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PAIHIOHAJIBHE ITPUPOTIOKOPUCTYBAHHA
I OXOPOHA HABKOJIMIITHBOI'O ITPUPOJTHOTI'O
CEPEJIOBUIIIA

VIK 631.11:502.57

CTBOPEHHA BIOEHEPTETUYHUNX ATPOEKOCUCTEM
Y KOHTEKCTI YIIOBUIbHEHHA ITPOLIECIB OIIYCTE/JIIOBAHHA

FO.0. Tapapiko, JI.B. Jlanpko

Inemumym 6o0uux npodaem i meniopayii

Ha 6a3i cmayionaprux azpomexniyHux 00cidié 30iliCHeHO OUIHIBAHHS A2popecypCcHO20 No-
menyiany mepumopiit Jlicocmeny i Cmeny. O0rpynmo8ano, uj0 KOMNAEKCHe GUKOPUCHAHHS
CYYACHUX MEXHOA0IYHUX MOJNCAUBOCIELl | CMBOPEHHA NAHYI02I8 0e36I0X00HUX 8UPOOHUUUX
YuKaie 0ae 3mo2y ONMUMALbHO PO3NO0IAUMU OP2AHIYHULL 8Yeaeub POCAUHHOT Biomacu mixc
npo0o8oabLCIMEOM, eHePEOHOCIAMU | TDYHIMOM 3 CYNYMHIM nepexodom 0o bioopeaniuHoi cucme-
mu 3emnepoocmea. opmysanus apapHux UPOOHUYUX cucmeMm Ha bioeHepeemuuHill 0CHOGI
dae 3moey peanizyeamu azpopecypcHuil NOMeHYian CinlbCbK020Cn00apcbKux mepumopiii,
BMEeHuUmMU IHMeHCUBHICIMb 0eepadayiiiHuX npoyecie rPyHmMoeo20 NOKpugy, moomo npouecie
ONYCMeNBAHHS, NIOBUUWUMU eHepeeMUYHY He3aNeHCHICMb | Np00080AbUY Oe3neKy KpaiHu.

Karouoei caoea: acpopecypcruii nomenuian, 6ioenepeemuyti aepoexocucmemu, 0eepadauiiini
npouecu, Onycmear8aHHs.

Axio puist kpain AGpuKn omycTeoBaHHI
3YMOBJICHO TIEPEBAYKHO HEIOCTATHIM 3BOJIO-
SKEHHSIM, TO JIJIS1 CX1IHOEBPOIEHCHKUX KPaiH,
710 SIKUX HAJIEKUTh 1 YKpaiHa, 03HAKH OITyC-
TeJII0OBAHHY, 3TiHO 3 goxaTkoM V KouseHiril
OOH npo 60poTh0yY 3 OIYCTETIOBAHHIM, Ta-
KOJK 1 JIerpa/iariiero 3eMeJb, 0COOIMBO PO3BU-
TKOM epOo3ilfHUX IpolieciB, iX HeparioHa b-
HUM BUKOpPUCTaHHsM [1].

Cain HarojmocuTu, 1Mo s YKpaiHu
npobJieMa OIMYCTEIOBAHHS € aKTYaJbHOIO,
OCKisbKH Maitzke 50% Teputopil mignaeTbest
€pOosiiHIM Ipolecam, a 33% TepuTopii po3ra-
MIOBYETHCA Y 30HI HEZIOCTATHBOTO 3BOJIOKECH-
H4 [2]. Tlonan 20 pokiB B arpoekocucreMax
Vipainu GopMyeThes Bi'€MHUN OanaHC He
TIJIbKY TIO’KUBHUX PEUOBUH, a I ByTJIelio [ 3],
YacTUHA IKOTO BTPAYAETLCS Y IIPOIleci MiHe-
panizarii y Burisazi emicii CO4 B aTmocdepy,
110 HETaTUBHO BIJIMBAE HA 3MIHU KJIIMATY.

© 10.0. Tapapiro, JI.B. Jlaupro, 2014

Minimizarmii HeraTUBHUX MPOIIECiB, IO
BiIOYBAIOTHCSI OCTAHHIMU POKaMU (3HAYHA
PO30PIOBaHICTh, epofoBaHicTb, BUkuan CO,,
N,O i NH, y cekTopi ciibCbKOTO Tocrioziap-
CTBA, iIHTEHCUBHA BTPaTa POAIOYOCTI IPYHTIB)
MOXKHA JIOCATTH 3aBJASKU YIOCKOHAJEHHIO
CUCTEMHU 3eMJIEKOPUCTYBAHHS i3 BBEIEHHSIM
KOMILJIEKCY TTPOTHEPO3iHUX 3aXO0/IiB Ta Bi/l-
HOBJIEHHS BOJIHOI MeJtriopattii [4].

3a BUCHOBKaMU €KCIIEPTiB, YaCTKa BUKH-
JIiB TADHUKOBUX Ta3iB CBITOBOTO CiJIbCHKOTO
rOCHOapCTBa CTAHOBUTHL 6sn3bKo 20% Bij
3arajibHOTo 06¢csTy, y T.4. 50% CBITOBUX BUKH-
[iB MeTaHy, 75 — a30Ty, 5% — BYTJIEKHUCJIOTO
ragy. Ille 14% Bix 3araabHUX 00CATIB BUKUIIB
MIPUTIAJIAE HA 3MiHU B CUCTEMIi 3eMJIEKOPUCTY-
Banui [5]. Tak, y Hanionasbnomy kazactpi
AHTPOIIOTEHHNX BUKH/IIB MIADHUKOBUX Ta3iB
[6] itmeThes, 1m0 HaOiIbIE HAKOTTUYEHHSI
CO, 3yMOBJIEHO TPUPOCTOM OioMacH Jiicy, a
HAWBUIII TTOKa3HUKU BTPATH 1IbOTO a3y 3a-
(hikcoBaHO 3 OPHUX 3EMEITb.
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10.0. TAPAPIRO, JI.B. JIAIIbRO

Meroio po6oTi 6yJI0 po3podUTH MOAe-
JIi CTAJIOTO 3eMJIEKOPUCTYBAHHS MIOJ0 MPO-
JIOBOJIbYOT Oe31IeKH JepsKaBU i 0JHOYACHOIO
30epesKeHHsT HaBKOJUIIHBOTO IIPUPOILHOIO
cepesoBHINa (3MEHIIEHHS 10 MiHIMyMy a0
MIOMSIKIIIEHHSI HETATUBHUX TIPOIECIB, 3yMOB-
JIEHWX OIyCTEJIOBAHHSM 1 Jlerpajiallieio 3e-
MeJib, BUKUIaMU TTAPHUKOBUX Ta3iB).

MATEPIAJINA TA METOJAU JOCIIIZKEHD

Ha ingopmaniitniii 6asi cramionapHux
arpoOTEeXHIYHUX OCTiiB HAYKOBO-TOCTITHUX
ycranoB HAAH Ha pi3Hux tumax rpyHTIB 3a
JIOTIOMOTOI0 CTATUCTHYHOTO METOMY Ta €KO-
HOMIYHOIO i €HEepPreTUYHOro aHauizy OyJo
3/IIFICHEHO OIIHIOBAaHHS arpopecypCcHOro To-
teHIiany semenb Jlicocrermy, [liBniuno-1{enT-
pasnproro Crery Ta IliBgennoro Crerny.

JlOBrocTpoKOBi arpoTexHiyHi J0Cin Ha-
JIAI0OTh MOKJINBICTb MOJEJIIOBATA CUCTEMU
3emJiepoOCTBa 1 arpoTexHoJIorii BiANoBiAHO
JI0 TIEBHOI crIertiasizaiiii ciJibCbKOTOCTIO/ap-
cbKoro BUpoOHuIrTBa. HalixapakTepHilioro pu-
COIO i TOJIOBHOIO OCOOJIMBICTIO CTAlliOHAPHUX
JIOCJTi/IIB € 1X TTIOHOBJIIOBAHHS, aJIKe OiIbINICTD
TEXHOJIOTIYHUX OTepaIliii BUKOHYIOThCS B
OIITUMAJIbHI TEPMiHH, a SIKICTb ITPOBE/IeHHS 110~
JIBOBUX POOIT Ma€ BiIOBIAATH TEXHOIOMTUHIM
BUMoOTraM. Baarai o1iHuTH TeBHY T€PUTOPIifO
1010 11 TPOAYKTUBHOI 3/TaTHOCTI MOKHA JTUTIIE
32 YMOBU BpaxXyBaHHST BChOTO arpOHOMITHOTO
KOMIITIEKCY — KJIiMary, pesbedy, HalpyskeHoC-
Ti cydacHUX (hi3uKo-TeorpadiHnuX MPOIIECiB,
CTPYKTYPH I'PYHTOBOTO TIOKPUBY TOIIIO.

Ha 6asi crarfionapaux gociais 6yJio Bera-
HOBJIEHO MOTEHINal yPOKAHHOCTI OCHOBHUX
CIJTbCBKOTOCIIOIAPCHKUX KYJIBTYP Ta TIPOYK-
TUBHOCTI CiBO3MIH /IJId PI3HUX 32 PiBHEM iH-
teHcudikalii cucrem 3emyiepobCTBa 3 ypaxy-
BaHHSM BILJTUBY arpOKJIIMATUIHUX YNHHUKIB.
JOoBTOCTPOKOBI arpoTeXHiUHi JOCJIiIA TPUBA-
gictio 30 1 Gisbie pOKiB HATAIN MOKIIUBICT
MOZIETIOBATH CUCTEMHU 3eMJIepobCeTBa i arpo-
TEXHOJIOTi1 BiZITTOBITHO /10 TTEBHOI CITeliari3a-
il CiJIbCHKOrOCHOAaPCHKOr0 BUPOOHUIITBA.
Tak, BUBua€eThcs e(heKTUBHICTD PI3HUX CUCTEM
06pOGITKY TPYHTY, CIBO3MIH, 3aXUCTY POCJIH
Ta IHIWX arpoOTEeXHIYHUX 3aXO/IiB.

BaratoBapiaHTHMII mOIIYK GIU3BKOI 10
OTITUMAJIbHOI TaTy3€BO1 CTPYKTYPH arpapHOTO

BUPOOHMIITBA 3[IHCHIOBAJIN 34 JIOTIOMOTOTO
CIeIiaJbHUX KOMIT IOTEPHUX TIPOTPaM 3 Bil-
HOBIZIHUM ypaxyBaHHAM KPyroo0iry pedo-
BUHU 1 TIOTOKIB eHeprii B Pi3HONPOMITHHUX
arpoeKOCUCTEMax.

PE3YJIBTATH TA IX OBTOBOPEHHS

BararopiunumMu HayKOBUMU JIOCJIIJKEH-
HaMu [HCTUTYTY BOAHUX mpobJeM i Mesio-
pantii HAAH BcTanoBieHo, 1o ocHOBOIO BU-
COKO1 eKOHOMIUHOI e(heKTUBHOCTI arpapHOTO
BUPOOHUIITBA Y 30HI HEJOCTATHHOTO 3BOJIO-
JKEHHS Ta JIeTpa/IoBaHNX 3eMeJIb € Peasisallis
arpopecypcHOTO TMOTEHI ATy POCJUHHUIITBA,
30KpeMa MsIXoM (hOPMyBaHHST HAyKOBO 00-
IPYHTOBAHUX CiBO3MIH 3 HAWOIIbIII aalTOBa-
HUX 1 MPOYKTUBHUX CIITbCHKOTOCTIOAPCHKIX
KYJBTYpP, @ TaKOX 3aCTOCYBaHHS OpTaHiy-
HUX Ta OPraHO-MiHEpaJbHUX CUCTEM YI00-
PEHHSI.

CucreMaTUUHI JIOCJIiIZKEHHST 3 TPUBAJIUMU
CIOCTEPEKEHHSIMU Y JIOBIOCTPOKOBUX arpo-
TEXHIYHUX JIOCHTi/IaX af0Th 3MOTY TIE€BHOTO
MipoI0 po3B’si3yBarTu 1MpobJeMy MPOrHO3Y-
BaHHS Ta OOTPYHTOBAHOTO GaraTopiBHEBO-
TO TIJIAaHYBaHHS TOCTIOAAPCHKOI [iSITBHOCTI 3
ypaxyBaHHSIM peabHUX BUPOOHUUMX ILIOIII,
TIOTOJIIB’ST CIJIbCHKOTOCTIONIAPCHKUX TBAPUH i
pecypciB opranigyHux J00pHUB, cUcTEM 00PO-
GITKY TPYHTY Ta arpOMETEOPOJIOTIUHUX UNH-
HUKiB. ToMy 0cOOGJMBOTO 3HAYCHHS HaGyBa€E
iHdopmallisi, oTpuMaHa y JOBrOCTPOKOBUX
arpoOTEXHIYHUX J0CIiIaX HAYKOBO-IOCIiTHUX
YCTaHOB, OCKLIIBKA POKU Ta OKPEMi Tepion
IUX JTOCJ/IPKEHb TPYIYIOTHCS 32 XapakKTep-
HUMU 0COOJIMBOCTSIMU 3JIEKHOCTI TIOTEHITia-
JIy KYJIBTYPH Bifl KyJBTYPHU 3eMIepo6CTBA Ta
npupoaHNX YnHANKIB. Hanmpukran:

1. CepenHbobaraTopiuHy BpOKalHICTD y
BapianTi 6e3 100pUB (KOHTPOJIb) PO3TJIAAA-
I0Tb K MOJIEJIb, 1[0 Bi/IIIOBIIA€ TIPUPOTHOMY
MOTEeHIaTy KyJIbTYypH.

2. Cepennpobararopiuta BpoKallHiCTh y
BapiaHTi 3 OpPraHO-MiHEpPaJbHOI CUCTEMOTO
yI00PEHHS, 110 Ja€ HAOLIbIINIT yposKaii, Bia-
MIOBi/Ia€ MoJIeJli 3 ONTUMAJIBHUM MOKHBHUM
PEKIMOM.

3. MakcumasibHa BPOKANHICTh KyJIBTYpH Y
BapianTi 6€3 106PUB TIPUPIBHIOETHCS JI0 ONITH-
MaJIbHOTO BOJTHO-TIOBITPSTHOTO PEKIIMY.
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4. MakcumasbHa BPOXKAWHICTD KYJIBTYPH
y BapiaHTi 3 OPraHO-MiHEPATbHOIO CHCTEMOIO
yI0OpEHHST Bi/IOBia€ BUPOIYBAHHIO KYJIb-
TYPH 32 ONITUMAJIBHOTO TIOXKMBHOT'O Ta BOJ[HO-
MTOBITPSTHOTO PESKIMY.

JlocaipKeHHSIMI BCTaHOBJIEHO, SKIIO Ha
3POIIYBAHUX 3€MJISIX [TPUPOAHUI MOTEHITiANT
CTAaHOBUTH 3,4 T K.0[./Ta CyX0l MacH, TO 3a
ONTHUMIi3allil TMOKUBHOTO PEXUMY BpOKaii-
HiCTb TiZBUIYETHCS Juiie Ha 14%, BoIHO-
HOBITPAHOrO pexkuMy — Ha 44, a 3a cyMicHol
OTNTUMI3aIlil MOKUBHOTO 1 BOAHO-TIOBITPSHOTO
pexumiB — Ha 102%, abo BaBiYi.

OCHOBHOIO YMOBOIO TTOKpAIeHHST €KOHO-
MIYHMX [TOKAa3HUKIB TOCIIO/IAPCTBA € PO3BUTOK
TBapuHHMIITBA 10 piBHsA 150 romis BPX Ha
100 ra oprux 3emennb. BaxkamBumMnu exoHO-
MIYHUMU CKJIaJI0BUMU iH(PPACTPYKTYpH € 6io-
eHepreTUyYHa CTaHIlid, 1110 JJa€ 3MOTY YTHJII3Y-
BaTH BCi OPraHiuHI BiIXOAN [IJIT OTPUMAHHS
BJIACHOI TEIJIO- Ta eJIeKTPOeHeprii, eKOHOMil

CO, N, O, H,O

MiHepaJTbHUX TOOPHB, Ta 3POIITyBaHa CHCTEMA
JUTs e(heKTUBHOTO PETYJIIOBAHHS BOJTHO-TTOBIT-
PSHOTO pekuMy I'PYHTIB (PUCYHOK).

3a MeXi arpoeKOCUCTEMH 3 TOTOBOIO TIPO-
JIYKITIET0 BiUYKYIOThCS TIIBKU CKIAIOBI aT-
Mocdepuoro nositpg (C, N, O, H) y Burszi
SKUPIB, OLJIKIB, BYIJIEBOIB 1 Byr/IeBOAHIB. Ma-
kpo- i MikpoesemenT (N, P, K, Ca ta in.), mo
BUHOCSITBCST 3 TPYHTY POCJIUHHOI H10Macoro
g GopMyBaHHS BPOKAIO, 3AJUIIAIOTHCS
B 3aMKHEHOMY KPYyT000iTy B MeKax arpo-
€KOCHCTEMU SIK CTEPUJIbHE OpraHiune 100pu-
BO — 6iOTyMYC, i 11 [Ia€ 3MOTY BiZIMOBHTHCS
BiJl IPOMUCJIOBUX MiHEpasibHUX H0OPUB, a
TaKOK NepeiT /10 OpraHiyHUX CUCTEM 3eM-
Jepo6eTBa | BUPOOHUIITBA 3 BiATOBIHIMI
nepeBaraMy Ha pUHKax 30yTy.

3a rakoi BUPOOHUUOI CTPYKTYPH OAHO-
YaCHO BUPIIIY€EThCS HU3KA ITUTAHB: BIZIHOBIIIO-
€TLCS POAIOYICTD I'PYHTY, arpOTEXHOJIOTIYH]
POIeCU B POCJIUHHUIITBI 3a6€3MeUyI0ThCs

MeKa arp 0eK o CHETeMH

noToKH GloMack

TOTORA IIP OXYKI{A: LYKOp, pigke
fionmamie o, M'ACOMOIOYHA

TIp OXYKI[A, eJIeK TP 0eHepTisd,
opraxiyHi go6pHea

-—=>

C,N, O, H 3aMexi arp 0eKoCHCTeMH 3 TOTOR 0X0

TIP OXYKIH€H0 BIT4Y>KYFOTH ¢ TLIbKH

CKJIAZ0B1 aTMOC hepHOr 0 IIOBITPA ¥

BHIUIA] KUPIB, (LIKIB, BYTJIeB OB 1

BYTJIEB 0JHIE

N,P, K, C pemmpKyIAIia Makpo- i

Ta i, MIKpOelleMeHTIE 3 OpT AHIYHHMII
no6pue anm (fiorynrycom)

1 poCTHHHUTEO: GaraTopiyHi TpaBH,
LyKp OBIGT GYPAK, KYKYP Y32, Pillak,
3ePHOB1K0J0COR1
eJIeBaTop

L7

CXOBHIL A 711 KOpP MIB

LYKP OBHIT 3aB 0%

wm =

KoMOIKop MOBHIT 3B 0]

BHp ofHIMITE 0 pizKoro fiomamma

1>

TR AP HHHILITE 0
8 mepepofKkanpoxyKTiE
TR AP HHHITITE A
9 Giorazopa ycTaHOBKA3
TeILToeIeK TP 0¢ TAHLIEI0
10 KoMII'HTepHe MOoJelHE AHHA
P O3BHTKY GioeHepreTIraHIIX
arpoeKocHcTeM

Cxema GioeHepreTHIHOI arpoekocuctemu (Ha npukiazi Jlicocremy)
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10.0. TAPAPIRO, JI.B. JIAIIbRO

BJIACHUM JICTIIEBUM MAJBHIM, 32 PaXyHOK 6io-
ra3y 3a/[0BOJIBHSIOTHCS €HEePreTHyHi ToTpe-
Ou HaceJIeHHsI, TBADUHHUIITBA, [1ePePOOKU
i 3GepiraHHs 3 OTPUMAHHAM HAMIIHHIIIOTO
TBapUHHOTO TIPO/IOBOJILCTBA.

ITepeBaramu iepexo/ry Ha Hi0eHepPreTUIHY
CHCTEMY arpapHOro BUPOOHUIITBA €:

* peaJtizallist arpopecypcHOro MOTEHIATY
3eMJIEKOPUCTYBAHHSI 3 OJ[HOYACHUM BUPOOHU-
urBoM 3 1 ra 0,8-1,0 THe. M®/ra metany (15—
18 tuc. kBr-ron «3esenoi» Temnso- i enexT-
poeneprii), 1 i 6isblire T/ra M’ ICO-MOJOYHO]
npoaykiii, 1 T/ra mykpy (amst Jlicocrerny),
0,2-0,3 1/ra oaii (12 Creny);

* 3MmeHmeHHs ra3onofionnx Bukugis CO,
1o 10 t/ra;

* BiJJUYKEHHS 32 MeXi arpoeKOCHUCTeM
Tinbku ckaagosux mnositps: C, O, H, Ny
CKJIAZll BYIJIEBOJIB, KUPiB, OLIKIB 1 Byre-
BO/IHIB,;

* IIepexiji Ha 3acaji OPTaHiYHOTO 3eM-
JepobeTBa i BUPOOGHUIITBA 32 CTBOPEHHS 3a-
MKHEHOTO I[UKJY €JIeMEHTIB 3 eKOHOMIi€T0
3aKyIiBJI MiHepaJbHUX J0OPUB OJIU3BKO
300-400 kr y n.p./ra, cucTeMaTUYHOTO 3HeE-
3apakeHHs Beiel 6ioMacu i BUKOPUCTaHHS
CiBO3MIHHOI'O YNHHUKA;

* [IOKpalleHHS eKOJIOTIYHOTrO CTaHy /10B-
KiJJIs MISXOM olTUMi3allii cTpyKTypu ar-
posanmadTiB, JoKami3ailii gerpajaiinux
MPOIECIB TPYHTIB Ta 3MEHIIEHHS TTPOTIECIB
OTIYCTEJIIOBAHHS, MiHIMI3allil BUKOPUCTAHHS
arpoxiMiKaris;

® MiABUIECHHS 3aHATOCTI ClJIbCHKOTO Ha-
cesierts 110 pisas 5—10 oci6 na koxui 100 ra
OPHUX 3eMe€JIb;

* JIOCATHEHHSI aBCOTIOTHOI €HEePreTHYHOT
HE3aJIesKHOCTI arpapHOro BUPOOHUIITBA 1 Cl/ib-
CbKHX HACEJICHUX TTYHKTiB;

* 3HUKEHHS cOOIBAPTOCTI IIPOAYKILT BABI-
Yi 3aBJISIKA ONTUMAJbHOMY BUKOPUCTAHHIO
arpoxiMikariB, TPOMMCJIOBUX €HEPTeTUYHUX
pecypciB i TPAHCIIOPTHUX BUTPAT;

® OTPUMAHHA MIOPIYHOTO BATOBOTO J[OXO-
ay y mexxkax 10 tuc. gosapis CIITA na 1 ra.

BUCHOBKHN

CrBopeHHs 6Gi0EHEPreTUYHIX arpoeKo-
CUCTEM JIACTh MOKJIMBICTh OjiHOYAacHO 3 1 ra
OpHUX 3eMeJib oTpumyBatu 1 T 1ykpy (B ymo-
Bax Jlicocremy) a6o 0,2—0,3 T ouii (B ymMmoBax
Creny), 1-1,5 T TOTOBOI /IJIsT CTIOKMBAHHS
M’s1co-Mo10uHOI poaykitii, 0,2—0,4 T Gioauze-
o, 0,8—1,0 Tuc. m> MeTaHy, SMEHIITUTH BUKU-
1 CO5 110 10 T, 3exonoMuT 61136K0 0,4 T y
JI.p. MiHEpaIbHUX JOOPUB, a TAKOK 3MEHIITUTH
IHTEHCUBHICTB JIeTpajiallil IPyHTOBOTO TOKPH-
BY Ta TOJIAJIbIIIOTO OMYCTEIOBAHHS TEPUTO-
piii. Peatizartist cisibCbKOTOCIIOIAPCHKOI TIPO-
AYKITii 3a6€3MeunTh BATOBUH OXI/ Y Mexkax
10 tuc. nosapis CIITA na 1 ra.
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TUI TOPMIB BACEINHY PIYKU CTBUTA TA IX ®I3UKO-XIMIYHI OCOBJINBOCTI

VIK 631:285.3(477.41/42+476)

TUIIU TOP®IB BACEMHY PIYKU CTBUTA
TA IX ®I3UKO-XIMIYHI OCOBJIMBOCTI

JLJI. Onyk!, B.B. Konimyx’

! Kpemeneuypkuii 6omaniunuii cad
2 Incmumym azpoekonoeii i npupodokopucmyeanns HAAH

Hasedero pezyrvmamu @izuxo-ximiuHo2o ananizy mopgie, Oompumanux nio 4ac npoeeoeHHs
eK0N02IMHUX, 2e000MaHiYHUX docaiddcens 6oaim bacetiny p. Cmeuea y mexcax Ykpainu ma
Pecnybaixu binopyce. Bidsnaueno 11 éudie mopghy. Haiinowupernivium € ocokogo-ouepems-
HUll mopg, wo éxazye Ha moaoduil eix (~10 muc. pokis) eenonanowagpmis i3 nocmensyians-
Hum eenesucom. [lepesascaroms eesmpodri OpacosunHti 8iokaadu Hu3uHHO20 muny — 94,6%
6i0 gidiopanux 3paskis. IlomipHo 30abHi mopghu cmanosarsms 73,8% 6i0 3paskie HU3UHHOO
muny. /s HU3bK0304bHUX 6epxosux mopgie pH cmanosums 2,5—5, 1. Ymicm minepanvHoeo
HCUBNEHHS POCAUH (a30m, Kanill, Kaabyiil) 3pocmac y nocaidosHocmi: eepxosuil < nepexio-
Hutl < HUBUHHUI Mopu, Wo 00yMO8AEHO MAMEPUHCOKUMU NOPOOaMu, OOMAHIYHUM CKAAOOM
ma npomMueHUM 2i0popedcUMOoM.

Karouogi caoea: 6ud mopghy, kaacugixayis, ximiunuii ananiz, earacmusocmi, p. Cmeuea.

bBonora — ywikanpni npupoHi JaHamad-
TH, 1[0 MAIOTh BAKJTUBE €KOJIOTIUHE 3HAYEHHS
y Giocdepi it HaseKaTh [0 YPasAUBUX €KO-
TOMIB. 3a HA/IMIPDHOTO 3BOJIOKEHHST Ta HEJl0-
CTATHBOI aepaitii TPYHTY B TPOIEC] KUTTE-
SJIBHOCTI POCJMHHUX I[EHO3IB BiJi0yBa€ThCS
BI/IKJTa/IEHHS OPraHiyHOl Macu 3 HEITOBHUM
PO3KJIa/I0M, HAKOMTMYEHHS STKOI 3YMOBJITOE
(hopmyBaHHS OpraHiuHoi PEYOBUHU — TOP-
dy. Topd € 1iHHOIO CUPOBUHOIO /IJIST XIMIYHOI,
6i0XIMIYHOI TIPOMKCIOBOCTI, MEAUIINHHE, OY-
MIBHUIITBA, CLIBCHKOTO TOCTIOZapCTBa. Takox
cItiz 3ayBakUTH, 1110 TOPG OYB 1 3aIUIIAECTHCS
CTPaTErivHO BAKJINBOIO €HEPTETHYHOIO, arpo-
XiMiUHOI0O CMPOBUHOIO, a TOPpOBUIIA — 1Ie
OCepe/IKU JICTIOHYBAaHHS TapHUKOBUX Ta3iB,
MiCIIe3POCTaHb PiAIKICHUX BU/IB (JiopH, 1O-
MIUPEHHS CrelubivHNX TeJOOIOHTIB.

Hwusky HayKoBUX TIpalib, B AKMX PO3KpUBa-
€ThCST CYTHICTh CTPYKTYPHUX Ta O10XiMIYHUX
IepeTBOPeHb BiIMEPJINX 3JIMINKIB POCIIHH,
MPUCBAYEHO BUBYEHHIO MpoIeciB Topdo-
yrBopennd [1, 2]. ¥ XX ct1. nposezneno ne-
TaJbHil anani3 Topdosux Bigkaaais [omices,
ix knacudikartii [3]. IIpoTe orpumani gani He
MOBHICTIO OXOILIIOIOTh TEPUTOPi0 OaceiHy
p. CrBura, BUIOBE PiI3HOMAHITTS Ta (hi3UKO-

© JLJI. Onyk, B.B. Ronimyx

XiMiuHi BsacTuBOCTI TOpdiB 1bOTO OiaTe-
PaTbHOTO MI’KHAPOJITHOTO PETiOHY.

MATEPLIN TA METOIU JOCIIIZKEHD

baceitn p. CtBura oxormrioe TepuTopii
PokuTtHiBCbKOTrO a/IMiHiCTpPaTUBHOTO paiio-
Hy PiBHenchKoi o6yacti Yipainu Ta Jleab-
YUIBKOTO, JKUTKOBUIBKOTO, CTOIMHCHKOTO
paiioniB Tomenbebkoi, Bpectebkol obmacreit
Pecny6uiku Binopycbs. 3a Topdo6osoTHIM
paifonyBaHHsM Oaceitn p. CTBUTa HAJEKUTh
10 ATbMaHCBKOTO paiioHy 30HW 3axiHO-
ro Iloxicea [4]. Ile — perion HaitGiabImnx
TpaB’sSTHO-MOXOBUX BIZIKPUTHX, MaJIO 3aJiice-
HuX 60siT €BpOIN, MO XapaKTEPU3yETHCS
AKyMYJISLIHHO-Te06I0reHHOI0, I0BEHIIBHOIO,
MaTypaTuBHOIO (eBTpodHA, Me30TpodHa,
osirorpodua, ombporpodHa hasu) cramis-
MU PO3BUTKY.

Jlnst 3a06e3MedeH s TTOBHOTO PO3YMiHHI
PO HAABHICTH YCiX TUIIIB TOPGIB resioman/-
madTiB Ta iICHYI0YOTO HA HUX Pi3ZHOMAHITTS
GOJIOTHUX POCIUHHUX YTPYTOBaHb, iX (Hiro-
PHCTUYHOTO CKJIay 06upasu GOJOTHI MACHBH
pi3HUX THUTIIB TeoMOPGOJIOTIUYHOI TOBEPXHI,
30KpeMa, BOJIOPO3/iTbHUX PiBHUH, 3aMajliH
JIPEBHBOTO PyCJia, PIYHUX Tepac i 3a1saB piv-
KU, 10 BiJIMiHHI 32 TeHe31coM, TPOhHICTIO i
AQHTPOTIOTEHHUM BILIMBOM. YCBOTO JIOCJTi/IKe-
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JLJI. OHYR, B.B. ROHILILYR

HO 28 pi3HuX 3a MJI0I11EeI0 GOJOTHHX YTi/lb.
Toposi 3pasku BiAOHpasIK 3a OMOMOTO0
Gypa Tisiepa 3riHO 3 3aTaIbHOBKUBAHH-
mu Metoaukamu [5, 6]. TIpo6u Topdy Ha
mikerax BigOupaau yepes KoxkHi 0,25 M 10
MiHEPaJTbHOTO JTHA.

g Topdy BU3HAUANIM KUCIOTHICTB,
30JIbHICTD, CTYIIIHb PO3KJIAJy Ta BMICT Jie-
SIKUX MIKPOEJIEMEHTIB, BKa3yBaiu 00Ta-
HIYHUI CKJIa]] 32 KJIACUYHUMU ITiIX0/[aMU
i oHOBIeHUMHU MeToamKamu [7]. Beporo
Bi/tibpaHo Ta poaHatizoBaHo 425 3paskiB

Topdy.

