, isolated
from chicken dung. The high level of disinvasive efficiency on noninvasive eggs of
capillaries chickens for «Brovadez-plus» at a concentration 1.5 % (DE — 95.60 %) and
«Ecocide C» (DE — 89.74 %) at a concentration 1.0 % by exposure 60 minutes. Means
«Virosan» (by exposure 10, 30, 60 min), «Brovadez-plus» and «Ecocide C» (by
exposure 10, 30 min) have satisfactory disinvasive effectiveness 68,49 — 83,15 %)

Key words: disinfectants , disinvasive effectiveness, eggs, capillariasis of chickens.

H. I'. I'pymanckas, B. M. Kocrenko, M. H. O0py4, H. . lIBuimmxoBckuii

COAEPXAHUE TSXEJbIX METAINJIOB B KPOBU KOPOB CEBEPO-
BOCTOYHOU BUOTEOXUMUYECKOW 30HbI NPU PA3HbIX
TEXHONOINMMAX COAEPXXAHUA

B cmamve npusedenvi pezyromamor onpedenenust konyenmpayuu Cd, Pb, Al, As 6
Kpogu KOpo8  X03slicme Yepuueoscroii obracmu (cesepo-6ocmounas
OuoceoxuUMUYeCKas 30HA) NPU PA3HBIX MeXHONo2UsAX coldepocanus. Koyenwmpayuto
MANCENLIX MEMALI08 UCCTIe008AIU MEMOOOM AMOMHO-IMUCCUOHHOU CREKMPOMEempUun
Ha npubope Optima 210 DV.

B xposu kopoe cesepo-60cmounoil 30Hbl NPU CMOUI080-NACMOUWHOU CUCTeME UX
cooepoicanue konyenmpayusi kaomusi — 0,03 = 0,03 me / 1, ceunya — 0,08 £ 0,05 me / 1,
amomunus — 2,02 + 1,39 me / 1. Codepocanue mviuvsxa cocmasisiem 0,47 + 0,43 me /
2, ymo npesviuiaem I/IK — 6 9,4 pasza.
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B kposu kopoe cesepo-60cmouHOU 30HbL NpU  OECHPUBAZHOM COOEPICAHUU
xonyenmpayus cocmasasem: Amomunus 0,47 £ 0,17 me/n; Kaomus 0,005 = 0,002
me/n, umo nudwce IJIK 6 10 pas; Ceunya 0,05 £ 0,02 me/n, umo nuxce IIAK 6 2 paza;
Mouuvsika — 0,16 + 0,22 me / 1, umo npesviuaem 1K — ¢ 3,2 paza.

B xposu xopos cesepo-60cmounoll 30Hbl NPU CMOUI0BOU CUCHEME COOEPAHCAHUS
xonyenmpayus cocmasasem: Amomunusn 0,63 + 0,37 me/n; Kaomus 0,001 = 0,001
me/n, umo nudice IIJK 6 10 paz; Moiwvsaxa 0,48 + 0,14 me / 1, umo npesvruaem I1/IK 6
9,6 paza, Ceunya 1,76 £ 1,81 me / 1, umo npesviwwaem IJ/[K ¢ 17 pas3.

Knrouegvie cnosa: «opogvl, cesepo-60CMOUHAS  OUO2eOXUMUYECKAS. 30HA
Ykpaunwvi, xposb, Kaomuil, ceuney, Amomunuii, Apcen.

N. Grushanska, V. Kostenko, M. Obruch, M. Tsvilihovsky

THE CONTENT OF HEAVY METALS IN THE COW BLOOD OF THE
NORTHERN- EASTERN BIOGEOCHEMICAL ZONE AT DIFFERENT
TECHNOLOGIES OF KEEPING

In the article the results of research of Cd, Pb, Al, As content in the blood of cow
from the farms of Chernihiv region (northern-eastern biogeochemical zone) at
different technologies of keeping are presented. The content of heavy metals was
investigated by atomic emission spectrometry using Optima 210 DV.

In the blood of cows of the northern-eastern biogeochemical zone at stable
pasture system of keeping was observed that the Cadmium content is 0,03 + 0,03 mg/l,
the content of Plumbum is 0,08 + 0,05 mg/I, the content of Aluminium is 2,02 + 1,39
mg/l. The content of Arsene is 0,47 + 0,43 mg/l that exceeds MPC in 9,4 times.

In the blood of cows of the northern-eastern biogeochemical zone at loose
keeping system was observed that the concentration of Aluminum is 0,47 + 0,17 mg/I;
of Cadmium is 0,005 = 0,002 mg/I that is lower in 10 times at the MPC; the content of
Plumbum is 0,05 + 0,02 mg/l in twice lower at the MPC; the content of Arsene is 0,16
+ (0,22 mg/I that exceeds it in 3,2 times.

In the blood of cows of the northern-eastern biogeochemical zone at stable
system of keeping the Aluminum content is 0,63 + 0,37 mg/l; the Cadmium content is
0,001 = 0,001 mg/l that is lower at the MPC in 10 times; the content of Arsene is 0,48
+ 0,14 mgl/l that exceeds in 9,6 times at the MPC; and the content of Plumbum is 1,76
+ 1,81 mg/I that exceeds in 17 times at the MPC.

Key words: cows, northern-eastern biogeochemical zone of Ukraine, blood,
Cadmium, Plumbum, Aluminium, Arsene
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0. 10. Joeruii, JI. B. ®Pemenxo, M. FIO. Josrmii, B. ). HBanoB,
O. B. bognapuyk, O. B. KoajieHko

BJIINAHUE KOPMOBOI'O KOHLEHTPATA «XXUBUHA» HA MOJIOYHYIO
NMPOAYKTUBHOCTb U FTEMATOJIO'MYECKUE NMOKA3ATEJIN KOPOB

Hcnonvzosanue Kopmoguix 000A80K 6 pAYUOHAX OOMAUIHUX — HCUBOMMHBIX
N0360751em NOAYYUMb OONOIHUMENbHYIO KAYeCMBEHHYI0 NPOOYKYUIO NPU COKPAUjeHUU
OeHedICHbIX 3ampam Ha 00po2ocmoswue Konyenmpamoul. Jlobagnenue Kopmo8020
KoHyenmpama «Kusuna» @ cocmag payuona OouHvix kopos 6 meyenue 30-u cymox
npUBOOUm K YBelUdeHUuio CpeoHecymouno2o Haoos (Ha 5,3 % umu 1,2 xe). Taxowce
OMMEUeHO VIYYlUieHIe KAYeCm8a MOJIOKA — YEeIuuuiocy cooepacanue dxcupa (na 0,28
%) u bexa (na 0,5 %). Ilpu smom cemamonocuueckue nokazamenu (cooepircauue
2eMo2100una, 00we20 0eiKa, 2mK03bl, MOYEBUHLl, KPeamuHUuHd U KApOMuHa) ¥
OOUHBIX KOPOB 8bIULTU HA YPOBEHD (PUIUON02UYECKUX 3HAUEHUIL.

Knrouesvie cnosa: kopmosou konyenmpam, Kusurna, 0otinbie KOpogwl, MOJOKO.

Yu. Dovgy, D. Feshenko, M. Dovgy, V. lvanov, O.Bodnarchuk, O. Kovalenko

EFFECT OF FEED CONCENTRATE "ZHIVINA" ON THE MILK
PRODUCTION OF COWS AND HAEMATOLOGICAL INDICES.

Using feed additives in animal feeds allows you to receive additional quality
products, while reducing the amount of money spent on the purchase of expensive
concentrates. Adding a feed concentrate "Zhivina" in the diet of dairy cows within 30
days leads to an increase in the average daily milk yield (5.3% or 1.2 kg). It is also
noted improvement in the quality of milk - increased fat content (0.28%) and protein
(0.5%). Thus hematology (hemoglobin, total protein, glucose, urea, creatinine, and
carotene) in dairy cows have reached the level of physiological values.

Key words: feed concentrate, Zhivina, dairy cows, milk.

B. H. I1ae1c

NATOMMCTONNOMMMYECKMUE UBMEHEHUA NPU NACTEPENJE3HO-
ACKAPUWONO3HOM 3ABOJIEBAHUU NTULLI B NEPNOL OCTPOIO
N XPOHUYECKOIO TEYEHUA

B cmamve uznodwcenvl pesynomamul 2UCTHONIOSUHECKUX UCCTIE008AHUL dicene3
GHYmMpenHell  cekpeyuu U NAPEHXUMAMO3HbIX Op2aHO8 nasuiell nmuysbl npu
nacmepennesHo-ackapuouo3HOM — MUKCM-3a001e6anuu 6  Nepuoo  ocmpozo U
XPOHUYECKO20 MeUeHUsl.

Yemanoeneno, umo sapesucmpuposantvle namo2ucmonocuiecKue usmenenus npu
nacmepennesHo-acCKapuoUuO3HOM MUKCM  3a0071e8aHUU  USPAIOM  BAXCHYIO POTb 6
NOCMAHOBKE 3aKTIOYUMENbHO20 OUACHO3A U OUDGepeHyuanrbHOU OUASHOCTUKE.
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Cywecmeennvlie namomopgonocudeckue u3MeHeHUuss 60 6HYMPEHHUX OpeaHax
nmuybl NpU  NACMEPENIE3HO-ACKAPUOUOZHOM MUKCM-3a001e8anuyu  HaOI00aAnU 8
cepoye (04azo6blii HEKPO3 MUOKAPOAQ, 3EPHUCMYIO U  JHCUPOBYIO  Oucmpoduro
MBIUEUHBIX B0JOKOH, NOMEPH UX UCYepUeHHOCmU U (hpasmenmayuio);, nedexu
(cenamoyumspl HAXOOUAUCL 8 COCMOSAHUU 3EPHUCIIOU  OUCMPOdUY, KPOBEHOCHbBIE
cocyowl KPOBEHANOIHEHDL), 0seHaoyamunepcmmoll  Kuwike  (kamapaibho-
2emoppazuyeckoe ocnanenue).

Buisacnuunu, umo naubonee evipasicenvl namoucmonocuieckue usmeHenus vl y
Kypeli npu ocmpom MmeYyeHuUu MUKCm-3a001e6anus U Xapakmepusosaiuch 0Yac08bim
HEeKpo30M  Muoxapoa,  3epHucmol  oucmpogueil  newenu,  KAmMapaibHO-
2eMoppazuyeckum  SHMePUmoM, KamapaibHo-2eMoppasutdeckum OYoOeHUmom u
OMAOINACEHUCM AMUAOUOA 6 KANUWLIAPHBIX NemaxX Kiybouka u nod 0a3anvHou
MeMOPAHOU KAHAbYEE NOYKU.

Knwouesnie cnosa: namozucmonozuieckue usmMeHenus, nmuya, 2UCmoniocuyeckue
cpe3vl, nacmepeiesHo-ackapuouo3Hoe MUKCm-3a601e8anue, 2eMamoKCUIUH-I03UH.

V. Plys

HISTOPATHOLOGICAL CHANGES AT OF THE MIXED PASTEURELLOSIS
AND ASCARIDOSIS DISEASE OF POULTRY DURING THE ACUTE AND
CHRONIC COURSE

The article presents the results of histological studies of the endocrine glands and
parenchymal organs of dead poultry at of the mixed pasteurellosis and ascaridosis
disease during the period of acute and chronic course.

It was found that the histopathological changes registered with the mixed
pasteurellosis and ascaridosis disease play an important role in setting the final
diagnosis and differential diagnosis.

Substantial pathological changes in internal organs of poultry at of the mixed
pasteurellosis and ascaridosis disease was observed in the heart (focal myocardial
necrosis, the grainy and fatty degeneration of the muscle fibers, loss of striation and
the fragmentation); of the liver (hepatocytes were in a state granular dystrophy, the
blood vessels filled with blood); the duodenum (a catarrhal-hemorrhagic
inflammation).

Found that the most pronounced histopathological changes were among chickens
with acute course the mixed of disease and were characterized by focal myocardial
necrosis, granular dystrophy of the liver, catarrhal-hemorrhagic enteritis, catarrhal-
hemorrhagic duodenitis and amyloid deposition in the glomerular capillary loops and
beneath the basement membrane of kidney tubules.

Key words: histopathological changes, poultry, histological sections, of the mixed
pasteurellosis and ascaridosis disease, hematoxylin-eosin.
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A. 10. llnakapyk, M. JI. KyxTtun

BINMUAHUE MOIOLLEIO CPEACTBA «EH3UMUU» HA MUKPOEHBIE
BUOIMJIEHKA ENTEROCOCCUS FAECALIS U ESCHERICHIA COLI

Ilocne Heyoosrem8opumenvHol CaHumapHou 00pabomKy MexHOI0SULEeCKO20
000py006aHUs MOJOKONEPEPabamvl8aWux npeonpusmuli. Ha e20 NOBEPXHOCHISX
0CAIOMEs MOAOUHbIE OCIAMKU, KOMOPble AGIIOMCA XOPOUWOT NUMAMenbHoU cpeooll
0151 paA3BUMUS MUKPOOP2aHu3mos. [lis bopvosl ¢ baxmepuimu Enterococcus faecalis u
Eschecichia coli, komopvie cihopmuposarvl 6 buonienku, Hamu paspabomano HcuoKoe
SH3UMHOE Moiowee cpedcmeo  «Enzumuiiy, xomopoe cnocobno  paspyuwiamo
EK30N0NUCAXAPUOHOU MampuKc. Pe3ynemampl npedvloyuux uccie008aHuil NoKa3an,
YUMo ONMUMANLHAS NPOMEOTUTNUYECKAsT AKIMUBHOCIb CPeOcmea NposiGisemcss npu
memnepamype pabouezo pacmeopa 60 ‘C, pH 8,35 eo. u scecmxocmu 600wt 0,357—
0,714 me-5x6/n.

Yemanosneno, umo  onmuueckas — HIOMHOCMb — MUKDOOHBIX — OUONIEHOK
Enterococcus  faecalis u  Eschecichia coli ymenvwaemcs npu  yeeauueHuu
memMnepamypvl H3UMHO20 CPeOCmed U e20 NPOOOINCUMETbHOCMU OeliCEUs,, Ymo
nPUBOOUM K paspyuleHuto OUONIeHOK.

Haubonee axmuenou x Muxpoopeanuzmam 6 OUONIEHKAX Ovlid KOHYeHmpayus
anzummnozo cpeocmea 0,01 % npu memnepamype 60 °C u npodomdicumenpHocmu
deticmeust cpedcmea 60 MuH., npu >MOM ORMUYECKAs. WIOMHOCMb OUONIEHOK
cuumaemcs HU3Koll.

Knrouesnvie cnosa: muxpobuvie OUONIEHKY, MAMPUKC, BHEKIEMOYHbLE NOJUMEPHDLE
sewecmaa, sH3uMbl, oeepadayus, Enterococcus faecalis, Eschezichia coli.

O. Shynkaruk, M. Kukhtyn

THE EFFECT OF «<ENZYMNYI» DETERGENT ONTO MICROBIAL BIOFILMS
ENTEROCOCCUS FAECALIS AND ESCHERICHIA COLI

Poor sanitation of dairy processing equipment results in milk residue on the
surface that becomes a perfect nutrient medium for microbial development. To fight
Enterococcus faecalis and Escherishia coli formed in biofilm, we developed a liquid
enzyme detergent «ENZYMNYI» capable of destroying extracellular polysaccharide
matrix. Previous research showed that the most optimal proteolytic activity manifested
at the temperature of working solution of 60°C, pH 8.35 and water hardness 0,35—
0,714 mEqg/I.

Optical density of microbial biofilms of Enterococcus faecalis and Escherishia
coli decreases with increasing temperature of an enzyme product and continuity of its
effect leading to destruction of biofilms.
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The enzyme product concentration of 0,01% at the temperature 60°C and duration
of 60 min. was the most active to biofilm microorganisms, optical density of biofilms
being considered low.

Key words: microbial biofilms, matrix, extracellular polymeric substances,
enzymes, degradation, Enterococcus faecalis, Escherishia coli.

A. L. boiiko, B. M. CaBuenko, B. B. Kport
BU3HAYEHHA ®YHKLII FTOTOBHOCTI ®OPCYHKU 1O EKCNNYATALIT

B cmammi, na ocnosi paniue nobyoosanux epagie cmanie ma MamemamuiHo20
MOOen08aHusi  nepexodié  (OPCYHOK — aBMOMAMU30BAHOI  cUCMEMU  KOHMPOIIO
B0JI0CICHUMU MA MEeMNePamypHuM napamempamuy NOGImps 6 30Hi KyIbmueayii pociun
Y PI3HI  MOJICIUBL CMAHU, BU3HAYEHO (DYHKYIIO 20MOBHOCMI (DOPCYHKU 00
excnnyamayii. Hmosipnicms 6e36i0Mo6H0i pobomu Ons hopcynku npedcmasnsiemucs
Koe@iyienmom il 20mosHocmi, AKull y OUHaMIYi 3MiH 8I0 HAPOOIMKY NPEOCMABISIEMbCS
@yHKYierw 2omosHoCcmi OaHOI MexHIuHOI cucmemu 00 excnayamayii. /s ymouHenHs.
dopmu cymapnoi mpotiHoi ekcnoHewmu i 2paghiunoco npedcmasieHHs pe3yibmamy
po3pobreHa boK-cxema NOCTIO0BHOCTI BUKOHAHHA PO3PAXYHKIB, SKI 6CHAHOBIIOIOMb
BEIUYUHU, WO, 6 pe3ylbmami, 0alomb 3HAYeHHs QYHKYil eomosHocmi. @yHKYISA
20MOBHOCMI MA€E CNAdaw4ull eKCNOHEeHYIAIbHULL Xapakmep 8i0 NOBHOI 20MOHOCHI
cucmemu Ha NOYAmMKY pobomu 00 ACUMAMOMUYHO20 C8020 3HAYUEHHS, AKe 8i000pajicye
cmayionaprutl Koeghiyienm 20moeHOCHI.

Knrouoei cnosa: ¢popcynka, npayezoamuuii cmaH, UMOSIPHICMb 0€36I0MOBHOT
pobomu, IHMEHCUBHICMb 8IOMO8, BIOMOEA.

A. U. boiiko, B. H. CaBuenko, B. B. Kpor

ONMPEAENEHUE ®YHKLWUN TOTOBHOCTU ®OPCYHKU
K SKCIMNYATALUN

B cmamve, na ocHoee panee NOCMPOEHHLIX 2pago8  COCMOSHUN U
MaAMeMamu4ecko20 MOOEIUPOBAHUs Nepexo008 GOPCYHOK asmoMamu3upO8aHHol
cucmembl KOHMPOISL BAANCHOCHIHIMU U MEMNEPAMYPHbIM NAPAMEMPam 8030yXa 6
30He KyIbmueayuu pacmeHull 6 pasiuyHble 603MOICHbIE COCMOAHUS, ONnpedereHnd
@ynuxkyua comosnocmu opcynku K dkcnayamayuu. Beposmuocmv 6Oezomkaznou
pabomvl 0715 POPCYHKU NPeOCmasnaemcs KOIQDUYueHmom ee 20mosHOCmU, KOMopblil
6 OuHamukKe UMEHeHUll Om HapabomKu, Npeocmasisiemcs QyHKyuel MmexHuyecKou
20MOBHOCMU OAHHOU CUCTEMbL K dKChayamayuu. s ymouHeHus opmul cyMmapHou
MPOUHOU IKCHOHEHMbL U 2PAdUUecKo20 NpedcmasieHus pe3yibmama paspabomana
O10K-cXema nocne008amenbHOCHU 8bINOIHEHUs PACHEMOs, KOMopble YCMAaHABIUBATOM
BENUYUHBL, YMO, 8 KOHEUHOM pe3ylbmame, O0aiom 3HAYeHue QYHKYuu 20mMo6HOCMU.
DyHKyus 20MoOGHOCMU UMeem Cnaoarowuli SIKCHOHEHYUANbHbIL XapaKmep Om NOAHOl
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20MOBHOCIU CUCMEMbL 8 Hauale pabomvl 00 C80e20 ACUMNMOMUYECKO20 3HAYEHUS,
Komopoe ompasicaem cmayuoHaApHblll KO3ppuyuenm 20mosHocmu.

Kntouesvle cnoea: opcynka, pabomocnocobnoe cocmosHue, 6epOSIMHOCHb
bezomxasnou pabomuvl, UHMEHCUBHOCHb OMKA308, OMKA3.

9. b. Annes

PE3YJIbTATbl YACNEHHOIO MOAENTMPOBAHUA MEXAHUKO-
TEXHOJIOT'MYECKOIO NPOLEECCA NEPEMELLEHUA CEMEHHOIO
MATEPUAJIIA MACJTUYHbIX KYNbTYP NOA AEUCTBUEM
BO3AYLIHOIo NOTOKA

Cucmema ougghepenyuanvnvix ypagHeHutl npoyecca nepemewjenus ceman 6
6030YWHOM NOMOKe 8 00weM 6ude He peulaemcss AHATUMUYeCKUMU MemoOamil.
Ipeonooceno peutenue NOOOOHBIX cUCHEM MEMOOOM KOHEYHBIX dNEMEHMO8, KOMOopble
peanuzo8ansvl npu mooeruposanuu 6 npoepammuom naxeme STAR-CCM +. Ilpu
MOOenuposanuy npoyecca MemoooM KOHEYHBIX INEeMEHMO8 3A0almcs UCXOOHbIE
NONOJNCEHUS, CKOPOCMU CeMSH U B030YUWHO20 NOMOKA. 3amem, UCX00s U3 IMux
UCXOOHBIX OAHHBIX 3A0AHHBIX U3UYECKUX 3AKOHO8 KOHMAKMHO20 83AUMOOCICEUS,
BLIYUCTIAIOMCSL CUTBL, OClCIMBYIouUe HA KadCOoe ceMsi 8 KAXCOOU UHMePBATl 8peMeHU.
s Kkaxncoo2o cemenu UCHUCTSeMCs pPesyibmupylowas Culd U maxdice pPeuaenmcs
3adaua Kowu Ha @blOpaAHHOM OmpesKe 8peMeHU, Pe3yIbmamom KOmopou Aeissiomcs
uUcxoouvie Oanuble OJi caedyioujeeo uiaea. B xawecmee usuueckux mooenei 07
YUCTIEHHO020 — MOOenuposanus — Ovliu  6blopansl  caedyiowue: k- mooenn
mypOyIeHMHOCMU PA30EIEHHO20 MeUeHUsl, NOAe CUIbl MANCECMU, MOOelb PedlbHO20
eaza Bawn-oep-Baanvca, modenv Ouckpemmuvix 31eMEHMO8, MOOeib MHO20MA3HO20
s3aumodeticmeus. Memoo Ouckpemmuvix 91eMeHmo8 Oa3upyemcsi Ha  3aKOHAX
COXpAaHeHUusi UMNYIbCa U MOMEHMA UMAYIbCA ONs  JASPAHINCEBLIX  MOoOenell
MHO20Gha3HOU cpedbl. B  pesyromame UUCAEHHO20 MOOENUPOBAHUS. MEXAHUKO-
MEXHOIOSUHECKO20 NpoYecca nepemMeujenuss CeMeHHO20 MAmepuald MACIUYHbIX
KYAbmyp noo 0elicmeuem 6030YUHO20 NOMOKA ONPeOeneHbl PAYUOHATbHbLE PENCUMHbLE
napamempul npu YCiosuu Maxcumyma kosgguyuenma zanonnenus 6: s¢ghexmuenwiii
ouamemp ceman Dy = 3 mm, nooaua ceman Q = 0,03 ke/c u ckopocmvio 6030yxa V =
15 m/c.

Knrouesvle cnoea: cemena, a’spoouHamuxa, MoOeauposauue, NOmMok, 6030)X,
napamemput.
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E. Aliev

RESULTS OF NUMERICAL MODELING OF THE MECHANICAL AND
TECHNOLOGICAL PROCESS OF MOVING THE SEED MATERIAL OF OIL
CROPS UNDER THE INFLUENCE OF AIR FLOW

The system of differential equations of the process of moving seeds in the air
stream is not generally solved by analytical methods. A solution of such systems is
proposed by the finite element method, which is implemented in modeling in the
software package STAR-CCM +. When modeling the process by the finite element
method, the initial positions, the velocity of the seeds and the air flow are specified.
Then, starting from these initial data of given physical laws of contact interaction, the
forces acting on each seed in each time interval are calculated. For each seed, the
resultant force is computed and the Cauchy problem is also solved on the selected time
interval, the result of which is the initial data for the next step. As physical models for
numerical modeling, the following were chosen: k-¢ split-flow turbulence model,
gravity field, Van der Waals real gas model, discrete elements model, multiphase
interaction model. The method of discrete elements is based on the laws of
conservation of momentum and angular momentum for Lagrangian models of a
multiphase medium. As a result of the numerical simulation of the mechanical and
technological process of moving the seed material of oilseeds under the influence of
the air flow, rational regime parameters are determined under the condition of a
maximum filling factor 0: effective seed diameter D, = 3 mm, seed supply Q =
0.03 kg/s and air speed V =15 m/s.

Key words: seeds, aerodynamics, modeling, flow, air, parameters.

A. . Boiixo

HEKOTOPbIE 3KOHOMUYECKUE ACNEKTbI
OBECINEYEHUA HAOEXHOCTU TEXHUKU

B ycnosusx peuiHOYHOU 9KOHOMUKU OOHUM U3 CYWECMBEHHbIX (YAKmopos,
BIUAIOWUX HA HAOEICHOCTb MEXHUKU, AGIAemcs dKoHomuueckuil. bonee nadecrvle
MAWUHbl, KaK npasuio, A8IAI0MmMcs u bonee 0opo2ocmosiyue npu u32omosieHuu. B nux
MO2YmM  UCNONb308AMbCA COBPEMEHHbIE MAMePUalbl, MexXHOIO2UU U320MOGIeHUs U
ynpounenus. B oannom cmyuae Oononrnumenvhvle IKOHOMUYECKUE —3amMpambvl
onpagoansl nogvluieHuem obwezo pecypca mawun. OOHako 6 nocniedHee 6peMs
OMOENLHLIMU PUPMAMU YELeHANPABIEHHO NPAKMUKYEMCs 3aKAA0KA 6 KOHCMPYKYUU
MAWUH MaKkux 3Havenull HapaboOmKu HA OMKA3, KOMOpble HEHAMHO20 Npesblulaiom
2apaHMUliHGlll  CPOK  UxX OKcuayamayuu. Tem camvim —co3daromes —cumyayuu,
npugodsiyue K  HeoOX0OUMOCmU  NpOBedeHus  OONOJIHUMENbHbIX — pabom o
MEXHUYECKOMY OOCIVHCUBAHUIO UTU PeMOHmy mexHuku. Heobxooumocmsv 6 3anachvix
YaACmAX NPUBOOUM K CYUWECMBEHHbIM IKOHOMUYECKUM nomepam 6 sxkcnayamayuu. He
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peoKo, K020a DPeMOHMmHble pabomvl U 3amMpamvl HA 3aMeHy Oemaiei Cmassm
yenecoobpasHbiM NPUOBPEemenUs HOBOU MEXHUKY 63AMeH MOll, YMO 6bIULIA U3 CIPOSL.
Kax pemonmmnvie pabomvi, mak u npuodpemenue HOBbIX MAWUH  OQAIOM
OONOIHUMENbHYIO  Npubblie 01 pupm-npoussooumenei. CHUdICeHUe  YPOBHS
Haoexchocmu, 6e3yClo6Ho, NoOpblédem asmopumem @OUPM, HO NPUHOCUT UM
BDEMEHHYIO  OONOJIHUMENbHYIO  IKOHOMUHECKYIO  6ble0dy 3d  CHem  CEPBUCHO20
00CIydCUBAHUA, A  MAKdCe  CO30aHUs  HeoOX00UuMocmu 8  NPUHYOUMeibHOM
npuodpemeHuy HOBbIX MAUUH.