PE3YJIBTATH TA IX OBGTOBOPEHHS

Bunn Topdy B paiioni pociimkeHHs
3a7ATal0Th HepiBHOMIpHO (puc. 1). Y Hu-
3UHHOMY THIIi TIepeBaskaloTh J[ParOBUHHI
Topcu, 1Mo BiAIrpaloTh rOJOBHY POJIb Y
(5,4%) cTpyKTypi BiZIK/Ia/iB, HA HUX TIPHU-
nagac 94,6% Binibpanux 3paskis. Pernra
HAJIEKUTH JIiCO-IParoBUHHUM Topdam,
TepeBakKHO TIe BUAM JePEBHO-TPaB’SHOI
rpymu. [Tutoma Bara Topdy mnepexiziHoro
tuiy cranosuth 21,3%, 31e6iabIoro e
JIparoBUHHI TOpdH, e OCHOBHY POJb Bi-
JITPafoTh BUJM TPaB'SHO-MOXOBOI IPYTIH
(61,2%). Topdu BepxoBOTO TUIY MAIOTh
CXOXKMH pO3IOALI 32 BUJAAMHU 1 IpyllaMu
BuaiB. Ha BimiHy Bif momnepennix, 0 ix
CKJIA/Ly BXOJIATD BU/IH JIICO-/IPAarOBUHHOTO
MATHITY.

3TiIHO 3 y3araJbHEHUMU TAaHUMU TH-
mizarii Topdis [omices, nuannamnit Tun
npezacTaBiaeHo 29 BugaMu, iepexXiTHui —
11, BepxoBuii — 19 [8]. Tomy Binmiveni
11 BuxiB Topdy BIAKIAMIB TOCTIKEHUX
6ot Gaceitny p. CTBura CBigUaTh PO
3HayHe PI3HOMAHITTS Ta JIOKAJbHY Biji-
MiHHICTb (hi3UKO-TeorpaiyHIX YMOB TOP-
(boyTBOpeHHS1, MO3aiUHICTD JaHIIADTIB.

[IpoanasizoBani 3a cTyreHeM pO3KJIazLy,
BCi 3pa3ku Topdy pO3MOIITIEHO 32 eKOJIO-
TO-TeHETUYHUMU TUTIAMHY i 3TPYIIOBAHO 32
TAKUMU KaTEropisiMu: ¢J1abo-, CepeiHbO-,
no6pe- Ta CIIbHOPO3KIaneHi (puc. 2).

Yacrka ciaboposkaagenux Topdis cra-
nosuth 20% Bix ycix 3paskiB. 3a crynenem
poskmaxy mepeBaxaioTh caabo- (40,2%) Ta
cepenuboposkiazgeri Topdu (33,3%), 1o 3y-

10(3%) 11 (2%)
9(3%)

1(19%)

2(16%)

5(11%)

3(13%)

4(12%)

Puc. 1. Yactka BuniB topdy O6omxiT GaceiiHy
p. CrBura, (y % 3a 3MeHIIeHHSIM): | — OCOKOBO-
carHoBuii, 2 — ocokoBuii, 3 — KycmigaTyM-Topd,
4 — myxiBKOBO-C(arHoBuii, 5 — KOMIUICKCHUI
carHoBuii, 6 — OCOKOBO-ITyXiBKOBUIi, 7 — mare-
JlaHyM-Top(d, & — ouepeTsiHO-0COKOBU, 9 — co-
CHOBO-c(arHoBuii, 10 — nyxiBKoBuii, 1/ — nepes-
HO-O0COKOBUM

180 -
160 |
140 |
120 |
100 |
80 -
60 -
40 |

KinbkicTb 3paskiB

20 ~

0

Puc. 2. Po3nonin 3pa3kiB Topdy 3a CTyIIeHEM pO3-
Knany (R, %):

I — Bci 3pa3ku, 2 — HU3UHHUI, 3 — BEpXOBUiA,
4 — nepexiTHuN TUIIA

MOBJIEHO BHCOKOIO ITUTOMOIO Baroio J[paro-
BUHHUX TOPGIB Yy MeKaX THITY.

Posmiozis TopdiB crpsaMoBy€eThest y OiK
BHUKEHHS CTYTICHST PO3KJIaLy: 106pepo3KiIa-
neHi — 24,9%, cunpHOposkmageHi — 1,6%.
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Cepen TophiB HUBUHHOTO TUITY 32 CTYTIEHEM
POBKJIaLy TepeBakaroTh pobpe- (44,3%) ta
cepeanboposkaaneti (31,7%). Cinabopos-
KJIaJieHi Topu CTaHOBJSATH 3,3%, CUJIbHO- —
20,8%. OTrxe, HU3UHHI TMOKJaau Ha 76%
cKJIa/IeH] TophaMu CepesHbOro Ta 100poTo
cTyneHiB poskiany. lns mepexigHoro tumy
XapaKTepHe repeBaskanHs TOPQiB cepesHbo-
ro ta gob6poro crymnenis poskiuany (68%),
ajie iX MUTOMA Bara HIWXKYA, HiXK Y HUBUHHUX
topdis. Ha Biaminy Bin norepeiHbOTO, Kijb-
KicTh craboposkiageHoro Topdy 3pocrae
(12,6%). IligBuiieHHst y9acTi CUJIbHOPO3KJIA-
nenux Topdis (19,4) 3ymMoBIeHO HAsIBHICTIO
3pasKiB i3 GOJIT, HA SKUX TIPOBOJUTHCS OCY-
TIEHHS.

VY Tabmuii 1 HaBeIeHO PO3MOALT 3pasKiB
Topdy 3a Kiaacamu 30abHOCTI |6, 9]. Haiibinb-
1a KiJBbKICTh 3pa3KiB HAJIEKUTD JI0 TIEPITUX
TPBHOX KJaciB, Ha siki mpumnazgae 83,3% ycix
upod. TepeBaskaiors Topdu 11 Kiacy 30Jb-
HOCTI.

OT:Ke, TOMIPHO 30JIbHI TOP(MU CTAHOBJISTH
73,8% Bin 3paskiB HusuHHOTO THITY. Y 26,2%
3paskiB 30sbHiCTh Bumia Big 12%. Bucoko-
30JbHI Topdu (30sbHICTE >18%) mepeBaska-
foth y IV ta V kmacax i cranoBasats 28,3%
BiL ycix mpob. Binabko 94,5% 3paskiB MaioTh
30JIbHICTH MeHTIIEe HixK 20%, 110 CBIIYUTD TIPO
naJinBHI AKoCTI HU3UHHOTO TOpdYy. [lepexiani
TOphU MAIOTh HUKYY 30JIbHICTD, Hi’K HU3UH-
ui. [Tonax 84% 3paskiB 1bOro THUITY MAIOTH
30JIbHICTD MeHTITy HixK 12%. 30/bHICTD MTOHAT

12% nnsg uporo tumy Topdy € BTOPUHHOIO,
OCKIJIBKH BifIOyBa€ThCs MiHepasiisallist MOPT-
MacH (HiTocTpoMU i TPUBHECEHHS MiHEepasb-
Hoi komnoneHTu. Ceper BepXoBuX TOp(diB
MEPEBAKAIOTH 3pa3Ku TOPQY i3 30IBHICTIO He
GiJibiiie HixK 4%, 110 € XaPAKTEPHOK MEKEH0
JUIst 1iboro Ty [6]. Y 1poMy iHTEpBai 3a-
(dikcosano 48,7% 3paskiB BepxXoBUX TOP(DIB.
Maiike 75% 3 uux maiots | ta 11 kmacu 30716-
HocTi. Topdu BIUCOKOI 30JIbHOCTI IIHOTO TUITY
posmnomiseni tak: go III ta IV knaciB BizHO-
cutbea 1/4 3paskis; Topdu V ta VI kiacy
30JTbHOCTI y IiHl TPYITi HAMW He BUSBJIEHO.
[TigBuIieHHsT 30IBHOCTI BePXOBUX TOP(RIB Yy
JIeSIKUX 3Pa3Kax 3yMOBJIEHO 3aHECEHHSIM Ha
6OJIOTO BITPOM IIICKY 3 BIIKPUTHX IaropOis.
OTxe, 3/4 3pa3kiB Topdy MaOTh 30JIbHICTH
Menie Hixk 12%. IToxi6Ha 30/bHICTD Ta ITijA-
BUIIEHWH CTYTIHb PO3KJIaLy TOPDY CBIiTIATH
TIPO SIKICHI TEXHIUHI BJACTUBOCTI Ta MOXKJIIH-
BiCTb HOTO BUKOPUCTAHHS SIK MTaJIlBa i CUPO-
BUHU JIJIS1 BUTOTOBJICHHS IOOPUB Y CLIIBCHKO-
MYy IOCIIOJIapCTBI.

Kucsiothictsb TOpdy € BAXKJINBOIO 03HAKOIO
1ioro TexHiYHUX BiacTuBocTeil. [Ipoanamnizo-
BaHi 3pa3ku TOpdy PoO3/iTeHO Ha MICTh KJa-
ciB kucsaornocri (Tabi. 2).

Caijt BiI3HAYNTU BUCOKY KUCJIOTHICTh
TopiB BepxoBoro Tuiy, Beanunaa pH sxux
craHoBUTH 2,5-5,1, a 3 ypaxyBaHHsIM OOJIIT,
Ha AKWX 3/{CHIOIOTH OCYIIEHHs, — GJIM3bKO
6,57, 1110 criiBHaaae 3 omyOJiKOBAaHUMU JTaHK-
mu [6, 9]. Tak, 3/4 3pa3KiB IbOTO TUITY MAIOTh

Tabmms 1
Posnoain 3pa3kiB Topdy 3a Kiiacamu 30JIbHOCTI
Knacu 30spHOCTI
I II 111 v \% VI

e % e % i % e % e % i %

j= = A= = 5 p=

X &z = 2 = &
Husunnwit 1 6 54 295 70 383 38 20,7 10 5,5 0 0
[Mepexianmii 16 155 41 398 30 291 13 126 3 2,9 0 0
Bepxosuit 92 487 49 259 33 17,5 15 79 0 0 0 0
Bceworo 119 25 144 30,3 133 28 66 139 13 2,8 0 0
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Tabmuig 2
Po3noain 3pa3kiB Topdy 3a KiacamMmm KMCJIOTHOCTI
Kiacu kuciaornocti
I 11 111 v \% VI

Tunn Topdy a a a a A A
e % i % i % e % Z % e %

= = = = 5 5

% & R R R v
HusunHmit 0 0,00 19 400 99 2084 55 11,58 10 2,11 0 0
[Tepexigamii 1 021 37 779 58 1221 6 1,26 1 0,21 0 0
Bepxosuit 44 926 114 2400 29 6,11 1 0,21 1 0,21 0 0
Beboro 45 947 170 3579 186 39,16 62 1305 12 253 0 0

I a6o II kmacu. J[o TOro * y Meskax BeJIUUNHN
KUCJIOTHOCTI HIKYE HiXK 3,6 10 € XapakTep-
HOIO JIJIS1 BEPXOBOTO TUITY TOPQY, HAIIYETCS
71% 3pasKiB.

[epexinni Topdhu MaIOTh CXOKUIT PO3ITO-
JIJI 32 KJIacaMU Ta, HA BIIMIHY BiJl TTOTIepei-
HiX, POBIOALAIOThCA Y OiK 3HUKEHHS KUC-
soTHOCTI. Tax, mepiri Tpy Kiracu OXOIJTIOI0Th
93,2% Bcix 3paskiB mepexigHoro tumy. lHimi
Hasuexarhb 10 IV ta V kiaciB KUCJIOTHOCTI.
Cepen HU3MHHUX TOP(GIB MOBHICTIO BiZICYTHI
spasku I kiacy, To6to I[T-1V Kiacy HaluyoTh
94,6% 3paskiB HU3UHHOTO TUIY. HeilTpasb-
Hy a60 cJaGOKHCIY PEeakiiio MalTh JUIIe
10 3paskis.

Baxauumu eseMeHTaMU MiHEPaJbHOTO
JKUBJIEHHS € a30T, KaJill Ta KaJblliil. YMICT
azory y Topdax cranosuts 0,31-4,5% i 3poc-
Ta€ y TaKill MoCJIiIOBHOCTI: BEPXOBUH < Tiepe-
XigHui < HU3MHHUN. MakcuMaIbHi BeJndu-
HU 3a(ikcoBaHO /1715t TOP(hIB HUBMHHOTO THUITY,
0COBIMBO IEPEBHUX Ta JIEPEBHO-TPAB STHUX.
KinpkicTh azoTy B mociimkeHux Topdax
JIETII0 MEHIIA MOPIBHAHO 3 THM, 110 HABOJAUTD
.M. Ipuropa [3]. 3i 306inbIIEHHSIM 30IbHOCTI
3MEHIITYEThCS BMICT 3araJibHOTO a30Ty. ToMy
HIKUYUHM YMICT a30Ty JIOCTi/PKEHNX 3Pa3KiB
MOPIBHSIHO 3 BiIATIEHINTUMHI TEPUTOPIIMHU
MO’KHA TTOSICHUTH BUIIOIO 30JbHICTIO. Kamb-
iil y Bigibpanux 3paskax Topdy Bapitoe y
Meskax 0,001-4,44%, a inozi csarae 7,6%, 110
BifmoBifae mitepatrypaum gaanuMm [9]. Haii-

GisTbIITE KAJIBINIO aKyMYJTIOI0Th TIPUIOHHI TOP-
dwu, 1m0 06yMOBIIEHO cyTilaHO-KapOOHaT-
HOIO OCHOBOIO MAaTE€PUHCHKUX TTiICTUITKOBUX
nopi TopdoBuina. BMmicT Kajio cTaHOBUTH
0,013-0,6%, T0OTO HOr0 KiJBKICTh Yy 3paskax
€ AHAJIOTIYHOIO pe3yJibTaTaM 3TajlaHuX [10-
CJIJIKEHD, 32 BUHATKOM JI€PEBHO-0YEpeTS-
HUX TPy, /ie BoHA femnto Bumia. [Topsza 3 Tum
HaMU He BUSIBJIEHO YiTKOI 3aKOHOMipHOCTI
PO3TOIiTY Ta HAKOMUYEHHST KaJilo B PI3HUX
3a TpodHicTio Buzax Topdy. MoxkHa 3pobu-
TU TIPUITYIIEHHS 1TPO MEBHY 3AJIEKHICTH eJie-
MEHTHOTO BMicTy TOp(iB Bij ix 60TaHiuHOTO
CKJIALY.

BUCHOBKHN

Pisnomanittst 11 Bumis Topdy v Gaceiimi
p. CrBura 06yMOBJIEHO CBOEPITHUM OPOTi/I-
porpachivHIM HU3UHHUM MOJOKEHHAM, 0C00-
JuBocTIMA (hizuKo-reorpadivHNX YMOB Ta
HEICTOTHUM aHTPOIIOTEHHUM BILIUBOM Ha 00-
J0THI ekocuctemu. lenomanmamad T Ha dJro-
BIOTJIATATPHUX TIIAHUX BiIKJIa7IaX MAOTh
MO3aiuHy 0COGJIUBICTH PO3BUTKY TEPUTOPIi
BHACJIZIOK €KOTOHHOTO PO3TallyBaHHS 3a-
xigHoro i Ilentpanproro Ilomicest mopyu i3
YKpailHCbKUM KPUCTATIUHUM IIIUTOM.

HasaBuicTb cocHOBO-TTyXiBKOBO-C(harHo-
BUX BI/IKJIAJIIB i BiZICYyTHICTh UiTKO BHpaxe-
HUX M€K FOPU30HTIB € 0cOOMBIcTIO TOPdO-
suil periony. Crenudikoio Topdis Gaceiiny
p. CrBura € BiacyTHiCTb IIeiiX1iepieBoro,
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TIITHOBOTO Ta (DYCKYMOBOTO BU/iB TOpdy, X
BHCOKA KUCJOTHICTh, HU3bKNI CTYMiHb PO3-
KJIa/1y Ta BITHOCHO MiIBUIIEHUI YMIiCT KaJIifo,
1[0 BIJIMBAE Ha MPOIECH CopOILii mosoTaH-
TiB y 6om0oTHEX Gioreorernosax. 1o ocobm-
BicTh 0OYMOBJIEHO 3aIlJIABHO-PIYKOBUM Te-
HE3UCOM 3a60JIOUCHHST CTAPUILh, TIPAJOJIUH
i He3HAYHUM MONMUPEHHSM i30JbOBAHUX
HOCTIIMHEATIBHUX KapOOHATHUX TOPHOBUX
6ourir.

Amnajiz Gi3UIHNX BIaCTUBOCTEH, XiMIUHO-
ro ckamy TopdiB CBIUNTD TTPO MOKIUBICTD
iX BUKOPUCTAHHS Y CiJIbCbKOMY TOCITO/IAPCTBI,
€HepTeTHIll, XIMIUHIH POMUCIOBOCTI Ta PO3-
KpHUBa€e 0COOJMBOCTI MeXaHi3MiB (DyHKILIOHY-
BaHHS BOAHO-O0JIOTHUX €KOCHCTEM Y TIPOIIECi
HPUPOHOTO TiAPO6IOTIOTIIHOrO OUNIIIEHHST
JIOBKI1JLIIS.

3Ba)kalo4yM Ha BKJIMBE 3HAUYCHHS TOPGO-
Bux Gomit p. CTBUTA y [ETOHYBAHHI MapHNU-
KOBUX Ta3iB Ta CepelOBUINEYTBOPIOBAJIBHY
POJIb /114 JIbOJIOBUKOBUX PEJIIKTIB, 3HUKAIO-
yuX i pigkicHUX Tes1006i0HTIB, palioHaIbHUM
€ BUKOPUCTAHHS TOP(OBUX pecypciB Juiie
Ha ocyleHuX TOphOBUIIAX 3 TTOAAJIBIIONI0 1X
PEKYJIBTUBAIIIEIO, a BCI 1HIIT BAPTO OXOPOHITH
Bi/JINIOBITHO 710 (POPMYBAHHS TTOJICHKOTO KO-
puznopy Ilan’ eBporieiicbkoi exomepe:xi.
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VK 577.47:502.747

EKOJIOTO-I'TAPOJOITYHI TA I'TAPOXIMIYHI YNHHUKN
HNUKJITYHUX CYKIIECIIA BOAHUX EKOCUCTEM
TJIIT'YJIbCBKOI'O INMMAHY

I.B. Hakoneunwuii, B.JI. JlannieHko

Murxonaiscokuii HauionaavHuil yrnieepcumem im. B.O. Cyxomaurncokoeo

Hagedeno pezynvmamu docaiodicens decmpyKmugHUX A8UL, PO3GUMOK SKUX HaOY8 0co0ueoi
inmencuenocmi nouunaroyu 3 80-x pp. munynoeo cmoaimms. [lokazano, wio deghiuum Kucrio
ma 8ucoka 3aconenicms 600 CNPUHUHUAU HAKONUYEHHS 86000POCMe8020 dempumy, KUl He
niooaemocs eHUAICHOMY po3nady, hopmye NPUOOHHUI WLap OpeaHiKu ma CMmUMYAE NPoyec 3a-
Mynents. 3i 30inbUeHHAM MINKOBOOHOCH 3pOCMAE PiseHb 8UNAPOBYSAHOCMI 800, BIOMAK YmMeo-
DIOEMbCA 3aMKHEHe K040 YUHHUKIB: Hecmaua piuKoeo2o cmoky — NadiHHs pieHs — 3pOCMAHHA
conoHOCmi Nopyuents B00HUX PiMOoyeH03i6 — 3pOCMAaHHs GUNAPOBYBAHOCMI — 3DOCIMAHHS CO-
A0HOCmi. JlecmpyKmueHUll NOMEeHYian 0CMAaHHb020 YUHHUKA 30I16ULYEMbCS 3 KOJICHUM YUKAOM,
i HUHi caeae KpumuyHoi mexci. Jlumanui ekocucmemu 3a MaKux ymog 6Mmpamun MOJCAUGICMb
do camosionoeaents ma maidice He 30amui 00 peanizayii camopeeynroeanrbHux nNPoyecia, wo
suMazae po3podaeHHs ma 6npoeaoHcelts 3ax00ie 3 8IOHOBAEHHs ma 30epedceHHs 6000UMU, 8i0
cmawy AKoi 3aaexcams YuceabHi npudepedcHi ma HaeK0.10800Hi biomonu.

Karouosi caosa: Tunrieyavcokuil auman, cykyecii cON10H0800HUX 8000UMULHUX eKOCUCEM,
Iisniune Ilpuuopromop’s, 6orommui yeioos I[Ipuvopromop’s.

Bunuknenns ta icHyBanHs snManiB I1is-
Hiuroro ITpuyopHoMOp’st 06YMOBJIEHO T€O-
JIOTIYHUMU TIporiecaMu (DOPMYBaHHS BCbOTO
YJopHOMOPCHKOTO GacelHy HATIPUKIHII T1JTi0-
IeHy — IOYaTKy IielicToleny (4eTBepTHH-
HOI CHCTeMH) 1 /10 cepeInHM TOJIOIEeHY, KOJN
YTBOPUJIOCA CydacHe COJIOHOBOaHE HopHe
Mope [1-3]. OxauM i3 iCTOTHUX HACJI/KIB
3pPOCTaHHS PiBHS MOPS CTaJO 3aTOIJIEHHS
PIYKOBUX JIOJIUH | BUHUKHEHHS JIMMAHIB, T€0-
Jioris Ta crparurpadis AKUX y Mekax BCbOTO
[TiBriuynoro IIpmyoprOMOpP’sT Malixke i/eH-
tuyHa [4]. OcTaHHE € NPAMUM CBiYCHHAM
6e31epepBHOCTI CYKIECIITHUX IPOIECIiB Ta
MUKJIIYHOCTI SBUII AUTPecii, iHIIiToBaHNX
riobanpHuMu unHHuKamu., OTKe, 32 YMOB
MOCTI#HOI MaseoeKoaoTiuHOT HecTabimbHOCT
cepeioBUINA B TOJIOTIEH] HAlaBHIIITNM cepet
HUHINIHIX TUMaHHUX eKOKOMILJIEKCIB HaJIiuy-
€Tbes He Oinbine 7—8 Tuc. pokis [5].

OHuM i3 HallGLabIIMX AuManis TIpuuop-
HOMOP'4 € TuiryibcbKuii, po3ranioBannii Ha
mexi Omecbkoi Ta MukosaiBebkoi obmacteit
(y mepumionambHOMYy HampsiMKy). [Ipupos-
HUM KOMILJICKC JIOJIMHY TUMAHY BiZIPI3HAETHCS

© 1.B. Haroneunnii, B./I. Jlanmrenro, 2014

3HAYHOIO 30€PEKEHICTIO, ajle 3POCTaHHSI COJIO-
HOCTI BOJI Ta HETaTUBHUI BOJHO-COJBOBUI
GaJlaHC BOJONMM 3arpoiKy€ M IIBUAKIM 3HU-
nieHHam [6, 7). Ilpuknaau aurpeciit cycimnix
KystmbHUIIBKOTO Ta AJKMOEHCHKOTO JIMMaHiB
HAO0YHO JIEMOHCTPYIOTH 3arpo3y i HACJiIKK
MEPETBOPEHHST «KUBUX» BOJIONM y COJIbOBY
ITyCTEJTIO, M0 PYWUHYETHCS i €0 TTAHYIOUNX
MIBHIYHO-3aXIi/THNX BITPIB i CIIYTY€E OCEPETKOM
3aCOJIEHHST HABKOJIMIITHIX TePUTOPIil.

MeTo10 10CTIIKEeHHS € KOMILJIEKCHE BUB-
YeHHS BIIUBY €KOJIOTO-TiJ[POJIOTIYHUX Ta
TiIPOXIMIYHUX YUHHUKIB Ha CTaH BOJHUX
ekocucTeM TUJITyIbCHKOTO JIMMaHY. 3arajom
BUKOHAHI JOCJI/KEHHS MaJIN TaTH BiIIOBib
Ha KJIFOYOBI IMTaHHS — YU 3MOKe 30eperTucst
JIMMaHHa BojioliMa 6e3 J0TIOMOTH JIIOINHA 1 B
yoMy caMme ToJirae Taka gonomora? locTpo-
Ta IIPOOJIEMH 1 TIOTITYK IIJISIXIB iX PO3B’sI3aHHS
Ma€ BakJMBe (yHIaMEHTAJTbHE, TPUKJIATHE
Ta TOCTOZapChKe 3HAUEHHS.

MATEPIAJIN TA METOAU JOCIIIXEHD

Marepiasom /719 aHAJTITUYHUX y3araib-
HEeHb SIK OCHOBM POOOTHU CTall Pe3yJbTaTh
BJIACHUX €KOJIOTIYHUX, TIJIPOJOTIYHUX, TiZ[PO-
XIMIYHUX Ta MapHIpyTHUX J[OCJi/I)KeHb, BU-
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koHaHuX yrpoossk 2012—-2014 pp. Ha pisHnx
aingankax Tunirynabcbkoro jumany. Takosx
GyJI BUKOPUCTaHI JiiTepaTypHi, 3BiTHI Ta cTa-
TUCTUYHI JIaHi TI0/10 TeoMOopdOoIorii, reosorii,
TiZIPOJIOTi1, TiZPOXiMii, TTaJIEOKITIMAaTUYHOTO
Ta Cy4yacHOTO KJIiMaTU4Horo ctany B IliBHiu-
Ho-3axignomy Ilpuuopuomop’i. [TopiBusn-
Hs IX i3 pesyJibraTaMy BJIACHUX JOCJIKEHb
JIAJI0 3MOTY y3araJbHUTH JIaHi 1010 €KOJIO-
TO-TiZIPOJIOTIYHUX MEXaHi3MiB 3MiH JUMaH-
HUX eKOKOMILJIEKCIB, OI[IHUTI CyYacHUN CTaH
BOJIOWMU Ta PO3POOUTH TIPOTHO3 BapiaHTiB
MIPUPOIHOTO PO3BUTKY CYKIIECiiT HA HUHITITHIN
(asi Tpancdopmariii aMMaHHUX GIOMIB.

Craructuuti obumcieHHs] (haKTHIHUX
JIAHUX 3HCHIOBAJIN PI3HOMaHITHUMHU METO-
JlaMU TTapaMeTPUYHUX i HermapaMeTPUIHUX
PO3PaxyHKIiB, MOEIHAHNX 3 €JIEMEHTaMU KO-
pesdIiitHoro, (hakTOPHOTO Ta BapiamiiiHOTO
aHaJIi3iB.

PE3YJIBTATH TA IX OBGTOBOPEHHS

Tuniryabcbkuii JiMMan € BoJ0MMOIO 3a-
KPUTOTO THUITy ILIomielo 6ausbko 170 kv,
IL1oma Boxo36opy cTaHoBUTH 5240 KMZ, ce-
peaHbopiunmii 06’eM BojgoiiMK carae 250—
600 yam M° [3, 8].

[Tposeneni y sxosTHi 2012 Ta HaBecHi
2014 pp. KOHTPOJIBHI TIEPEeTUHU JIUMaHy Ha
MOTOPHOMY YOBHi 3 BUKOPUCTAHHSAM MOTYK-
Horo exosnora GJO-87 3acBimgumniu mpo Horo
3araJbHy MijgkoBojHIicTh. Ha Bciit miommi
BEpXHBOI yacTuHU JuMany (10 ¢. Kopaon)
BOHU BapiiooTh y Mesxkax 0,5—1,5 M i siuiie 1mo-
nekyau csaratoTh 2,0—2,5 M. TnubuH HU30B01
YACTHHU JIMMaHy TaKoK He3HauHi — 1,5—2,5 M,
ajie Ha JedKUX TJIgHKaX cAraioTh 9—12 M.
IToBcoaHO, 0COOMNUBO B CEpPeNMHHIN Ta HI-
3UHHII 30HaX JINMaHy, €X0rpaMu MOoTepeuHnX
MapIIpyTiB (PiKCYIOTh OBOJIi PO3BUHEH] 30HU
npubepexuoro Miakosoas (300—1500 m)
ribuHoW 0,25-0,40 M Ta cBiUaTh PO iCHY-
BaHHS CYIIJIBHOTO 1IAPy POCIUHHOTO JACTPUTY
norysxkaicrio 0,3-0,5 m (puc. 1).

bBesnocepenni nocimkenHs JOHHOTO TPYH-
Ty 3 BUKOPUCTaHHsIM 6osiotHOTO Oypa (zia-
METPOM 75 MM IIPH JOBKIHI poOOYOT YaCTUHN
500 MM) mATBEPANIN HASBHICTD TIIBHUX
1apiB JIETPUTY 3 HATTIB3THUJIOI BOJHOI poOC-
JIMHHOCTI Ha BCill TepuTopii nprubepekHoro

MIJIKOBOJISI CEPETHBOI Ta HUKHBOI JIJTISTHOK
sumany. [ToTyKHICTh I€TPUTHOTO MIApy —
0,2—-0,4 M, 30BHI BiH 3a3BUYAll MOKPUTHUI
TOHKUM (2—5 cM) 0ca/joM MillaHO-TJIMHIC-
toro Hamyry. OCHOBOIO IETPUTY MEPEBAKHO
€ PeITKU pI/ISOKJIOHlyMy sBuBHCTOTO (RhizZ0-
clonium tortuosum) 3 PI3HUM CIIiBBiZIHOIIEH-
HSIM JIoMiIoK Goioricucy mepucroro (Brio-
psis plumose), npeacTaBHUKIB 4ePBOHUX
(Chondriacapillaris, Chondriatenuissima),
senenux (Cladophoralaetivirens), a Takox
MIPE/ICTABHUKIB ITPYTIH CYTO MOPCHKUX BOJIO-
pocreii (Enteromorphaflexuosa, Enteromorpha-
compressae) [6]. HagBHicTh MOMiGHUX PEIITOK
Ha JIHI COJIOHOBOJIHOT YaCTUHU JINMaHY 3yMOB-
JIeHO ix Gararopiurmm (He MeHIn Hix 15—20 po-
KiB) HAKOTTMYEHHSIM B YMOBaX 3HAYHOTO PiBHS
COJIOHOCTI Ta TIPUJIOHHOTO AeIiIUTY KUCHIO.

Humninsae oOMimints Ty IbCHKOrO Jin-
MaHYy € JIOBOJIi iIHTEHCUBHUM SIBUTIIEM, 11O Ha-
GyBa€ 4iTKOTO MPOSIBY 3a TIOPiBHSIHHSI 0OPUCIB
GeperiB i3 aHAJOTIYHUMHU JAHUME [TOYATKY
80-x pp. MunyJor0 cTONITTS. BKazaHe aButie
€ HACJIIKOM CyMapHOI JIil YNHHUKIB 3aMYyJIeH-
HA: CTOKY; JIETPUTY; TepeMillleHHS TPYHTY,
BUBIJIBHEHOTO TIi/] Yac abpasuBHOI pyiHatii
Geperis. Panimie Geperu Oy 3axulieHi Bij
abpasii macusamu ouepery (Phragmites cu-
munis, Phragmites australis) ta xyru (Scirpus
lagustris). TleBHe 0CTabJIEHHS] XBUTBOBOI aK-
TUBHOCTI 3abesedyBain i sapocti amdidiTis
y ckyani kamku (Zostera marina), 3aHiKei1
Besiukoi (Zannichelia major) Ta 6ypoi Boo-
pocri nucrosipu ( Cystoseira barbata). Ocran-
H4 3aiimaza ropu3oHT 0,3—1,0 M i cayryBasna
MOCTITHUM €JIEMEHTOM POCJIUHHOTO TIPOMIIIIO
HU30BOI YacTUHM JuMany [4, 7]. Ha skass, i
aGOpUTEHH] MPEACTABHIUKN BOIAHOI POCJINH-
HocTi TUJIiryIbCbKOTo JINMaHy He BUTPUMAJH
301/IbIIEHHS PIBHSI COJIOHOCTI Ta TiOKCii Horo
BOJI i HA CbOTO/THI Mali’ke 3HUKJIN.