Knwwuesvie cnosa: maodesxcnocms, cepguc, npubOblib, 2apaHMulinblil  CPOK
OKCHILYamayui.

A. Boiyko
SOME ECONOMIC ASPECTS OF RELIABILITY SUPPORT EQUIPMENT

In a market economy, one of the major factors that affect the reliability of the
technique is economic. More reliable machines are usually more expensive in the
manufacture. They can use modern materials, manufacturing technology and
strengthening. In this case, additional economic costs justified by the increase of the
total resource. However, in recent private firms deliberately practiced laying in the
design of the machines the following operating time to refusal, not much exaggerating
a guaranteed term of their operation. This creates a situation in need of treatment to
works on the maintenance or repair of the equipment. The need for spare parts leads to
more substantial losses in the operation. Not rarely, when repairs and expenses on the
replacement parts put appropriate purchasing new equipment to replace the one that
came with the system. As the renovation work and the purchase of new machines allow
additional profit for manufacturers. Reducing the level of reliability, certainly
undermines the credibility of the firms, but brings them a temporary additional
economic benefits at the expense of maintenance as well as required the forced
acquisition of new machines.

Key words: reliability, service, warranty period of lifetime warranty.

IO. b. bpoackuii, A. B. MaeBckuii, C. M. Bacbko

AHAIN3 ®A30BbIX TPAEKTOPUI NMPU MOOENIMPOBAHUN OUHAMUKU
PA3BUTUA SKOCUCTEMbI «XULLIHUK — XXEPTBA»

B cmamve nposeden amnanuz azosvix mpaekmopuii 3K0OI0SUHECKOU CUCTHEMbL
MUNAa «XUWHUK — JICEpmeay npu NPUMEHEHUU MAmeMamuieckux Mooenet OUHAMUKY
83aUMOOeUCMEUs. NONYIAYULL ¢ pabodumMu Napamempaml, HOJIYYEHHbIMU HA OCHOGe
PEanNbHbIX OaMHBIX O ce@epHoco pecuona Kumomupcxou obracmu. Oyenena
VCMOUYUBOCHL  IKOAO2UYECKOU CUCmeMbl U COeNaHn 8blB00 O  BO3MONICHOCHU
HapyuieHus pagHoeecusi U nepexo0a K Xaomu4eckomy cocmosnuio. B zasucumocmu om
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xapaxkmepa cobcmeeHHbIX yucen Axobuana, coeianvl 6b1600bl OMHOCUMENTLHO MUNA
paccuumannvlx mouex pasnogecus. OOOCHOBAHA HEOOXOOUMOCTb  YAPAGLEHUS
XAOMUYHOU — OUHAMUKOU € UYeablo  NpeOynpedcOeHuss KPUSUCHLIX — S6IeHUll U
B03HUKHOBEHUS IKOJI02UUECKOU Kamacmpogul. B pezyibmame uccied08anuli NOKA3aHo
A0eKeamHoe  BOCHNPOU3BEOeHUe NPOYeccd B3aUMOOCUCMBUS.  «XUWHUK—IICEPMBAY
ONUCAHHO20 C NOMOWBIO MAMEMAMUYECKUX Mooelell, NOCMPOCHHbIX HA OCHOBE
0000WeHHOU MOOeIU IBOIOYUU CUCEM 8 OMAUYUe Om MOOeiell, NOCMPOCHHbIX HA
baze gynxkyuu Pepxrorvema.

Knrouesvte cnosa: mamemamuueckas mooeis, (hazoevie mpaeKmopuu, Cucmema
CXUWHUK — JHCEPMBAY, OUHAMUKA IKOCUCTEMbL, 8bIYUCTUMENbHBIL IKCNEPUMEHNI.

Yu. Brodsky, A. Mayewsky, S. Vasko

ANALYZING THE PHASE PATHS WHILE MODELING THE “PREDATOR-
PREY” SYSTEM DYNAMICS

The contribution paper analyses the phase paths in an ecological “predator-prey”
system while modeling the dynamics of interactions between populations with the real
parameters for Zhytomyr region. When evaluated at the steady state the ecological
system showed probable disturbances of equilibrium with eventual transition to the
chaotic state. The conclusions are made about equilibrium points, which are
determined by the Jacobian eigenvalues. The chaotic dynamics feasibly requires
control to avoid the ecosystem downturns and the possible damage. The research
showed an adequate reproduction of the "predator-prey" process. It is described by
mathematical models on the basis of a generalized model of system evolution, in
contrast to models based on the Verhulst function.

Key words: mathematical model, phase paths, “predator-prey” system, dynamic
of ecosystem, simulation experiment.

I'. A. Toany0, O. H. AukeBu4

ONTUMU3ALNA BEJITUHUHDI YIrNOBOW CKOPOCTHU
CMECWUTEJNEUN BAPABAHHOI'O TUMNA

Obochosanno yciosue nosvluleHus: pagHOMEePHOCIU cCMeuuganuus OapabanHvimu
cmecumensamu nymem PAGHOMEPHO20 PACHpeOeleHuss MAmepuala no no8epXHOCMU
306410 CMeCU, HUCNAOAIOWUM ¢ NEPEMEUUUBAIOWUX TONAMOK HOMOKOM. Y CmManosneHo,
Umo O NOAHO20 PACCPeOOMOUeHUsi KOMNOHEHMO8 CMECU HUCNAOIOUUM HOMOKOM,
HEe0OX00UMO Umobbl Mamepual, KOMopbulil naoaem ¢ JONAMKU 8 NOCIeOHION0 04epeob,
docmuean mouku CONpSINCEHUs. C80O0OHOU NOBEPXHOCIU MAMEPUala u 0HeuaiKu
bapabana. Paszpabomana mamemamuyeckas Mmooeib 015 ONpeoenreHus Geaudunbl
Yenoeoll ckopocmu 6apabannoeo cmecumens, npu KOMOpoU uMmeem Mecmo ROJIHOe
paccpedomovenue mamepuaid no CB0OOOHOU NOBEPXHOCMU Ce2MEeHma cmecu
HUCNAOQoOWUM  NOMOKOM — mamepuana ¢ Jonamku. Hcnonw3oeano — peutenue

399



ISSN 2518-7279 Bicuuk JKHAEY, 2017, Ne 1 (58), 1. 1

ouppepenyuanvrozo ypasnenus 0as onpedeneHus paouaibHoll CKOPOCmU O8UNCEHUs
yacmuysbl no aonamke 6apabana u nNpo8edeHO KOMNbIOMEPHOE MOOJequposanue OJis
NOJYUEHUSL 2PADUUECKO20 PeULeHUs CUCTNEeMbl YDAGHEHUIL.

Knrouesvle cnosa: Oapabaumnvili cmecumenvb, WUPUHA JIONAMKU, YeA08ds
CKOPOCMb, PAOUATIBHASL CKOPOCHb, KO OUYUEHM 3aNOIHEHUS.

G. Golub, O. Achkevych
OPTIMIZATION VALUE OF ANGULAR SPEED OF DRUM’S MIXTURES

The condition for increasing the uniformity of mixing by drum’s mixers is justified
by uniformly distributing the material over the surface of the slurry of the mixture
flowing down from the mixing blades. It is established that to completely disperse the
components of the mixture with a descending stream, it is necessary that the material
that falls from the blade lastly reaches the point of conjugation of the free surface of
the material and drum’s shell. Developed the mathematical model for determining the
angular speed of a drum mixer, in which the material completely dispersed along the
free surface of the mixture segment by a flow of material from the blade. The solutions
of the differential equation was used to determine the radial velocity of the particle
along drum’s blade and computer simulation was performed to obtain a graphic
solution of the system of equations.

Key words: drum’s mixer, blade width, angular speed, radial speed, occupancy
index.

M. 5. Jos:xuk, b. S1. Tarbinuenko, A. A. Coanapes, 0. B. Cupenko

YHUBEPCAJIbHbIE YPABHEHUA TPAEKTOPUU KPUBONIMHEUHOIO
ABWXEHUA YETbIPEXKOJIECHOU MALLUUHDI

Ionnas agmomamusayus ynpagienus pabomou Mawun u MauuHHO-mMpaKmopHbIx
azpecamog 6e3 yuacmus 8ooumensi mpebyem obecneueHus MOYHOU UHGOpMAYUU O
NOJIOJCeHUU azpe2ama OMHOCUMENbHO 3a0aHHOU MPAeKMOPUY HA NPOMAHCEHUU 8Ce2O
epemenu  pabomwli. B cmamwe  npugedenvl  pe3yromamvl  UCHONb308ANHUSA
VHUBEPCANbHO2O — YPABHEHUs 8  napamempuyeckol ¢gopme 011  NOCMPOEHUs
Mpaekmopuu OBUNHCEHUSI YeMbIPEXKONECHOU MAWUHbL C NepPeOHUMU YNPAasiaeMblMu
Konécamu 05l Y4acmKko8 6xo0d 8 n08OpOm U 6bIX00d U3 NOBOPOMA 8 QYHKYuu yeia
NnOBOPOMA OCMOBA MAWUHBL C YYEMOM UHMEHCUBHOCU NOBOPOMA NepeoHUx KOéc
unu pyna. Ouu no3eoas10m NOCMpouUms Mpaekmopun maxdice ¢ Y4eémom s61eHus y6ooa
KaK 3a0HUX, Maxk u nepeoHux KOoaEC, 6bl36AHHO20 Oelicmauem OOKOBbIX cul. Dmu
VPABHEHUsL MOJICHO UCTIONb3068AMb U Ol NAAHUPOBAHUSI PA36OPOMOE dcpecamd 60
epems 06pabomku noas unu ONA A8MOMAMUYECKO20 YNPABNeHUs dazpe2amamu U
MAWUHAMU.

Knioueevie cnosa: yvemupexxonecnas mMauuna, 6xo0 8 jleduti (npasulii) nosopom,
8b1X00 C 716020 (Npagozo) nogopoma, Jesvlll (Npasviti) NOBOPOM, YHUBEPCANbHbIE
VpasHeHuss mpaeKmopuil.
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M. Dovzhik, B. Tatyanchenko, O. Solarov, Yu. Sirenko

THE UNIVERSAL EQUATIONS OF PATH OF THE CURVILINEAR MOTION
FOURWHEELED MACHINE

Full automation control of the operation of MTU without the driver requires the
provision of accurate information about the position of the unit relative to a
predetermined path throughout the entire operating time. There are results of the use
of the universal equation for the construction of the path of movement of the machine
with the front four-wheel steering for entrance areas in turn and exit the rotation in the
parametric form of a function of the angle of rotation of the core of the machine, taking
into account the intensity (speed) of rotation of the front wheels or the steering wheel
in the article. It allows you to build a path and taking into account the effects of
withdrawal as the rear and front wheels, caused by the action of lateral forces. These
equations can be used to plan the MTU turns during field processing or for automatic
control units and machines.

Key words: fourwhelled machine, entry to the left (right) turn, outing from the left
(right) turn, left (right) turn, universal trajectory equations

5. B. EBuyk
NMPUMEHEHUE HETPAOULWOHHOIO CbIPbA B TEXHOJIOI MU XIEBA

Ilpeonoocenvr  a¢hhexmuenvie  mexHono2UUECKUE PEHCUMbL  CYUKU — NI0008
OOAPLIUHUKA € UCHONBL30BAHUEM KOHBEKIMUBHO20 CHOCOOA 00€3800CUBANUS, UMO
obecneuusaem MaKCUMATbHOE COXPAHEHUe NUMAMEeNbHbIX HYMPUeHmo8 8 niodax. B
pesynbmame  NPOBEOEHHLIX — UCCLE008AHULL  YCMAHOGAEHO,  YMO  HAUBblCULell
8aAdCHOCMbIO  omauyuica xaieb c¢ oOobasnenuem 12 % nopowxa u3z niooos
OoApLIUHUKA, M020a KAK Y 8APUAHMAX ¢ 00DasieHuem nopouika @ koaudecmee 3, 6, u
9 % enaccnocme Oviia noumu oouxaxkoeou u cocmasnsina 43,5-43,8 %. Hausvicuas
Kucromuocms xiaeoa (2,9-3,0 epad) bvina ommeyena 6 sapuanmax ¢ oobasnenuem 9 u
12 % nopowrxa, a naumenvwas (2,8 epad) e eapuammax 3 u 6 %. Hauevicwe
NOpUCMOCIbIO OMAUYULCS X71eb ¢ dobasnenuem nopowka ¢ xoauvecmeae 3% — 65,8%,
umo Ha 6,8 % eviute konmpoaa. Yoenvuwiii 6b1x00 Xneba xoaebancs ¢ npedenax 387—
345 em® / 100 2 6 3asucumocmu om xonuvecmsa enecennoi 006agku. Boixod xneba 6o
6CeX 6APUAHMAX ONBIMHBIX 00pa3yo8 noumu He usmenuncs. Haubonouum (128,0 %)
oH 0wl 6 eapuanme Xxaeba c OobasnenueM nopowxa 6 Koauvecmee 3 %, a
HaumeHvwum — y eapuanme ¢ 12 % nopowxa — 127,1 %.

Kniwouesvie cnosa: ucnonvzoganue HempaouyuoHHO20 1EKAPCMBEHHO20 Cblpbs,
nnoovt  bospwiuwnuxa  copma  Llamuns,  ycosepuiencmeosanue — mexHono2uu,
opeanonenmuyeckue U QU3UKO-XuMuyeckue noKazamenu Kayecmea xneoa.
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Ya. Yevchuk
APPLICATION OF RAW MATERIALS IN THE TECHNOLOGY OF BREAD

The efficient technological modes of hawthorn fruit drying using a convective
dehydration method that ensures maximum preservation of nutrients in fruits were
offered. As a result of conducted studies it was found that bread with the addition of
12 % of hawthorn berries powder had the highest humidity (44 %) while that with the
addition of a powder in an amount of 3; 6; and 9 %, had almost the same humidity at
about 43,5-43,8 %. Bread with the addition of 9 and 12 % of powder had the highest
bread acidity (2,9-3,0 degrees) and bread with the addition of 3 and 6 % had the
lowest one (2,8 degrees). The highest porosity of bread was observed by the addition of
3% - 65.8% of powder, which is on 6,8% higher than the control. Specific yield of
bread ranged from 345-387 cm¥100 g depending on the quantity of additive. The
actual yield of bread in all the control samples was almost the same. The highest
actual yield (128,0 %) was in the samples of bread with the addition of 3 % of powder,
and the lowest one - in the samples with the addition of 12 % of powder — 127,1 %.

Key words: alternative use of medicinal raw materials, hawthorn berries of
Shamil variety, technology improvement, organoleptic, physical and chemical qualities
of bread.

B. B. Ement

ONMPEOENEHUE MAKCUMAIIbHOWU CKOPOCTU ABUXEHUA
ABTOMOBMWIEWU CENbCbKOXO3AUCTBEHHOIO HA3HAYEHUA
HA TrEHEPATOPHOM rA3E

Maxcumanvhyio cKOpocmv OBUICEHUSL ABMOMOOUNEH  CENbCbKOXO3AUCTNEEHHO20
HA3HAYEHUSI HA 2EHEPAMOPHOM 2a3e MOJNCHO ONpeoeumv Nymem PeuleHus YPaeHeHuUs.
MowHocmuo2o  bananca asmomodbuns. [Tloepewnocms 6  onpedenenuu  3moco
nokazamens ms2080-CKOPOCHHBIX CB0UCME asmomoounsi He npegviuiaem 8%.
Ymenvuwums smy noepewnocms 603M0uCHO 3a cuem 0Oojee MOYHO20 ONPEOeNeHUs
KO3(hpuyuenmos obmexaeMoCmu u CONPOMUBTIEHUS. KAYEHUIO KOJleC asmomMoOuis npu
PACHEMHBIX UCCAEO0BANUSIX.

Hcnonvzosanue 2azomypbunnoco Haooysa OJisi nooauu 2azo8030YUlHOU CMeCU 8
YURUHOPBL  Osucamenell  20302€HEPAMOPHLIX  AGMOMOOUNel  nosvluaem  ux
MAKCUMATILHYIO CKOpPOCMb 00 YPOGHs OeH3uHoevlx asmomoodunen. Ho ycnooxcnenue
KOHCIPYKYUU U pabomul 2a302eHepamopHoll YCMAHOBKU ¢ 2A30MYPOUHHBIM HAOOY8OM
NPUBOOUM K CHUNICEHUIO HAOENCHOCMU U pecypca pabombl Osucamenei makux
asmomoounell.

Knroueevte cnosa. asmomodunv,  cenbCbKOXO3AUCMEEHHOE  HA3HAYeHUe,
MAKCUMATILHASL CKOPOCHb OBUNCEHUSL, 203 2CHEPAMOPHDBILL.
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B. Yemets

DEFINING MAXIMUM SPEED OF AGRICULTURAL
MACHINERY USING THE GENERATOR GAS

Maximum speed of agricultural machinery using the generator gas can be defined
by solving the equation of automobile’s power balance. The error in determining the
index of traction and speed characteristics does not exceed 8 %. Reducing of this error
can be made by defining the coefficient of streamlining and wheels rolling resistance
more precisely in calculations.

The usage of gas-turbine supercharger for supplying the air-gas mixture to the
engine cylinders of gas-generating automobiles increases their maximum speed to the
level of petrol ones. But the complication of construction and work of gas-generating
rig with gas-turbine supercharger leads to the decrease of reliability and engine
running of such automobiles.

Key words: automobile, agricultural machinery, maximum speed, generator gas.

C. H. Kyxapeus, 5. 1. Apow, C. B. SIpom

OLIEHKA NMOTEHUWAIA CbIPbA PACTUTEJIbHOIO NPONCXOXOEHUA
AnA TENNOBbLIX HYXXA B XUTOMUPCKOU OBJIACTHU

Ileped npeonpusmuamu U  AHCUTUWHO-KOMMYHATILHOIM — XO3SUCTHBOM — CHIOUTN
00beKmMuU6Has HeoOX00UMOCMb 6HEOpeHUs UHHOBAUUOHHBIX 9HEp2ocOepe2aruux
MEXHON02ULl OPUEHMUPOBAHHBIX HA NPOU3BOOCTHBO OUOIOSUYECKUX GUO08 MONIUGA,
KOmMOopble nOIyHarom 6 pesyivmanme nepepadomru OUoL02ULEeCcK020 ChlPbsl.

OOHuM U3 UCMOYHUKOB IHEPLeMUUECKUX PeCcypPCco8 MOJCem CMamb dAzpapHoe
npouU3800Cmae0.

Oodnako 0151 dhhexmusHo20 UCNONL3I0BANHUS PACMUMENLHOL OUOMACCHI 8 Kauecmee
aHepeopecypca 6 Kumomupckoil obnacmu HeobOX00UMO CHAYANA GbINOIHUMb AHAIU3
UMEIOWe20Csl PecypcHO20 NOMEHYUANa 8 Npousgoocmee OUOMACChl U YCMAHOBUNb
Koa(pghuyuenm ee uCnonb3068aHUsL HA MENT0BbIE U IHEPLEMULECKIUE NOMPEOHOCTHU.

Kax ucmounux 6uomaccel Ovinia npumama nodoouHas NpooyKyus (conoma)
BLIPAUUBAHUS MAKUX KYALMYP: NUEHUYA O3UMASL, POACL O3UMASL, SYMEHb O3UMbIL,
nueHuYa ApPosast, SUMeHb IPOGOL, 08ec, KyKypy3a HA 3ePHO, NOOCOTHEUHUK, PANC, COSL.

Coenacno nposedennoll oyenke 3a NOCAEOHUE NAMb Jem HOMeHYUAl nodouHOu
NPOOYKYUU pacmenues00Ccmea 01 HOLYYeHUs MEeNa080lU IHepeul Obll 8 npedenax om
113,9 moic. m. ycn. m. 0o 302,6 moic. m. yci. m.

Cpeonuii noxkazamenb NOOOYHOLO CbiPbsL PACMEHUEBOOCMEA 0151 NOTYYEHUS] INENA0BOU
onepeuu cocmaengem 135,0 moic. moun yCiogHo2o monausa 8 2o0. Ilpoenozupyemviti
nokazamenb NOOOHYHO20 CbiPbs PACMEHUeB00CmEd 0ocmyner OJis NOJYYEHUs Meniogoll
anepeuu Ha 2016 200 cocmasum 138,5 moic. moun ycnoenoeo monausa.

Knwuesvie cnosa: duomacca, conroma, mennosas suepeusl, pacmeHuegooCcmao,
NOMEHYUAT, OYEHKA.
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S. Kuharets, Y. Jarosh, S. Jarosh

THE ASSESSMENT OF POTENTIAL VEGETABLE RAW MATERIALS
FOR THERMAL NEEDS ZHYTOMYR REGION

The enterprise and residential services there is an objective need for the
introduction of innovation technologies aimed at the production of biofuels, which are
obtained by processing of biological materials.

One of the sources of energy can be agrarian production.

However, effective use of biomass as an energy source in the Zhytomyr region
must first perform an analysis of the existing resource potential in the production of
biomass and its coefficient set is available for use and thermal energy needs.

As a source of biomass was adopted by-products (straw) growing such crops,
winter wheat, winter rye, winter barley, spring wheat, barley, oats, maize, sunflower,
canola, soybeans

According to the evaluation of the past five years the potential adverse crop
production available for thermal energy was in the range of 113.9 ths. tons of
equivalent fuel. to 302.6 ths. tons of equivalent fuel.

The average rate of adverse crop material available for heat is 135.0 ths. tons of
equivalent fuel per year. The projected rate of adverse crop material available for heat
energy for 2016 will amount to 138.5 ths. tons of equivalent fuel.

Key words: biomass, straw, thermal energy plant, capacity assessment

C. H. Kyxapen, I1. H. 3a6poacknuii

HANPAXEHHOE COCTOAHUA NO4YBbI U MPOLIECCHI
CTPYKTYPOOBPA30OBAHUA NMPU OBPABOTKE ANCKOBbIMU
PABOYUMU OPITAHAMU

Coxpanenue  nio0opoous noygvl  AGIAEMCA  OOHOU U3 OCHOGHLIX — 3a0ay
CeNbCKOXO3UCMBEHH020  Npou3goocmea. Badicnbim  ¢hakmopom  niodopodus nouswvl
Aenaemcs  ee  ONMUMAnbHas — cmpykmypa. B ycnoeusx  unmencuguxayuu
CeNbCKOXO3UCMBEHHO20 NPOU3BOOCMEA NOO OeLICMEUeM NOY8000PAbAMbIBAIOWUX OPYOULl
U X0008bIX Hacmell MOOUTbHOU MEXHUKU NPOUCXOOUN Pa3pyULeHUue CMpPYKMypbl NOYGb,
YMeHbUleHUe KOIUYecmsea azpOHOMUYECKU YEHHbIX 000NPOUHBIX A2pe2amos, pacnvlieHue
nousvl. Paccmompen npoyecc cmpykmypooopasoéanus, (axkmopul, Komopbvle Ha He2o
GUUAIOM U NPOAHATUSUPOBAHBL IHEPLEMUUECKUe Kpumepuu o0pazoeanusi 6000NPOYHOL
cmpykmypol.  HM3yuenvt  0COOEHHOCMU, KOMOpble GO3HUKAIOM NpU  MeXAHUYecKoll
0bpabomxe nouwl, GIUAHUE 0OPAOOMKU HA ee CIMPYKMYPY U 0COOEHHOCMU HANPSANCEHHO-
Oepopmuposannoco cocmosnus nousvl. Paspabomana mamemamuueckas Mooenb,
KOMOopas no360Jisiem pacCyumamy HAnpsitCeHHoe COCMOsHUE NOY8bl U NPOEKMUPOBANts
Haubonee payuoHantbLHyIo hopmy OUCKOBLIX PAOOUUX OPSAHOB.

Knioueswvie cnosa: cmpyxmypa, azpecam, obpabomka, HanpaxiceHus, napamempeol.
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S. Kukharets, P. Zabrodsky

STRESSED STATE OF SOIL AND THE PROCESSES OF STRUCTURE
FORMATION DURING PROCESSING BY DISK WORKING ORGANS

Preservation of soil fertility is one of the main tasks of agricultural production. An
important factor of soil fertility is its optimal structure. Under the conditions of
intensification of agricultural production, the soil structure, the quantity of
agronomically valuable waterproof aggregates, and the spraying of soil are destroyed
under the influence of soil-cultivating tools and running gear of mobile machinery. The
process of structure formation, the factors influencing it and analyzing the energy
criteria for the formation of the waterproof structure are considered. The features that
arise during the mechanical treatment of the soil, the effect of processing on its
structure and the features of the stress-strain state of the soil are studied. A
mathematical model has been developed that makes it possible to calculate the stressed
state of the soil and design the most rational form of disk working bodies.

Key words: Structure, aggregate, processing, stresses, parameters.

JI. B. Jlock, H. M. IluBenkoBa, A. A. I'oiiybenko, M. Bb. Tepeumyk

3THOAU3ANH AHEPITETUYECKUX KOMIMJIEKCOB, KOTOPbIE
PABOTAIOT HA BUOTOIJIMBE

B cmamve npeocmasnenvi  uccie008amus  IMHONCUXONOSUU  YKPAUHCKUX
nonv3oeamenell SHepeemuieckoco 0060pyO008aHUs ¢ 6blOeleHUeM OCHOBHLIX Yepm,
NPUCYWUX HAYUOHATILHOMY Xapakmepy, KOmopble 6GIUAIOM HA 63aumooleticmeue ¢
MexXHOCpeooll, 6 YACMHOCMU, C OSHepeemuuecKum obopyoosanuem. Ilposedennvie
uccne0068anus NOKA3alu, Ymo yyem OCHOBHbIX OCOOeHHOCmel nov3oeamenell Ha
amane nNPOeKMuposanus 060pyo008anus Nosviuldaem e20 KOHKYPeHmMoCnocoOHOCMb 3a
cuem bonvuiell npugieKamenbHocmu 0 nompeoumenei. YCmanosnena cesu3b Mexicoy
OMOENbHLIMU — YepmamMu U SPYNnamu  4epm  HAYUOHANIbHO2O — Xapakmepa U
OO0NOHUMENbHLIMU MPedOBAHUAMU K MeXHUYecKomy ousatny usdenus. IIpednoscen
PAO Hanpaeienull, KOHYenyutl u Kpumepues SmMHU4ecKy OPUeHMUpOBaHHO20 OU3ANUHA
9Hepeemu4eckux — KOMNIEKCo8  ONid  NPAKMUYECKOU  peamu3ayuu  mexHoi0euil
yCmouuueol  SHepeemuku 6 YKkpaume, UHUYUUPOBAHUE U  CIPEMUMENbHO20
2aPMOHUYHO20 COYUANLHORO PA3GUMUS 00ujecmea NocpeoCcmeom 6CecmopoHHe2o
UCNONIL306AHUSL MECHHbIX BO300HOBNIAEMbIX IHEPLOPECYPCO8 6 CENbCKOM, NeCHOM U
HCUTUUHO-KOMMYHATLHOM XO3SLUCMEAX.