Tak, mo mouarky XIX cTonmiTTa auMan
XapaKTepu3yBaBCs 4K YacTKOBO IIPOTOYHA
BOJI0IMa, 3a0e311eYeHa CTOKOM JIMMAaHHUX BOJL
yepes3 MiJIKi Ta 3BUBMCTI 3aJUIIKA TUPJIOBOI
JUSTHKY Tiepetnuitka (mupuHoio 4—6 kM) [2].
Ix mIoBHe 3aMyIeH s, a TTOTIM i TepeKpUTTS Te-
pelnuiika mTydHuM Hacunom Tpacu Opeca —
Muxkoumnais (i3 1819 p.) dpakrnuno yHeMOKIM-
BUJIO TIPUPOJIHUN CTiK JIMMaHy, IePETBOPUB-
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Puc. 1. Exonpodinb muOWH Ta MPpUIOHHOI ACHAPUTHOT TOBIII HA Pi3HUX AUISTHKAX TUMaHy

M T0TO B 3aKPUTY BOJIOWMY 3 PiBHEM Maiike
Ha 1,0 M HuxuuM Bijg piBHst Mopst. Lle nipu-
3BEJIO 10 HEOOXIIHOCTI ITYYHOTO BiJIKPUTTS
nepemnmuiika (ymnepiie B 1968 p., 3H0BY BifI-
HOBJIeHWH y 1973 p.) Ta JKUBJIEHHS BOLOWNMH

MOPCBHKOIO BOJ0IO, 0OCATH AKOI BIPOIOBK
1973-1981 pp. cranosmmm 1,0—1,5 M M /110-
Oy (6e3 ypaxXyBaHHsI Ce30HHUX Bapiaiil), axe
OCTaHHIMM POKaMH 371e61/IbIIOr0 He TIepeBu-
utysamm 200-350 Tuc. m°/n06y [2, 9, 10].
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[Mimopiunwmii ctik p. Tumirys 1o cepeuim
80-X pp. MUHYJIOTO CTOJITTSI 3a0e31euyBaB
BOJIHUIT GaslaHC JTMMaHy Ta icHyBaHHs y HOTo
MesKax JIBOX 30H (puc. 2-A) — miBHIYHOI co-
JIOHKYBAaTO-TIPiCHOBOIHOI (Bix rupia Tui-
ryay no c. KaquniBka) Ta miBAEHHOI coJlo-
HOBOZIHOT (Bij c. KasmmHiBka 10 MOPCHKOTO
nepernuiika). 3i 301 JHEHHSM PIYKOBOTO CTOKY
COJIOHICTDb y MiBHIYHII 30HI JIUMaHy 3pocJia
10 17%o, a y miBaenniit — x0 21%. [1].

Ha cporoani ciix BuaianT KijbKa ijisi-
HOK JIUMaHy, 3Ha4YHO Bi/IMIHHUX 3a TPaJli€H-
ToM cosonocTi Box (puc. 2-B). Tak, Bepimna
aumMany (no c. [yasiBka) € TUTIOBOTO TIPiCHO-
BOJIHOIO BOJIOMMOIO TIJIABHEBOTO TUITY 3 HECTA-
GLIbHIM TiAPOJIOTIYHUM pexkuMoM. MiHepari-
3allig BOJM II€T JIJSTHKYA Y MEeKEHHN Tepio]]
CTAaHOBUTH GJIM3BKO 5—6%0 (32 CKIAIOM CO-
JIell HaJIeKUTh JI0 TiAPOKapOOHATHOTO KIACY
KaJIbI[I€BOI IPYIIH), BJITKY 301LJIBIIYETHCS 10
8%o, a y mesiki poku — 10 12%o.

Bix c. Iynsiska Ha 20—25 KM y HaIIpsiMKy
Mopst (npubausto o c. TamuHe MukoJa-
iBCbKOI 006J1.) po3TalioBaHa 30HA JUMaHY 3
CEe30HHO-INHAMIYHUMI OCOOINBOCTSIME MiHe-
paJisaitii Boji, 110 3arajioM (opMye O3HAKHT
CyTO coJionyBaTtoBojHol Bogoiimu. IToxas-
HUKHW MiHepaJsi3aiii Boau y 1iil 30HI gayKe
HecTabinbHl — BapiooTh y Meskax 9—17%o i
HABITDH CATAIOTH 27 %0 3aJI€3KHO BiJl iCHYBaHHS
Tedil, HANIPSIMKY Ta CUJIU BIiTPIB.

Huxnad, comoroBoHA 30HA inMaHy (Bi
c. Tamwuae 10 Mepenmuiika) T0BKUHOIO TO-
Hag 50 KM Mae 0cOGIMBOCTI MOPCHKOI MijI-
KOBOJIHOI 3aTOKM 3 Bigmosignumu 6iore-

HO3aMW Ta POCJMHHUMU YIPYTOBAHHAMU
npubepeKHOro i CoOJIOHYAaKOBOTO TUIy. Pi-
BEeHb COJIOHOCTI BOJM Y 11iif 30HI /OBOJI BU-
cokuii (19-23%o), BIITKY Y [esIKi pOKU csirae
27-28%o, 1110 € KPUTHYHUM [IJIs1 iCHYBaHHSI
MTPICHOBOJHUX Ta MaJIOCOJIOHOBOJHUX BUIIiB
6i0TH.

Puc. 2. Mexi nipicHoBogHOi (1), cotoHyBaToBOIHOI (2) Ta cooHOBOAHOI (3) 30H TUITITYIBCHKOTO

muMmany: A — 1968—1973 pp., b — 2013—-2014 pp.
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Ta6mumng 1

Ce30HHO-30HAJIbHI IOKA3HUKK MiHepaJizanii (%o) npod BoaM i3 pisHUX ALISTHOK
Tunirynsebkoro umany (1.09.2012—1.09.2013 pp.)

Bepxus yactuna

Cepe/Hs yacTiHA

IIpumopcebka yacTuHa
p P Mopcbka Bosa

Tf}p‘MiIH/I . ) ] . ] . . | Omnecproro
B34TTA IIPO IToepxuesi | IIpunonni | [losepxuesi | IIpunonni | Ilosepxuesi | Ilpuponni TopTy
BO/IN BOJN BOJII BOJII BOJN BOJIN

Bepecenb 12,3 12,5 171 17,5 27,2 227 171
Kosrenn 11,9 10,5 16,3 12,7 22,4 22,6 16,8
Jluctoman 12,1 12,3 17,2 18,4 19,1 22,0 16,2
Ipynenn 10,2 10,4 17,9 15,1 19,0 19,2 16,3
Ciuenb 7,1 7,9 14,1 14,8 17,2 19,0 17,8
Jlrotmit 8,3 8,2 10,3 14,2 17,8 19,4 17,9
Bepesenn 2,9 3,3 13,7 14,4 17,4 19,1 16,2
Ksitennb 3,4 3,9 13,2 14,6 17,2 18,7 17,0
Tpasenn 7,4 7,5 16,8 15,5 18,4 18,9 17,9
Yepsennb 9,1 9,4 10,1 19,5 19,3 23,1 18,2
Jlunenn 8,5 8,2 19,7 17,7 22,7 23,3 17,9
Ceprienb 7,2 7,9 22,2 239 22,2 25,2 17,6
Cepenne

3a pik 8,4 8,5 15,7 16,5 20,0 211 17,2

HesBaxkatoun Ha 3HaYHE 3pOCTAHHS MiHe-
paJtizailii Bo/l, EKOCUCTEMU JIMMAHY 3aTajiOM
YTPUMYIOTh IEPBUHHY IBO30HHY CIienndiKy.
Tak, miBAeHHA MPUMOPCHKa iIsTHKAa HaOy-
JIa 03HAK MOPCHKOTO MIJKOBOJIHOTO 6i0TOTY
(a6CoMIOTHO JIATYHHOIO THILY), a IiBHiYHA
36epirae sMilrani 03HAKKM JMMaHHO-PIYHOT
JIeJITOBOI 30HM 3 HecTablIbHIM PiBHEM CO-
sonocTi. O6UABI MiMSHKYA HA CHOTOJHI Ma-
10Th ¢(hOpMOBaHUI cKJIaj 6I0TH BiAOBiAHO
710 YMOB cosioHocTi Boau. Cirifi 3ayBasKuTH,
0 HAHECTIPUATIUBITI YMOBH /1711 POPMY-
BaHHsI Ta ICHYBaHHsI CTabLIBHOTO GIOTHYHOTO
KOMILJICKCY CITOCTEPITAIOTBCS caMe y MexKaX
CepeIHbOI JIJMIHKN JIMMaHY, BOJIU SIKO1 TO-
CTIHO 3MIHIOIOTH TPAIIi€HT cosoHocTi. Came
YMHHWK CTPIMKUX 1 HeTlepe1bauyBaHuX TIepe-
MaJ[iB COJIOHOCTI BOJI HETATMBHO BILJIMBAE HA
GIOKOMILJIEKCH JIMMaHYy 3arajioM, a 0COOJUBO
Ha iforo cepeHio yactuny (tabu. 1).

Hagepeni nani He € pernipe3eHTaTUBHUMU,
ajie JaroTh 3MOrYy 3pOOUTH TIEBHI y3arajb-
HEHHH: BijHOCHA OE3CUCTEeMHICTDb AMHAMIKU
MMOKAa3HUKIB COJIOHOCTI BOJI, 3achikcoBaHa O/1-
HOYACHO Ha PI3HUX JJISTHKaX JMMaHy, 6e33a-

MEPEYHO CBiJIYUTD, IO YMHHUKOM ITUX 3MiH
€ He CEe30HHI KOJMBAHHS B 00CsATaX HAIXO/-
JKEHHS TPiCHOI BOAM, a HacaMmIiepe] — Ha-
TIPSIMOK BIiTPiB, SIKi € HATOHHUMU JIJISI BEPXiB's
1, HaBIIaKW, BIATOHHUMH JIJisl HU30BOI 30HU; Y
HVZKHIHT (MPUMOPCHKIil) YacTUHI JTUMaHy CO-
JIOHICTDH TIEPEBUINIYE aHAJOTIYHUN MOKA3HNUK
MOPCHKOI BOJIU, 10 € MIPSAMUM CBiTICHHAM
HE3BOPOTHOTO 32COJIEHHS BOIOVMH BHACJIIZIOK
HeraTUBHOTO GaJlaHCy BUITAPOBYBAHHSI; HABITH
32 HE3HAUHUX IJIMOUH Ta MOCTIHHOTO BiTPO-
BOT'O IMEPeMilllyBaHHS BOJ| CIIOCTEPITAETHCS
TEH/IEHITIsT 10 YTPUMAHHS OiJbIT COJTOHOI Ta
IIiIJIBHOI BOJIU Y TIPUJIOHHUX ITapax; Bil3Ha-
YeHO OYEBUJIHE 3POCTAHHS PiBHS COJIOHOCTI Y
BCill akBaTOPii IMMaHy BJITKY Ta TOCTYTIOBA
HOpMaJIi3allis TpajiieHTa MiHepasisallii Boce-
HU — B3WMKY; HaBecHi (y OepesHi — TpaBHi)
Ha BCIX [iJITHKAX JIMMaHy Ta B MOPi 3adikco-
BaHO HAaWHMKYNIT PiBEHb COJIOHOCTI.

BUCHOBKI

CyudacHi 3MiHHM TiIPOJIOTIYHOTO TA COJBO-
BOTO pekuMy TuiliryJbcbKOro JMMaHy € He
O/THOMOMEHTHUM SIBUIIEM, a MAlOTh JIOBTO-
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TPUBAJI HMUKIIUHI 0COOIUBOCTI, 10 HEOLHO-
Pa30BO MOBTOPIOIOTHCS Y Yaci Ta MPOCTOPI.
Ii saBuia, HacaMIepes, € HACAIIKOM 3MiHI
crany, ionti Ta piBHg YopHoro Mops, 110
3YMOBJIEH] TJIOOAJIbHUMU TEOJIOTTYHIUMHU Ta
KJIIMATUIHUMU YMHHUKAMU.

Exocucrema Tuiirysibckoro jmmMany 3a
HUHINIHIX YMOB He 3/laTHA 10 CaMOCTIHHOIO
BiJIHOBJIEHHSI Ta caMOperyJisiiii BOJHO-CO-
JILOBOTO GajIaHCy, 110 0Tpedye HAraJIbHOIO
TEXHOTEHHOTO BTPYYaHHS y MPOIECH Tipo-
JIOTIYHOI Ta rigpoxiMiuHoi crabimisarii Bogo-
MM 3 TIOZAJTBINOIO iX CUCTEMHOIO KOPEKITi€T0
Ha OCHOBI €KOJIOTO-PaIliOHAIBbHUX MTPUITOMIB
Ta 3aXO/IiB.

[Ticsist meTasbHOI €KOJIOTIYHOI eKCTIepTH-
31 OJTHUM i3 BapiaHTiB TaKUX TEXHOTEHHUX
3aXO0/liB MOXKYTb CTaTH MacIuTaOHi AHOIIO-
ranbI0BaabHI POOOTH Ha BCiil ALMAHIN JU-
MaHy — BiJI TUpJIa 10 BepXiB's, 110 HA/IayTh
MOKJIUBICTD:

* HOpPMaJTi3yBaTH IPOIECU BITPOBOTO Tie-
peMilTyBaHHS BOJI TA IX TEPMOPEKUM i, CBOEIO
4eprow, cTabiIi3yBaT riipoxiMiuHi Ta rigpo-
610JIOTIYHI BJIACTUBOCTI BOJIOIMU;

* BUAJINTH 3HAYHI BIZIKJIA/IN JIETPUTY, 10
PO3KJIAJIAETHCS, Ta JOHHUX OPraHiYHUX pe-
IITOK 1 MiAgaTH iX IMOBHIii aHaepoGHiii TpamHc-
dhopmariii (#a 6epesi);

® 3aBJIIKU CIIPSIMOBAHOMY IepeMillleH-
HIO 3HAYHUX JIOHHUX Mac TPYHTY YKPIIUTH
Gepery i CTBOPUTH Ha JHTOPaJi YMOBU JJIst
POCTY BOJIHOI POCJIMHHOCTI, MO € KJIIOYOBUM
YMHHUKOM 010THYHOI TIpoT il abpasii;

* Pi3KO 3BMEHIITUTH TIONTY HAJAKPUTHIHOTO
ITO/I0 PiBHA BUIIAPOBYBAHOCTI MiJKOBOIIS
(0,2-0,4 M) i gemo obmexutu (Ha 5-7%)
3araJibHy IJIOILY BOJHOTO /I3epKajia JIUMaHy,
1[0 CIPUATUME 3HUKEHHIO BUITAPOBYBAHOCTI
Ha 27—-30% NOpPiBHSHO 3 iCHYIOYOIO Ta YaCTKO-
BO cTabLIi3yBaTH TiAPOJOrTYHIUN i COTBOBUIA
PEXUM BOJOUMU.

[TepcriekTrBY IOAATBITIX AOCITI/KEHD T10-
JISITAIOTH Y GBI IETATBHIUX i CYTO TEXHIYHUX
OIIpaIIOBaHHAX PI3HUX ILIAXIB crabipizanii

PiBHST MiHepaJizailii BoJ[ JIMMaHy 3a BIJIUBY
TIPUPOTHNUX 1 aHTPONOTEHHNX YNHHUKIB. BKa-
3aHI JIOCIIKEHHS niepe0adaoTh moOy10By
PI3HMX MOJIEJIBHUX CXeM, 1110 (QYHKITIOHYIOTh
3a Pi3HUX BapiaHTIB CHCTEMHOI HOpMaJi3altii
€KOJIOTO-TIIPOJIOTIYHOTO PEeKUMY JIMMaHY.
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VAK 911.2:911.9 (477)

P®OPMYBAHHA I TMUHAMIKA TEXHOT'EHHOTO
IICEBJOKAPCTOBOT'O JIAHAIIIA®TY B YMOBAX
IMPUAHICTPOBCbKO-CXITHOIMOALIbCbKOT
BUCOYMHHOI OBJIACTI

A.B. I'ynzesnu

Binnuypkuii depycasnuil nedaeoeiunuil ynisepcumem imerni Muxaiina Koyrobuncokoeo

Ouineno gopmysants ma OUHAMIKY NCeBOOKAPCMOBUX NAHOWUAGMIE YHACAIOOK NiO3eMH020

(UmMonbHe8020) 0CBOEHHS HEPENAUHUKY 8 YMOBAX Ni6HIUHO-CXIOHOI uacmurnu [Ipudnicmpog-

cbk0-CxiOHonodinbcokoi sucouunHoi obaacmi. Buznaveno yuHHUKU, cheyuiuni pucu, OCHO8HI

hopmu nposey npoyecie OUHAMIKU Ma NPOSHO3Y PO3GUMKY NCEBOOKAPCMOBUX AAHOWAPMIE.

Bcemanoesneno seuwe napadunamizmy cucmemu «ipHUMONPOMUCAOBE AAHOWADMU — CYMIdHC-

HI npupoOHi Komnaekcu» 3 UOINEHHAM NAPAOUHAMIYHUX 30H MA 30CePeOHCEHHAM Y8acu Ha
Heo0XiOHocmi NOCMIIHO20 MOHIMOPUHEY PO3POOOK.

Karwwuoei caosa: ounamika arandwagmis, po3podku uepenauwHuKy, 2ipHu4onpoOMUCAO8ULL
aandwagm, ncegdoKapcmosuil Aanouagpm.

[IpuponokopucTyBaHHs B YKpaiHi Xapak-
TEPU3YETHCSA 3HAUHOIO TpaHC(popMaLueIo
MPUPOIHUX TEOKOMILIEKCIB i TIOBHUM PYii-
HYBaHHSM Mi>KKOMITOHEHTHUX Ta iHIIIOTO TH-
nmy B3aeMo3B’sa3KiB. OHUM i3 OCHOBHUMX
YUHHUKIB IMHAMIKH 1 CTPYKTYPOYTBOPEHHS
CY4YaCHMX JIAaHANMIA(PTHUX KOMILIEKCIB € TIPO-
MHCJI0BA PO3po6Ka KoprcHUX Komaant. Cri
BIJI3HAYUTH, 110 CepPeJl CyIaCHOTO Pi3HOMAHIT-
Ts1 (HOPM aHTPOIIOTEHHOTO BILIMBY PO3POOKH
KOPHUCHUX KOTAJIMH € HAaHiCTOTHINIMM YUHHU-
KOM JIECTPYKTUBHOTO CTaHY T€OKOMILTIEKCIiB
[1] i dopmyBanHg cnenudiyHUX TipHUYO-
npomucyaoBux JauamadTis (I'TLJT) y cknami
KJIacy IIPOMUCJIOBUX JlaniadTis [2].

I'TIJI — sgckpaBuil npukJIaj J0OKOPiHHOI
TparcdopMariii IpUPOAHO aGOPUIeHHUX Ieo-
KOMILIEKCIB. Y 1Iporeci po3po00K KOPUCHUX
KOIAJTWMH 3HUMNLYIOThCS (DiTOTIEHOTUYHI, 300-
IEHOTUYHI, TPYHTOBI, JTiTOJIOTiUHI, TeoMOpdo-
JIOTIUHI, MIKPOKJIIMAaTUYHI CUCTEMH, a iX pe-
YOBUHHWII CKJIAJI, TIPOIIECH, PEKUMU, 3B I3KH,
CTPYKTYpa IIAI0ThCS TIPAMUM 1 ollocepes-
koBanuM 3minam. ITopyuryiorbest oCHOBHI BUU
MarepiaJibHO-eHEPreTHYHOTO OOMIHY: MiHe-
PaJIbHOTO, BOJHOTO, TIOBITPSIHOTO, HiOTEHHOTO.

3a 10BOJIi KOPOTKHUH MPOMIKOK Yacy Ha
MicIli TOpOMCTO-TACMOBUX, JOJIMHHO-SIPYAKHO-

© A.B. I'yizesnu, 2014

GaJIKOBUX, OCTAHIIEBO-BOIO/LILHIX, 3aIlIaB-
HO-aKyMYJIATUBHUX Ta HaA3aIllJIaBHO-Tepa-
COBUX MPUPOTHUX KOMIIJIEKCIB 3 SIBJISTIOTHCS
nanamadTu 36igHeH] 1 MeHII CTilKi opis-
HSIHO 3 TIPUPOAHUMHE, 3 OibIn gudepenitiiio-
BaHOIO, KOHTPACTHOTO, ANCKPETHOIO 1 JMHa-
MIYHOIO CTPYKTYPOIO, icTOpifo (hopMyBaHHS
i crienuivHi puCK IKUX y:Ke BIITBOPEHO y
Garatbox my6ikamisax [1-6]. Ix cknanna Bry-
TPIIIHS CTPYKTYPA BUSHAYAETHCS CIIOCOOOM
Po3po6KH, (Pi3UKO-XIMIYHUMEU 0COOIUBOCTSI-
MU CHPOBHHH, [0 BUA0OYBAETHCSI, TEXHOJIO-
rieto Buo0yBaHHs Ta nepepoOIeHHs, 0co0H-
BOCTSIMH BUXIIHUX 1 MMUPOTHUX JIAaH/IIA(TIB
[2,3,5].

3as1esKHOo Biji 0COOIMBOCTEN JIITOIOrO-Teo-
MOPGhOJIOTIYHOT CTPYKTYPH, TIUOUHU 3aJisi-
raHHs, mepebynoBr QyHAAMEHTY HOBOYTBO-
PEHUX KOMILJIEKCIB 3a BIIKPUTHUX 1 YaCTKOBO
i3eMHIX PO3pOOOK BuAiieHo y ckiami TTLJ
[omimns Tpum ixX migTUA: Kap'€pHO-BiIBATH-
HUI, ICEBIOKAPCTOBUIH i Topcbo60J10TH1 myc-
TOTH [3 5]. @opmyBanHs Hepmor01TpeTboro
MiZITUTIIB CYTIPOBOJIKYETHCS IOKOPIHHOIO 3Mi-
HOIO CTPYKTYPH TIPUPOTHUX KOMILIEKCIB, 3HU-
IMEHHSIM yCiX 1X CKJIaJI0BUX /[0 3HAYHOI TJIU-
6unu. CTBOpeHi Ha iX Micii HeosmaHmadTH
KapAWHAJIBHO BiZIPiI3HAIOTHCS Bifl IPUPOTHUX
i He MalOTh aHAJIOTIB y JI0BKiJLI. B ymoBax
[IpuanicTpoBebko-CXiHOMOMITBCHKOI BUCO-
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YUHHOI 06J1aCTi, e IIPOBOAUINC AOCTIIKeH-
Hsl, TIOIIMPEHHST JAiCTaJN /IBa EPIINX MiATH-
. 3 oIty Ha creltigHicTh pUc Ipyroro,
TOOTO IICEBIOKAPCTOBOTO JaHAmadTy Ta He-
JIOCTaTHICTh MOTO BUBYEHHS, OCHOBHUM 3aB-
JIAHHSIM JIOCJIJI)KEHHST € BCTAHOBJIEHHS 3a-
raJbHUX 3aKOHOMIPHOCTEH JIMHAMIKHU 1[bOTO
MATATTY TIpPHUIOTTPOMHUCJIOBOTO JIaHAADTY 3
METOIO HEJIOTTYIIEHHS 1 yCYHEHHST HeraTUBHO-
TO BIUINBY HAa HABKOJIUIITHI HaceJeHi TTyHKTH,
IIJISIXW CIIOJTyY€eHHs, JIiHiI eJeKTporepeaady,
CIJIbCHKOTOCTIONAPCDHKI YT/ TOIIIO.

MATEPIAJIA TA METOAU JOCJIII2KEHD

OcobmmBocTi hopmyBaHHS il [UHAMIKa
HOBOYTBOPEHb, 10 € 06'€KTOM JOCITiIFKEHHST
i BUHMKAIOTh BHACJIJOK BUAOOYBaHHS Mi-
HEePaJbHOI CHPOBUHU MIAXTHUM CIOCOOOM,
PO3IJIAAIOThCS Ha NPUKIaL sKMepuHCbKO-
[Tapropoacwkoro (hizuko-reorpadivHOTO pa-
iony IIpuanictpoBcbko-CxXiIHOMOMINIBCHKOT
BucounHHoi obaacti ITominbebko-ITpumHi-
MIPOBCHKOTO Kparo. JloCTiIKeHHS TIPOBOMIIH
B eKCIeIMIIIHHNX HalliBCTalllOHAPHUX YMOBax
Ha KJIIOYOBUX [IIISHKAX, BU3HAYCHUX Y Mic-
X BUAOOYBAHHS MUJISTHOTO YePEHallHIKy
3 PeeCTpalli€lo TpJANIIHHNX TapaMeTpiB, pe-
KOMEH/IOBAaHUX /IJIs1 BUBUYEHHS JINHAMIKM Ha-
TypasbHUX (TIPUPOHNX) TEOKOMILIEKCIB |7,
8], Ta BpaxyBaHHAM crieniuiki TeXHOT€HHUX
KOMILJIEKCIB [4, 5]. OKpiM TOro, BUKOPHUCTOBY-
BaJIM METOJIM aHAI3y Ta y3araJbHEeHHS JpY-
KOBaHUX i (hOHIOBUX MaTepiaiB, iHKEHEPHO-
reoJIoTiuHi i 1abopaTopHi METOAN.

PE3YJIBTATH TA IX OBTOBOPEHHS

HKmepuncoro-Illapropoacpkuii dizuko-
reorpadiuHMil paiioH PO3TANIOBYETHCS Y TTiB-
JIEHHO-3axi/iHi# yacTuHi BinHuipkoi 001, 1110
€ KpalHbOIO T BHIYHO-CXi/IHOTO BOJIOIL/IBHOIO i
HPUBO/IO/IIBHOIO TEPUTOPIEIO MixK OaceiiHamMu
[liBgennoro byry ta {uictpa y mexax [Ipu-
JIHICTPOBCHKO- CXiTHOMOITBCHKOI BUCOYMH-
HO1 o6macTi. MitHUiT MMy piBOK T€0TOTiaHOT
OCHOBH TepuTOpil paifoHy 1pescrasieHo Bin-
HuibkuM 1 [opinbebkuM GaokaMu YKpaid-
CHKOTO KPUCTAJIIYHOTO TIUTA, PO3/IIJICHUX TaK
3BaHUM J[;KypuHCHKIM po3ioMoM. Miniuse i
TpUBaJe y yaci reosioriune (hopMyBaHHS TTi€T
TEePUTOPil BUSHAYMIIO TIONTMPEHHS, OKPIM Pi3-

HOBIKOBUX KPUCTAJIYHUX, MeTaMOP(iuyHUX,
3/1€011bIIOr0 TOKeMOPIACHKUX IPAHITOIIHIIX
BEPCTB, TAKOXK 1 OCAJIOBUX Y BUIJISII yepe-
TIANTHUKIB, TJIMH, TTCKiB. YTBOPeHi B HAJ[pax i
Ha BUANMII 3eMHill TOBEPXHi, BOHU € BaXKJIN-
BOIO MiHEPAJIBLHOIO CHPOBUHOIO (KOPUCHUMMU
KonaJmHaMu) Oy/iBeJbHOTO TTPU3HAYEHHST
JUTSL MiCIIEBOTO HACEeJIEHHs, 2 TOMY 3/1aBHA aK-
TUBHO BUKOPUCTOBYIOTHCS. CBOEIO 4eproio
OLIbII AK IIBBIKOBI IIPOMUCIIOBI IIiA3eMHI
PO3POOKH MUJISTHOTO OYAiBETBHOTO KaMEHIO
yepenainmHuky B ymoBax sKmepuncoko-Ilap-
TOpOJICbKOTO (hi3uKo-reorpadivHoro paiiony
00yMOBJIIOIOTH (POPMYBaHHS CHENNDITHOTO
32 CBOEIO CTPYKTYPOIO 1 IMHAMIYHUMU TIPO-
SBAMM TEXHOTEHHOTO KOMILJIEKCY, 1110 B aHTPO-
MOreHHOMY JIAaHATTA(TO3HABCTBI /licTaB Ha3BY
rceB/I0KapcToBOro [2].

[TceBmokapcToBi yTBOPEHHS Bi/pi3HSI-
I0ThCS BiZl TOPMOOOJIOTHUX MYCTOT 1 Kap'ep-
Ho-BizBanpHOro miaTuny I'TIJI mepemycim 3a
ocobmuBocTAMU (HOPMYBAaHHSA T PO3BUTKY.
BoHu BUSBISIOTBCS y TOMY, 1[0 TIOPYIIIEH-
HST 32 MiJIBEMHUX PO3POOOK € MEHIIMMHE 32
IIJI0MIEI0 1 XapaKTepU3yIOThCs, B OCHOBHOMY,
TOYKOBUM TIONIMPEHHSIM. [HaKITe KaxKy4u, 32
Mi[3eMHOT TEXHOJIOTIT TipHUYUX POOIT MOpy-
MeHHs JTaHAMa(OTHOTO 3PIBHOBAXKEHHS Bi/l-
OyBa€eThCsI He B TAKKMX 00CsATaX, K 32 BIIKPHU-
TUX PO3pO6OK. HaCTKOBO TOPYIIEHHS CTOCY-
€ThCS PEKUMY TI3EMHUX BOJL i MiHEPATbHOI
MacH JaamadTy 3a JiHIIMHU TIPHIYNX PO3PO-
60K. Tak, yTBOPIOIOTHCS T1iI3EMHI KOMILJIEKCH,
noxAiGHi 3a CBOIMY BIACTHUBOCTIMU 10 KapCTO-
BUX JlaHAmMadTIB, 10 GopMyOThCST BHACITI-
JIOK TIPOTIECY PO3YMHEHHS Y/ BUTTYTOBYBAaHHS
TiPChKUX TIOPiJI TOBEPXHEBUMU 1 Ti/I3eMHUMMU
BOJIaMU, TOOTO y IPUPOAHUI crioci6. BiacHe,
3a MOPGOJIOTi€I0 i MOPHOMETPUIHUMH TTOKA3-
HUKaMM T1CEBJOKAPCTOBI KOMIIJIEKCH BifIpi3-
HSIOTHCS Bi/l HABKOJIUIITHIX MPUPOIHKX, ajie
JIETKO 3 HUMM CIHiBICHYIOTh Ha OCHOBI IIPUH-
IUATTY TTPUPOHO-AaHTPOTIOTEHHOI CyMiCHOCTI.
IIpoTe cnenudigHOO PHUCOIO TEXHOTEHHUX
KOMILJIEKCIB ITbOTO TIATHUITY € T€, 0 MIXK T10-
YATKOM Mi[3eMHOTO BUIOOYBaHHSA KOPUCHUX
KOTIAJINH 1 peaxili€o Ha PyHHyBaHHS B3a-
€MO3B’s13KiB 3 GOKY abopureHHUX JaH/madh-
THUX KOMILJIEKCIB CIIOCTEPITAETHCS PO3PUB
y yaci.
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[TonboBiI fOCIiZKEHHS TICEBIOKAPCTO-
BUX JaHAmadTIB, MPOBeNeHI BIPOIOBK
1990-2014 pp. y nacenenux mynkrax I[lap-
TOPOJICLKOTO a/IMiHICTPATUBHOTO P-HY (i
Ilxypun, Canixanka, Bep6iska, Mana [le-
pebunHKa), MiATBEP/UKYIOTh TEOPI0 «MO3U-
miitHoro mpuHnuny» 3a b. Pogomanom [9],
3TiJTHO 3 SIKOI0 Ha HOBOYTBOPEHiI CTPYKTYpPH
TEOCUCTEMH, IO TIePeOyBAE T03a «TOKATbHUM
ONTUMYMOM», TIOCTIHHO /i€ cuJa, Ha3BaHa
THCKOM MicIlsI, a00 <IIO3UIIIHIM TUCKOM>.
3oKpeMa, y palloHi POBeIEHHST 11i/13€MHUX
pOoOIT 3 BUAOOYTKY YepEnaIiHuKy, SIKUii Tpu-
yPOUueHHH 10 caabopO3UTEHOBAHUX SPYIK-
HO-0AJIKOBOIO MEPEKEIO JIOJTMHHO-PIYKOBUX,
BOJIOJIIJIBHUX 1 TTOJIOTHX MiclleBoCTeH, Hajl

BUPOGJICHUMHU MOPOKHUHAMK YTBOPIOIOTHCSI
AHTPOTIOTeHH] YJIOTOBUHH, JiNKU. J[o TOTO %
MIPOCTEKYETHCS TaKa 3aKOHOMiPHICTh: YUM
OLIBIIMI THCK, TUM CUJIbHINIA i TpUBaJIilIa
peakliiis cepe/loBUILA, 1O [IparHe KOMIIeHCY-
BaTU HETaTUBHUU BILTUB, CIPUYUHEHUN TeX-
HiKoT0. BrsrydenHst BarmHsIKOBOI MiHEpPaJIbHOI
Macy aKTUBI3y€ 3HAYHI KOMITEHCAIiTHI CUJIN
B3710BK niepudepii MOPYIIEHOTO TipHUYUMA
poboramu paiiony. Cepest OCHOBHUX YHHHUKIB
BILIMBY Ha 3HUKEHHS CTIHKOCTI I1ceBoKapc-
TOBOTO HeoJaHmmadTy CJIiJi Ha3BaTH TaKi:
Te0JIOTIvHi, Ti/[POTe0JIOTIvHI, KIIMAaTUYHI i Tip-
HU4YoTexHivYHi. Pi3Hi iX B3a€MO3B’I3KHU CIIpH-
YUHSIOTH JIAHITIOTH JiehopMalliii — ocianHsi,
00Bau TOIIO (PUCYHOK).