Kniouesvie cnoea: smmnoousaiin, 2azocenepamop, snepeemuueckull KOMANIEKC,
MONAUBHASL DUOMACCA, FIMHONCUXOTOUSL.
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L. Los, N. Tsyvenkova, A. Golubenko, M. Tereshchuk
ETHNIC DESIGN OF ENERGY COMPLEX WORKING ON BIOFUEL

The article shows investigations of ethnic psychology of Ukrainian energy
equipment users, with emphasis on main national traits, which influences the
interaction with technique environment, particularly energy equipment. The
investigation indicates that taking main user’s traits into account, when designing
equipment, increases its competitiveness because of grater attractiveness for
consumer. There is a connection between separate national traits and groups of
national traits and some extra requirements fo product’s design. A number of
directions, conceptions and criteria of an ethnically oriented design of energy
equipment, is proposed for practical realization of stable energetic technologies in
Ukraine, initializing and rapid harmonious social progress of society with help of
versatile usage of renewable energy sources in agriculture, forestry and residential
Sservices.

Key words: ethnic design, gas producer, energy complex, combustible biomass,
ethnic psychology.

A. JI. Meabhuk, 5. /1. SIpou, B. B. Cepos, B. B. Otamaunckuii

BINWAHUE BbICOKOANCMNEPCHBIX YITIEPOAHbIX HAMOJIHUTENEN
HA TEMNO®U3NYECKUE CBOUCTBA KOMNO3NUMNOHHbBIX CUCTEM
«KEPAMUKA-YITIEPO»

IIpedcmasnenvl pezyibmamuvl IKCHEPUMEHMATLHOLO UCCIE008AHUS 3A8UCUMOCTIU
OCHOBHBIX —~ MENIOPUIUYECKUX — CBOUCME  DNIEKMPONPOBOOIUUX — KOMIOZUYUOHHBIX
mamepuanos (OKM) om colepocanusi HAHOPA3ZMEPHBIX YeAePOOHBIX HANOIHUMENel U
MEXHOI0SUHECKUX pedicumos Gopmuposanus. Onpedenenvl payuoHaIbHble COCMAaBbl U
MEXHON02UUeCKUe NApamempbl U320MOGIEHUL NPECC-KOMNO3UMOE8 NePKOISYUOHHOU
cucmemyvl «KepaAMuUKa-yenepooy, KOmopwvle 00ecnedusarom HO8blUuleHUe 31eKmpo- U
menionpogoonocmu. Ilpu smom, Kouyemmpayus 31eKMponposoosyel  aszvl
COXPAHSIeMCsi  HECKOAbKO 6blile KPUMUYECKOU KOHYESHMPAyuu NepKOISIYUOHHOU
cucmembl. Tlocneonee noseonsiem  COXpanums — GblCOKYIO  UYECHIGUMENbHOCb
conpomusnenuss IKM k sneuwtnum paxmopam o30eticmeusi (0a61eHUs, MeMnepamypol
u Op.), 4mo no380isiem UCHOIbL308AMb pA3PAOOMAHHLIE MAMEPUATbl 8 Kadecmee
HA2PeBaAmenbHbIX IJIeMEHMO8 ¢ IP@exmanu camocmaduIu3ayul, mepmopesucmopos
u momy nodobHoe.

Kniwouesvie cnosa: romnosumuvle mamepuanvl, HAHONIACMUHKGL 2paghuma,
NOBEPXHOCHO-AKMUBHDbIE BEUeCBA, MenIonPO8OOHOCHb, MEeMNEPAMYPONPOSOOHOCTIb.
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O. Melnyk, Y. Yarosh, V. Syerov, V. Otamanskyi

INFLUENCE OF HIGHLY-DISPERSED CARBON FILLERS
ON THERMOPHYSICAL PROPERTIES OF COMPOSITE SYSTEMS
"CERAMIC-CARBON"

The results of experimental studies depending the basic thermal conductive
properties of electro conductivity composite materials (ECM) system "ceramic-
carbon" on content of nano-sized carbon fillers and technological modes of formation
has been presented. Rational composition and manufacturing process parameters of
press-composites percolation system ‘“ceramic-carbon” which enables increased
electrical and thermal conductivity has been determined. While the concentration of
conductive phase is kept slightly above the critical concentration percolation system.
The latter can store highly sensitive electrical resistance ECM to external influences
(pressure, temperature, etc.), allowing used of these materials as heating elements with
effects self-stabilization, thermistors, and etc.

Key words: composite materials, graphite nanoplate, surfactants, thermal
conductivity, temperature conductivity.

A. A. Hano6una, H. B. Bacuibuyk

KOMBMHATOPHO-MOP®OJIOTMYECKUUA CUHTE3 XXATKMU
AnA YBOPKU NOACOJNIHEYHUKA

Paccmompensr ocobennocmu npoyecca npoexmuposanus Mawius U MexaHu3mos, 8
mMOM uuclie CelbCKOXO3AUCMEEHH020 HasHayeHus. Ilpoananusuposansvl uzeecmuule
n00X00bl K HOUCKY HOBbIX MEXHUYECKUX peuleHull U npoeedeHus CuHmesd Maulut u
MEeXanuzmMos. Ycmarnogneno, ymo O/ NOUCKA HOBbIX MEXHUUECKUX peuleHull MHozue
uccnedosamenu npeoaazarom Memood Moppoiocuuecko2o aHAIU3a U curmesda. Imo
00vsACHACmMCA MeM, 4mo, UCNOAb3Y OAHHbLL Memoo0, OMHOCUMENLHO J1e2KO MOICHO
NOYYUMb  3HAYUMENbHOE  KOIUYEeCMB0 HOBbIX GAPUAHMO8 peuleHus nymem
nocmpoenusi  mopgonozuveckux mabnuy. Memoo makdce Xapaxmepuupyemcs
HANpaeneHHOCHbi0 NOUCKA HOBbIX PeuleHUll, HAOeHCHOCMbIO MEOp1ecKo20 npoyeccd,
YUMo 00BACHAEMCA CUCMEMHOCIBIO HOOX0008 K CUHME3) HO8bIX 00beKmog. Buinonnen
KOMOUHAMOPHO-MOPPON0cUYeCKUll AHATU3 U38ECMHOL KOHCIMPYKYUU JHCAMKU, OJisl
VOOpKU  NOOCONHEYHUKA U CUHME3 HOBOU KOHCMPYKYUU JHCAMKU — KOMOpas
obecneyusaem MUHUMUZAYUIO NOMEPU CeMAH NOOCOIHEUHUKA U 3a0usanus paboqux
O0pP2AHO8 JHCAMKU PACUMENLHOU MACCOU.

Knwouegvle cnoea: npoexmuposanue, Mopgonozureckuti aHanus,
MopghonocunecKull CuHmes, 8aPUAHMbL, HCAMKA, MEXHULECKOe peuleHue.
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O. Nalobina, N. Vasylchuk

COMBINATORIAL SYNTHESIS AND MORPHOLOGICAL
SUNFLOWER HARVESTING EQUIPMENT

The features of the design process of machines and tools, including for
agricultural purposes. The known approaches to finding technical solutions and novih
of machines and mechanisms of synthesis. It was found that the search for new
technical solutions, many researchers suggest morphological method of analysis, and
synthesis. This is due to the fact that using this method is relatively easy to obtain
significant amounts of novih possible solutions by constructing morphological tables.
The method is also characterized by the direction of the search novih decisions,
reliability of the creative process, which is explained by a systematic approach to the
synthesis of novih objects. Made combinatorial morphological analysis of known
design Sunflower harvesting and synthesis of new design header that zabespechivaet
minimize losses of sunflower seeds and avoiding robochem organic reaper plant mass.

Key words: design, morphological analysis, morphological synthesis options
header, technical solution.

E. A. Hano0OuHa, A. B. Illumko

WCCNEQOBAHUA B3AUMOOENCTBUSA BANTUKA
MOAOEPHU3NPOBAHHOI'O NMOAKAIMNbIBAIOLWEIO PABOYEIO OPIFAHA
KAPTO®EJNIEYBOPOYHOU MALLUUHBbI C KITYBHAMU

C yuemom moeo, ymo 3pghexmugHocms YOOPKU MAKUX Kyabmyp, KaK Kapmogenv u
MOnUHAMOYp, 8 OCHOBHOM, OYEHUBACMCS YMEHbUICHUEeM NOMePb 8 X00e NPo8eOeHUs.
VOOpouHbIX pabom, umo 0becneuusaemcs MUHUMU3AYUEN MpasMuposanus KiyoOHel,
asmopamu cmamuil NPeONONCEeHA MOOEPHUSUPOSAHHASL KOHCIMPYKYUST NOOKANbIBAIOWE20
paboueco opeana. Ilpeonooicennas KOHCMPYKYUsi XAPAKMEPU3YEmcst  HAsIBHOCHbIO
3AKPENTICHO20 60 BOZHYMbIX OOKOBUHAX PAbOYE20 OpP2aHA BATUKA C 6OPCOM, KOMODbIIL
obecneyugaem nepsuynyio cenapayuio Kiyouen. Pazpabomxa xoncmpykyuu mpebosana
nposedenust psoa IKCNEPUMEHMATLHBIX UCCLe008anull. B 0annou cmambe uznosicenvl
MemoOuKU NpoBeOeHUs UCCIe008aHUll, npusedenvl (homozpaguu  UCHOTb308AHHOO0
nabopamopnozo  0b6opydoganus U e2o0  onucanue.  HMznooicenvl  pe3yivmamol
IKCNEPUMEHMATIbHBIX UCCTE008AHUN. DKCNEPUMEHMANbHBIE UCCIe008aHUSL HANPAGIEeHbl HA
onpeoenenue Cuibl 0asieHus KIyOHEHOCHOU MACChl HA 8ATUK C 60PCOM. Yuumbvieas mo,
Mo 60pc He OONNHCEH CUIbHO CMUHAMbCS, YMO npueedem K mpasMuposanuio WKypKu
KIyOHell, asmopamu maxaice onpeoeneHsl NPeoeibHble 3HAYeHUs CUbl OA8NeHUs 8AIUKA HA
Kyonu. AHamuz OaHHBIX UCCTEO08AHUL NO360JUTL 0DOCHOBAMb PAYUOHATBHYIO MACCY
8aNUKA, KOMopasi obecneuum c800600HOe NPoxXodcoeHUe KiyoHell o0 HUM NpU YCI08ULU UX
HempasmMupo8anusL.

Kniwouesvie cnosa: xnybenv, cuna 0aeienus, 3KCNEPUMEHMATbHBIE UCCIEO08AHIUS,
BENUYUHA, BUO NOBPENCOCHUS KIyOHell.
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O. Nalobina, A. Shymko

STUDIES OF THE INTERACTION OF THE CUSHION
OF MODERNIZED UNDERMINING WORKING BODY
OF POTATO HARVESTER WITH TUBERS

Given the fact that the efficiency of harvesting such crops as potatoes and
jerusalem artichokes, in general, is evaluated by reducing losses during harvesting,
which is achieved by minimizing injuring of the tubers, the authors propose an
upgraded design of undermining working body. The proposed design is characterized
by the presence in ugot sides of the undermining working body rollers with a nap that
provides primary separation of the tubers. The design required a series of pilot studies.
This article describes the methodology of research, given the pictures used laboratory
equipment and its description. Presented the results of experimental studies.
Experimental studies aimed at determining the pressure force tuber weight on the
roller with a nap. Considering that the nap should not be trampled on, which will lead
to the injury of the skins of tubers, the authors also determined the maximum value of
the pressure cushion for the tubers. Analysis of these studies has allowed to
substantiate the rational weight of rollers, which will permit the free passage of tubers
under them without injuring of tubers.

Key words: tuber, the pressure, experimental research, quantity, type of damage of
tubers.

JI. CaBuenko, C. Kyxapen, B. CaBuenko
AHANN3 CUCTEMbI MFPAXXOAHCKOWN 3ALLUTLI B AMNK YKPAUHbBI

B cmamwve npoananuzuposana cywecmsyrowas cucmema epaircoanckoll 3auumol,
a makoice paccmompenvl NPUYUHbL BO3HUKHOBEHUSL upe3sbiuaiinbix cumyayu 8 AIIK
Ykpaunvi. Cumyayus c¢ mapacmanuem meHOEHYUl CHUICEHUS. YCMOUMUBOCTU
DYHKYUOHUPOBAHUA ACPONPOMBIULIEHHO20 KOMHIEKCA 8 YCA0BUSAX IKOI0SUHECKOU U
KAUMAMUYECKol cumyayuu nocmosnio ycioxcusiemes. Tax, ¢ 2015 200y 6 Yxpaune
sapezucmpuposano 148 upezgviuatinbix cumyayuti, umo Ha 3,5% oonvute, wem ¢ 2014
200y, 42,57% u3 komopuix cocmasaaom mexnozenHvle cumyayuu, 52,03% cmuxuiinsie
beocmeus u 5,4% coyuanvuvie cumyayuu. CHudCeHUe Kavecmea NOAYHAEMOU
CeNbCKOXO3AUCMBEHHOU NPOOYKYUU U POCHT ONACHOCTU B03HUKHOBEHUSL YPE3BbIUALIHBIX
cumyayutl gvlosucaem npooiemy noGblUeHUs YCIMOUYUBOCTIU CeNbCKO20 XO3AUCBA K
SMUM  SGNIEHUAM, YMO, 8 C80l0 0uepedsb, OyOem HenoCPeOCHmEEeHHO QUMb HA
CcOCMosiHue NPou3800CMBEeHHOU Oe30nachocmu cmpansl. B ceazu ¢ mem, umo
nPOO0BOILCMBEHHASL DE30NACHOCMb U CPEeOCMBd K CYWECMBOBAHUI) OONbUUHCMEA
CO000WeCma8 3a8UCIIM O CeNbCKO20 XO03AUCMEA, 4 MAKICE CMEICHBIX C HUM ompaciel,
deticmayowas cucmema 2padcOAHCKoU 3auumsl 8 001ACMU CenbCKo20 X035UCmad,
JHCUBOMHOBOOCMEBA, PLIOOIOBCMBA U JECHO20 XO3AUCMBA A6AEMC s KPAUHE BANCHOU 8
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0essmenbHOCmY N0 BOCCMAHOGIEHUIO U JUKEUOAYUU NOCACOCMBUU UPEe3BbIYATIHBIX
cumyayuti u mpedyem OanbHetUx UCC1e008anUll.

Knwuesvie cnosa: cucmema 2padicOaHCKol 3auumpl, 4pe38blualinble CUmyayu,
cmuxutinvle 6e0Ccmasusl, IKOI02UYeCKUll Xapakxmep, MmexHo2eHHblll Xapaxkmep.

L. Savchenko, S.Kukharets, V. Savchenko

ANALYSIS OF SYSTEMS OF CIVIL PROTECTION IN AGRARIAN-
INDUSTRIAL COMPLEX OF UKRAINE

The purpose of the article is to analyze the current system of civil protection in
agrarian and industrial complex of Ukraine. In terms of current growing number of
natural and man-made disasters, the increasing trend of decline of sustainability of
agrarian and industrial complex in terms of ecological and climatic situation
increasingly complex. Thus, in 2015, Ukraine registered 148 emergencies, which is
3.5% more than in 2014, of which 42.57% are man-made situations, natural disasters
52.03% and 5.4% of situations of social character. Reducing the quality of received
agricultural production and increase the risk of emergencies highlights the problem of
increasing sustainability of agriculture, which in turn, will directly affect the
production security. Residents of the country who are living and working in rural
areas are the most vulnerable. Due to the fact that food security and livelihoods of
most communities depend on agriculture and adjacent areas that the current system of
civil protection in agrarian and industrial complex, livestock, fisheries and forestry is
crucial in the work of restoration and emergencies and requires further research.

Key words: system of civil defense, emergencies, natural disasters, environmental,
manmade.

0. ®. CoxonoBckuii, JI. M. CokooBckas

OHEPIOCBEPEIAKOLLEE YMNPABJIEHUE
OCBETUTENIbHON YCTAHOBKOW

IIpoananusuposanvl co8pemeHHble MeXHOA02UU 8 OONACMU CUCTEM OCBeUjeHUs
ogucHvix  30anuil. Ilpednodicena cucmema ynpaeieHus oceeweHuem oguca ¢
npumenenuem MuKkponpoyeccopnoz2o ycmpoiicmsa. HMoes sakmouaemcs 6 co30aHuu
yenosutl, hobyxcoarouux pabomnukos oguca K 9@GeKmueHomy UCnoab308aHUI0
ecmecmeenHHo20 oceeujerHus. B ciayuae HeOocmamouno2o YpoeHs oceeujenus uyepes
3amemMHeHUue OKOH cucmema He NO0360JAem GKIOUUMb O0CMAMOYHOe KOJIUUeCmeo
CBEMUNLHUKOS, 3ACMABIAsl COMPYOHUKO8 OMKpuimb dcantozu. Ilpu ucnonvsosanuu
CYMOUHO20 JUMUMA INEKMPOIHEPSUU CUCTEMA NePexooum 6 IKOHOMHbBIL PedtCcUM
dyukyuonupoganus. Cymounvlii Jqumum Onpeoeniemcss npoooIHCUMENLHOCBIO
MEeMHO20 6peMeHu CYMOK Ha UHmepsane paboueo OHA U O00IAYHOCMbIO 6
coomeemcmeuy ¢ npocHO30M no2oobl. llepuoouueckoe 6bIKNIOYEHUE OCBEUeHUs 6
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Hepabouee 8pemsi OCYWECBSemcs ¢ YYemomM NPUoOpUmemHocmu nomewenui. /s
NOBbIULEHUST IHEP2OIPHEKMUBHOCTIU IIEKMPULECKOL Cemu nPedaazaemcs yCmaHosKka
CONHEeuHbIX  NaHenell, Komopvle 0y0ym YACMUYHO  NOKPbIBAMb  CAPOC  HA
INEKMPUUECKYIO IHEPSUIO.

Knwouesvie cnosa: suepeocbepezarouee ynpasnenue, HomosdnreKmpuieckas
cucmema, FBD-ouazpamma, acmponomuueckutl Karenoapsb, npocHo3 Ho2oobl.

O. Sokolovskyi, L. Sokolovska
ENERGY SAVING LIGHTING CONTROL

In the article it is investigated up-to-date systems which are used for office
lighting. The microprocessor system of lighting control is offered. The system
motivates office workers to use outdoor lighting effectively. It doesn't allow to switch
on sufficient number of lighting appliances and makes the workers open jalousie. After
finishing daily limit the regime of economy begins. Daily limit is determined by the
length of the night time and cloudness. Periodical switching off the light at non-
working time is realized with taking into account the priority of rooms. It is offered to
install solar panels for increasing effectiveness of electrical system. They will partly
satisfy electricity demand.

Key words: energy saving lighting control, solar power system, FBD-diagram,
astronomical calendar, weather forecast.

V. Turchenyuk, N. Frolenkova, A. Rokochynskyy

SYSTEM OPTIMIZATION REGIME, TECHNOLOGICAL AND STRUCTURAL
PARAMETERS RICE IRRIGATION SYSTEMS ON ECOLOGICAL AND
ECONOMIC PRINCIPLES

The paper substantiates the needs of system optimization for regime, technological
and structural parameters of water regulation during the functioning of rice irrigation
systems, set methodological approaches and results, formulated approaches to
selection of project criteria and conditions of economic and environmental
optimization, the creation of complex optimization models in projects of reconstruction
and exploitation taking into account climatological based management strategies for
the same objects. Have been proposed complex of measures as a result of system
optimization, that focused on improving of natural state reclamation for rice irrigation
systems, increasing their technological and technical excellence, and introducing
water-and energy- saving of irrigation regime for rice and rice related crop rotation.

Keywords: system optimization, natural meliorative regime, rice irrigation system,
ecological and economic principles
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B. A. Typueniok, H. A. ®poaenkoBa, A. H. Pokounncbkuii

CUCTEMHAA ONTUMU3ALNA PEXUMHbBIX, TEXHOJIOTMYECKUX
N KOHCTPYKTUBHbBIX MAPAMETPOB PUCOBbIX OPOCUTEJIbHbIX
CUCTEM HA 3KOJ10INo-aKOHOMUYECKUX NMPUHUUNAX

B pabome obocnosana neobxooumocmov npoeOeHUsT CUCMEMHOU ONMUMUZAYUL
PDEACUMHBIX, MEXHOIOSUYECKUX U KOHCPYKMUBHBIX NAPAMEMPOS 8000Pe2yIUPOSAHUS
npu QYHKYUOHUPOBAHUU PUCOBBIX OPOCUMETbHBIX CUCTIEM, UZLONCEHb MEMOOUEeCKUe
nooxo0vl U pesyivmamol, COOPMYIUPOBAHLL NOOX00bL K 6bI00PY NPOEKMHbBIX
Kpumepues U YCI0GUN IKOHOMUUECKOU U IKONOSUHECKOU ONMUMU3AYUL  Npu
NOCMPOECHUU — KOMMWIEKCHbIX — ONMUMU3AYUOHHBIX —~ MOOelel 6  NPOoeKmax — ux
PEKOHCMPYKYUU U IKCHIYAMAayuu ¢ y4emom KIUMAmoI02Uu4eckol cmpamecuu
ynpasnenus maxumu o6vexmamu. IIpeonosicennvlii. KOMNIeKC Mep, KaK pe3yibmam
CUCMEMHOT ONMUMUZAYUU, OPUESHMUPOBAH HA VIIYYUEHUE NPUPOOHO-METUOPATMUBHO20
COCMOSIHUSL PUCOBBIX OPOCUMETbHBIX CUCTMEM, NOGbIUEHUE UX MEXHOIOSUUECKO20 U
MEXHUYECKO20 COBEPUICHCMEA, GHEOPEHUEe B000- U Pecypcochepeaoujux pelcumos
OPOULEHUsL PUCA U CORYMCMBYIOWUX KYIbIYP PUCOBO20 Ce60000pomd.

Knioueevte cnosa: cucmemnas onmumuzayus, APUPOOHO-METUOPAMUGHDILL
PedACUM, PUCOBAsL OPOCUMENbHASL CUCEMA, IKOTI020-IKOHOMUUECKUE NPUHYUNDI.

P. C. I'pynosBslii

OBOCHOBAHME YCTAHOBKM ANA NCCIIENOBAHUSA BUHTOBOIO
KOHBEUEPA C BPALLAKOLWMMCSHA KOXYXOM

Hayunas paboma noceéawena paspabomre u 00OOCHOBAHUIO KOHCMPYKYUU
VCMAHOBKU OJIs UCCIe008ANUS BUHINOBIX KOHBEUEPO8 C 8PAUAIOUSUMCS. KOHCYXOM U C
WIHEKOM C HOCMENEHHO 603PACMAIOWUM WA20M GUMKOE 8 HANPAGAEHUU OBUICEHUS
2py3a HA OCHOBE AHANU3A U CUCTNEMATNU3AYUU MEOPEeMUUEecKUX OCHO8 U Memooo08
onpeoenenus KOHCIMPYKYUOHHDIX, KUHeMamu4ecKux, OUHAMUYECKUX,
IKCHIYAMAYUOHHBIX NAPAMEMPOE U XAPAKMEPUCTIUK SUHMOBbIX PAOOUUX OP2aHO08,
U3JI0JICEHHBIX 8 IUMEPAMYPHBIX UCTOYHUKAX U HA OCHOBE NPOBEOCHHBIX COOCMBEEHHbIX
meopemuyeckux 1 IKCnepuUMenmanbiblx uccredoganui. Onucan nopsaodox nposedeHus
UCcne008anull  GeIUYUNbL  KPYMAWe20 MOMEHMA, 9SHep203ampam npu  nycke
3G2PYIHCEHHO20 SUHMOBO20 KOHGeUepa CO WHEKOM C NOCWENEeHHO G03PACMmAaloujum
Wa2oM GUMKO8 6 HANPABNEHUU OBUNCEHUS 2PY3d U OYEHKYy MpPAaeMUpOSAHUs 3epHa
CeMeHHO20 Mamepuana.

Kniouesvie cnoea: 6unmogoii Komeetiep, 3epHOGOU Mamepuan, YCMAaHO8Kd,
pacuem, mpaHCnopmuposKa, CMeWUBAHUsl, IHEP2OEMKOCHb, IHEPLO3ANPAMbL.
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R. Grudovyj

OBJECTIVATION OF ADJUSTMENT FOR EXPLORATION OF SPIRAL
CONVEYERS WITH ROTATION COVER

Scientific research is concerned with development and objectivation of the
adjustment construction for exploration of spiral conveyors with rotation cover and
screw with reaching winding pitch in direction of the cargo moving on the basis of
analysis and systematization of theoretical foundations and methods of determination
of constructive, kinematical, dynamical, exploitative standards and characteristics of
the screw working attachment mentioned in source of literatures and on the basis of
provided own theoretical and experimental researches. Experiment procedures of the
size of rotation moment, energy requirement during start-up of conveyer and the screw
with incremental winding pitch in direction of load moving and grain injury evaluation
of the seed grain - are described.

Key words: spiral conveyor, grain material, adjustment, calculation,
transportation, mixing, energy intensity, energy consumption.

C. C. Kapao6sbinemnn, 3. A. ®equeHKo

MCCNEOAOBAHUE COCTOAHUA MOBEPXHOCTU U CTPYKTYPbI
NMOBEPXHOCTHbIX CINIOEB METAJIJTIA U3HOLUEHHbIX
CENAPUPYIOLLUX PELLET B NPOLIECCE 3KCINYATALIUN

Ha cecoous ocnosnbim 0bopyoosanuem 015 U3MeNb4eHus 3ePHOB020 MAmMepuana
AGNAIOMCA MOIOMKOGble OpOOUTKU YOapHo2o Oelicmeus. I asubimu Cenapupyrouwumu
NEMEHMAMU @ IMUX MAUWIUHAX, OMEEUATOWUX 3a KAUeCmE0 UCXOOH020 Mamepuand,
Kax npaeuno, Aeuawomca pewema. Hmenno ¢ nomowwlo pewem pezynupyemcs
KPYNHOCMb HOMOAA, G 3HAYUM U KAYeCMEO HPOOYKIMOG NOMOAA NpU GbINOJHEHUU
onepayuu npoceuganus.. B npoyecce sxcniyamayuu cenapupylowjue pabouue opeamvl
UHMEHCUBHO USHAWUBAIOMC U O00BOIbHO ObICMPO mepsiom padomocnocooHOCMb,
umo Oenraem ux HeOOCMAMOUHO dpghexmusnvimu 6 ucnoavsosanuu. Iloomomy
uzyuaemecs Xapakmep UsHOca NOGEPXHOCMU CENapupylowux peuiem noo oelcmeuem
NOMOKA 3ePHOB020 MAMEPUAA, A MAKICE NPOBEOCHUs. CINPYKIMYPHBIX UCCAE008AHUIL 6
NOBEPXHOCIHOM ClO€ peulem.