TEXHOI'EHHO 3YMOBJIEHI
ICEBJOKAPCTOBI ®OPMMU PEJIbEDY

NIA3EMHI BUXITHI
(IIEPBUHHI) ®OPMH

TIOPOKHUHH TyHeJTi-X0aH ocTaHIi

CTOBIH-NANOPH

HIA3EMHI CYITYTHI @OPMHU

HNOBEPXHEBI CYITYTHI ®OPMHU

| T'PABITALIMHI |

ONINBAHHSA

IMPOBAJIbHI

| o0BaIN || OCHUITH |

Kappu
KOJ1015131 (xapcrn)
| caini sspu | | YJI0TrOBUHH |

MOXIJIHI

MOHOPH (3arJu0uHM)

Hii

MopdoreHeTnuHi opMu TEXHOTEHHOTO TMICEBIOKAPCTOBOTO pebedy
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Ak yke BijizHauamocs, CTyMiHb i CIIPSIMO-
BaHICTh PO3BUTKY ITiZI3EMHIX ITOPOKHIH 3aJIe-
SKUTD HE TiJTBKU BiJl TPUPOAHUX i TEXHOTEHHUX
TIepe/lyMOB, aJjie i BiJl TepMiHy 3aKiHUYeHHS PO3-
pobok. I1e 06yMOBJIEHO THM, 110 MOPIBHIHO 3
BiJIKDUTUMU Kap €pamMu MHAMIYHUI TOTEHITi-
aJl T3EeMHUX PO3POOOK YITPOIOBIK TPUBAJIOTO
Yyacy 3aMIIAETHCS MPUXOBaHUM, OOCTEKEHHST
paiioHIB cTapux MiI3eMHUX PO3POOOK uepe-
MAITHUKY 3aCBiTYNIIH, IO Ha 1X CTiHAX Ta CTeJ
YTBOPUJIUCS TPILIIMHU, CIIOCTEPIraloThest 00-
BaJsin. BHacsi/Iok akTUBi3allii KapcToBUX MPO-
TeCiB Ha MOBEPXHI HaJl PO3POOKAMU YTBOPIO-
I0TBCST TIPOBAJLIIS, JIHKH, YJIOTOBUH.

ITe Moxe OyTH 3yMOBJIEHO MOPYIIEHHSIM
TEXHOJIOTTYHUX HOPM TIi/T Yac 3/[iHCHEHHST TTi/T-
3eMHUX POOIT, 10 PO3MOYANUCS B CePeAnHi
50-x pp. 1 10Ci CaMOBIJIBHO MTPOAOBKYIOTHCS
Ha geakux mrosapHaXx TOB «/[xkypunchke
MIAXTOYTIPABJIiHHS>.

ITpore i micist IPUITHHEHHST PO3POOOK Jie-
SIKHX IITOJIEHb KaPCTOBI SIBUIIA Y iXHIX MEKaX
He MPUNTMHWIINCS — HUHI HasiiayeThes 60 mpo-
BaJIIB 1 JIIHOK, a 3arajibHa NJI011a MOPYIIeHNX
TEPUTOPIit csirae monan 50 ra.

Banmsikosi npoBasis miamerpoM 3—5 M i
rJIMOUHOIO /10 6 M 13 KDYTUME CXUJIAMH, CKJIa-
JICHUMH BUBITPEHUM YepPeraliHuKOM Ta T10-
30aBJIEHIMHU POCITUHHOTO TIOKPHUBY, TPAILJIs-
I0ThCs B JI0JIUHI p. [PKypuHKH, Ha MiBH.-CX.
okouutli ¢. Bepbiska, y 6asIiii Ha [iBH. OKOJIU-
mi ¢. Cani’kaiHKky Ta B IHITNX MICIIX.

Y wmicigix 3 moryskuicTio mactis 10—15 M,
1[0 MTEePEKPUBAIOTD TIiA3eMHi po3poOKH, hop-
MYTOTBCS 37€BG1TBITOTO KOHYCOMOMIGH] iKY,
piame — y Bursigzi sim pisuoi ¢popmu. [omu-
PeHi B OCHOBHOMY Ha IipaBoMy Gepesi p. IxKy-
pUHKHY Mizk cesamut JIxkypuH i p. JlepeOunnka.
[iamerp nifiok cranoButh 8—10 M, ribuna —
6—8 M, kpyTnsHa cxuiiB — 60-70 .

ITig yac crocrepeskenb Po3poOOK K-
HOTO YepemnaniHuKy BiZi3HaueHo crenndivni
0COBIMBOCTI CE30HHOI 1 PIYHOI AUHAMIKY Kap-
CTOBWIX TIPOIeCiB. IX cepenmi Ta aHOMasbHi
BEJINYMHHU, a TAKOK IHTEHCUBHICTD 3aJI€KaTh
Bi/l 6araThOX YMHHUKIB — PAHYIOMETPUIHO-
TO CKJIAJTy, TTOKA3HUKIB TPUPOHOI BOJIOTOCTI
i1 TOTY>KHOCTI I'PYHTOBO-POCJNHHOTO Iapy,
ajie HalbiIbIe — Biji 3MiHU TOTOIHO-KJiMAa-
TUYHUX YMOB, 30KpeMa, BiJl TeMIePaTypPHUX

KOJIMBaHb Ta PiBHS 3BOJIOJKEHHS TPYHTIB i
TIPCBKUX MTPOBEPCTKIB. 3ayBaKMUMO, TIIO MaK-
cUMaJjbHa KiJbKICTh epo3iifHNX 1 poBaIb-
HUX yTBOPEHb BHACJIIOK BOJHOI €po3ii BU-
ABJISIETHCS HaBEeCHI B 11€PiOjl TaHeHHs CHIry.
IITompaBaa, iIHTEHCUBHICTD IILOTO MPOIIECY
HATPSIMY 3aJI€KUTH Bijl KIIMATHYHUX 0CO6-
JMBOCTeN 3UMHU, BecHHU 1 3amaciB cHiry. Ile
MOSICHIOETHCS BIUIUBOM Ha (hOPMYyBaHHS CTO-
Ky aKyMYJISTUBHOI 3/[aTHOCTI BEPXHIX TIapiB
IPYHTY. 32 HEBEJMKOTO CHITOBOTO MOKPUBY
abo B CyBOpIi 3UMM BOHU IIPOMEP3AI0Th HA
rbuny 10 80 M. Y BeCHSHUI Hepio] TaKuX
POKIB, i/l 9ac iIHTEHCUBHOTO CHITOTAaHEHHS,
bopmyeTbes sHaunmii (6,5 J1/c-kM?) oBepX-
HEBUI CTIK, 10 /IO CTPUMYE IHTEHCUBHICTb
KapCTOBOTO IIPOABY. 3a iHIINX YMOB I'PYHTOBI
BOJIU OMYCKAIOThCS 3a 3UMOBUH Tiepiof i Ha
MOYATOK CHITOTAHEHHS JIOCATAIOTH TIHMOUHH
BAIHSKOBOI Mopo/u. BHAcIiIOK 1mbhOTO ic-
TOTHO 3HMKYETBHCS CTIK BECHSIHOI NOBEHI ¢
aKTUBI3YIOThCS KAPCTOBI Ta iHIIT, HEBI/UTITbHI
Bifl HUX TIPOIEeCH, 30KpeMa TTPOIeCH XiMid-
HOTO BUBITPIOBaHHS (OKUCJIEHHS, TijipaTaltii,
rizpomizy i pozunnenHs ). Came Tomy HaBec-
Hi y Taki poku (HiKCyI0ThCS CBLKI BaIlHAKOBI
MPOBAJIIISE HA MIBH.-CX. OKOMHUII . BepbiBka i
y Gaui Ha miBH. okosmii ¢. Carizkanka. A He-
TpuBasia BecHa 2014 p. akTHBi3yBasia KapCTOBI
MPOIECU TIPCBKUX MacC HaJl MICIISIMU JTaBHIX
BUPOGOK MUJISTHOTO YePenaliHuKy BKe y Me-
sxkax ¢. Canixxanka. Haiibiibine nposaJiis
MaJio rnbuny 6sm3bKro 8 M [10].

Hwuni nedopwmartii 3eMHOT TTOBEpXHi HAJ
[ITOJIBHIME CIPUYMHSIOTH HerepeabayeHi
€KO0JIOT0-eKOHOMIYHI HACJIi/IK1: BUHUKAIOTh
TPYAHOMI 3 OYIIBHUITBOM i €KCILIyaTaLi€io
MIPOMUCJIOBUX 1 CITBCHKOTOCIIOAAPCHKUX OY-
JiBeJIb, MUISIXIB CIOJy4YeHHs, 00pOOITKOM
IpyHTY. 30KpeMa, OfTHe i3 opHUX yTifh y c. Ca-
MiXKaHKa, JIe CIIOCTEePIraniocss akTUBHE YTBO-
peHHs (opM MOBEPXHEBOTO IMCEBIOKAPCTY,
HEI0/[aBHO BUBeAEHO 13 ciBo3Mminu. Kiso-
METPOBI KOTIATBHI MTPOCTSTAIOTHCS TTi/] TPACOTO
Jieps;kaBHoro 3HayenHst Hemupis — Morusis-
[ToxinbehkMid, 11i/1 OTIOPAMU CTOBIIIB €JIEKTPO-
Mepesk Ta IPUBATHUMI OYIMHKAMH, 1110 CTBO-
PIOE peasibHy 3arpo3y MJis 1X KOPUCTYBaviB.

OxpiM TOTO, 3i MTOJTLHEBUMU BOJIAMHU 3
MicCIb PO3POGOK YepealIHUKY TePEHOCATHCST
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A.B. I'VJIBEBUY

XiMiyHMi CKJIa]] MUJISTHOTO YePenaHUuKy

XimiuHi eeMeHTH

Poposurie
SIOQ A1203 CaCO;; MgC03
CamiskaHcbKe 0,7— 13,5 0,5-2,8 72,8-96,6 1,25-4,95
JI:KypUHCbKe 1,4— 17,15 0,8-1,8 90,7-95,8 1,4-4,3

PI3HOMAHITHI XiMiuHI €JIeMEHTH Y BLIBHOMY
BUTJIAZ a00 Y BUTJISA KOJIOI/IIB /10 TOBEPXHE-
BUX 1 TiZI3eMHUX BOJI HA Pi3Hi Bi/ICTaHi, CIIpHU-
YUHSIOUN 3a0PyAHEHHS CYMIKHUX TePUTOPIii
(Tabsmis).

Hagezieni Butiie (hakTi pO3BUTKY TEOKOMII-
JIEKCIB € CBITYEHHSIM TOTO, IO Pi3HOTEHE3NCHI
gaaama@THI KoMIiekcn (TPUPOHI 1 Tex-
HOTEHHi) He iCHYIOTDb i30JIbOBAHO OJHWH BiJ
OJTHOTO, OCKLJIBKHM 1X PEYOBUHHO-€HEPTETUIHI
MTOTOKW HAKJIAJAIOTHCST OJIMH HA 1HIUH 1 TIe-
PEKPUBAIOTHCS, YTBOPIOIOYM TTapaJinHaMiuHi
30HM, HEOJHOPIIHICTD BIJIMBY SIKUX HAIps-
MY 3JIEKITh Bijl 0COOJIMBOCTEN CTPYKTYPHOI
oprasisariii mapamerpiB, pexkuMy (OyHKITIOHY-
BaHHs TpupoaHuX reokommekcis i I'TIJT ra
pisHux misgakax. Ha mamry mymky, mapamm-
HaMiuHa 30Ha — IIe TePUTOPIATbHO TIiJIiCHU
(parmeHT CymMi>kHUX PI3ZHOTUTIOBUX TTapajiu-
HaMiYHWX IT/I30H, TTOEIHAHUX PEUYOBUHHO-
C€HEPTETUYHUMU 3B’SI3KaMU BCiX MOKJIUBUX
THUIIIB 3 YiTKO BUPAXKEHOIO crierudiunoio che-
POIO BILJIUBY.

Ha ocHOBI aHai3y YNHHUKIB BIIUBY, iX
CUJI TIPOSBY 1 CIIPSIMOBAHOCTI MOXKHA BUJIi-
JIUTU TPU 30HU B3aEMOBILJIUBY HOBOYTBOpE-
Hux I'TIJT i cyMisKHUX, TPUPOJHUX YU aHTPO-
MOTEHI30BaHUX JIAHIA(TIB:

1) 30HA BHYTPINIHIX JOKOPIHHUX 3MiH
narpmadTiB 36iracThest 3 TepUTOpicio HesIo-
CepeiHiX PO3POOOK THUIITHOTO YePENanTHUKY.
B ii Meskax Ha MicIli TPUPOIHUX i TPUPOJTHO-
AHTPOIOTEHHUX KOMILJIEKCIB (hopMyoThcA
TICEB/IOKAPCTOBI JaHAIMA(PTH, PO3MIPH SKUX
ctanoBATh 0,3—100 ra. Busyuenns ripanyoi
MacCH CyMPOBOJIKYETHCS TOPYIIEHHIM OaJiaH-
Cy MiHepaJIbHUX PEYOBUH 3 YTBOPEHHSM €K3a-
paItiiiHol mapaguHaMiTHOI TMiA30HMU;

2) 30BHINIHS 30HA MOCTIHHOTO TIPSIMOTO
BILJIMBY 1 B3AEMOIIPOHUKHEHHS OXOILJIIOE 111 -
POKMIi fiana3oH cdep BIUIUBY: TiPOTe0JIO-

riyHy, TeOqMHAMIUHY, MiKPOKJIIMaTUYHY, 6i0-
IEHOTUYHY TOIIO, 3 APEAJTIOM MOTIUPEHHS Bijl
KiJTbKOX MeTPiB /10 KiJTbKOX KiJIOMeTpiB;

3) 30BHINIHS 30HA €Mi30AMYHUX, OTOCe-
PeNKOBaHNX KOHTAKTIB. 1i BILIMB mepeBakHo
BU3HAYAETHCS aTMOCHEPHO-TINPKYJIAIIHHUME
yMOBaMU TepuTopii (TlepeHeceHHs MUy, Xi-
MiUYHUX PEYOBUH, HACIHHS POCTUH TOIIO).

MeTo/10M JIOTiYHOTO aHaJIi3y MOKHA ITPH-
IMyCTUTH, 1110 y Halibmxkui 10—50 pokis yact-
ka i poxb [TIJT, a omske i ix ruHamika, 6yayTh
3pPOCTATH, 3BAKAIOYN HA TIEPCIEKTUBHI /I
ocBoeHHd B ymoBax sKmepuncbko-IIlapro-
ponchKoro (hizuKo-reorpadivHOro paiioHy
ponosunia ranan i cyraunky (Mypadcebke,
1288 tuc. M%), rpanity (3axiZIHOXOMEHKiBCbKe,
1029 tuc. M%), yepenanmauky (/lepeGunmcoke,
6251 Tuc. M%) i 1. in. Kpim Toro, mopabmri ca-
MOBIJIBbHI PO3POOKH MUILHOTO YePETalHIKy
B Jlxypuni, Canikanui [10] ta inmux micusax
OyLyTh 3yMOBJIIOBATU HIMOBIPHICTH YTBOPEH-
HSI IIOBEPXHEBUX MPOBAJIB, JiiloK, 00BaIiB
TOTIO BKe HAHOMMKINM TaCOM.

BUCHOBKHN

BusiBneni qunaMiuHi TeH/EHIIII mopyiie-
HUX YHACJIJOK PO3POOOK MUJISTHOTO depe-
MaNrHUKy JaHama@riB MiBH.-CX. YaCTUHA
[IpunnicTpoBCchKO-CXiAHOMOMITBCHKOI BH-
COYMHHOI 00J1aCTi CBiZiYaTh PO aKTHBI3aIii0
KapCTOBUX IIPOIIECiB MiCJIs IPOBeIeHHS Tip-
HUYOZ00YBHUX POOIT, a TAaKOK, 1110 HOBOYT-
BOPEHi TeXHOTEHHI KOMILIEKCH TIepeOyBatoTh
y TiCHIl B3a€MO/Iii 3 HABKOJUIITHIMU JIAH/I-
madTtamu. Ile mposaBAsSETbCS IHTEHCUBHUM
B3aEMOOOMiHOM (Maco- i eHeprooOMiHOM)
V3/I0BK KOHTAKTHUX MeEK Ta edopMallieio
iX TIepBUHHUX CTPYKTYD Yepe3 HaKJIaJaHHS
OJTHOTO TIPOITeCy Ha HIIWH, 110 CBOEIO YeProio
CHPUYUHAE 3MIHY OTHOTO TeHETUYHOTO ITUKJLY
IHITUM 1 YTBOpEHHS BTOPUHHUX (TIOXIiTHNX)
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DGOPMYBAHHA I IMHAMIKA TEXHOTEHHOTI'O TTICEBJIORAPCTOBOI'O JIAH/IHIADTY

CTPYKTYPHUX (OPM, HE BJACTUBUX KOAHOMY
i3 TIOTIepe/IHIX YTBOPEHb.

HespiBHOBakeHUII cTaH HOBOYTBOPEHb
3acBifuye Mpo Hebe3neKky BUHUKHEHHS B TIPO-
1eci iXHBOTO PO3BUTKY MOBEPXHEBUX IPO-
BAJIBHUX YW epo3iliHuX Gopm penbedy, 110
HECyTb 3HAYHY 3arpo3y Pi3HOTrO THUILY CIO-
pyZiaM, KOMYHIKAIiIM ¥ yTi/IsiM, i BKa3ye Ha
HEeOOXiIHICTh BUKOPUCTAaHHS JIaHAIIApTHOTO
NpUHIUTY B ix ontuMmizartii. Opranisaris i
PO3poOKa 3aXO0/iB 3 OXOPOHU TOBKIJIS JIJIST
minimizarii BBy [ILJI va npusersi yrigas
noTpebye MOCTIHOrO MOHITOPUHTY Ta HalIIO-
BHIIIIOTO BpaxyBaHHS NMUPOTHUX 1 MiCIIeBUX
iCTOPUKO-TOCIIONAPCHKUX 0COOJIMBOCTEN iX
PO3BUTKY, & TAKOK TEPMiHY, TTIUOMHY | HATTPSI-
My OCBO€HHS (DYHKIIOHYIOUUX Y MUHYJIOMY
Ha IX MiCIli FeOKOMILJICKCIB.
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ATPOEKOJIOITYHUN MOHITOPUHT

VIK:631.95:550.424

EKOJIOTO-TEOXIMIYHI ITPOLIECHU ®YHKIIIOHYBAHHA
ATPOJIAHJIIITADTIB

T.M. €roposa

Inemumym aepoexonoeii i npupodokopucmyeanns HAAH

O0rpyHmo8ano aKkmyanbHicmy eCeHUiliHUX MIKpoeseMeHmi 045 PO36UMKY POCAUHHUUMEA |
meapuHHUymeda. 3anponoHo8aHo NPOeKm KOHYenyii eKkoa1020-2e0XiMIMHUX npoyecie, uio 8u-
3Hauaome ocobaugocmi acposarnduiagpmie. Ha meopemuunux 3acadax eeoximii aanowagpmis
PO3UWUPEHO BU3HAYEHHS NOHAMb «Aeposandulagm» i «ekoa02o-eeoXimivuil npoyec». Jas
ae2poeK0102iuH020 aHanizy mepumopiil 3anponoHO8AHO CUCIEMY KO2EPEHMH020 OUIHIO8AHHS
eK0/1020-2e0XIMIMHUX npoyecie Miepayii mikpoeremenmie. Memoooaoeis makoeo ouiHIOEAHHS
BKNIOYAE PALIOHYB8AHHA APOAAHOUIADMIE Ma KIAbKICHUL AHANI3 2COXIMIYHOI, eKoa02iuHOI,
bioeeoximiunoi | MeOuYHOI CKAA008UX YUX NPoyecie.

Karouogi caoea: exonoeiuna eeoximis, eceHuiiini mikpoesemenmu, azporanHouiagpm,
2€0XIMIUHa Miepauis.

Exosoriyna reoximisi cchopmyBasacs Ha
nouatky XXI cT. 9k camocTiiiHuil HayKOBUA
HAIPsIM, 1[0 BUBYAE T€OXiMiUHE TIepeTBOPEH-
Hs1 Giocepr BHACIIOK TOCIIOAAPCHKOT IistIb-
Hocti moauuan [1, 2]. Exosoriuna reoximis
MIKPOEJIEMEHTIB Y CiJIbCBKOMY TOCIIOIapCTBI
PO3TJISAMAETHCS, TIEPEBAKHO, TTiJl Yac OIliHIO-
BaHHs 3a0pyAHEHHs IPYHTIB 1 BpoxKallHOCTI
cimprocukyasryp [3—5]. Taki migxomu mo ar-
POEKOJIOTIYHUX JOCi/KeHb He BPaXOBYIOTh
MIPUYMHHO-HACJII/IKOBI 3B’I3KU 1T€PEPO3TIO/Ii-
JIy eCEeHIIIHNX MiKPOeJeMeHTIB y XapuOBUX
ganiorax [6, 7]. [Ipore craTuctuyHi 3Be/ieH-
Hs BeecBiTHBOI Opranizaitii 0XOpoHH 3/10pOB’sT
(BOOJ3) cBimuath mpo BIJIMB MONTNPEHOCTI
€CeHIIIITHIX MiKpoeJIeMeHTIB y IPyHTax i po-
JYKTaxX XapyyBaHHsS Ha CTaH 3/10pOB’sl Hace-
JieHHs1 Garatbox Kpain Csity [8].

Ecentiiini (1moskuBHI) XiMiuHI eJleMeHTH
€ 610JIOTYHO 3HAYY MU OIOTeHHUMU HYTPi-
€HTaMH, 110 He CUHTE3YIOThCS JKUBUMU OpTa-
Hi3MaMu, ajie € HeoOXiHi /i 3abe3reyeHHs
iX HOpMaJIBHOI JKUTTEMISTBbHOCTI; HEBI/IO-
BIJIHICTD IX BMICTY y TKaHHMHAX Ta KJITHHAX
CIPUYMHSE MeBHI HeindekIiiHi ditomaromno-

© T.M. €roposa, 2014

Tii CLJIBTOCIIKYJIBTYP 1 MiKpOeJIeMeHTO3H TBa-
pun Ta moaunu [9, 10]. ¥Y3arasbuenns meau-
KO-€KOJIOTYHUX 1 610re0XiMiYHUX TOCIKEHb
BIINBY MiKpOEJIeMeHTIB Ha 3aXBOPIOBAHICTh
(iTor1eHO3iB i 30011€HO3IB HA/AIOTh MOKJIH-
BiCTh BU3HAUNTH PiBHI MOKA3HUKA TATOJIOT Y-
HOCTI MiKpOeJIeMeHTiB — KiJIbKOCTI BUBUEHNX
3aXBOPIOBAHb, 1110 BUHUKAIOTH Y )KMBUX OpTa-
Hi3MaX yHACJII0K HecTadi abo Ha[TUIITKOBOTO
BMICTY TIEBHOTO MiKpoeJieMeHTa ITOPiBHSHO 3
GioreoximMiunnmu Hopmamiu [11]. Hanpukiaz,
aTOJIOTIYHICTh Zn cTaHoBUTH 14 ogmHUID
[P HOTO HeCTaui Ta 2 — P HAJJIUIIKY; Bi/l-
nosigo Cu — 131 10; Co— 81 12; Mn — 8
i7; Mo—518;Ni—41i15;Pb—31i14.
IIponiecn HAAXOMKEHHS €CEHITITHUX MiK-
PO€JIEMEHTIB y ClIIbTOCITIPOAYKIIIIO i3 TPYHTIB
HaOyBAIOTH eiami GiTbIIol aKTyamrbHOCTI ¥
CIIJIBHUX HaIpaIloBaHHAX YKpaiHu i3 Kpai-
Hamu €sporeiicbkoro Coio3dy. BaxkausicTs
MiKPOeJIEMEHTIB JIJISI CiJThbChKOTOCTIONAPCHKO-
ro BUPOOHUIITBA BUCBIT/IIOE MIisKHAPOAHMIA
MIPOEKT i3 TEOXIMIYHOTO KapTyBaHHS CiJib-
CBKOTOCIIO/IAPCHKUX Ta MACOBUIITHUX 3€MEJTb
€sponu GEMAS [12], mo pospobisiBest
BrpozoB:xk 2009-2011 pp. 32-ma kpainamu,
y T.4. YKpalHO, 3aB/sKN YoMy OyJI0 BU3HA-
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YeHO TONMPEHHs y IPyHTaxX 57 XiMiYHHUX
eseMeHTiB. MikHapoaHa CIIBIIpaIlst €BPO-
HeiChbKUX JiepsKaB 3 MUTaHb 3a0e311e4eHOCT]
HaceJeHHs SKiCHUMU TTPOIyKTaMU XapyuyBaH-
us 3a mpoekrom COST Action FA0905 3oce-
PeJKY€ yBary Ha HeOOXiJTHOCTI PO3B’sI3aHHSI
npobJIeM I ABUIeHHS JOCTYIIHOCTI eCeHIii-
HUX eJIeMeHTIB JIJIsT POCJIMH Ta PO3TJIS/IA€ T1e
K CKJI3JIOBY HOBOI Xap4oBoi crparerii y €B-
pori [13].

Meroto po6oTH € po3poOKa KOHIENTYaIb-
HO HOBOTO TIXOy 0 BUBYCHHS TEPUTOPIll
CITbCHKOTOCIIOIAPCHKOTO TTPU3HAYEHHS 13
ypaxyBaHHAM KOMILJIEKCHOCTI €KOJIOTO-Teo-
XIMIYHUX TIPOTIECiB Mirpartii mOKUBHUX MiK-
POEJIEMEHTIB.

MATEPIAIA TA METOAU JOCIIIXKEHD

[IpencraBienuii MpoeKT KOHIIEMIIii TT0-
Oy0BaHO i3 ypaxyBaHHsIM BUMOT [IpoToko-
sty OOH 1110710 cTpaTerivyHoro eKoJI0riuHoro
OT[IHIOBaHHS JIOBKLJJISI Y TPAHCTPAHUYHOMY
KOHTEKCTI Ta €Bporneiicbkol JanamadTHOI
KOHBeHIIi1. BkazaHi MisKHAPOHI TOKYMEHTHU
nepeznbayvaloTh BKAOUYEHH JaHImadTy 10
CiTTbCBKOTOCIIOTAPCHKOI 1 €KOJIOTIUHO1 T0-
JIUTUKU, 2 TAKOK BUBUEHHs JaHAmapTHUX
0cobmBOCTEll TEPUTOPill Ta iX BILIMBY Ha
CTaH 3/I0POB’Sl HACEJIEHHS y CKJaJi cTpaTe-
FiYHUX TPAHCKOPJAOHHUX JAOCHijKenb [14,
15]. J1J1st 11bOTO €KOJIOTO-re0XiMiuHi THAX0aM
JIO OIIHIOBAHHST TEPUTOPIH OYJIO POZITUPEHO
3a OTIOMOTOIO0 METO/IOJIOTIYHUX TTPUHITUITIB
sanamadTHOT TeoXiMii, TeOXiMIUYHOT €KOJIOTi1
i 6ioreoximii [16, 17].

PE3YJIBTATH TA IX OBGTOBOPEHHS

Po3po06JieHIIT TIPOEKT KOHIIETIIT eKOI0ro-
reOXiMiYHUX MTPOIIECiB (DYHKITIOHYBAHHS arpo-
JanAmadTiB MOJIATAE Y TOMY, 1110 TIPUPOIHO-
TEeXHOTeHHA TeoXiMivHa MITpallis eCeHIlIHHNX
MiKpOeJIeMEeHTIB 3a CiJIbCbKOTOCTIOAPCHKOTO
BUKOPUCTAHHST 3eMesib 0OYMOBIIOE €KOJIO-
riuni 0co6AUBOCTI 6IOTEOXIMIUHUX Xapyo-
BUX JIAHITIOTIB arposiaiimadTis, 1m0 MOXKYTh
CIpUYUHATH Heiudekiiini giTonarosorii
arpoIeHo03iB Ta eH/eMiYHi 3aXBOPIOBAHHS
TBapUH 1 JIOJUHU.

BripoBajzkenHs 3a1IpOIIOHOBAHOTO IPO-
eKTY KOHIIEMNIil moTpe6Gy€e OHOBJIEHOTO TPaK-

TYBaHHS BKa3aHUX Y Hiil mougaTh. e Hanae
MOKJUBICTD MIABUIIUTA CUCTEMHICTH Ta
KOMIIJIEKCHICTb €KO0JIOTO-Te0XiMIuHUX J10-
CJII/IPKEHb 3eMeJb CiIbChbKOTOCTIOaPChKOTO
MIPU3HAYEHHS.