Kniouegwie cnoga: pewiemo, usnoc, nogepxHocms, monocpaghus, memainocpagus,
IKCHIYAMAYUS.
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S. Karabynosh, Z. Fedchenko

RESEARCH OF SURFACE AND STRUCTURE OF SURFACE LAYERS
OF METAL OF SEPARATING SIEVES WORN IN THE PROCESS
OF OPERATION

The main equipment for crushing of the grain material are hammer impact
crushers. The main separating elements in these machines that are responsible for the
quality of the source material, as a rule, are the sieves. With the help of sieves the size
of grinding, and therefore the quality of the products of grinding during the operation
of sifting is regulated. In the exploitation process, separating working bodies wear out
rapidly and quickly lose their working capacity, making them not efficient enough to
use. Therefore, the surface wear pattern of the separating sieves under action of a
stream of grain material is studied, and the structural investigations on the surface
layer are carried out.

Key words: sieve, wear, surface, topography, metallographic, operation.

B. A. Bacaprumn, O. A. JlappuHk, B. 0. Mamienko

9KOHOMWYECKAS OLIEHKA UCMOJIb3OBAHUA B PALIMOHAX
MOJNOAHAKA HEMELIKKOU OBYAPKU MACHbLIX CYBNPOAYKTOB

B cmamve paccmampusaiomces 60npocvl KOPMAEHUA MONOOHAKA — HeMeYKou
06UAPKU MACHULIMU CYONPOOYKMAMU 8 YCNOGUAX HAYYHO20 YEeHMmpa NOO20MOBKU
NONUYEUCKUX.

Yemanoeneno, umo 3a nepuoo uccie0o8anull Hcusas Macca cobax KoOHmpOIbHOU
epynnwl 3a 1 mecay yseauuunace na 2,1 ke, pocm — na 2 cm. JKusomnvie 2 onvimmoii
2pynnel, KOmMopwvle NOIYYANU OMX00bl MACONepepadamuvléaioueco npeonpusmus, 3a
ONBIMHYBIL NEPUOOD YEETUUUTU HCUGYI0 Maccy Ha 3,4 ke u pocm 6 XolKe — Ha 4 cMm.

Ilpu pacuemax sxonomuyeckol 3¢)gekmuenocmu MONOOHAKA COOAK ONbIMHOU
epynnoul 3a nepuoo ucciredosanuti Heobxooumo 319,5 ke kopmos.

Obwee xoauyecmeo 3ampam — 3195 epugen, umo meHnvile, 4em y UX AHAl0208 C
KoumponwvHoti epynnsl Ha 30 epuseH.

Knwoueswvie cnosa: nemeyxas o8uapka, MacHvle CyOnpoOyKmul, payuoH, y4eOHbli
YeHmp n0020MOBKU NONUYEUCKUX, IKOHOMUYECKAS DPPeKMUSHOCMb.

V. Basargin, O. Lavryniuk, B. Mamchenko

ECONOMIC EVALUATION OF USE OF MEAT SUBPRODUCTS IN RATION
OF YOUNG STOCK OF GERMAN SHEPARD

The article examines the issues regarding to feeding young stock of German
Shepard with meat subproducts under the terms of scientific center of police training.
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It is determined that for the period of research, the live weight of dogs of control
group increased in 2,1 kg, height — for 2 cm per 1 month. Animals of the and testing
group receiving the wastes of meat-processing company increased the living weight for
3,4 kg and height — for 4 cm during the research period.

During the calculations of economic sufficiency of young stock of testing group for
the period of test, it is necessary to have 319,5 kg of fodder.

Total cost of expenses — 3195 UAH, which is less than similar to tested group for
30 UAH.

Key words: German Sheppard, meat subproducts, ration, scientific center of
police training, economic sufficiency.

E. A. AekceeBa

BITMAHUE MEJNTIO®AI HA TEMATOJIOTMYECKUE NOKA3ATEJIU
MHBA3UPOBAHHbIX OBEL

Ilpeocmasnenvt pezyrvbmamol onpedesienus eAusHus 8030youmesi menroghazo3a Ha
2emMamonoeudeckue NOKa3amenu HNOPAJICEHHbIX o06ey ¢ yuemom nokazameJell
UHMEHCUBHOCMU  UHBA3UU (HU3KOU — 73,4+5,6 9K3eMNIapo8 HACEKOMbIX Ha meie
AHCUBOMHO20 U bICOKOU — 156,2%7,7 3K3.). B onvime ucnoiv3o06anu oeey poMaHo8CKoOU
nopoobl 803PACHOM Om 00H020 00 mpex Jem. Hnesazuposannocms osey meroghazamu
uzyuanu nymem HOJIH020 0OCAEO08AHUSL BOJIOCIHO20 U KOJICHO20 NOKPOBOS HCUBOHIHDBIX.
Yemanoenena npamas sasucumocmv medcoy cmenenvio UHEAUPOSAHHOCMU 08ey U
MANCECBIO  2eMAMONO2UYECKUX — U3MeHeHull 6 ux opeanusme. [Ilpu Huskou
UHMEHCUBHOCMU MENOMALO3HOU UHBA3UU NPU OMCYMCMEUU KIUHUYECKUX NPUSHAKOS
bonesnu 6 Kkposu osey oocmosepro (p<0,05) 603pocio KoOIUUeCmME0 ACUKOYUMO8 3d
cuem Koauvecmea 303uHounos. Ilpu 6bicOKOU UHMEHCUBHOCTHU Men0haz03HOU
UHBA3UU NOSBISLIUCL XAPAKMepHble OISl Melogaz03a osey KIUHUYeCKue NPUsHaKy, da 8
KPOBU CHUMNCALOCH KOIUYECHBO IPUMPOYUMO8, codepicanue cemoznodouna (p<0,05) u
VEEAUUUBANIOCL KOIUYECMBO JAeUKoyumos, 303unoguros (p<0,01) u aumgpoyumos
(p<0,05).

Knrouesvie cnosa: wmenogacos, 06yvl, cemamonocuyeckue  NOKA3amenu,
UHMEHCUBHOCTb UHBAZULL.

Ye. Alieksieieva

IMPACT MELOPHAGES ON HEMATOLOGICAL INDICES
OF INFESTED SHEEP

Presents the results determine the impact of melophagosis pathogen on
hematological indices infected sheep considering indicators intensity of infestation
(low— 73.4+5.6 instances of insects on the body of the animal and high -
156.2+7.7 ins.). In experiments using Romanov breed sheep aged from one to three
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years. Infestation of sheep by melophages studied by full survey of the hair and skin of
animals. Established a direct dependence between the degree infestation of sheep and
severity of hematological changes in their body. For low intensity melophagosic
infestation in the absence of clinical signs of disease in the blood of sheep significantly
(p<0.05) increased the number of leucocytes at the expense the number of eosinophils.
For high intensity of melophagosic infestation appeared characteristic for
melophagosis of sheep clinical signs and in blood decreased number of erythrocytes,
hemoglobin (p<0.05) and increased the number of leucocytes, eosinophils (p<0.01)
and lymphocytes.
Key words: melophagosis, sheep, hematological indices, intensity of infestation.

P. B. KoBaiabuyk

PE3YJIbTATDI 3KCI'IEPI/IMEHTAJ'IbeIXvI/ICCHEJ],OBAHMVI
AOE®OPMALIUU N3TTOMA CTEBJIEN KOHOIMIN

B pabome uznodicenvi  pesynbmamul  IKCNEPUMEHMATLHLIX — UCCIE008AHUL
Odepopmayuu uznoma 01a cmebiell KOHONAU HpU ombope npob 6 OceHHULl nepuoo.
Buvissnen nepeuenv 6HeWHUX U 6HYMPEHHUX (QAKMOPO8 BIUAHUA HA NPOMEKAHUe
oannozo npoyecca. Onpedenenvl cuna uzioma cmeobnei KOHONAU 6 3A8UCUMOCU OMm
naeya NPUNONCEHUs CUIbL, GIANICHOCMU U KOHYCHOcmu cmebneu. Buinoanen
CMamucmudeckull aHanu3 NOJYYEHHbIX UCCIe008amenbCKux OauHbX. IIpusedenul
makoice pe3yibmamvl UCCIeO008AHUL C UCHONb308AHUEM Memooa MamemMamu4ecko2o
NAAHUPOBANUS. IKCHEPUMEHMA C NpumMeHeHuem npozpammuozo npodykma «MathCAD
15». [lonyuenvl ypagnenuss pecpeccuu, KOMOpoe pAacKpbléaem 3aKOHOMEPHOCHU
GIUAHUA HA GEIUYUHY Y2ld OMKIOHEHUs OM NePEBOHAYUANbHO20 NONOMNCEHUs Cmeonu
CeOyIoWux —napamempos:  GIANCHOCMb Cmebs, KOHYCHOCMb —cmeOas, Nieyo
npunodxcenuss  cunvl. Ilocie  nonyyemHus —ypaeHeHuem — peepeccuu  NOCHpPOeHbl
NOBEPXHOCU OMKIUKA, AHATU3 KOMOPLIX NO3GONUNL YCIAHOBUMb 8eCOMble (PaKMopbl
GIUAHUA HA BeTUUUNY Yena omeuba cmebaell.

Knroueewie cnoea: crediv, KOHOIUISA, H3JIOM, BIQKHOCTb, KOHYCHOCTb.

R. Kovalchuk

RESULTS OF EXPERIMENTAL STUDIES OF DEFORMATION
OF THE BREAK OF STALKS OF HEMP

In this article results of pilot studies of deformation of fracture of stalks of hemp
for provided sampling in autumn. Discovered list of external and internal factors
influencing the flow of the process. Determined force on a break of a fracture of hemp
stalks depending on the application arm strength, humidity and taper stems. Executed
a statistical analysis of the experimental data. Specified research results with the use
of mathematical experiment planning using software «MathCAD 15". Is received the
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equation regression, which reveals patterns of influence on the angle of deviation from
the initial position stems the following parameters: humidity stalks, stems obliquity,
shoulder application of force. According to the regression equation built surface
response, analysis of which revealed important factors significant impacts on the angle
of deviation stems.

Keywords: stalks, hemp, break, humidity, conicity.

A. M. JluxouBop

NnPOU3BOAUTENIBHOCTb N AKOHOMUYECKAA 3PDPEKTUBHOCTD
PbIKESA APOBOIo B 3ABUCUMOCTU OT HOPM YOOBPEHWUNA
B YCNTOBUAX 3ANAOHOU JIECOCTENAU

B ycnosusx 3anaomoii Jlecocmenu Ha memMHO-CEpbIX NOYBAX UZVUEHO GRUAHUE
MUHEPATLHBIX  YOOOPeHUull Ha  YPOJICAUHOCMb  pbloces.  YCmanogneHo,  4mo
VPOAUCATHOCTN ceMsH puidicess copma Mupadic noo eiusHuem MUHepaibHblx Y00opeHul
nosvicuiace ¢ 1,28 m / ea na sapuanme 6e3 yoobpernuii 0o 2,44 m / ea na eapuanme c
sneceruem NixoPeoKi20, mo ecmo evipocia na 1,16 m / ea, unu na 90, 1%.

Veenuuenue Hopmbl GHeCeHUS MUHEPATBHLIX YOOOpeHull Npuseno K pocmy
pacxooos no 7376 epn Ha koumpone 00 14312 epn 6 NixoPeoKi. Hecmomps ua
SHAUUMENbHbIL POCM pacxo008, 8biCOKUll Yucmolil 00xo0 (22288 epw ¢ 1 ea) noryuero
3a éHecerue 8bicoxoll Hopmbl -N120PgoK20.

Knrouesvle cnoea: puioiceti, Hopmbl YOOOPEHUll, VPOICAUHOCHb, IKOHOMUUECKASL
aghgpexmusrnocme.

M. Likhochvor

PRODUCTIVITY AND ECONOMIC EFFICIENCY OF SPRING FALSE FLAX
DEPENDING ON FERTILIZERS RATES IN THE CONDITIONS
OF THE WESTERN FOREST-STEPPE

In the western Forest Steppe, the influence of fertilizers on false flax yield on dark
grey soils was studied. It is determined, that yield of false-flax variety Mirage under
fertilizers influenced increased from 1.28 t / ha on the variant without fertilizers up to
2.44 t/ ha on the variant with N1,0Rg0K120, application, increased by 1.16 t/ ha, or by
90,1%.