Hacawmriepes 1ie cTOCy€TBCS €KOJIOTO-Te0-
XIMIYHUX TIPOIECIB, BUBYEHHS SIKUX HE Ma€
LIMPOKOIO 3aCTOCYBAHHSA Y BITUM3HAHIN 11pu-
KJIaAHiN exostorii. OxHaK JesaKl eJIeMeHTH 1IIX
TIPOIIECIB BXO/ATH /10 CKJIAAY €KOJIOTO-Teo-
XIMIYHIX JOCJI/DKEHD Ta €KOJIOTO-TeoXiMid-
HOTO aHaJi3y, IKi MOB’A3yI0Th i3 MpollecamMmu
TeXHOreHHOro 3a6pyaHerHs. OxHicio i3 hopm
€KO0JIOTO-TeOXIMIYHUX TIPOIIECiB, IO PO3TJIS-
JIAETHCS arpOeKOJIOTIEI0, € TIEPePO3IO/IiI Y
arpocepi eceHIiHNX eJIeMeHTIB, 30aJaHco-
BaHICTh SKUX BIIUBAE HA BPOKAWHICTD CiJTb-
roctkyasTyp [18].

3a JI0TIOMOTOI0 €K0.1020-2€0XIMIUH020 NPO-
yecy MU OyseMO BU3HAYATH T€OXIMIiYHYy Mi-
rpaitiio (1epeMilleHHsT XiMIYHUX eJIeMEeHTIB
Y IOBKIJLII, BHACIIIOK SIKOTO BiAOyBaeThCs iX
KOHIIEHTPAIlisl Ta PO3CIIOBAaHHS ) TTPUPOIHO-
TEeXHOTEHHOTO TeHe3ucy ((hi3nKo-XiMiuyHOTO,
GIOreHHOro i MeXaHiYHOTO BH/LY); Pe3yJibra-
TOM IIMX TIPOIIECIB € TIEBHI €KOJIOTIUHI SBUIIA
Ta pobJsieMu, a came: XiMiuHe 3a0pyIHEHHS
[PYHTIB, 3HUKEHHS IIPUPOAHOI GIOIPOLYK-
TUBHOCTI, AncOATAHC MOKUBHUX PEUOBUH Y
CIJIBrOCIITPO/YKILi1, €po3isl MOBEPXHI TOIIO.

Po3BuToK y yaci mpupogHUX CKIQOBUX
GITBIIOCTI €KOJIOTO-TEOXIMIUHUX TPOIECiB
Ma€ JI0BOJI HU3bKY IBUIKICTD, IO HE Tepe-
sutnye 10 mm 3a 100 poxiB, a TeXHOTEHHUX
CKJIaIoBUX — Moxke nepesunyBatu 10 m/c.
Po3BuTOK 1MX 1poIeciB y mpocTopi € KOHT-
pactHO nudepeHIliiioBaHUM BiITOBITHO /10
JaHAmadTHO-TeOXiMIYHOT OYI0BY TEPUTOPII.
CucreMa B3a€EMO3B’S3KiB €KOJIOTO-TEOXiMiu-
HOTO TIPOIleCy BU3HAYAETHCS 32 HOTO MpPH-
YrHOIO (TeoXiMiUHa MITpallis) Ta HacJIiIKaMu
(exouoriune gBuiie abo porec).

OcranHiMHU POKaMU Tl Yac JOCIiKEHHS
arpocdepu MIMPOKO 3aCTOCOBYETHCS TIOHST-
T «arposanmmadTs. BusHaueHHS 1IOTO T10-
HATTS HabyBae QyHIAMEHTATBHOTO 3HAYCHHST
BHACJII/IOK CITIBICHYBAHHS Y MeKaX arpoJaH/I-
madTy TpupoaHuUX pecypcis (GiosoriuHux,
3eMeJIbHUX, BOJHUX, MOBITPSIHUX, JTICOBUX),
NIPUPOHUX YMOB (KJiMat, perbed, Teoso-
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riuna 6y10Ba) Ta CUCTEM arpompPOMHICIOBOTO
BupoOHUIITBA. OCTaHHE CTOCYETHCS HE JIUIITE
cucTeM 3eMJIepoOCTBa | TBAPUHHUIITBA, a i
30a1aHCOBAHOTO TPUPOIOKOPUCTYBAHHST Ta
OXOPOHHU CiTbCbKOTOCTIOIAPCHKUX 3EMEJTh, Tie-
PepPOOKH CLIBCHKOTOCIIOAAPCHKOI CUPOBUHU,
cobiBapTOCTi MPOAYKII, CTBOPEHHS CIIelli-
AJTbHUX CUPOBUHHUX 30H.

Y cucteMi arpoeKoJOTIYHUX JTOCITIIKEHD
Bi/ICYTHI YiTKi BiZIMIHHOCTI MiK PO3YMiHHSIM
TEPMiHIB «arpoekocucTemMar, «arpodaris»,
«arposiagamadT»: HIMU HAa3UBAIOTh 3eMJIi
ClJIbCBKOTOCIIOIAPCHKOTO TIPU3HAYEHHS 3a-
rajoM abo Jiine OpHi 3eMJIi, AKMM BJIACTH-
Ba OJIHOPI/IHICTh TPUPOTHUX YNHHUKIB [19].
BoxurTst monarta «manamadTy y ciabchbKo-
TOCIOJAaPChKUX HAyKax, 3 OTJIALY Ha HOro
BU3HAUYCHHS y reorpadiuamnx i TeosoTivHnX
HayKaX, CIIPSIMOBYE JIOCIIIHUKIB ZI0 TOLIYKY
MIPUYMHHO-HACJIIKOBUX 3B’A3KiB MiX cTa-
HOM CILTbCBKOTOCTIOZAPCHKOI MPOAYKITIT IK
POCJMHHUIITBA, TaK i TBAPUHHUIITBA Ta abio-
TUYHUMH CKJAJOBUMU TUX TEPUTOPIii, je
BOHU BUPOOJISIOTHCS, — IPYHTOM, IPYHTO-
YTBOPIOBAJIbHUMU TIOPOJIAMHU, TiI3EMHUMH 1
MOBEPXHEBUMHU BOJIAMHU, aTMOC(HEPHUM TOBi-
TpsIM. 32 BUKOPUCTAHHS TEPMiHa «€KOCHCTe-
May y MPUKJIA/IHII €KOJIOTi] HAyKOBi aKIIeHTH
PO3CTaBIIIIOTHCS HA XapaKTEPUCTUKAX CTaHy
6ioTu, 110, SIK TPABUJIO, MAIOTH TOCIIOAAPCHKE
3HaYeHHs, — MopdoJiorii i 6ioxXimii KUBUX
OpraHi3miB, TPOAYKTUBHOCTI 1 BPOsKaTHOCTI
CLIBTOCTIKYJIBTYD, 3a0py/HeHH] IpyHTIB. e
CTAJIOTO PO3BUTKY, IO MOCIIN BaKJINBE Mic-
1le B eKOJIONTYHUX JieKIapalisx ycix rauxysei
TEXHIYHUX 1 IPUPOAHUYUX HAYK, TOTPEOYIOTH
MIPAKTUYHOTO PO3MEKYBAHHS HA aHTPOIIOIIEH-
TpUYHi 1 GIONEHTPUYHI HAIIPSIMU PO3BUTKY
SIK BUPOOHMIITBA, Tak i Hayku. Came ToMy MU
BBKAEMO 32 JIOIIIJIbHE 3aCTOCOBYBATH B CiJlb-
CHKOTOCIIO/IAPCHKUX HAYKaX MOHATTS «JIaH/I-
madT» i3 opieHTalli€0 JOCIi/KEHb HA BUSB
3aKOHOMipHOCTEN Horo (hyHKITIOHYBaHHS SIK
€IMHOT CHCTEMU, HE3BAJKAIOUM HA T€TEPOTEH-
HICTh HOTO CTPYKTYPH.

¥ cucremi reorpaciuHX HayK «arposiani-
mad Ty PO3TISIAETHCS K OJIUH i3 TIPUPOIHO-
TepPUTOPIATbHUX KOMILJIEKCIB, POCJUHHICTD
AKOTO Pelpe3eHTyoTh arpoienosu. Haro-
MICTb, ¥ CUCTEMI CIJIbCLKOIOCIIOLaPChKUX

HayK, TEDMiHU «arpojanamadTs i «arpoeko-
cucTeMa» BU3HAYaloTb AK (yHKLIIOHAIbHI
o/MHUII arpocdepu i3 MTydHUMU O10TUIHU-
MU CIIJIBHOTAMHU, 1110 CTBOPEHI /IJ1 OTPUMaH-
HS CIIBCHKOTOCTIONAPCHKOI mpoaykiii [20].
Tomy pupoHi €KOMTOTIUHI YUHHUKY PO3TJIS-
JIAIOTBCA K IPYTOPS/IHi, a aHTPOIMOTEHHUH
BILIB Ha GIOTY SIK BUBHAYAIbHUIA. Y cucTemi
TeoJIOTIYHUX HaykK, a caMe y Teoximii JlaH/1-
madTiB, arponaHanmadTH € OKPEMUMU T€O-
XIMIYHUMU JaHamapTaMu — TepUTopisIMu,
OJIHOPIIHUMHU 32 YMOBaMU Mirpariii XiMiyHuX
eneMeHTiB [21].

¥V Meskax po3polIeHOTO TIPOEKTY KOHIIETIITi
arpoJsian/inadT PO3rJSAETHC K JaHamadT
reoXiMIUHMH i3 IeBHUM (DyHKITIOHATIbHUM BU-
KOPHUCTAHHSM CiJTbCHKOTOCIOIAPCHKOTO CITPSI-
MYyBaHHS. 3aBISIKH IIbOMY CTA€ MOKJIUBUM
JIOCSATTH CUHTE3Y MiK IPUPOIHOIO 1 TEXHOTEH-
HOTO CKJIa/IOBUMHU (DYHKITIOHYBaHHS IIUX TePH-
TOPIii, a TaKOK BU3HAUUTHU HU3KY YMHHUKIB
2t ix kanacudikartii. Otike, arposanamadTom
(arposranziniaTOM TEOXIMIYHUM ) € TEPUTOPIS
3eMeJIb CiTbChbKOTOCTIOIAPCHKOTO TPU3HAYEH-
H, OJIHOPi/IHA 32 BU3HAYATIHHUMHU YMOBAMU
TIPUPOTHO-TEXHOTEHHOI Mirpailii XiMiuHUX
eJIEMEHTIB, 0OYMOBJIEHUX B3AEMOJIEI0 OIHO-
PIIHUX MPUPOAHUX (TEOJOTIUHMN DYHIAMEHT
1 icTopis pO3BUTKY Y 4eTBEPTUHHUIL 11EPiOf,
MOP(hOCTPYKTYPa i MOPPOCKYIBIITYPA PEJIbE-
¢y, kmimaT i TigpoTepMiuHi YMOBH, TPYHTH,
6ioleH031) 1 ClIIbChKOrOCIOAapChKIX ((hyHK-
1iOHaJIbHE BUKOPUCTAHHSI 3€MeJIb 1 TEXHOTeH-
He HaBaHTAKEHHST ) YMHHUKIB. ArposanmadT
€ TTapareHeTUYHOIO aCOIliaIli€I0 CIPSIKEeHNX
aBTOHOMHUX (eJI0BiaJIbHUX 1 TPAaHCEJIOBi-
QJIBHMUX) 1 aKBaJbHUX (CyMepakBaIbHUX i
cyGaKBaJIbHIX) eJIeMEHTaPHUX JaHAmadTis,
OB I3aHUX MizK cOO0I0 Mirpaii€io XiMiuHnX
€JIEMEHTIB Ta OCOOIMBOCTAMY EKOJOTIUHUX
TTPOIIECIB 1 SBUIIL

BiamoBizHo 0 MpoeKTy KOHIIEMIIii, eKo-
JIOTO-T€OXIMIYHi ITPOIECH € KOMIIJIEKCOM B3a€-
MOIIOB’SI3aHUX IIPOLECiB — 6iOreoXiMivHmX,
arpoeKoJIOTiyHNX Ta TeoximMiunux. Indopma-
TUBHUI aHaJi3 BKa3aHOTO KOMILIEKCY IIPO-
1eciB 3a6e31eUy0Th BiAOBIIHI KiJTbKiCHI TTa-
paMeTpu i KpuTepii, cepei IKUX OCHOBHUMU
€ KJIapKM KOHIIEHTPallii, CyMapHUii TOKa3HUK
3a0py/IHEHHST, TOKA3HKUK TPUPOJIHOI €KOJIOTY-
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HOT HeOe3MeKH, HA/UTUIIOK Ta HeCTavya MOKNUB-
HUX €JIEMEHTIB y 6GioreoXiMiuHUX JIAHITOTraX,
BOJHA Ta OiOTeHHA PYXOMICTh XIMIYHUX ejre-
MmenTis [1-3, 11, 19].

BripoBajizkeHHS TIPEICTaBIECHOTO TTPOEK-
TY KOHIIETIIi1 eKOJIOTO-TeOXIMIYHUX TTPOIIeCiB
dynkmionyBannsa arponanamadTiB y mpak-
TUKY arpoeKOJIOTIYHUX JOCTi/KeHb Tepe-
Gaua€e PO3POOJIEHHST KOMILIEKCHOT METOI0JI0-
rii mocrijkenb. KoMrrekcHna kiracudikaris
arposaHaniadTis, i3 OOTPYHTYBAHHSM TIPO-
CTOPOBUX MeX IX TONIYHOI 1 XOPOJOTiuHO]
CTPYKTYPH, € TIEPIINM €TaIlOM TaKoi METO/10-
Jiorii; 6e3 1boro OY/Ib SIKi JOCIIKEHHS arpo-
JaaAmadTiB SIK TPUPOAHUX 00’EKTIB, pazom
i3 QYHKIIOHYBAaHHAM €KOJIOTO-TeOXIMITHUX
MIPOIIECiB, He BUXO/ISATD 32 MEXKi IMITOTETHYHUX
ysiBJieHb. Biamnosigno no sanjpmadrHo-reo-
XIMIYHOTO MPUHIUTTY Audepentrialii, acrek-
TaMW TaKOl METOOJIOTii € BiIOKpEeMJIEHHS
YUHHUKIB NIPUPOJIHOI i TEXHOTEHHOI TeoxXi-
MIiYHOI Mirpartii eceHIliIHHNX MiKPOeJIEMEHTIB
3a pe3yJabrataMu (hyHKITIOHATBHOTO 30HYBaH-
HA 3eMeJIb CIJIbChKOTOCTIOIAPCHKOTO TIPU3HA-
YEHHST Ta eKCIEPTHOTO OI[iHIOBAHHS PIBHS iX
AHTPOIIOTEHHOI JleCTPYyKIlii. Bignmosinuo m0
JaHAMA(THO-TEOXIMIYHOTO TIPUHIIAILY KOTe-
PEHTHOCTI, MiTpallisi eceHIliitHNX MiKpoeJe-
MEHTIB Ma€ JOCTIKYBATUCS KOMILJIEKCHO Y
KOMIIOHEHTAX CTPYKTYPHU arposian/maddris, a
came: Ti/ICTUJIKOBUX 1 IPYHTOYTBOPIOBAJIbHUX
MOpO/JIaX, TPYHTaX, TOBEPXHEBUX i MiZI3EMHUX
BOJIaX, NMPUPOJHUX Ta CiJbChKOTOCIIOAAP-
CHKUX POCIAUHAX, 6i006’€KTaX — TBapUHAX
ta moauni. Ipunnunu Ta merogu 6ioreoxi-
MIYHOTO pailOHyBaHHS TEPUTOPIN YMOKJINB-
JIIOTOTh CTBOPEHHS rpadivyHux Mojeseit 6io-
TeOXIMITHUX XapUOBUX JIAHITIOTIB SIK CUCTEMU
B3aEMOIIOB’ I3aHUX CKJIAJOBUX arpocdepu.
3ajydeHHs METO/IiB Te0XiMiYHOI eKOJIOTii /71T
OIIHIOBAHHS 3eMeJTb CiJThbCbKOTOCIIOIAPCHKOTO
MIPU3HAYCHHS JIA€ 3MOTY BUSIBJIATH i, IO BaXK-
JINBO, IPOTHO3YBATH TeBHI (hiTomaromnorii Ta
eHjleMiyHi 3aXBOPIOBAHHS CLJIBIOCIIKYJIBTYD,
TBAapUH Ta HACEJIEHHS Ha TEPUTOPISIX BifIIO-
BiiHMUX arpoJian/nadTis.

BIUCHOBKHA

Exosoro-reoxiMiuHi mporiecu € MexaHis-
MOM TIEPEPO3MO/ILITY eCeHIIMHNX MiKpoeJe-

MEHTIB y arpoJianjamadrax Ta iX mepexojy
i3 JIITOreHHUX KOMIOHEHTIB 10 GiOreHHUX.
ITpocTopoBi 0cOOJIMBOCTI IUX MeXaHi3MiB
06YMOBJICHO TPOTECAMU TTPUPOAHOT i Tex-
HOTEHHOI TeoXiMIYHOI Mirpaiiii, a iX TOJOBHI
3aKOHOMIPHOCTI — CTPYKTYPOIO JIaHAIadTiB.
3arporoHOBAaHUI TIPOEKT KOHTIETIIii €KOJI0TO-
TeOXiMIYHWX TPOoIieciB (DYHKIIIOHYBaHHS ar-
ponanadTiB BUSHAYAE X YMHHUKOM aucHa-
JIAaHCY MIKPOEJIEMEHTIB y CiTbTOCTIPOCTHAX.
BripoBamkeHHS MOCTiAKEHD €KOJIOTO-TEe0-
XiIMIYHUX TIPOIIECiB Y MPAKTUKY arpoexoJio-
TiYHOTO MOHITOPUHTY JIA€ 3MOTY ITi/[BUIIUTH
iHopMaTUBHICTh aHaJi3y GioTeOXiMiUHMX
JIAHIIIOTIB arpocdepu.
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AKYMWIANIIA PAAIOHYKIIAIB MAKPOMIIIETAMN
B YKPAIHCBKOMY ITOJICCI

B.I1. JIangin', T.A. Ipon3unchka®

! Inemumym aepoexonoeii i npupodoxopucmyeanns HAAH
2 Incmumym 6omanicu HAH Ykpainu

Bucsimaeno pesyasmamu docaioxcens nHaxonuuenna S'Cs i *°Sr pisnumu eudamu makpo-
Miyemie y padioakmueno 3a0pyorenux aicosux exocucmemax I[lonriccs. Ceped docaioncenux
mpoghiunux epyn epubié 3HAQUHUMU € PIGHI AKYMYAAUIT Yux pa@ionyicﬂiaie npeocmasHuKamu
cumbiompohHux 6uoie 3 poduH Cortinariaceae, Russulaceae, Boletaceae i Paxillaceae. Koe-

Giyienmu Hakonu4eHHs

37Cs cumézompodmumu eudamu eapioroms y medxcax 1,4—64,4,

a niecHompogHUMU — Ha pieeHb Hudcui. Y eymycosux canpompogis, w0 3pocmaroms y 30Hi
Tloniccs, yeit NOKA3HUK € MIHIMAAbHUM — MeHuie 00UHUYL, uo Xapaxmepusye icmieni
6udu makpomiuemie 3 yux podie K 00604i be3neuHi ()/1;1 BICUBAHHSA 6 IICYy MA 3 NIKAPCHKOH

memoro. Mafccuma/zbny HAKoOnu4yedaibHy 36ammcmb

OSr makoxc maromo cumbiompopHi

eudu — Amamta pantherma Amanita muscaria i Amanita rubescens. Ane koegiyiecumu na-

KONUYeHH:

YOSy makpomiyemamu wa 1—2 mamemamuunux pieHi Hudicui id xoed;zuzenmle

137Cs. Jlna 610/1021%01 tH@ulcauu i doseocmpok06020 MOHIMOPUHEY 3a6py0HeHHﬂ nicogux

exocucmem Ionices '

37Cs Haunpudammmumu mecm-06’ekmamu, oxpim Boletus badius,

€ 6UOU 3 BUCOKOIO HACMOMOI MPANAAHH — HEICMIGHULL 2ipHaK (Lactarms rufus) i mokcuuna
ceunyxa monka (Paxillus involutus).

Karwuoei caoea: nicosi exocucmemu, maxkpomiuemu, padionykaiou, aKymyaayis,
biono2iuHa iHOUKAUis.

Cepezt 6iostoriunnx 00’eKTiB MakpoMilie-

TU BIJIOMI SIK HAKOTIMYYBayi Pa/liOHyKJIi/IiB Ta
BasKKIX MeTasiiB. Came rprOH BiirparoTh KO-
YOBY POJIb He Jjiuiiie y GioreHHiit mirparii pa-

© B.II. Jlangin, I''A. I'pojsuncera, 2014

JHOHYKJIIIB y TPYHTAX, ajie i y iMMoOiri3aril
3HAYHOI 1X KIJTBKOCTI BHACIIOK YTPUMYBaHHS
IPYHTOBOO MillesiaibHO0 Giomacoro [1-3].

3a 1epion, Mo MUHYB T¢I aBapii Ha Yop-

HoOubebkiit AEC, pamgioekosioraMu pisHUX
KpaiH 0CJi/IKeHo BIJIUB TPOhiuHUX 1 TO-
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MIYHUX TPYI ICTIBHUX IrpubiB Ha aKyMyJis-
110 TEXHOTEHHUX Pa/IIOHYKJII/IIB, TepeBaKHO
137Cs, 3a pisHux ymoB Mmicuespocranns. ITo-
paz i3 TuM 3 Bigomux 120 tuc. BugiB rpubis
I'PYHTOBHI JOCJI/IKEHHS IIPOBEAEHO JIUIIe
o710 icTiBHUX BUAiB. Kpim Toro, Mmaio BuUB-
YEeHUMM 3QJIMIIAIOTHC MUTAHHS aKyMyJIsii
pisHUMH BUAaMK IPUOIB TaKOTO GiOJOrTYHO
3HAUYIIOTo pajlionykiiaa, sk *°Sr ta matanHs
BUKOPHUCTaHHs TPUOIB 1151 6i0I0TiuHOI iHAU-
Kallii piBHIB pajioaKTUBHOTO 3a6pyAHEHHS
JIICOBIX €KOCUCTEM.

MATEPIAJIA TA METOAU JOCJIII2KEHD

[utoma aktusnicts *'Cs y 3paskax au-
Kopocaux Buuis Basidiomycota (611u3bKO
1200 3paskis, mo HamexxkuTh A0 207 BUAIB)
i cy6erpati (IpyHTIB), 3i10paHUX YIPOIOBK
2013 p. i3 42 micnespocranb Kuniscpkoro i
JKuromupceskoro Iomices (po3buti Ha KBaj-
paTy JiJISHKWA) BU3HAYaJIud METOJOM ramma-
crekrpometpii (Ge-merekrop Canberra GLX
4019). 3pasku rpubiB OUMIIAIN Big POCAUH-
HUX Ta TPYHTOBUX PEIITOK Ta, 9K i 3pa3Ku
IpyHTiB 3 Micuespoctanp (map 0-5 cm),
BucyinyBasiu npu temiepatypi 40-50 C i
HO/IPIOHIOBAJIN, TTOTIM JIOCYIITYBAJIH iX yIIPO-
noB:x 24 ron ipu 80 C. TpuBamicts BUMipio-

BaHHs 3pa3KiB, 3aJI€3KHO BiJl iIX aKTUBHOCTI,
craHoBuTh 6—36 roa. TToxubka BUMipIOBaHHS
axtusHocTi 27Cs, 3a3Buyaii, 6y/aa MEHIIOI0
Hisk 20%. Axtusnicts °Sr Busnavanu Ha
6eTa-CreKTPOMETPI paJioXiMiYHIM METOIOM
Ha ocHoBi akymyaanii *°Y sa cranmapTHOIO
MeTo/iKoIo [4]. Cepesiti piBHI TOBEPXHEBOTO
3a0py/IHEHHSI IPYHTY BU3HAYAIU 32 PE3yJIbTa-
TaMU CIIEKTPOMETPUYHUX BUMiPIOBAHb.

PE3YJIBTATHU TA iX OBTOBOPEHHS

TamMma-criekTpoMeTpuyHe i pajiioXiMiuHe
JOCJIIIZKEHHS aKTyaJbHAX Ha ChOrOIHI 61010~
TIYHO 3HAUYIINX PATIOHYKII/IIB — 137Cg 1 98y
y IJIO/IOBUX TiJlaX MaKPOMIIIETIB, 3i0paHUX y
Hapoautskomy micuunTsi /[peBiagHcbroro
TIPUPOTHOTO 3ATOBITHUKA B JRUTOMUPCHKIi
00u1. (cepe/iHiil piBeHb IOBEPXHEBOrO 3a0py/I-
nenng rpynry 2'Cs — 699,3 kbk/m?, PSr —
7,4-25,9 kbx/M%) Ta 3eneHONONAHCEKOMY
micaunTsi [[II «Ilomichke JsicoBe Tocmoaap-
cTBO» Kuicbkoi 061, (1iabHicTh 3a6py -
nenns rpyuty ’Cs — 55,5-229,4 kBx/m%;
NSr — 7,4-18,5 kbk/M?), 3acBigunio 1po
3HAYHUI PiBEHb aKyMYJISIil PaJliOHYKJIIi/IiB
(tabum. 1, 2) cumGioTpOHUMHU BUAAME 3 PO-
nun Cortinariaceae, Russulaceae, Boletaceae i
Paxillaceae.

Tabnuug 1
Axtusnicts '¥'Cs ta **Sr y makpominerax i rpynrax (JKuromupcoke Iomices,
NpUPOIHMIi 3anoBiTHUK «/IpeBasHCbKuMIi»), 2013 p.
Maposivern | by | e | e | Mo | R [ oS
Cimbiompopu

Amanita citrina 42 65000 16.8 94 2,47 691,49
A. muscaria 2280 0,59 - - -
Boletus badius 185000 47,8 32 0,84 5781,3
B. bovinus 118179 30,54 - - -
B. edulis 53000 13,7 28 0,74 | 1892,86
Lactarius deliciosus 43262 11,18 - - -
L. helous 234000 60,47 30 0,79 7800
L. rufus 133000 34,37 70 1,84 1900
L. aurantiacum 8408 217 - - -
Leccinum scabrum 58900 15,22 28 0,74 2103,57
Russula emetica 157000 40,57 193 5,08 813,47
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Sakinuenns maon. 1

. Ne Axrusnicts ¥7Cs Kn** Axrtusnicts St Ku

Maxpouineru KBajIpaTa (bx/xr c.m.)* B1Cs (bx /KT c.m.) 90Sr HCs/"Sr
Russula xerampelina 42 68400 17,67 26 0,68 | 2630,77
Sarcodon imbricatum 441000 113,95 38 1,0 11605,26
Suillus granulatus 22404 5,79 - - -
S. luteus 61200 15,81 29 0,76 | 2110,34
Ipynr 3870 38 101,84

Jliznompogu
Hypholoma fasciculare 42 43306 11,19 — — —
Piptoporus betulinus 240 0,06 — — —
IpyHT 3870 38 101,84
ITiocmunxosi canpogimu
Macrolepiota procera 42 1630 0,42 56 1,47 29,11
I'pynr 3870 38 101,84
Tymycosi canpogimu
Calvatia utriformis 42 662 0,17 108 2,84 6,13
Ipynr 3870 38 101,84
IHpumimka: * — cyxa maca, ** — koedillieHT HAKOTTMYEHHSI.
Tabnuus 2

Akrushicts '¥Cs Ta *’Sr y Mmakpominerax i rpynrax
(Kuiscoke IMoaices JIIT «ITounicbke JlicoBe rocnoaapcTso», 3eJleHOMONSHCbKE JiCHHITBO), 2013 p.

Magowinern | it | Mo | e | e | S | e/
Cimbiompopu

Amanita muscaria 3 4180 2,68 33 0,29 126,67
Cortinarius sp. 130000 39,27 30 0,17 | 4333,33
Leccinum holopus 10100 3,05 85 0,49 118,83
L. scabrum 10800 3,26 83 0,47 130,12
Russula ochroleuca 79100 239 32 0,18 2471,88
Boletus badius 213000 64,35 27 0,15 7888,89
Suillus granulatus 83400 25,2 104 0,59 801,92
I'pynr 1562 113 13,81
Amanita pantherina 18 9820 5,88 20 0,22 491,0
A. rubescens 9750 5,84 189 2,08 51,59
Boletus edulis 12100 7,25 31 0,34 390,32
Leccinum aurantiacum 3910 2,34 43 0,47 90,93
L. holopus 13200 79 33 0,36 400,0
Suillus luteus 7310 4,38 57 0,63 128,2
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Sakinuenns maoan. 2

. Ne Axrussicts 7Cs Ku** Axrusnicts Sr Kn g

Maxpomineru KBajipaTa (Bx/kr c.m.)* 87Cs (Bx/xr c.m.) 908y Cs/ St
Tylopilus felleus 18 22800 13,65 62 0,68 367,74
IpyHT 1670 91 18,35
Amanita muscaria 17 12100 8,52 234 10,17 51,71
Boletus bovinus 15142 10,66 - - -
B. edulis 8960 6,31 111 4,83 80,72
Calvatia utriformis 2190 1,54 125 5,43 17,52
Cantharellus cibarius 6200 4,37 110 4,78 56,36
Cortinarius sp. 51000 35,92 50 2,17 1020,0
Paxillus involutus 52300 36,83 34 1,48 1538,24
Russula vesca 53853 37,92 - -
IpyHT 1420 23 61,74
Amanita citrina 5 24400 8,97 252 2,34 96,83
Cantharellus cibarius 3719 1,37 108 1,02 34,44
Gomphidius rutilus 128000 47,06 218 2,06 587,16
Amanita pantherina 84500 44,71 288 4,72 293,4
Cortinarius sp. 75400 39,89 33 0,54 2284,85
IpyHT 2720 106 25,66

Jliznompogu
Daedalea quercina 18 7260 4,35 309 3,4 23,49
IpyHT 1670 91 18,35
Tymycosi canpoghimu

Collybia maculata 5 2600 0,79 71 0,67 36,62
Ipynr 2720 106 25,66

IIpumimka: qus. npum. 10 tabo. 1.

Cepen Maxpomiteris, 3i6panux 2013 p. y
gicoBux exocucremax Kuiscbkoro Ilomices,
HalBUILY aKTUBHICTh MaJii IIPeICTABHUKU
Boletus badius — 213 000 bk /kr c¢.m., Paxillus
involutus — 61msbko 52 300, Cortinarius sp. —
130 000 Bx/xr c.m.

Haiinmkua akymyasTusHa saaTHicts 2/ Cs
CTIOCTEPITa€ThCs y carpoTPOMHUX Ta JITHO-
TpodHUX BUIIB 3 poauH Agaricus, Macrole-
piota, Lycoperdon, Calvatia, Collybia, Armilla-
riella, Coryolus, Pholiota, Pleurotus, Laetiporus,
Hypholoma, Piptoporus, Picnoporus, Grifola.
Koedimient naxonudenng *Cs (cniBsiaHo-
ITeHHA aKTHBHOCTI °/Cs y MI00BOMY Tifi

Ta HOro akTUBHOCTI y IpyHTI abo cybeTpari
3 MiciespocTants) cuMOIOTPOMHUX BUIB
Bapioe y mexax 1,4—64,4 onunuiti, a JirHo-
TpoiB — Ha piBeHb HUKYE. Y TYMYCOBUX
canpoTpodis, 10 3poctaoTh y KuiBchbromy
ITouticci, et ToKa3HUK MiHIMAJAbHUN — MEH-
e OAMHMIN, TOOTO XapakTepusye ICTiBHI
BUJIM 3 X POAMH SK A0BOJI GesleuHi s
JIIOJIHU.