It is shown,that the increase application of fertilizers led to higher expenses from
7376 UAN on control up to 14,312 UAN for NixRgKiz. It should be noted, that in
spite of considerable increase of expenses, that highest net profit (22,288 UAN pe 1
hectare) was obtained applying high rates - N2Re0K120-

Key words: false flax, rates of fertilizers,yield, economic efficiency.
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A. I1. MejbHUYYK

NMPOAYKTUBHOCTb U OBMEHHbIE NPOLECHI B OPFAHU3ME Bbl4YKOB
NP CKAPMJIMBAHUUN PA3HOIO KOJIMMECTBA TPUTUKAIIE

Ilpugedenvt pezyromamol UCCACO08AHUL NO UCHOIL30BAHUIO 015 OMKOPMA
MOJIOOHSKA — KPYNHO20 — p0o2amo2o  CKOMA  3epHOCMecell  pa3Ho2o  CcoCmasd,
npouseedennvix 6 30He llonecvsi Yipaunvl (%): Nel (nuenuya — 40, aonun — 35,
osec — 25), No2 (nwenuya — 20, mpumuxane — 20, monun — 35, osec — 25), Ne3
(mpumuxane — 40, aonun — 35, ogec — 25). Yemanoeneno, umo 3amena 8 cocmasge
seprocmecu 20-40% (no macce) depmu nueHuYbl HA AHATIO2UYHOE KOTUYECHBO 0epmiu
MPUMuKaie npu OmKopme ObluK08 He2amueHo 6IUsienm Ha UX nPOOYKMuUGHble Kauecmed
(na 8,0-14,8%) u ysenuuueaem sampamvl KOpMO8 HA eOUHUYY npooykyuu (na 8,3—
16,7%).

Hcnonvzosanue 6 cocmase 3eprHocmeceii No2 u Ne3 Ons KOpMAEHUSI HCUBOMHBIX
PA3HLIX 003 MPUMUKALE CHUNCATIO NePeGAPUMOCHIb OCHOBHBIX NUMANENbHbIX 8eUleCs
Kopma: cyxoeo gewgecmea — nHa 1,04-3,12%, npomeuna — 1,06-3,31, scupa — 7,36—
11,00, knemuamxu — 0,35-3,08 u BOB — na 0,54-2,05% abconromuoix. Omiaooicenue
HUMpoz2eHa 8 meie ObIYKO8 ONbLIMHBIX 2pynn 6bi10 MeHbuie Ha 26,61—35,45 2, uiu Ha
29,9-39,8%, uem 6 KOHMPOILHBIX AHANO208.

Knrouesvle cnosa: ropmnenue, mpumuxdaie, MOJOOHAK KPYHHOZO pPO2AmMO20
CKOma, 3epHOCMECh, PAyUoH, NPOOYKMUBHOCHb, NEPesapUMOCb.

A. Melnichuk

PRODUCTIVITY AND METABOLIC PROCESSES IN THE BULL’S
ORGANISM WHILE FEDING WITH DIFFERENT AMOUNT OF TRITICALE

The paper presents the results of the research on the use for fattening of young
cattle with grain mixtures of different composition, harvested in the Polissya region of
Ukraine (%). Nel (wheat — 40, lupine — 35, oats — 25), Ne2 (wheat — 20, triticale — 20,
lupine — 35, oats — 25), M3 (triticale — 40, lupine — 35, oats — 25 ). It has been
established that the replacement of grain mixture composed of 20-40% (by weight) of
wheat middlings for the same amount of triticale middlings while fattening of bulls
affects negatively on their productive capacities (at 8,0-14,8%) and digestibility of
essential nutrients in feeds and increases the cost of feed per unit of production (at
8,3-16,7%).

The use of grain mixture in composition Ne 2 and Ne 3 for animal feeding of
different dozes of triticale decreased the digestibility of essential nutrients in feed: dry
substance at 1,04—-3,12% of protein — 1,06-3,31, fat — 7,36-11,00, cellulose-0,35-3,08
and BER - a 10,54-2,05% in absolute. The postponent of nitrogen in the body of
research groups of bulls was less at 26,61-35,45g or at 29,9-39,8% than in control
figures.

Keywords: feeding, triticale, the young cattle, grain mixtures, ration, productivity,
digestibility.

418



ISSN 2518-7279 Bicuuk JKHAEY, 2017, Ne 1 (58), 1. 1

A. C. Pomanuyk

CPEOAHECYTOYHOE MNOCTYIJIEHUE U BbIAENEHUE
HESCTEPUPULIMPOBAHHbIX XXKUPHbIX KNCITOT U NPOOYKTUBHbIE
NOKA3ATEJIA KOPOB NPU HAITM4YNU B UX PALUMOHE
KO®EMNHOIO LLUIAMA

Hccnedosanvt obmennvie npoyeccol azomcooepicaujux coeOuHeHull 8 HCUOKOM
cooeparcumom pyouda, npoOyKmMuUEHOCMsb U COCMAE MOJIOKA KOPO8 8 JlemHUll nepuoo.
Buicoxuii yposenv xnemuamxu noayyunu 3a cuem 000a6ieHUs 6 PAYUOH KOpPO8
Kogetinoeo winama. Koposam 6 cocmage KomMoOuKopma cKapmMausanu Kogheunvlti uiam
6 konuuecmee 8 u 16 %. Ycmarnosneno, umo cpeoHeCcymoyHo ¢ KOpMamu 8 opeaHusm
KOp08, KOMOPLIM éMmecme ¢ MOA000U 31aK080-6000601 mMpagol U KOMOUKOPMOM
ckapmaueanu  Kogpelnviti  wiiam  nocmynaro wa 4,2 u 11,2 % 6onvwe
HetimpaneHooemepzenmuou u 4,5 u 12,2 % kucrommooemepeenmuou Kiemuamxu.
Crapmnuganue Koposam Kopennozo waama npugooum K yMeHbuleHuro KOHYeHmpayuu
aA30Ma aMMUAKa U AMUHHO20 A30Ma 8 UX IHCUOKOM COOEpIHCUMOM PYOya He3A8UCUMO
om 8pemMeHU No OMHOWEHUIO K Hauany Kopmienus. [Ipu smom, koruuecmeo 06eixko8o2o
aszoma 6 pyoyogou HCUOKOCU UCCIe008amMeNbCKUX Kopog yeeauyusonacs Ha 10-1 wac
om Hauana xopmaeHus, a obwezo — na 7-10-i. B pezyismame ckapmausanus Moaooot
mpasvl, KOMOUKOpMA U KOGQEUHO020 Wiama y KOPO8 NOBbIUAIMCA CPEOHeCYMOYHble
Haoou monoxka. OOHOBPeMEHHO 6 MOJNOKe UCCLedyeMblX KOpPO8 YBelUudU8aemcs
codepaicanue beaxa, scupa u rakmo3svl. Haubonee svipasicennoe nusHue Ha ooMenHble
npoYeccvl A30Mco0epiHcayux coeourenutl 8 pyoye u NpooOYyKmueHvle noKazamenu
KOpo8 npou3zeo0um OONOJIHUMENbHOE CKAPMIUBAHUE KOPOBAM, 6Mecme C MOA000U
31aK060-00060601 MPABOU U KOMOUKOPMOM, Koghelino2o utrama 6 koauvecmee 16 % om
Maccwl KOMOuKopma.

Knrouesvle cnosa: rogpelinvlii winam, KUCIOMHOOEMEPSEHMHAS KIemyamKd,
MUKPOOUAbHYIL Denok, azomcodepiicaujue COCOUHeHUS, AMUHHBIL a30m, OenKo8blll
azom,o0wutl azom.

A. Romanchuk

AVERAGE DAILY REVENUES, BUT SELECTION IS NOT ESTERIFIED
FATTY ACIDS AND PRODUCTIVE COWS SIGNS IN THE PRESENCE
COFFEE IN THEIR DIET SLURRY

Studied the metabolism of nitrogenous compounds in the liquid contents of the
rumen, milk production and composition of milk cows in summer. Higher levels of fat
obtained by the addition to the diet of cows coffee sludge. Cows fed feed consisting of
coffee slurry in an amount of 8 and 16 %. Established that the average daily feed of
cows in the body, which together with the young grasses and legumes and forage fed
coffee sludge reported in 4.2 and 11.2 % more neutral detergent and 4.5 and 12.2 %
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acid detergent fiber. Feeding cows coffee sludge results in reduction of nitrogen
ammonia and amino nitrogen in their liquid roomy scar regardless of time relative to
the start of feeding. Thus, the amount of protein nitrogen in the rumen fluid of cows
increased research at the 10th hour from the start of feeding, and general — to 7-10th.
As a result of feeding the young grass, fodder and coffee sludge cows increased
average daily milk yield. At the same time research in the milk of cows increased
protein, fat and lactose. The most pronounced effect on the metabolism of nitrogenous
compounds in the rumen of cows and productive performance makes extra feeding
cows with young grasses and legumes and forage, coffee slurry in an amount of 16 %
by weight of feed.

Key words: coffee sludge, acid detergent fiber, microbial protein, nitrogen-
containing compounds, amino nitrogen, protein nitrogen, total nitrogen

IO. A. IléBa

OLIEHKA BJIUAHUA CNMOCOBOB MEXAHVI'-IECKVOVI OBPABOTKU
NMo4YBbl MO NOKA3ATEJNAM CTPYKTYPbl YPOXAUHOCTU KYKYPY3bI

B pabome uccneoosan xapaxmep enusHus cnocobvos mexaHuyeckou obpabomxu
NOuBbl NO NOKA3AMENAM CHMPYKMYpbl YPOJICAUHOCMU KYKYpY3vl. Ycmanoseaeno, umo
2ycmoma  CmosHUs  KYKYPY3bl 6 6KOHYe Gecemayuu 3asucum om  cnocoda
Mexanuyeckou obpabomxu nouevl. Haumenvuias niommocms CMoOsHUS XAPAKMEPHA
015l Hynesol 00pabomku, a Hauboabwas - Ojsl MUHUMALLHOU o0bpabomxu. Medxcoy
2NYOUHOU MeXaHUYecKoU 00pabomKy u 2yCmomou CMosHUs KyKypy3bl YCMAHOBIEHA
Henunelnas cea3b. Haubonvwas niomuocms Habmooaemcss npu  MUHUMATbHOU
obpabomke nouswl, a yeeaudenue uiu yMeHbuleHue 21younvl 00pabomxu npueooum K
VMeHbUleHUI0 3mo2o nokazamens. Macca nowamxos na eOunuyy no8epXHOCMU NOYEbl
sasucum om cnocoba mexanuueckou obpabomxu. Hauboavwas macca noumaxos
Habmodaemcs npu uuzenesanuu nousvl Ha 2anyouny 40 cm. Haumenvwiuii ypogems
9MO20 NOKA3amens YCMAHOGNeH OAs 6cnawiku ua enyouny 25-27 cm. Hyneeas u
MUHUMATBHASL 06PAOOMKA NPUBOOSM K NepexoOHbIM NOKA3amerel MACChl NOYAmKOs
Ha eounuyy naowaou. Mzamenuusocms 2ycmomvl CMOSHUS, KOMOPAs HPOUCXOOUM 6
npoyecce 6ecemayuu, CYyWeCmeeHHO He 6IUSem HA MAccy NOYAmKO8 KYKYpy3ol.
Mexanusm enusnuss cnocobog o06paboOmKU NOYEbL HA YPOANCAU OCYUeCMBIAemcsl
6Ce0CmeUYU  KOPPEKMUPOSKU — MACCbl  HOYAMKO8 — HA  eOuHuyy  miowaou.
Makcumanvrhomy yposicaro KyKypy3ol cnocobdcmeyem dusenvhas 0opabomra no4est Ha
enyouny 40 cm. Heckonbko MeHbUuull Yypodrcati MOJICHO NOYYUMb NPU HOUEO03AUUMHOU
obpabomxe unu npu Hynesou obpabomke. Haumenvuuutl yposicail KyKypy3vl HOJYUeH
npu naxome ua 2nyouny 25-27 cm.

Kniwouesvle cnosa: mexanuueckas — obpabomka,  KyKypy3a, — cmpykmypa
VPOJCATHOCTHU, 2YCIMOMA CTMOSIHUSL, YPOICAUL.
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A. Tsova

EVALUATION OF METHODS FOR MECHANICAL CULTIVATION
ACCORDING TO THE INDICATORS OF CORN YIELD

The impact of mechanical cultivation methods on soil structure parameters yield
of corn have been studied. Changing the system cultivation should be reasonably
informed decision, taking into account the diversity of soil, climate conditions
diversity, national agricultural production, modern technology and must provide
address a number of issues: the problem of production; phytocoenotic problem;
environmental problem; social problem. In the context of resource first for the left-
bank forest-steppe Ukraine scientifically proved the feasibility of a differentiated
system of cultivation in the rotation, a part of which, depending on the structure of
sown areas, it is recommended to implement periodic application of plowing on the
background of pre-emptive use of deep and chisel plowing and surface and shallow
cultivation combined disk and instruments. But the system of differentiated tillage and
zero tillage system need its scientific coverage agroecological context. Therefore,
research agroecological methods mentioned mechanical cultivation as environmental
factors together complex interactions agro-ecosystem is an actual scientific and
practical problems. Established that the density of standing corn at the end of the
growing season will depend on how the mechanical cultivation. The smallest stand
density characteristic zero tillage, and the highest - for minimum tillage. Mechanical
cultivation between the depth and density of standing corn installed linear
relationship. The highest density observed in minimum tillage, and increase or
decrease the depth of soil leads to a decrease in this indicator. Mass starts per unit of
surface soil tillage is defined way. The largest mass starts Chiseling observed in the
soil to a depth of 40 cm. The lowest level of this indicator is set for plowing to a depth
of 25-27 cm. Zero and minimum cultivation leads to transient performance starts mass
per unit area. The variability of stand density that occurs during the growing season,
did not significantly affect the weight starts corn. The action methods of cultivation to
harvest is due to the adjustment of weight per unit area starts. The biggest corn crop
cultivation contributes chisel plowing a depth of 40 cm. Somewhat smaller harvest can
be obtained by cultivation of soil or soil with zero. The lowest maize harvest can be
obtained by tilling to a depth of 25-27 cm.

Key words: mechanical tillage, corn, yield structure, stand density, yield.
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