Illono akymysmii Mmakpomiteramu *°Sr,
HaMW BCTAaHOBJIEHO — MaKCHUMaJIbHY HaKO-
MUYYBAJIbHY 3/IATHICTD MAtOTh CUMGIOTpOdHI
Bumy Amanita pantherina, Amanita muscaria
i Amanita rubescens, Bignosigno 288, 234 i
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218 Bx/kr. 3 BU/IIB JITHOTPO(DIB MAKCUMAITb-
Hi TOKa3HUKN TTHITOMO] akTHBHOCTI *'ST BHIAAB-
seno y Buny Daedalea quercina — 309 Bk/kr.
Koedinientu nakomruenns *’Sr y cumbioTpo-
¢biB Kuicwroro ITomices BapioloTh y Mexkax
0,15-10,2. Y JKuromupcokomy I[losmicei Boan
cranoBsATh 0,7—5,08, 10 TOrO ) MiHIMaIBLHI
noKa3HNKN Hakormdents *°Sr marots Russula
xerampelina i Boletus badius, B. edulis, Lac-
tarius helvus.

Koedimientn nakormuenns '*’Cs, neapa-
JKAIOYM Ha JIOBOJII HUBbKUI PiBeHb 3a0pyIHEH-
HS TPYHTY, OyJIM 3HAYMHUME — Y MIKOCHM-
6iotpochis Bonu cranosumu 10—10% Tpamns-
Jocg (y npeactaBHuKiB poais Cortinarius, Le-
pista, Lactarius tTa Amanita) caranm Tucsadi
OJIMHUITL. BIIPOJIOBK OCTAHHBOTO JIECATUIIIT-
T4 Hakomuuenns ' Cs Amanita spp. ictoTHO
3MEHIIMJIOCS TTOPIBHSHO 3 MEPITHMHU MiCJIs-
yopHOOUIbChKIMU pokamu. OHaK crocrepi-
Fa€THCST iICTOTHA PO3OIKHICTD y KoedirieHTax
Ta PIBHAX aKyMYJIAII 1bOTO PaJlioHYKIia
npejcTaBHUKaMu pony Amanita — Bin 1,43
(A. pantherina) no 1282 (A. rubescens). Came
1 HecTablIbHICTh Y 610aKyMYy ISl YHEMOK-
JINBJIIOE BUKOPUCTAHHS BKa3aHOI TPYIIN BUJIIB
JuIa Gioinukari.

Axtusnicts ¥'Cs y miicTUIKOBUX canpo-
tpodis Macrolepiota spp. BumiproBasach y
meskax 73—1981 bk /xr c.m., y mirHoTpodiB —
Big 906 (T. rutilans), 524 (A. mellea) no 59
(Hypholoma fasciculare) i 40 (P. betulinus)
bx/xr c.M. MakcuMasbHi piBHI aKTUBHOCTI
St 6yu Busmeni y A. rubescens, L. helous,
Russula vesca i R. cyanoxantha. CriBBigHO-
menns aktusHocTi ' Cs i %St y mionosux
Tijax TpubiB CBIAUNTB, 10 Gi0aKyMYJIAILisT
137Cs BinGyBaeThes B ceperboMy Ha 1—2 pis-
Hi inTeHcuBHie, Hixk Gioakymynsamia *Sr.

3 orusy Ha HaBezeHi faHi, TpUOKM € KOH-
nerrpatopamu 2'Cs y TiCOBUX eKOCHCTeMax,
1110 3yMOBJIEHO 1X 0COBIMBOCTAMU MeTaboJIiu-
HUIX TIpoTieciB. ToMy MM BBaKaEMO 32 JIOIIiTbHe
BUKODPUCTOBYBaTH TPUOH K GloiHAUKATOPU
Pai0aKTUBHOTO 3a0pyIHEHHS. AHAIOTTIHOT
JAYMKY TPUTPUMYIOTBCST TAKOXK OLIOPYChHKI,
POCIiChKi Ta yKpalHChKi pagioexosoru [5—7].

3a pe3yJbTaTaMH TaMMa-CIeKTpoMe-
TPUYHOTO aHaJi3y 3pa3KiB MaKPOMIIIETIB,
Bigi6panux y 2013 p., 6yJI0 BCTaHOBJIEHO

flesike 3HVMKeHH PiBHiB akTuBHOCTI 'Cs
TTOPIBHSHO 3 TOTIEPeIHIM Mepio[oM, IO Ha-
camriepe/l 3yMOBJIEHO €KCTPEMAJIBHO TTOCYIII-
JINBUMM TTOTOJJHUMHU YMOBAMU POKY, B KU1
nposoaun gocimxenns. Buict “K y Bini6-
paHuX 3pa3kax BUMipioBascs y Meskax 1800—
5300 Bk/kr c.M., Bugocienudiyny ocobau-
BiCTb HAKOIMYEHHS 1[bOTO eJIeMEeHTa 10Ci He
BcTaHOBJIeHO. HaliBuiri piBHI HaKOTUYEHHS
NSr 6ynu BugBIEH] Y MiKOCHUMGiOTPOPHUX
BUniB Amanita rubescens, Lactarius helous,
Cortinarius praestans i Cantharellus cibarius
3 Micre3pocTanb [BankiBcbkoro, Butmropos-
cpkoro Ta bopoasgHcebkoro p-wiB KuiBcbkoi
0011, TOOTO 3 MiBJAEHHOIO PaialiiiHOrO CJIiLY,
Jie y CKIAMi pajlioaKTUBHOTO 3a6PYAHEHHS
pasowm i3 *’Cs sumas i *Sr.

Hocnigxenusa 3paskiB MaKpOMilleTiB i
IpyHTiB, BigiOpanux y 2013 p. Ha Tepuropii
Kuiscebkol, JKutoMupebkoi 0041, TaKoK CBijI-
yarth 1po 3HmKeHHs copbuii *’Cs, 06ymos-
JieHe BiZICYTHICTIO Oma/iiB, 110 BKa3y€e Ha Me-
TE03aJIeKHICTh HAaKOINYeHHS PaJioOHyKJIi/iB
MakpoMirietamu. MakcumasibHa aKTUBHICTD
B7Cs y nocymmisuii pik Oysia BUsABIeHa B
IJTOIOBUX TiJIaX MiKOCHMOIOTPOGHUX BU/IB
3 poaun Cortinariaceae, Russulaceae, Bole-
taceae Ta Bankeraceae 3i crauionapis Isan-
KiBchbKOTO p-Hy KuiBchkoi 064, (611M3HKO
76 000 bk/xr y Cortinarius sp., 61 300 — y
Sarcodon imbricatum, 42 300 — y Lactarius
ufus, 31400-6780 bk/xr y Boletus badius).
Yuicr ¥7Cs y 3paskax canporpodHux i ir-
HOTPO(MHUX BUIIB ITPU PIBHAX TTOBEPXHEBOTO
3abpynnenns rpyntis 185 kBk/M? GyB HITK-
YUM BiJl TPAHUYHO JIONTYCTUMUX PiBHIB.

BasxsmBUM MTUTaHHSM B OIIHIOBAaHHI PiBHS
Hebe3MeKn BKUBaHHST JIUKOPOCJNX ICTIBHUX
Ta JIKAPChKUX BU/IB rPUOiB € BUKOPUCTAHHS
6i0IHAMKATOPIB. Y HAIIUX JOCIIKEHHAX MU
BUKOPUCTOBYBAJIN PEKOMEH/IOBaHI HAMU pa-
Hillle BU/IA 3 BUCOKOIO aKyMYJISTUBHOIO 3/1aT-
Hictio 10 cop6ii ¥7Cs, 1o oo nommpeni
Ha TepuTopii YKpaiHu i MOKYTb OyTH BHKO-
pUCTaHi /i TPOBEJCHHS IOBTOCTPOKOBUX
MOHITOPUHTOBUX JIOCJIiKEHb.

AJe citiji HaTOJIOCUTH, IO TiTepaKyMyJis-
topu '¥7Cs 3 poxis Suillus Ta Boletus — minni
icTiBHI BUAM, SIKi MACOBO 30MPAIOThCS Hace-
JIEHHSIM YKpaiHu, TOMY iX BUKOPUCTAHHS J10-
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BoJTi yckuiazinene. [Topsit i3 TvM 3acTocyBaHHS
HOJIBCHKOTO Tprda sIK iHMKaTOpa CTAaHOBUTh
iHTEepec, epeBaskHoO 111010 TOPIBHSHHS OTPU-
MaHUX JIaHUX 3 HAYKOBOIO iH(MOpMAIli€io iH-
mux kpaid [8]. Ha namry gymky, okpim Boletus
badius, 1oBoJIi OWMPEH] BUAKX 3 BUCOKOIO
YaCTOTOIO TPATISTHHS, 1[0 He BUKOPHUCTOBY-
10TbCs B 1Ky — HeicriBuuii ripuax (Lactarius
rufus) i Tokcuuna cBunyxa Touka (Paxillus in-
volutus), € HANIPUIATHIIIMMU TeCT-00’EKTaMK
JUIST IOBTOCTPOKOBOTO MOHITOPUHTY 3a06pyii-
nenna ¥'Cs micoBux exocucreM YKpainm.

BIUCHOBKHA

3a akTuBHiCTIO akyMyIboBaHoro 27 Cs mi-
KOCUMOI10TPOdHI BUIM MAKPOMIIIETIB iCTOTHO
MepeBaKaloTh canpoTpodHi Ta JirHOTpOohHI
sun. Iopisusno 3 '¥’Cs, makpomireTn Ha-
kormuyioTh *’Sr Ha piBenb MeHtIe.

Y Bigmanmenmii mepion micyst aBapii Ha
Yopuobuibeskiit AEC HatiBuii pisHi cop0-
1ii ¥’Cs nposoBkyI0Th BUSHAYATHCS Y TIPE/l-
crasuukis poaun Cortinariaceae, Bankeraceae
(Sarcodon imbricatum), Russulaceae (Lacta-
rius spp.), Boletaceae (Boletus spp., Leccinum
scabrum), Paxillaceae (P. involutus), Suilla-
ceae, Tricholomataceae, mo cBigynUTH PO 10B-
roTpuBay HebGe3MeKy /Uil HaCeJIeHHs TePHU-
TOPIii 3 PIBHEM MMOBEPXHEBOTO 3a0PYAHEHHS
rpynris ¥'Cs 37 kBk/M? yHACTiIOK CIIOKNI-
BaHHA TMKOPOCJUX iCTIBHUX Ta JIIKAPChKUX
BUJIiB MaKPOMIIIETIB i3 BKa3aHUX POIMH.

[l GioJoriyHol iHAMKAILT i JOBrOCTPOKO-
BOIO MOHITOPHMHTY PIiBHIB 3a0pyIHEHHS JIicO-
BUX exocucteM Yipainu *'Cs naiinpunari-
muMu rect-o00’ekramu, okpiM Boletus badius,

€ neicriBuuii ripuyak (Lactarius rufus) i Tok-
cruHa cBuHyxa Touka (Paxillus Involutus).
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T.10. BUH/INY

631.42:631.42.05; 631.421.12; 631.6.02; 621.3.083.7

JUCTAHIIMHE BU3SHAYEHHA MOHITOPUHTOBUX JALJIAHOK
HA EPO3IMHO HEBE3ITEYHUMX 3EMJISIX

T.10. bunauy

Hauyionanvhuii naykosuii yenmp «Incmumym rpynmosnagcmea ma azpoximii
imeni O.H. Coxonoscvkoco» HAAH

Anpobosano memoduuruii nioxio 00 OuUCMaryiliH020 8UHAUEHHS OILAAHOK 045 MOHIMOPUHEY
TPYHMIG HA epo3iliHo Hebe3neHHUX 3eMAsAX, W0 Noasiede @ 080CMYNEHeEOMY MeMAMUHHOMY
dewugppysani pizHouacosux 0aHUx KOCMiYHO20 CKAHYB8AHHS 8UCOK020 NPOCMOPOBO20 PO3Di3-
HeHHs 3a 00NoMO20r 2eoinghopmayiinux cucmem. Onmumizayis pobim nio uac dewugpysan-
HA 00CA2A€EMBC UWAAXOM MOPDOMEMPUUHO20 AHANIZY MHIUHUX (popm epo3ii das docaiducysa-
HoI mepumopii ma euznauenHs QiNAHOK 3i 3HAUHUM NPUPOCIOM PO3HAEHOBAHOCTI NOBEPXHI
Ha noyamkogomy emani. [lo6ydoea ma ananiz pizHuyesux 300paxicensb came 045 Yux
QiNSIHOK HA HACMYNHOMY emani 0ae 3moe2y euasUmMU 0CMAHHI AIHIHI hopmu eposii ma apeanu
3 BEAUKOH UMOBIPHICMIO NPOSABIE NAOUWUHHOI epo3ii.

Karwouogi caosa: 6oona epo3sis, rpynmosuii nokpue, MOHIimopuHe rpyHmie, oucmanyiine
30HOY8AHHS, 2e0iHpopMayilini cucmemu, dewudpysanus, ouHamiyne Kapmoepapysanus,
pisHUYese 300paNCeHH.

CyKyIHICTb KPU30BUX SIBUIIL Y COTIaJIbHO-
€KOHOMIYHIH cepi HaIIol KpaiHu CIIPUYNHSIE
IHTEHCUBHUU PO3BUTOK YCIX TUIIIB JIeTpajarlil
IpyHTiB. 3a nannmu HartionaiabpHoi 1omnosiji
npo cran rpynrosoro nokpusy (ITI), Boxna
€po3isl € HAUTIONINPEHIINNM JleTpafalliiHuM
MpoTIecOM Maii’ke B yCiX perioHax YKpaiHwu,
OCKiJTBKM €pOIoBaHi 3eMJIi CTAaHOBIATH 38%
BiJl 3arajIbHOI TIJIOIIi CLIBCHKOTOCIIOIAPCHKUX
yrige, abo 15,9 mun ra[1], 3 akux 4,5 MuH ra
XapaKTepPU3YIOThCS CePeIHbO- i CUIIbHO3MU-
TUMU ITPYHTaMH, JI0 TOTO X 68 Tuc. ra — 1o-
BHICTIO BTPaTUJIN TYMYCOBUII TOPU30HT [2].
3 orusay Ha 1e, ocobauBOi Baru HaOyBae
CTBOPEHHSI BITUM3HSHOI CUCTEMU I'PYHTOO-
XOPOHHOTO MOHITOPUHTY TPYHTIB, 10 3a6€3-
Mevy€ MOKJIMBICTD OTTEPATUBHOI 1IaTHOCTUKA
HeraTuBHUX Ul y I 11, 30kpema Ha eposiiiHo
Hebe3IeuHnx 3eMyIaX. AHaI3 CBITOBOTO 10~
CBI/ly 3aCBIJIUMB, MO CIJIBHUM JJIsI PO3PO0-
genux y CIIA ta €C cucrem MOHITOPUHTY
€ 3aCTOCYBaHHA JJAaHUX JMCTAHIIIHOrO 30H-
nyBanss (J13) gk maxiitHol iHMOpMAaIiitHO1
OCHOBM TTPOCTOPOBOTO aHaJi3y KPU3OBUX
asui y rpynrax. [le ctocyerbes opranizartiii-
HOTO €TaIry CTBOPEHHS CUCTEMHU MOHITOPUHTY
(151 OOTPYHTYBAHHST €TAJIOHHUX [IJISTHOK Ta

© T.1O. bummma, 2014

TOYOK BUIIPOOYBaHHS IPYHTIB), i Oesmoce-
pPeIHbO €KCIEPTHOTO aHAMI3y PIZHOYACOBUX
nanux /I3, 3a AKMMU BU3HAYAIOTh HATIPSM
sminm crany ITI, 3aificHI0I0TH HOTO OIiHIO-
BaHHS Ta TPOTHO3 [3].

MeTot0 TPOBEZICHUX AOCTIIZKEHD € BIIOCKO-
HaJIEHHS METOJIMYHUX TIPUHOMIB AMCTAHIIIH-
HOTO (OIlepaTUBHOTO) BU3HAYEHHS IJISTHOK
(crarionapaux Ta/ab0 A eKCIeANIIHHIX
MapHIpyTiB) /IJIT MOHITOPUHTY TPYHTIB.

MATEPIATIN TA METOAU JOCIIIXEHD

3aBIaHHs MO0 PO3POOKHU Ta OpaIiOBaH-
HJ METOAMYHUX MIJXOMIB 31MCHIOBAJIN Ha
OCHOBI pi3HOYACOBUX apxXiBHUX 300pasKeHb
kocmiunoro amapara (KA) Landsat [4], mo
Oy BifsHsTI B XapKiBChKiii 00, YIIPOIOBK
1984—-2014 pp., y KiTbKOX Jiamia3oHax CIeK-
tpa (A1 — 450-515; A2 — 525-605; A3 —
630—-690; 4 — 760-900; S5 — 1550— 1750;
A7 — 2080—-2350 1M) 3 TIPOCTOPOBUM PO3Pi3-
HeHHsIM 6J113bK0 28 M. 30KpeMa, IIPOBeJeHO
nemupyBaHH 300paskeHb, M0 OXOILTIOBAJIH
eposiiiHo-Hebe3neuni pationn XapKiBCbKOi
00J1., a came — I3tomchkuii Ta BopiBehkuii
p-HHU. 3arajoM, BifI3HATa TEPUTOPIsd BiHO-
cutbes 10 bypayk-Ockoabebkoro ¢hizuko-
reorpacdiuroro paiiony /lonerbko-Ockomb-
CHKOI Mi00J1acTi 3riTHO 3 BiZIOMOK CXEMOIO
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(izuko-reorpacdiunoro paitonyBanus Ykpai-
uu |5]. JlananmadTHO-TUIIOIOTIYHA CTPYKTYpa
11010 (hizuko-TeorpachivHOTO paliony Bif3Ha-
Ya€eTbCS 3HAYHUM IIONIMPEHHAM BOJO/AIJb-
HO-XBUJISICTUX MICIIEBOCTEH 3 YOPHO3eMaMu
TUIIOBUMU Ta 3BUYAUHUMU 1 TPUPIYKOBUMU
SPYIKHO-OATKOBUMHU MiCIIEBOCTSAMHU 3 €POJIO-
BaHUMU IPyHTaMU. Tak, TYCTHHA SPY;KHO-Gasl-
KOBOI MepesKi JIJIsT IiEl TepuTopii CTAaHOBUTD
0,75-1,00 kM/KM%, 110 CBiYUTD TIPO 3HAUHY
eposiitHy Hebe3eKy, 0COOJUBO B yMOBaX aK-
THUBHOTO 0OPOBITKY TPYHTY.

Y mporieci mocizkeHb BUKOPUCTOBYBAN
CTATUCTUYHI METOAM Ta METOJU reoindop-
Maltliittoi 06pobku gauux. J{jst reorpadiunoi
MPHB’I3K 1, OCHOBHOI 06POOKH, IEPETBOPEHD Ta
TEMATHYHOTO JeIn(PyBaHHSI KOCMIYHUX 300~
paskeHb BUKOPUCTOBYBAJIM BifloMi reoirdop-
margiiini cucremu (I'IC) ArcGIS i TNT-lite.

PE3YJIBTATH TA IX OBTOBOPEHHS

Ha noyarkoBoMmy eTarti goc/imkens 6yan
JleTaJbHO TTPOAHATI30BaHl YNHHI MAXOIN 10
aHaJi3y aePOKOCMIYHUX JAHUX JJIS TOCJi-
mxenns [Tl Ta iloro MoHiTOpuHTY. 30KpeMa,
BU3HAYEHO TIepeBaru Ta HeJ0JiKK 3arajibHO-
BiZIOMOTO METO/IY TOYKOBOTO aCPOKOCMIYHOTO
MOHITOPUHTY AMHAMIKH I'YMYCOBOTO CTaHY
IPYHTIB, 10 Tiepenbavae ABOCTYIIEHEBY aepo-
KOCMIUHY iH/JMKAaIlil0 BJACTUBOCTEH I'PyH-
TiB, i Yac gKOI Ha KJIIOYOBUX [IiJISHKAX
YTBOPIOEThCs OAaHK IpagyloBaHUX KPUBHUX
3aJIeKHOCTI KoedillieHTa BiOUTTST IPYHTY
Bi/l yMICTy B HBOMY TYMYCY JJIsI YCiX I'pYII
IPYHTIB Jl0cTi/pKyBaHOTO paitony. [lorim of-
HOYACHO 3 aePOKOCMIYHUM 3HIMaHHSIM OTPH-
MYIOTh BIiJITOBiIHI KPUBIi 3B’S3Ky ONTHYHOI
IITBHOCTI 306paskeHHs 3 KoedillieHTOM BiJ-
OUTTSI MOBEPXHI IPYHTY ¥ (DOTOAKTHHITHOMY
CHEKTPATbHOMY iHTEPBAJI /IJIsT KITIOUOBUX Jli-
JISTHOK, JIJIST TKUX TIPOBEICHO TI0JIbOBE CIIEKT-
podoTomeTpyBaHHs Ta Bigbip mpod rpyHTY
JUIsT BU3HAUeHHs BMicTy rymycy [6]. [lo Toro
JK 94acoBi BiZIMIHM BU3HAYAOTHCS MIISIXOM
MOPIBHSHHS 300paKEHDb, OTPUMAHUX Y Pi3Hi
pOKH, ajie B OfiHI i Ti caMi arpodeHoJIoTiuHI
(bazu. 3posymisio, Mo cKJIATHE TTOETHAHHS
MOJIBOBOTO CIIEKTPO(MOTOMETPYBAHHS Ta T10-
PIBHSIHHSI PI3HOYACOBUX 300paskeHb TPYHTO-
BOI TIOBEPXHI /IS /IETAThHOTO BPAaXyBaHHS X

MTPOCTOPOBO-YACOBO1 HEOHOPITHOCTI 3a3BU-
yail yCKJIAIHIOE Xix pobiT, 3HIKYE iX ormepa-
TuBHiCTh. KpiM TOTO, 11€i1 METO/I HE JIa€ 3MOTH
BU3HAYUTHU MiCIIePO3TallyBaHHS JJOCJiTHUX
JUJISTHOK («KJTIOUiB» ), 110 3a3HaM Halb1ib-
NIUX 3MiH II[e Ha TOYaTKOBOMY (TIOTIEPEIHbO-
My) nosiboBOMY eTami. Ha namry mymky, s
BUKOHAHHS IIMPOKOTO CHEKTPa MPUKIATHUX
3aBJlaHb OpraHisallii CUCTeM MOHITOPUHTY
IPYHTIB € moTpeba B OIepaTUBHOMY aHaIi3i
Ta 06pOOIII HOBITHIX MaTepiaiB, IKi HAZAIOTH
MOKJIMBICTh BU3HAYATH 31 3HAUHOIO 1TPOCTO-
poBoio TounicTio Aiasauku 1T, mo s3aznann
3MiH, HaBIiTh 32 BiICYTHOCTI OY/Ib-TKUX TAHUX
MOJIbOBOTO 00CTEKEHHST TEPUTOPIi a60 MOIK-
JINBOCTI iX JIOJIATKOBOTO TIPOBE/ICHHSI.

J71s1 ycyHeHHS IeTKnX HeIOJTiKiB OTTMCaHO-
TO BUIIIE TTiIXO/Ly HAMU TIPOIIOHYETHCS BIIPOBA-
JINTH JIBOCTYTICHEBY TEMATUYHY 0OPOOKY JTaHUX
/13. Ha mepmmromy etani mpoBOINTHCS KiJIbKiC-
He OI[iHIOBaHHS IHTEHCUBHOCTI €pO3iHUX 1TPO-
1IeCiB TEPUTOPIi MIITXOM MOPHOMETPUUHOTO
aHamizy JiHiiHUX dopM eposii 3a rannmu /13
BHMCOKOT'O ITIPOCTOPOBOTO PO3PI3HEHHSI 3T1/THO
3 Biomnm anroputmom [7—8]. Tak, pesysbra-
TOM KIJIbKICHOTO OIIHIOBAaHHS TaKOTO aHATII3Y €
cyMa JIOBKHH JIHIHHIX (hOpM €po3ii BiTHOCHO
OIMHUIII TITONTI TepuTopii [9]:

D:z, (1)
P

ne D — ryctuHa po3usieHyBaHHS MOBEPXHi;
[ — nmomskuHa JiHiiiHOI eposiiiHol Gopmu;
P — opguuwMIS M0 TEPUTOPIi.

[IIBuaKiCcTb 3pOCTAHHS TYCTUHU pO3uJe-
HyBaHHS [MOBEPXHI BU3HAYAETHCSA 3a (hOpMY-
JI010:

V:D1_Do

, (2)
ne Dy — rycTuHa po3uJieHyBaHHS TTOBEPXHi
Ha MOYaTOK MOCTiXKeHHs; D — MOTOUYHA Be-
JIMYWHA TYCTUHU PO3YJIEHYBaHHS TTOBEPXHI;
7 — KITBKICTb POKIB MiK MTOYATKOBUM Ta TI0-
TOYHUM BUMipPOM TYCTUHU DPO3UJIEHYBAaHHS
TTOBEPXHI.

3po3ymiJio, 1o 30iblleHHsT B yaci ryc-
TUHW PO34YJIeHyBaHHS MOBEPXHI CBIUUTH
TIPO TIOCUJICHHS epo3ii BHACTIIOK il SIK TIPHU-
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POJHUX ABUII, TaK 1 BHACIIOK HETaTHUBHOTO
BILJINBY aHTPOIIOT€HHOL Ai/IbHOCTI.
Buxopucranus nanux pisHOYaCOBUX aepo-
KocMmiunux 3o06paxenb ta [IC gae smory
CTBOPIOBATH KapTOTPaMU TYCTHMHU PO3UJIe-
HYBaHHS MMOBEPXHI Ta IPUPOCTY IMIBUIKOCTI
3POCTaHHA I'yCTUHU PO3YJICHYBaHHS [IOBEPXHI
(D — D) 3a meBHMI yac Ta BU3HAYATH Bi/IITO-
Bi/IH1 TepUTOPIi 31 3HAYHUM MOTO TPUPOCTOM.
Hapaumi came 11i TepuTOpil cJTifi po3rIsaaaT K
HOTEHILIHO Hebe3IedyHi 111010 BOJHOI eposii.
3 orJisALy Ha Bce BUIlleliepesiiyene, Ha Ha-
CTYITHOMY eTari gemudppyBaHHs TeMaTHI-
HY 0OpOOKY CIIEKTPO30HAIBHUX KOCMIUHUX
300paskeHb MTPOBOIMIIN JIJIsT JUJISTHOK 3€MHOI
MOBEPXHi, IO XapaKTepU3yBaJInucs HaiBU-
UM TIPUPOCTOM TYCTUHU PO3UJICHYBAHHSA
noBepxHi. Ha 1mpomy erami Hamu 1poriony-
€TBHCSI BUKOPUCTOBYBATH METO/I INHAMIYHOTO
KaprorpadyBaHHs, 1110 TOJIATAE Y CTBOPEHHI
Ta aHaJi31 PI3HUIEBUX CIMEKTPO30HAJBHUX
300pasKeHb, OTPUMAHUX 34 PISHOUYACOBUM KOC-
MmivauM /13 y iudpoBomy opmari [10]. Ak
Bi/IOMO, CYTHICTb BUKOPUCTAHHS PISHUIIEBUX
300pakeHb MOJISITAE Y TOIIYKY BiIMiHHOCTEH
MisK 300pasKEHHSIMU Ta IOCSTAETHCS MIJISTXOM
PO3paxyHKY Pi3HUII MiXK BEJTMIMHOIO OTITHY-
HOI SICKPaBOCTI 306paKeHHsI TEPUTOPIi 3a Bix-
noBigHuMK KaHanamu /13 /i BU3HAYEHHS
MJITHOK 3€MHOI TTOBEPXHI, 1110 He 3MIHIOBAIN
CIEeKTPaJbHUX BiOMBHUX BJIACTUBOCTE 3
YacoM Ta MAlOTh HaWOLIbIINK KOHTPACT 110~
PIBHSTHO 3 IUISTHKAMU, 1O 3a3HAJN 3MiH CBOIX
ONTUYHUX XapaKTeprucTuK. Tomy HeOOXiTHOIO
YMOBOIO JIJIST CTBOPEHHST PI3HUIIEBOTO 300pa-
JKEHHSI € BUKOPHUCTaHHS KOCMIYHUX 300pa-
JK€Hb 3 TOUHOIO TeorpadivHoo TPUB’SA3KOI0,
OTPUMaHNX 32 MOMIOHNX YMOB OCBITJICHHS 1O~
BEpPXHi i BAKOHAHNUX KOCMIYHUMU ariapatamMmu
3 OJTHAKOBUMHU 260 CXOKMMHU KaHATAMHU CKa-
nyBanus. PesysbraToM anasisy pisHUIEBUX
300paskeHb € KOHTYPH TUX ALJISHOK TEPUTOPII,
SICKPaBiCTh SIKMX 3HAUYHO 3MiHumacs. CTBo-
PEHHSI PI3HUIEBUX 300pakeHb MOKe OyTH
peaiizoBaHO B 6y/Ib-AKOMY TPOIPAMHOMY
cepezioBulll 06poOKU 300pakeHb Ta € Haii-
e(eKTUBHIIM TTPUHOMOM 3 TUHAMIYHOTO
€JIEKTPOHHOTO KapTorpadyBaHHs U1 PO3-
POOKH CHCTEMH MOHITOPHHTY TPYHTIB.

OrnpalioBaHHs 3alPOIIOHOBAHOIO METO-
JIMYHOTO TAXOAY IS OCJTITHOI TepUTOPil
3a ponomoroio I'TC (mpoBezseHo 3a ydacTio
IPOBIAHOTO iHKeHepa sabopartopii K.B. Bsr-
KiHa) po3snovaro y crnocib mobymoBu 00J1i-
KoBOi Mepesxi kBanpaTis (mmomtero 16 xkm?)
Ta PO3PaxyHKYy B KOKXHOMY 3 HUX T'YCTHHHU
pO3UJIeHyBaHHS MTOBEPXHI 3a onu(poByBaH-
HAM TaJbBETiB ycix JiHiHUX (hopM eposii,
110 et pyIoThes Ha KOXKHOMY 3 KOCMIUHUX
300pasketb. PesysisraTit o poByBaHHS -
TBEPIMIIN MOKJIMBICTD BUSHAYEHHS TIPUPOCTY
JiHITHENX OPM epo3ii HaBiTh 32 MaTepiaaMu
/I3 BHUCOKOTO MPOCTOPOBOTO PO3Pi3HEHHS.
OO6urcIeHHS 3araJibHOT JIOBKUHE TIPUPOCTY
JHITHUX HOPM €poail /17151 KOKHOI 3 YapyHOK
00JIIKOBOI Mepeski Ia€ 3MOT'y CTBOPUTU Kap-
TOrpaMy I'yCTUHHU PO3WICHOBAHOCTI pesibedy
3a niepion 1983-2014 pp. Csoeio yeproio ii
aHaJIi3 Ha/Ia€ MOKJIMBICTh BU3HAYUTH JIiJISTH-
KU TepPUTOPil, 10 XapaKTepu3yIoThCsl HaliBU-
IM TIPUPOCTOM TYCTHHU PO3UJICHYBAHHSI 110-
BepxHi, 30kpema kBazpat C6 (puc. 1). Hagami
came JIJIs 1€l TepHTopu MTPOAHATI30BAHO yCi
HastBHI KOCMIiuHI 306pakeHHs Ta TPOBE/ICHO
PO3PaxXyHOK CKJIaJIHOTO 30HAJBHOTO BiJlHO-
IIEHHS T[OI0 TIOTIYKY TIOJIiB, SIKi TlepebyBaiu
B onTUMasbHUX ymoBax /I3 (Bigkpura mo-
BEPXHS IPYHTY).

3a pesyJbrataMu MOOY/IOBY Ta aHAJI3Y
pisHuUIEBUX 300pakeHb Y OIMKHbOMY iH}-
pauepBOHOMY KaHaJi CKaHyBaHHS BU3HAYEHO
JUISE OJTHOTO 3 TO1iB, T TI IKOTO TI0CTYTIOBO 3Mi-
HioBascs BpooBk 1986—2003 pp. (puc. 2-a)
ta 2003-2014 pp. (puc. 2-6). AHanis mep-
IIOTO Pi3HEIEBOTO 300PaKEHHSI JIa€ 3MOTY
BCTAHOBUTH ICTOTHE MiZIBUIIEHHS ONTHYHOI
SICKPaBOCTI IIOBEPXHi IPYHTY y cxianiil yac-
ThHi noJid. Tak, HalissckpaBimuil apean mMae
oJ10BKeHy (hOpMYy Ta PO3TANIOBYETLCS Y
GesniocepeiHiil 6JIM3bKOCTI 10 BXKe iCHYIO-
4oi JIiHIHOT (hopMuU epo3ii, 110 po3rignazacs
SK TIJIBUNIEHHS IHTEHCUBHOCTI €pO3iifHOTO
nporecy Ta (hOpMyBaHHS HOBITHHOTO eJie-
MEHTY TIi€i JTiniitHoi (hopMu epo3sii BIPOIOBIK
1986—-2003 pp. Bixznaveno, 1o /10 11bOTO BU-
COKOKOHTPACTHOTO apeayy MPUMUKAE MEHIIT
KOHTpaCHm‘/’I 31 3HAYHOIO IJIOTIEIO, & 1€ MOKe
CBIJTYUTH TAKOXK 1 TIPO TLTOTUHIY €po3iio B
MesKax TEeBHOI CXUJIOBOI CUCTEMU Y JIOCJi-
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TpupicT po3uaenoBanocTi peabedy, M/kM’

0 10 15 20 Oinbire

Puc. 1. Kaprorpama npupocty TycCTUHM po3ujieHOBaHOCTI pesibedy 3a 1983—2014 pp.

Pi3nuus sickpaBocTi Pi3uuis sickpaBocTi

B
11 -3 0 3 7 19 22 13 -10 -7 -5 6
a) 1986-2003 pp. 6) 2003-2014 pp.

Puc. 2. PisHuteBi 300paxeHHs mmojiroHa: a — 1986—2003 pp.; 6 — 2003—2014 pp.
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Puc. 3. ®parMeHT KOCMiYHOTO 300pakeHHs
HaABMCOKOTO MPOCTOPOBOTO PO3Pi3HEHHS 3 Bi-
JMOOpaXkeHHSIM PO3BUHEHOI epo3iiiHoT (hopMHU Ha
TIOCIiIKYBaHOMY MOJIi

JUKYBaHUI TPOMisKOK vacy. Hactynne pizau-
1ieBe 306paKeHHsT CBIIYUTD TIPO 3MEHIITCHHST
OIITUYHOI SICKPABOCTI B Me)KaX BU3HAYEHOI'O
paHirie BUCOKOKOHTPACHOTO BUINMY 3eMHOI
MOBEPXHI Ta PO3TJISNAETHCSA IK HAKOIUYEH-
HS BOJIOTH Ha JHI HOBOCTBOPEHOI €pO3iitHO1
(opmu y BecusaHui epio]; (4ac mpoBeieHHSA
13 — mouarox Tpasusa 2014 p.). 3arasom 3a-
MPOIOHOBAHMIT CIIOCIO /]a€ 3MOT'Y BCTAHOBUTH
MIPOJIOBKEHHS PO3BUTKY €PO3iHOTO TIPOIieCy
Ha I1iif TepuToOpii Ta OOIPYHTYBATH HE0OXil-
HICTh HOTO MOHITOPUHTY B TIO/IAJTBITIOMY.

[linTBepAsKeHHST KOPEKTHOCTI OTPUMaHUX
BHUCHOBKIB JIEMOHCTPYE (PparMeHT KOCMiYHO-
r0 306paskeHHsT HAIBUCOKOTO TIPOCTOPOBO-
IO PO3PI3HEHHS 7SI IOCTIKYBAHOTO MOJIS
(puc. 3), 1110 iTIOCTPYE OBOJTI PO3BUHEHY €PO-
3ifiHy (hopmy B 1IeHTPi 3HIMKA.

BIUCHOBKHA

OT:xe, BUKOPUCTAHHS MOP()OMETPIIHOTO
aHaTi3y JiHIHUX (HOPM epo3sii Ta TPOCcTOPo-
BUII aHaJIi3 PIBHUIEBUX 300paXkeHb BUCOKOTO
MTPOCTOPOBOTO PO3Pi3HEHHS, 3[[IWCHEHOTO T
yac ix gemmdpyBaHHs, A€ 3MOTY OTPUMATH
00’ekTUBHY iH(OPMAILIIO TIPO CTaH I'PYHTOBOI

TTOBEPXHI Ta BUZHAYNTH HOBOYTBOPEHi (hopMu
epo3ii Ha epo3iitHo HeGe3eYHUX 3eMIIX.

Orpumani y Takuii crioci6 gani ciijg Bu-
KOPUCTOBYBATH [JIsI OOIPYHTYBaHHSI Miciie-
posTallyBaHHs JOCHIIHUX [LISHOK abo To-
YOK Bigbopy 1pob /1t CUCTEMU MOHITOPUHIY
[PYHTIB Ta OIEPaTUBHOI PO3POOKU MPOTH-
epOo3ifiHNX 3aXO[iB, a TaKOXK 3IiHCHIOBATH
IIPOTHO3 PO3BUTKY €PO3iMHUX ITPOIleciB Ha
3HAYHUX TEPUTOPIX.
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VIK 591.524/639.21.597.551.2

EKOJIOTTYHUU CTAH IITYYHO CTBOPEHUX TEKOPATUBHUX
BOJIOVM JIJ151 ADAIITALIIT CYPRINUS CARPIO KOI

0.0. JIncax, I1.T'. IlleBueHKo

Hauionanvruii ynisepcumem 6iopecypcie i npupodokopucmyeants Yxpainu

IIpogedeno docaidxncenHs ekoaoeiuH020 cCMany npudamuocmi 0eKopamueHux 6000UM
3a eidpoximiunumu nokazuuxamu (O, pH, NH, NO, NO; PO, bO) 3 memoio gcenen-
Hs 6 nux Cyprinus carpio koi ax ochosnoeo 06’ekma. Ilokazano cneyuiky ouyinroeanHs
eK0102iUH020 CMaHy 00CAiOdiceHUX deKopamusrHux 800oiim: Hemiuaescvkoeo depricagHoeo
azpomexHiunoeo Konedxucy, dendponapky «Onexcanopis» i Hosokaxoecvkoeo pub606odHoeo
3a600y yacmukosux pub 3a 2iOpoXiMiMHUMU NOKA3HUKAMU 6 PI3HUX (hi3uko-eeoepaghiv-
HUX 30Hax Ykpainu. Ycmawnoeneno, wo Hainpuoamuiviumu ons éceaenns Cyprinus carpio
koi € dexopamueni eodoiimu Hemiuwaescbkoeo 0epicasrHoeo azpomexHiyHo2o Koaeoncy
i Hosokaxoecvko20 pub60600H020 30600y 4acmukosux puo.

Karwwuosi caosa: Cyprinus carpio koi, Qisuko-eeoepaghiuni 30nu, dexopamugHi 000imu,
2I0pOXIMIUHI NOKA3HUKU, OYIHIOBAHHS, eK01020-CAHIMAPHUL CIAH.

Bomoitmu Ykpainu mMaioThb BUCOKHI TTO-
TeHIiasn pubHUX pecypciB. ONiHIOBaHHS SKOC-
Ti Ta 3a11aciB pecypciB, BU3HAUEHHS HAITPSIMIB
paIioHaJIbHOTO iX BUKOPUCTAHHS 1 OXOPOHH
BiJl 3a0py/IHEHHSI Ta BUCHAKEHHST — CEPejl
HU3KM OCHOBHUX 3aBJaHb iXTioJiorii i 36epe-
JKeHHSI eKOJIOTIYHOI CTIKOCTi cepesoBuIa
npupoau [1].

B VYkpaini BogHe TocmogapcTBo A0BOJI
pPO3BUHEHE, TIPOTE JesIKi peKpearlilifi, eKkopa-
TUBHI BoztoiiMu He 3apu6ieni. Cepes Takux —
Ti 110 BTPATUJIM CiJIbCHKOTOCIIOZapPChKe Ta
JIOTIOMiKHE 3HAYEHHS: PO3TAIllOBaHi B TTAPKax,
GOTaHIUHKX cajlax, 300IapKaX, 3aIl0BiJHIKAX,
npucaginbHUX YTifaX, TPUBATHUX TEPUTO-
piFX i TEPUTOPISAX MIATPUEMCTB UM YCTAHOB.
3 OTJIsAly Ha CLIbCHKOTOCTIONAPCHKY HETpHU-
JATHICTB, Il BOJOWMH 3/1¢6iTbITIOr0 BUKOHY-
I0Th eCTeTUYHO-TyMaHiTapHe (JleKopaTHuBHE)
npusHavenss [2].

[lexopatuBHa BooiiMa — 11e JIOBOJII CKJI/I-
HUI HAMBIPUPOAHUI 00 EKT, 1110 MAE B3aEMO-
MOB’43aHi CTPYKTYPHI eJIeMEHTH, MiK SKUMU
BizOyBacThCs OesnepepBHUl OOMIH PEYOBUH
i ereprii [1]. Boru poamirtytoThest Ha ypbaHi-
30BaHUX TEPUTOPISIX, IEPEBAKHO 1€ 00’ €KTH,
110 Bi/IirpatoTh POJIb BOJOWM PEKpeartiiiHoro
tuity [2]. Taki BogoiiMu MalOTb IIPUPOLHO-
AHTPOIIOTEHHE a00 CYTO aHTPOIIOTEHHE TI0-

© 0.0. Jlucaxr, I1.I". lllesuenro, 2014

XOJKEHH, B SIKUX 32 POKM IX icHyBaHHS i
PO3BUTKY BUHUK CTa/Inil Gi0leHO03, 1110 He 3a-
JIEKUTH ab0 MaJjio 3aJeKUTh Bifl JTIOACHKOTrO
BTpYYaHHs. B 0CHOBHOMY, Tle HeBeJINKi BOZION-
MU TJIMOMHOIO 710 5 M, ILUIOLICI0 HE OlblIe
1 km? 3 YIIOBLIbHEHUM BOIOOOMIHOM.

JlekopaTuBHI BOAOIIMH Ta iX IpuGepesKHi
30HU € eJIeMEHTAMU IIPUPOJIHOTO KOMILIEKCY
MicTa, MO TATPUMYIOTh ICHYBaHHSI MiCbKUX
€KOCHUCTEM i (DOPMYIOTH OTITUMAJIbHE CEPEeIO-
BUIIIE A7 TOTO MEIIKAHIIIB, a TAaKOXK TPUBa-
GMUBICTD A1 TYypUCTiB. BUHMKHEHHS Oib-
ITIOCTI MiCHKUX BOJIOWM, V T.U. IEKOPATUBHMUX,
00YMOBJIEHO 1JIEEI0 CTBOPEHHST aPXiTEKTYPHO-
JaHAmaGTHIX KOMIIO3UIH MICBKUX Oy IiBesb
i samichkux caaud [2].

Ha croropani icHye 3HauHa KUJIBKICTD Zie-
KOPAaTUBHUX BOJIOIM, MTPOTE BOHU CUJBHO
BUIO3MIHMJINCh B YMOBAaX MIIJIbHOI MiCbKOI
3a0y10BH, 6arato 3 HUX BTPATUJIN CBOE (hYHK-
1iOHATTbHE TPU3HAYEHHS 1 OTPUMAJH CTaTyC
3araJbHOMICBKUX PeKpeariiHuX BOONM.
IcToTHO 3MeHIMIACh BOAHICTD MICBKUX BOJI-
HUX 00’€KTIB — i3 paHilie MPOTOYHUX BOHU
crajm ¢i1abo MPOTOYHUMU ab0 HEITPOTOYHUMU,
JI0 TOTO 3K 3MIHIOIOTBCSI 1 €KOJIOTO-caHiTapHi
MMOKAa3HWKW BOJIHOTO CepejioBUINA. XiMiuHi
MMOKA3HUKU BOJU MOKYTh iCTOTHO BILJIMBATH
Ha YMOBH iCHyBaHHs1 pub Ta iHIMX Tigpobi-
OHTIB, 0COGJIMBO HA PaHHIX eTarax iX PO3BUT-
Ky, 1 CHpUYMHATH 3MiHYy BHJ/IOBOIO CKJany,
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610JI0rYHOI IPOAYKTUBHOCTI, KOHIIEHTPALlii
i UnCeBHOCTI OKPEMUX TIPEACTAaBHUKIB GioTH
yi HioreHo3iB 3arajiom [3].

[l iiBUIIEHHS COMTIaTbHO-TYPUCTUIHOT
npuBabIUBOCTI IIUX BOAOIM MOKHA BUKO-
pucTtoByBaTH (YTPUMYBATH) IEKOPATUBHOTO
KOpoTIa Koi [4], SIK TIe CTOMITTSIMU TPaKTUKY-
Bam B Kutai un ocranni 30 pokiB po3BuBa-
€THCSI B €BPOIENCHKUX KpaiHax [5]. 3 orusimy
Ha Tie, Taki BOJOWMY HaGyBalOTh HOBOTO 3Ha-
YeHHs /71T YKpalHy, a ieTaIbHe T0CTiPKeHHS
iX TPUAATHOCTI /71T BUKOPUCTAHHS B HUX KO-
poria Koi € HaZI3BUYAHO aKTyaJIbHUM.

MATEPIAIA TA METOAU JOCIIIXKEHD

36ip MaTepiaiy 3AiHCHIOBAIN BIIPOLOBIK
BECHSIHOTO, JIITHBOTO 1 OCIHHBOTO CE30HIB
2012-2013 pp. Yci gocaiani pani 3ibpano Ha
OCHOBI JIEKOPaTUBHUX BOJIONM Ykpainu: He-
MIIIAEBCHKOIO JIEP;KaBHOTO arpoTEXHIYHOTO
koseky ([LAK) — 2013 p., nengpomnapky
«Onexcannpist> — 2013 p. i HoBokaxoBchKo-
ro pubGOBOAHOTO 3aBOAY YaCTHUKOBUX PUO
(P34P) — 2012 p.

Marepiajiom Jist JOCTiZKEeH s OyIu Tij-
POXIMIiYHI TTOKAa3HUKH JOCTIIKEHNX BOJONM.
Ypo1oBK BChOTO JTOCJI/IKEHHST 3aCTOCOBY-
BaJIM CUCTeMaTUYHMIi Bigbip, mo nepenba-
YyaB B3ATTs OAHIET IPOOU 3 KOMKHOI BOAONMU
yepes MeBHi iHTepBaiu yacy (depe3 10 quiB).
Bceboro 3a poku jocstikeHb riipoXiMigHOTO
pesximMy 6yJio BigibpaHo 45 mpob BOIM 3 yCix
JIOCJILIPKEHUX BOJOMM.

BumipioBaHHs BCIX Ti/[POXIMIYHIX TTOKA3-
HUKIB 37[iICHIOBAIN BiITIOBITHO 0 CTaHAAPT-
HUX METOJIIB Ti[POXiMIYHUX J0Ci/KeHb [6].

Craructiyny o6po6KyY TIPOBOIUIIN i3 BU-
KOPUCTaHHIM Cepe/iHiX apuMeTHIHNX Be-
JINYMH 1 32CTOCOBYBAJIM TO/li, KOJIU TIePBUHHI
(Buxizni) gani Oysim HaBeleHi y TaKOMY BH-
TJISIT, 1110 3aTAJTBHUT 06CAT 03HAKY [I715T yCiel
CYKYITHOCTI MOKHA OJIep>KaTH IIJISIXOM ITiJ[-
CYMOBYBaHHSI iX Y BCIX OUHUTIAX [7].

Jliist GaJIbHOTO OIIHIOBAHHS BOZOWM GyJia
BUKODPUCTaHA KJIacU(iKaIlis MOBEPXHEBUX BOJL
3a B.JI. Pomanenkowm [8], criemniaspbHo HaMu
BUJIO3MiHEHA JIJIST IEKOPATUBHUX BOJOWM
(KO/IB). Tak, y Hammx AOCTiKEHHIX ' ATh
KJIACIB AKOCTI MOBEPXHEBUX BOJ HaMu GYJIO
CKOpoYeHo 110 3 kiacis (tabi. 1), 3a akumu
1 Gast BiAMOBIZaB mepiiomMy Kiacy, 3 baaun —
Ipyromy, 5 6amis — TpetboMy Kiacy. Y pasi
MIPUHATEKHOCTI KiTbKOX JOCJIiTHUX BOJONM
JI0 OJTHOTO KJIACy Hamu po3pobiieHo GajibHe
OIIIHIOBAHHS CTaHy JIEKOPATUBHUX BOJOWNM
(BO/IB), 3a sikoTO BOAOIIMaM IIPHUCBOIOBATIICH
Micr (y Hatomy focarizi Biz 1 1o 3) 3anesxno
Biz iX BIAIIOBIAHOCTI CTaHAAPTHUM PUOOBO-
HUM HOpMaM [9].

CraH BOHOTO cepe/loBHIIa BU3HAYABCS 32
HASBHICTIO Y BOJi GiOreHHMX eJIeMeHTIiB (HiT-
partiB, HITPUTIB, ocdaTiB), OCHOBHUX 10HIB,
MiHepaJtizailii BOJI1, OpraHiyHuX PEYOBUH (32
BO/IB).

3a HaBeJICHUMU pe3yJibTaTaMyu HaiiBUIIA
SKICTh BOAHOIO cepeznoBuina OyJa y Tiil Bo-

Taomung 1
Exonoriuna knacudikauis skocTi 1eKopaTMBHIX BOI0iM 32 Tpodo-canpodioToriyHuMu KpuTepisiMu
Kiac stkocTi ToBepXHEBUX BOJT
: 1 11 111
TTokasunkn OZ[I/II-.II/ILU | |
BUMIPY Kareropist sikocti Bon (6asn)
! | 3 | 5
pH pH 6,4-7,0;7,1-8,0 6,1-6,4; 8,1-8,5 5,9-6,0; 8,6-8,7
NH, N/mv? 0,1-0,3 0,31-1,0 1,01-2,5
NO, N/ 0,00-20,01 0,011-0,05 0,051-0,1
NO; N/mv® 0,2-0,5 0,51-1,0 1,0-12,5
PO, P/nm? 0,015-0,05 0,051-0,2 0,2-0,3
5O O/nm® 9-25 2640 41-60
(o) Oy/n 1-3 4-6 7-10
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JIOVIMI, KiJIbKICTD OAJIiB SKOI € MiHi-
MaJIbHOIO, OCKIJIBKM MEHII 6aimn
Bi/IMIOBIIAIOTH KPAIIUM TTOKAa3HIKAM
1 BUIIMM KJIacaM.

_ PE3VJIBTATH
TA IX OBTOBOPEHHS

3a pe3yJapTaMy TPOBENEHUX
JOCJIi/IPKeHb HasgBHICTH Iepepa-
XOBaHWX XiIMIYHMX PEYOBUH Ta iX
MIPUPOIHNI TIOCTITHUN (OH Y BOII
MaB 3a/I0BIJIbHUI piBeHb. 30KpeMa,
BMiCT aMOHIHOTO a30TY 3MiHIOBaB-
CsI BIPOJIOBXK POKY Y BOJOWMI /leH-
nporapky «OJiekcaHipisi» y Takux
Meskax: HaBecHi — 710 0,3 Mr/Jt; BITiT-
ky — 10 0,09 mr/n (maiimenmmii);
Bocern — 210 0,12 mr/i1 (Tabr. 2). Ha
cTabiIbHOMY PiBHI BMICT aMOHiiTHO-
ro azory OyB y BOJi JEKOPaTUBHUX
pogoiiM Hemimaescskoro JJAK i
Hosoxkaxoscbkoro P3YP, sigmo-
Bigro 0,1-0,16 1 0,01-0,08 mr/71.
KonmenTpariii amoHiitHOTO a30Ty y
BOJIOMIMAax He TIepeBUIILyBaJIN HOP-
MU, BCTAHOBJIEHOI JIJIsI KOPOTIOBUX
rocriozapets (1,5 mr/i) [9].

Awmomniitnnit azot (NH,) € ocHOB-
HUM KiHIIEBUM a30THCTUM TIPO-
IYKTOM OaKTepiaJbHOI JeCTPyK-
1ii OPTaHiYHUX PEYOBUH, a TAKOXK
CKJIaJI0BOIO YACTHHOIO MeTabOoJIiTiB
6e3xpebeTHUX TBAPHH.

Hitputu (NO,) € npomizkHOTO
JIAaHKOIO TIPOTIeCy JIeCTPYKIIil a30-
TOBMiCHHX OPraHiYHIX PeJOBUH. IX
YMICT YIIPOJIOB3K BETeTaIliiitHoro 11e-
piony y IeKOpaTUBHIH BOIOWIMI JIeH]I-
pomapky «Ouekcanzipis»BapitoBaB
y meskax 0,29-0,01 mr N/t (puc. 1).
¥ Bopoiimi Hemimaescokoro JAK
i Hokaxoscbkoro P3UP Bapiartis
BMICTY HITPUTIB TaKosK OyJIa Ha BU-
coxoMmy piBHi, BiamosigHo 0,001-
0,151 0,1-0,15 mr N/ Haii6isbuii
BEJIMYMHM XapaKTepHi /g BeCHs-
HOTO TEPiojLy, O 3yMOBJIEHO 3MU-
BOM 3 TI0BEpPXHi BO10360pY.

Y aBoxX mocaiiyKeHuX BOJOM-
Max CIIOCTEePirajoch 3HAUHE Tiepe-

Tabuung 2

BMicT OioreHHHX eJIeMeHTIB i OPraHiYHMX PeYOBHH Y BOJi JOCHITHMX BOJOIM

TTokasnuk

Oy Mr

Oz/ﬂ

PH

BO mMrO/n

PO,

NO;

NO,

NH,

MT/JT

[Tepion

poKy

Diszuko-reorpacivna 30Ha YKpainu,
JIEKOpATHBHA BOJIOIMA, PIK TOCTI/IKEHD

0,15 0,68 0,03 28,0 5,6
4,5
5,7

0,001
0,01

0,10
0,16

Becna

78

8,1
7,63%0,13

15,7
27,1

0,14
0,19
0,12+0,02

0,42
0,42
0,51+0,04

0,12
0,13+0,01

Jlito
Ocinp

ITonicca, Hemimaescbkuii JJAK,

2013 p.

5,27+0,16

23,60+1,62

0,05+0,02

CepeHbOCe30HHUIT + m

9,1

7,3
8,0

8,1
7,80+0,10

18,0

0,04

0,21

0,25
0,17+0,03

0,31

0,44

0,85
0,53+0,07

0,29

0,05

0,01
0,12+0,04

0,30

0,09

0,12
0,17+0,03

Becna
Jlito

Jlicocter, nenpomnapk
«Oumekcanapisi», 2013 p.

10,5

17,0

9,2
9,60+0,18

19,4
18,13+0,28

Ociub

CepeiHbOCE30HHUIT + m

5,4

4,0

4,4
4,60+0,17

78
8,7
8,5

23,57+1,28  8,33+0,11

17,9

0,10

0,20

0,15
0,15+0,01

0,28

0,34

0,28
0,30+0,01

0,12

0,15

0,1
0,12+0,01

0,01

0,08

0,04
0,04+0,01

Becna
Jlito

Cremn, HoBokaxoscpkuit P3YP,

2012 p.

28,7

24,1

Ociub

CepeiHboCe30HHUET + m
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0,6

0,5

0,4

0,3

0,2

Kinbkictb, Mr/n

0

NH, NO,

NO, PO,

riapoximi4Hi Noka3HKN

Puc. 1. Cepennboce3oHHi rimpoxiMiuHi mokazHuku (NHy, NO,, NO3, PO,) nocmimkeHnx nekopa-
TUBHUX BOIOMM YKpainu: []— BomoiiMa HoBokaxoBcbkoro P3YP; @ — Bogoiima HeMilliaeBchbKoro

JAK; [0 — Bopoiima neHaponapky «OaekcaHapisi»

ButiienHs (y 3—5 pasiB) IOMYyCTUMHUX HOPM
Boan (0,05 Mr/JT), BCTAHOBJIEHHUX [IJIST BOZOM
KOPOTIOBUX TocTiofiapcts [9].

Bocenu BigOyBasoch jesiKe MiJBUIIEHHS
KOHIIeHTpallii BKa3aHUX PEYOBHUH, 1[0 MOKHA
HOSICHUTU 3HWKEHHSIM Giomacu (iTomiaHk-
TOHY, a caMe — KiJIbKoCTi O6akTepiii, y mporieci
HiTpudiKarii.

Hocnimxennus Bmicty HiTpatHux (NO3)
(hopMm MiHEpasBHOTO a30TY 3aCBiAUMIIHA, IO
iXHS Ce30HHA TUHAMIKA Yy BOIONMI JIeHIpoTap-
Ky «OJiekcanapist» 31e61IbII0r0 ITOBTOPIOBaIA
Taky camy, K i /1711 NOo. MakcnmasbHi Besman-
Hu 3adikcoBano Bocern — 0,85 mr/u (puc. 1),
a MiHiMaJbHI — BecHOI0. OnHaK HANBUIII
Besnuunn NOj He IepeBUIyBaIl KOHIEH-
Tpallii, pEKOMEHI0BaHI i1 BOJ PUOHUIIbKIX
Bozoiim (1,0 mr/n). [emio Mermmm 6yB yMicT
nitpariB y BogoiiMax Hewmimaescokoro JJAK
i HoBokaxoBcbkoro P3UP — BignosigHo
0,42-0,68 1 0,28—0,34 mr/1.

Ax Biomo, ymicT minepanibaux ¢hopm doc-
(opy BuzHaua€ MPOAYKTUBHICTH BOJOUMHU.
Y Bopmoiimi genapomapky <«Ousexcanapisy
BapifoBaHHS MOTO KOHIIEHTPAIlil BITPOIOBK
Bereraliitnoro mepiogy 0yso y mexax 0,04—
0,25 mr P /1. Memii KoHIleHTpallii crocTepi-
raJIuCh HaBECHI, KOJIM BiOyBaIoCh PO30aBJIeH-
HS BOAM BHACJIZIOK TIOBeHi. BIiTKy i BoceHu
konnenTpartist PO, migsuntysanace go 0,21-
0,25 mr P/7, onHak 1epeBUIEeHHs JOMYCTH-

MHUX HOpM He 3adikcosano (mo 0,5 mr P/m).
Takoxx He MEePEeBUIITYBAIHN JOTYCTUMUAX HOPM
KoHIeHTpattii pocdopy y Bomoitmax Hemirma-
escbkoro JIAK i HoBokaxoscbkoro P3UP —
Bignosiguo y 0,03-0,19 ta 0,1-0,2 mr P/

O HUM 3 HAWBaKJIMUBININX TOKA3HUKIB
XIMIYHOTO CKJaJy BOJAM € BMICT pO34ynHe-
HOTO Y BOJIi KUCHIO, KOHIICHTPAILiS KOTO 32
Hepio Z0CiIKeHb BOIOWM OyJia Ha BUCOKOMY
piBHI i 3MiHIOBajach y By3bKUX Mexax: 9,1—
10,5 mr Oy /11 y Bogoiimi rerporapky «Ourex-
caHupist», 4,5-5,6 mr O,/ y Bomoiimi Hewmi-
maescbkoro JTAK, 3 GinbimmmM ymicToM HaBec-
Hi i BoceHu. Tako:k 3HAUHO HUIKYI TOKAa3HUKH
PO3YMHEHOTO Y BOAI KUCHIO OYJIi BizHavYeHi
y Bozoiimi HoBokaxoscbkoro P3UYP — 4,0—
5,4 mr Oy/J1, 3 OLJAbIIMM YMICTOM HaBECHI
(puc. 2). 3a abCOMIOTHUM yMIiCTOM KHCHIO
JIOCJTI/IPKYBaHi BOJIOWMHU BiITIOBiia BUMO-
ram Jlepkcranaapry Jist BoJ puborociomap-
cbkoro npusHauenus — 4,0 mr/im [9].

[lyisi XapaKTepUCTUKU PO3YMHEHOI Op-
raHiYHOI PEYOBMHU Y BOJII JIOCTIKYBaHUX
BOJIOIM BUKOPHCTOBYBAJIN ITOKA3HUK OiXpo-
MaTHOTO OKHCHIOBAHHS. 11 BeJTidnHa 3MiHIo-
Baslach BIIPOJ/IOBK POKY Y BOJONMI JeHAPO-
napky «OJexcan/pisi> B HEBEJIMKUX MeXKax
(17,0-19,4 mr O/ ), nesxe miABUIEHHS CITO-
CTEPIrasoch HABECHI 1 BOCEHH, TI[0 MOXKe OyTH
3yMOBJIEHO HAKOTTMYEHHSIM 3HAYHOI KLITBKOCTI
opraHiuHoi peyoBwHU. ¥ BopoiiMi Hewmirmaes-
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30
25
a
g
T 20
g
o
S 15
[\
I
<
Z 10
3
m
5
0

EO, mr(0O/n)

pH Oy, mr (Oz/n)

TiapoximivyHi nokasHukn

Puc. 2. CepenHboce3oHHi rinpoximiuHi noxkasnuku (O,, pH, BO) nocnigxeHux neKopaTUBHUX
BomoiiM Ykpainu: [] — Bomoiima HoBokaxoBchkoro P3YP; @ — Bomoiima Hemimmaescekoro JJAK;

[ — BomoiiMa neHaponapky «OyiekcaHapis»

cokoro JTAK cepennnocesonne BO 6Gyiio gemo
BUIIIMM HOPIBHSIHO 3 IOIIEPEAHBOIO BOJOHMOIO,
i BIIPOZIOBK Ce30Hy BapiioBajio y Mexax 15,7—
18,0 mr O/u1, 3 1en1o BUIIUM YMiCTOM HaBeCHi
1 BOCeHH, 10 TaKOK CIIPUYNHEHO HAKOITMYEeH-
HSM 3HAYHOI KIJIBKOCTI OPTaHiYHOI PEYOBUHA
y BoJoNMi-HaKomuyBaui. Haitbinbmuii ce-
pennbocezornuit ymict bO (puc. 2) crnocre-
pirasca y Bogoiimi HoBokaxoscbkoro P34P
(17,9-28,7 mr O/i), 3 BUCOKUMU MTOKA3HU-
KaMH BJIITKY, 1[0 3yMOBJICHO JIOBOJI 3HAYHUM
MIPOTPiIBaHHSIM BOJIM Y 11 TTePiof.

[TokasHMKM aKTUBHOI peakiiii BOAN (pH)
3a SIKUX MO’Ke iICHYBaTH KOPOII KOi, Bapuoe y
meskax 5—10. JlerasmpHumu 1Jist Koi € piBeHb
BesanH pH Bumuii Bix 11 1 Hyokuwii Big 4-5.
OnruManbHUM 71 PO3BUTKY KOpOIIa KOi €
pH y mexax 6,8-7,5; mpu pH memmmomy Biz
6 YIOBIIBHIOETBCS PIiCT i 3HUKYETHCS IHTEH-
CUBHICTB 11 JKUBJIEHHS. 3a UM cepeiHboce-
30HHUM IIOKA3HUKOM yCi HaMU JOCJiKeH]
BOJIOMMHU MaJIM ONITUMAJIbHI BEJIMUMHU 151
iCHyBaHHS KOpPOIIa KOi.

[Ipore 3a aHaTiI30M TiIAPOXIMIYHUX TTOKA3-
HUKIB clIiocTepirajach leBHa 3aKOHOMIPHICTD B
ix abcomoTHUX BesmynHax. Tak, IeKopaTuBHA
Bogoiima Hewmimmaescokoro JIAK 3a BMicToM
HiTparis i (ocdaris Gyna HaiibigbI OMTH-
MasbpHOIO (1 Miciie), a 32 BMICTOM yCiX 1HITNX
T1IPOXiIMIYHUX TTOKA3HUKIB Bif3HAUaIacs ce-

pemHiM piBHEM GKOCTI BOJHOTO CEPeIOBUIIA,
IO TTi/ITBEP/KYBAJIOCH Pe3yJIbTaTaMy HaBejle-
HOro HYzKYe Oa/IbHOTO ouiHoBanHs (Tabu. 3).

3a UMM OIIHIOBAHHSM HaOIIbII OITH-
MaJIbHi MMOKAa3HUKHU SIKOCTiI BOJIHOTO Cepe/loBU-
IIla Ma€ Ta BOMOIMA, B AKiil KIJBKICTh 6aJiB
€ MiHiManbHUMU. [loKa3HUKN PO3YUHEHOTO
Y BOJli KUCHIO 1 BOJIHEBUH TTOKa3HWK BOIH B
ycix BomoitMax GyJi Ha ONTUMATLHOMY PiB-
Hi, TOMY BCi BOHU OTPUMAJIU OJHAKOBI GaJu.
Ha npyromi miciti 3a riipoXiMidyHUMM TTOKa3-
HUKaMU € jlekopatuBHa BojoliMa HoBoka-
x0BcbKoro P3UP. 3a GabHUM OLIHIOBAHHIM
SIKOCTI BOJTHOTO CEPEIOBUIIA CyMa CTAHOBUJIA
12 (BO/IB) i 17 (KO/IB) Gaxis. ¥ wiii Bo-
JIoTiMi HallBUIIIUMY OyJiU TOKA3HUKU HITPUTIB
i 610XIMIYHOT OKMCHIOBAHOCTI.

Ha ocrannbomy Miclii 3a 4KiCTIO BOAHO-
ro cepeqoBuia 3aiKCOBAHO JIEKOPATUBHY
BozIONMY geHziponiapky «Omekcanapisy, 1o
oTpUMaa HabIIbITy KiTbKicTh 6amiB — 14
(BO[[B) i19 (KOI[B) Cepe/:I HOplBHIOBaHI/IX
BOJONM y Hill Oy/M HaiiBUIIL KOHIIEHTpAIlii
aAMOHIITHOTO a30Ty, HiTpaTiB, Gocdaris, 6io-
XiMiYHOI OKMCHIOBAHOCTI.

BIUCHOBOK

HesBaskaioun Ha He3HauHi BiJXWJIEHHS,
SIKICTh BOJIM JTOCJIJIZKYBAaHUX BO/IOIM 32 Ti/1po-
XIMIYHUMH ITOKA3HUKAMU 3arajioM BiJIIIOBIIa€
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Tabsnuwus 3
PesynbsraT 6a1bHOTO OLiHIOBAHHS SIKOCTi BOJHOTO CepeOBUINA JOCTIIKEHNX
JIeKOPATUBHUX BOAOWM YKpaiHu 3a riipoXiMiYHUMHU NOKA3HUMHU
®dizuko-reorpadivuna 3ona Yrpainu, JeKopaTHBHA BOAOHMA
S T — OpunHnii Jlicocrer, geHaponapk ITomices, Crer,
BUMIpY «Omekcanpis» Hewminraescokmit [AK Hosoxkaxoscobkuit P3UP
BO/IB KO/IB BO/IB KO/IB BO/IB KO/IB
NH;, MI/J 3 1 2 1 1 1
NO, MI/J1 2 1 1 3 3 5
NO;3 MT/JT 3 1 2 3 1 3
PO, MT/JT 3 5 1 3 2 5
bO MrO/n 1 3 2 3 3 1
PH pH 1 5 1 1 1 1
O, Mmr Oy /71 1 3 1 3 1 1
Cywma barniB 14 19 10 17 12 17

HOPMaM JI€KOPaTHBHOTO PHOOPO3BEICHHS 1 €
CUPUSATIVBOIO 71T BUPOITYBAaHHST KOPOTIA KOi.

[Ipore y nexopaTuBHill BOAOWIMI IeHIPO-
napky «Ouexcanzapisi» i HoBokaxoBCbhKOTO
P34YP cnocrepirasoch mepeBUIeHHS KOH-
nenTpaitii NO,, 110 3HaUHO BiJ[Pi3HSJIOCH Bijl
JOIYCTUMUX HOPM, BCTAHOBJICHUX It PHO-
uux rocrogapcets (0,05 mMr/mn) i cranoBuIo
0,12 mr/n1 B 060X BogoiMax.

OnrumMasbHUMU TOKa3HUKAMK BOJIHOTO Ce-
PEIoBUINA XapaKTepU3yBauCh JIeKOPAaTUBHI
Bostoiimu Hewmitaescokoro /IAK (riepime mic-
e 3a bO/IB — 10 i meprmmit kmac 3a KO/IB —
17 Gasi) i HoBokaxoscbkoro P3UP (apyre mic-
e 3a bOJIB — 12 i nepmnii knac 3a KOJIB —
17 6anis). [lemnio ripuii nokasHUKK cocTepira-
JIUCh B JIEKOPATUBHIN BOJOWMI JIEHIPOTIAPKY
«Omnexcannpisi» (tpere micre 3a bOJ/IB — 14
i apyroro kiacy 3a KOJ/IB — 19 6auis).

Bcesenns kopora Koi ik OCHOBHOTO 00’€K-
Ta IEKOPATUBHUX BOJIOMM YKpPaiHM A€ 3MOTy
PO3B’s13aTH HUBKY TPOOGJIEM I'YMaHHOTO BUKO-
PUCTAaHHST HETPAAMIINHUX BOTHUX PECYPCiB
(00’eKTiB) I8 HOKpAIEHHS IKOCTI iX BOJAHO-
T'O CepeIOBUINA Ta ITi/IBUIIEHHS TYPUCTUIHO]
npuBabIMBOCTI.
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POJTIOYICTD I OXOPOHA IPYHTIB

VAK 631.6 + 631.412

AKTYAJIbBHA KUCJIOTHICTb TEMHO-CIPOTI'O OITIA30JIEHOT'O
IPYHTY 3A BIUIUBY 1YBOBUX IMOJE3AXUCHUX JICOBUX CMYT

L.B. Illym

Inemumym aepoexonoeii i npupodoxopucmyeanns HAAH

IIpoananizoeano énaue 0y608Ux noAe3axucHux cmye Henpody8Hoi KOHCMPYKUIi Ha pieHb
AKmMyanbHoi KUCAOMHOCMI 800HO-TPYHMOBUX CYCHeH3ill. 3’acoeano, wio Halleuui pieHi
Ub020 NOKA3HUKA 8AACMUBI TPYHMY N0 NOAE3aXUCHUM AICOBUM HAcaddceHHAM: pigeHb pH
(H,0) nocmynogo 36inburyemocs 3 eaubutoro 6id 5,9—6,0 y wapi 0—10 cm do 6,25—6,35
Ha eaubuni 40—50 cm. Haitnuxcuy kucaomuicmo rpynmy 3agikcosarno Ha eiocmani 2,5 ma
5 eeauuun cepednvoi gucomu nonezaxuchoi aicocmyeu (H), de eona cseana 6,75 oounuyp
pH y eepxnvomy 0—10 cm wapi ma nocmynoeo 3menuiysanracs 0o 6,15—6,25 na eaubuni
40—50 cm. Ompumani daui ceiduams nPo 3anedCHICMb PIGHA AKMYANbHOI KUCAOMHOCMI
TPYHmMY 8i0 8i0cmaHti 00 noAe3axucHoi aicocmyeu, Ha wo caio 3e6axcamu nio 4ac po3paxyHKy
ONMUMANLHUX 003 XIMIUHUX MeAiopaHmie.

Karwuoei caosa: rpynm, pH, akmyanvha Kucaiomuicms, nicomeniopayis.

KucyioTHiCTb TPYHTY € OJTHUM i3 HalBaK-
JIBIIINX YMHHHUKIB, 1[0 BU3HAYAIOTH PO3BU-
TOK I1Or0 GiOKOCHOTO Tijla B 4aci Ta #oro
3MiH y mpoctopi. [lbomy heHOMEHY NTPUIIAB
3HauHy yBary 1ie B. Bepuancekuii [1], sxuit
BBaKaB KUCJIOTHICTh IPYHTY CBOEPITHIM XPO-
HOMETPOM, IO JIA€ 3MOTY OIIHUTH HOTO BiK Ta
CTabIMBHICTD 1 HA MiICTABI IKOTO MOKHA 3/TiH-
CHIOBATH KaTETOPU3AIlifo Ta KapTorpadyBaH-
Hs IPYHTIB K 3 HAYKOBOIO METOI0, TaK i /7151
33/I0BOJICHHSI TIPUKJIAHUAX TOTPED CLTbCHKOTO
TOCIIO/IapPCTBA.

KuciotHicTh IPyHTY € I0BOJI JTablIbHUM
rapameTpoM, i ii BeJIMYMHA MOMITHO Bapiioe
SIK Y CE30HHUX, TaK 1 B piyHMX Ta Gararopid-
Hux 1ukIax. Kpim Toro, et ¢izuko-ximiunuii
apamMeTp € BOAHOUAC K 06’€KTOM BILIUBY —
3aJIEKUTH Bijl 6araThOX YNHHUKIB (BOJIOTICTD,
10HHA aKTUBHICTb, OKMCHO-BIJIHOBHUN ITOTEH-
IiaJ Tomo), Tak i cy6’€KTOM — BILIMBAE Ha
GaraTo SIBUII[ Ta TPOIIeciB y eaadoTol, cepest
SIKUX KIJIbKICTb Ta BUAOBUN CKJIA] TPYHTOBUX
MiKpPOOPTaHi3MiB, iIHTEHCUBHICTb Ta CITiBBi/I-
HOIIIEHHS IIpoIleciB iMMoOiizaliii Ta Minepa-
JIi3allii opra’iyHoOl peYOBUHU I'PYHTY, a TAKOXK

© I.B. llym, 2014

Hitpudikaiii Ta amonigikarii [2]. Came i3
BEJIMYMHOIO aKTyaJIbHOI KUCJIOTHOCTI TiCHO
Kopeso€e (hOPMYyBaHHS TPAHYJIOMETPUYHOTO
CKJIQy TPYHTY i, 30KpeMa, PO3Mip HalBaXK-
JIMBITIOL JI7IT POIOYOCTI TPYHTY MYJHUCTOT
dpaxmii [3].

Mera poboTu — crnpoba OIIHUTH BILIUB
nonesaxucuux Jjicopux cmyr (IIJIC) na pi-
BEHb aKTYaJIbHOI KUCJIOTHOCTI IPYHTY B YMO-
Bax Ilentpasmbroro ITpaBobGepesknoro Jlico-
CTelLy.

MATEPIAJIA TA METOIU JOCIIIXKEHD

TepuTopis AoCiZKEHHS PO3MIIIYETbCS HA
Bigporax [IpumaHITpoBCHKOI BUCOYNHN 1 OXOTI-
JIIOE CHCTEMY T10JIe3aXNCHUX JIICOCMYT Ha JIi-
Bomy Gepesi p. Cksupxka (puc. 1). Hanexursb
JI0 CepeTHhOEBPOIIENICHKUX TMUPOT 1 Bif3HA-
YAEThCA M SIKMM TIOMiPHO-KOHTUHEHTATbHUM
KJTIMATOM 13 YiTKO BUPA)KEHUMU TIOPAMU POKY.
[e xapakTepuaye TepuTOPIIO AOCITIKEHHS SIK
TUTIOBY (pernpe3eHTaTuBHY ) 17151 LleHTpambHoi
ta Cxinnoi €sporm. TpuBamicTs Bererariii-
Horo 1epiony € 3HauHOo — 200-220 nHiB,
nepioxy 3 temmeparypamu Buiie 0 C —
245 muis, 10 C — 160 guis. 3a pik Bumamzae
547 MM ona/IiB, 3 SIKUX HAWOIIbIIIE — Y YepBHI
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Puc. 1. Cxema Tepuropii gocaimkeHHs (Ludpa-
MU TI03HAY€HO HOMEPU IOC/iAHUX ITOJIITOHIB)

Ta JuTHi. TepuTopist MOCTiIPKeHHST CKIIaza-
etpest 3 Tppox (I, 11, IIT) mocmimnux moJiro-
HiB TIpsIMOKYTHOI hopmu poamipom 1100 m
Ha 650 M kokeH. BoHu piBHOBigmaseHi Bif
BOJIONIM, XapaKTepU3yIThCA OMHAKOBUMHU
abCOJTIOTHOIO BUCOTOTO Ta PIBHEM 3aJIATaHHSI
I'PYHTOBUX BOA. [ pyHTH TepHUTOpIT HOCTiIKEH-
Hsl — TEMHO-CIipi OITi/[30JIeHi.

Hocaimkenus NpoOBOAUIN BIPOJOBXK
2010-2013 pp. HA KOKHOMY 13 TPHOX JIOCJII/I-
HUX IOJIITOHIB. YCi 110JIe3aXHUCHI JIICOBI CMYTH
copmoBaHO B310BXK IepuMeTpa KOKHOTO
nozirona. Ile cepefHbOBIKOBI, YnCTi 3a TO-
POJIHUM CKJIQJIOM HACAJUKEHHsT 1yOa 3BUvaii-
HOTO, CTBOPEeHi rHi3HoBUM criocoboM. Taxmii
IT/IXI/T 1aB 3MOTY iICTOTHO ITi/[BUTIIUTH PiBEHb
JIOCTOBIPHOCTI OTPUMAaHO1 iHGopMaIlii, amxe
JUUISL TIOIAJIBIIIOTO BUKOPUCTAHHS Pe3yJibTa-
TiB OCJI/KEeHb Ha IPAKTHII HeoOXiaHO OyII0
CTBOPUTH MiHIMaJIbHy 6a3y [Jis1 TIOPiBHSHD
IIUX Pe3yJIbTaTiB.

Ha xoxxnomy gociignoMy 10JIroHi i3 3a-
XO/Iy Ha CXi/[ Bi/l TI0JIe3aX1CHOI JIICOBOI CMYTH
3aKJIaga/Iu IIPoGHi 1ol — y camiii ricocmy-
31 (cepemHi MIXKPSAAIT), a TAKOXK Ha BiJCTa-
HSIX Bij Hel, 1110 mopiBHIOIOTH 1; 2,5; 5; 101 20
pesmunnaM (H). 3pasku rpydTy Bigbupaiu
Ha KOJKHIH 3 TPOOHUX TIIONT Y I SITHPA30Biil
MOBTOPHOCTI 10 riubuHu 50 cM Yepes KOxKHi
10 cM 3a gonomMororo rpyHToBOTO Oypa. CBixki
3pa3Ky IPYHTY Y TOJbOBUX YMOBAX MPOCiiO-

BaJIM KPi3bh CUTO 3 JIaMETPOM OTBOPIB 4 MM
Ta IOMilllaJn y I10JIieTUJICHOBI ITaKeTH, gKi
HIIIBHO 3aKPUBAIN. 3PA3KH MiICTUIIOK BiOU-
paJu ToMIapoBo y I’ ITUPa30Biil TOBTOPHOCTI
Ta 36epiranu Tak camo, sSIK i 3pa3Ku IPYHTY.
KucnornicTh BU3HAaYaIU MOTEHITIOMETPIY-
HO Y BOJHO-IPYHTOBHUX CYCIIE€H3i4X 3a PO3-
BezenHs 1:2,5. /g mpoBeeHHsT OCTiIKeHb
BUKOPHUCTOBYBAJN CBIiXKi 3pasku IPYHTY Ta
MiZICTUIIKK. BMiCT TirpocKoTiyHO1 BOJIOTH BU-
3HAYAJU TPABIMETPUYHO.

Ocxkinpku pH € mokasHukoM Mipu ak-
tusHOCTI ioHiB Bognio (H™), i sacrocysan-
HS TPAAUIIMHUX CTAaTUCTUYHUX IAXOAIB O
OIIHIOBAaHb 3HAUYI[OCTI Ta JIOCTOBIPHOCTI
OTPUMAHUX PE3YJIBTATIB € YCKJIAJAHEHUM — He
MOKHA BUKOPUCTOBYBATH TPA/UIIIIHI oTTepa-
il goaBaHHs, AlJIEHHS TOIO, — HaMU OyJiu
3aCTOCOBAaHI HeNapaMeTPUUHi CTaTUCTUYHI
MeTo. [TOpiBHSHHS BeJIMYWH TIOMAPOBO Ta
3a BapiaHTaMU 3/IMCHIOBAJIN 32 Me/liaHaMMU.
CrarucTuyHui aHaxi3 Ta HoOyIOBy Aiarpam
i rpadikis BukoHyBasiu y mporpami MS Excel
2007 3 nauOyznosoio AtteStat 12.0.5.

PE3VJIETATU TA iX OBTOBOPEHHSA

[Ipodimpauit posnoxisn ioHis ligporeny
iCTOTHO BIiZIPi3HSABCS 32 BapiaHTaMU J[OCJIiLy
(puc. 2), 1o toro x y enacoromni JicocMyTn
BiH OyB IHIIUM, HI’K Ha OPHUX 3eMJsAX. Tak,
HaitHukunii piseas pH (5,93) 6yno 3adix-
COBAaHO y TIPUIMOBEPXHEBOMY Iapi TPYHTY
noryxuictio 10 cm. 3i 36ibineHas M rnbu-
HU, KUCJOTHICTb I'PYHTY HOCTYTIOBO 3MEHIITY-
Basach — ax 70 6,21 na rimbuni 30-40 cm.
Y HukuoMYy 1api rpyHTY 3ahikCcOBaHO HE3HA-
yHe, ajie craTucTuyao gocrosipue (P<0,05)
3MEeHIIIeHHS PiBHS KUCIOTHOCTI — 110 6,13.

[Mounnaioun 3 Bizicrani 1 H Bix slicocmyruy,
TOOTO y IPYHTI, 10 3aAissHIil y 06pPOOITKY,
HaWHIKYA KUCTOTHICTD Oy/Ia He y BepXHiii,
a y HUXKHIN yacTuHi npodimo. Ha mporu-
Bary JiicoBoMmy enadoTolry, B OpHOMY Tapi
(B HAIIWX TOCTI/IKEHHSIX MU JIOJIATKOBO PO3-
nissiemo #oro wa mapu 0—10 i 10—-20 cm)
HalHWKYA KUCJTOTHICTD (6,44—6,47 onquuuilh
pH) Oyuia BigsHaueHa y MesKax JOCTIKEHOT
50 cm toBmti rpyuTy. Hiskue 3a mpodinem
BoHa jieno 3poctae 10 6,20 y mapi 20—-30 cm
i Maiizke He 3MiHIOETBCS /10 TMGHHN 40—50 CM.
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pH (H20)
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Puc. 2. IMpodinbhi 3minu pH (H,0) 3anexHo Bin BincTaHi 10 MoJe3axMCHOI JiCOCMYTH, BUCOTH

nepesoctany (H), [-it nocnigHuii mojiron

31 36iblIeHHAM BijficTaHi BiJl 110JI€3aXUCHOL
JIICOCMYTH CIIOCTEPITasoCcss 3MEHIICHHS KUC-
JIOTHOCTI TpyHTY B opHOoMy Tmapi (0—20 cm),
0COGJIMBO Y MTPUITOBEPXHEBOMY Iapi IPYHTY
0—10 cm. Ie cBiuuTh NIPO TE, 1O BIPOJOBIK
HaBiTh O/IHOTO POKY TIOYMHAETHCS NEPEHTTi-
allist FPYHTOBOTO MiKpPOMpodirio, MpuHaiMHI
3a piBHEM KUCJIOTHOCTI.

IMoxi6Huil edeKT BUSBIEHO A0 BigcTaHi
5 H, i Bxe nHa Bigcrani 10 H Bin noyas mo-
CTYTIOBO 3MEHIIyBaTHUCh. SKIO y BapiaHTax
32,5 Hi5 H piBenb KHCIOTHOCTI TPYHTY
Bepxuboro mapy 0-10 cm cranosus 6,75—

6,85 opunuts pH, To y BapianTi 10 H — 6,68,
a 20 H — sume 6,35.3 oTpuMaHuxX JaHUX
MOKHA 3pOOUTH BUCHOBOK, IO MOJI€3aXUCHI
JIICOBI CMYTH YMHSTH BIJINB HA (pOPMYyBaHHS
KHCJIOTHO-OCHOBHUX YMOB y TPYHTI J10 BiJI-
crani 10 H, 1o Toro sk MakcUMaJIbHII BILJINB
crocrepiraerbes He Gesnocepesnbo Oiida Ha-
ca/UKeHHd, a Ha Bixgcrani 5 H Bix Hboro.
ITonibHi 10 ONMCAHUX BUILE Pe3yJIBTaTh
6yno orpuMano i Ha IT ta IIT gocaigHux mo-
JiroHax. Bysio BusiBJieHO aHAJIOTIYHI 3aK0-
HOMIPHOCTI 3MiH aKTyaJbHOI KUCJIOTHOCTI y
JlicoBux eapoTorax, a TaKosK IiJITBEPIKEHO,
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10 MaKCUMAaJbHUN BB HAa pH rpyHTY crio-
crepiraethes na Bigcrani 5 H. Tle moske Gytu
CIPUYMHEHO cTenu(iKoo PO3IMOIITY CHITY B
XOJIOJIHUH TIEPIO/] POKY, a TAKOK (hOpMyBaH-
HSIM OCOOJIMBUX MIKPO- Ta ME30KJIMAaTUYHUX
YMOB Ha OPHUX 3eMJISIX Y Pa3i 3aCTOCYBaHHSA
CUCTEMU TI0JIE3AXVCHUX JIICOBUX HACAIKEHb.

ITinkucnenns rpyHTy 3a BIUIUBY JlepeBHOI
POCJIMHHOCTI CIIOCTEPIraeThes A0 TAUOMHM
30—-40 cM — dakTUuHO MO MEXKI MMiIOPHOTO
mapy (puc. 3). Cii HaroxocuTH, 1o Ha TJI1-
6uni 40—50 cM He BUSIBJIEHO He JIUIIE BILIUBY
TpOo(iUuHOTO MiKNCIEHHS, ajle I BeJIeHHS 3eM-
sepobersa. Haseseni gani cBiguaTh, o sMiHu

PiBHS KUCJOTHOCTI 32 BapiaHTaMH JOCJiy
BiIOYBaIOThCsT 6E3CUCTEMHO 1 He 3aJ1eKaTh Bijl
BijicTaHi /10 Tose3axucHol Jicocmyru. Hato-
MICTb, y PO3TAIIOBAaHUX BUIIE IapaxX IPyHTY
11ell BIUINB YiTKO ITPOCTEKYETHCS HA KOKHOMY
3 JIOCJTIIHUX TIOJIITOHIB.

[TpuBepTae yBary Te, 110 y BEPXHHOMY
nrapi rpyuty 0-10 cm criocrepiraerbes nesna-
YHe MiJIBUNEHHS] KUCJIOTHOCTI TOYNHAIOYN 3
Bizictani 5 H, Toz1i SIK y po3TanioBanux HIKYe
mapax — Jjumie 3 10 H. Ile moxe cBigunTu
PO HASIBHICTH y 3aMKHEHUX MEPEXKer0 Jico-
CMYT arpoeKOCUCTEeMax CKJIAJHUX JlaTepasib-
HUX TIOTOKIB PeYOBUHU [ 7], 1110 BiAOYyBarOThCST
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Puc. 3. ITomaposi 3minu pH (H,0) 3anexHo Bif BincTaHi 10 Moje3axucHOi JiCOCMYTY BUCOTH Jie-
peBoctany (H) na I, II ta I1I mocaimHnx moironax
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y iZIOPHOMY IHapi i MOTPeOyIOTh IPOBEIEHHST
JOJIATKOBUX TPYHTOBHUX JOCTI/KEHb i3 BU-
KOPHCTAaHHAM MepesKi JIi3uMeTpiB.

¥ KO’KHOMY 3 JIOCTTiIHUX TOJIITOHIB 13 TJTH-
OGUHOTO TPOMLJIFO Y TPYHTAX i/ TOJIE3aXUCHHU-
MU JIICOCMYTaM¥ BJIATIOCh 3ahiKCyBaTH JIAIIIE
He3HAUHi BiZIMIHHOCTI B aOCOMIOTHUX BEJINYH-
Hax Ha (oHi 30epeKeHHS TeH/ICHIIii 3MEHIIEeH-
Hsl KUCJIOTHOCTI JIiCOBUX €/1ahOTOTIiB.

g cuHXpoHHICTH, HA HAIIY yMKY, HacaM-
nepeja Moke 6yt 00yMOBJIEHA OJHAKOBUM
BUJIOBUM CKJIAJIOM TI0JIE3aXUCHIX HACA/KEHD
Ta IXHIM OJJHAKOBUM BIKOM, OCKIJIBKU 1 SIKICTh
MPOYKTIB PO3KJAY MiJICTUIKU Ta KOpeHe-
BUX €KCYATiB, i TPUBAJIICTb HAAXOKEHHS
(pakTnuno — edeKTUBHMI Yac) y IPYHTOBUM
PO3YWMH € BUBHAYAJIBHUMU JIJISI TOCSTHEHHS
CHUCTEMOIO «IPYHT — POCJIMHA» OJHOTO i3
3pPIBHOBAa)KEHNX CTaHIB [4].

Cuig retasbHilne 3ynUHUTUCH Ha IIPUYH-
HaX 3HAYHUX BiMiHHOCTEH MixK 1TpodiabHu-
Mmu 3minamu pH iz 1epeBHOO0 POCIUHHICTIO
Ta Ha OpPHUX 3eMJsiX. JlepeBam BiacTuBUI
KaTIOHHUU THUII JKUBJIEHHS, 3a SIKOTO 10HU
HEeoOXITHUX eJIeMEeHTIB eKBIBaJeHTHO 0OMi-
HoloThes Ha HY, 1o i3 KopenesuMu ekcyna-
TaMW HA/IXOUTH Y TPYHTOBUI po3unH. OKpiM
BUJIYTOBYBAaHHS OCHOB, BaKJIMBa POJIb Bi/[BO-
IUTHCS 1HTEHCUBHIN MiHepaJri3allii opraHid-
HOI PEYOBUHU I'PYHTY, IO CYITPOBO/IKYETHCA
YTBOPEHHSIM KapOOHATHOI KUCJAOTH Ta il co-
Jiel, @ TaKOK HITPATHOI KUCJIOTH.

Jliist TOIIOr0 PO3YMIHHST TIPUUYMH TAKUX
3HAYHUX Bi/IMIHHOCTEN MiXK PiBHAMU aKTy-
aJIbHOI KMCJIOTHOCT] y IPYHTI JIICOCMYTH Ta Ha
OPHUX 3eMJIsIX OYJIO TTPOBEEHO BUSHAUECHHST
pH BoaHWX eKcTpakTiB JICOBUX MiJICTUIOK
(Tabmuis).

OTpuMani pe3yJibTaT CBiYaTh 1Ipo 1epe-
Ba)KHO KOpeHeBe MOXO/KeHHST KUCJI0i PeaKIlil
CepeIoBUIIA Yy TPYHTAX MOJIE3AXUCHUX JiCO-
Bux cMmyr. Ockimbkn pH BogHNUX eKCTPaKTiB
HaBiTh y mapi gepMeHTarii 1ocsraB TaKux
BeJIMYMH, 9K y Bepxabomy 0—10 cm mapi,
MiIKUCJIEHHST CepPeIOBUIA BHACJIIOK MiHe-
paJstizartii OpTaHigyHOI PEYOBUHU MaJIo JIUIIE
JIOKAJIbHUU BIJIUB i HE MOTJIO BILIMBATU Ha
posnozin H' 3a mpodiiem moctizKeHux rpyH-
TiB ITiJT JTICOCMYyTaMU.

Cutit 3ayBasKUTH, 1110 OTPUMAHI pe3yibTa-
TH € Perrpe3eHTaTHBHUMU JIUIIIE JIJIS JIICOCMYT,
chopMOBaHUX 3a ydacTio ayba 3BUYATHOTO.
Binomo, 110 mepeBHi TOpoau icCTOTHO Bipi3-
HAIOTbCA 32 alMA0(]iKyIOUMM BIIMBOM Ha
enacoror |5, 6]. Tomy BusHAYEHHST KUCTOT-
HOCTI HiACTUIOK HEeOOXiIHO /It IIPOTHO3Y-
BaHHs CTaHy TPYHTY B MaGyTHHOMY i, 0cO6-
JIUBO, y Pa3i BUKOPUCTAHHS IHTPOIYTIEHTIB Ta
€K30TiB SIK JIiICOyTBOPIOBAJIbHUX TIOPiJL.

BUCHOBKI

HaiiBuiy akTyaibHy KHCJIOTHICTD cepejt
ycix BapiaHTiB gociixy OyJo BiasHaueHo y
IPYHTI I/l 110JI€3aXUCHUMU JIICOBUMU Haca-
JUKeHHSIMH, /e pH BOIHO-TPYHTOBUX CyCIIE€H-
31l TOCTYMOBO 36ITBIYETHCSA 3 TITUOUHOIO —
Bix 5,9-6,0 y mapi 0-10 cm 10 6,25-6,35 Ha
ribuni 40-50 cM.

Haitnmxay kucsioTHicTb rpyHTY 3adikco-
BaHo Ha BizcTani 2,5 ta 5 H Biz nosesaxucHol
cmyru — 6,75 y Bepxubomy 0—10 cm mmapi,
3 MOCTYITOBUM 3HIIKeHHSM 110 6,15-6,25 Ha
ribuai 40—50 em. Ha sigcrani 10 H criocte-
pirajoch He3HAUHE ITiIBUIIEHHS KUCTOTHOCTI
IpyHTY, a Ha BizcTani 20 H — piske 36inbIimen-
Hs 710 6,25-6,30 pH.

KucaotHicTs BOZTHUX €KCTPAKTIB MiACTHIOK y mose3axucHux Jicocmyrax (I1JIC), pH

IJac 1 IJicC 2 IJic 3
Topusont
Men*. | MaKc. | MiH. Mel. | MaKc. | MiH. MeJIL. | Maxc. | MiH.
L 5,42 5,57 5,32 5,35 5,47 53 5,47 5,55 5,37
F 5.85 5,94 5,78 5,94 6,08 5,81 5,61 5,75 5,53
H 6,01 6,05 5,96 6,02 6,13 5,94 5,93 6,03 577

Ipumimka: * men. — mefiana, n = 5.
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[IpodinpHi 3MiHN KUCIOTHOCTI BiIpi3HSs-
I0ThCS 32 BapiaHTaMU JIOCTiLy Y MeXKaX OPHO-
ro (0—20 cm) Ta migopuoro (20—40 cm) mapis
rpyury. Ha rim6uni 40—50 ¢cM 1ocToBipHUX
(P<0,05) BigminHOCTEN MiX MTapamerpamu
PO3TOILTY BeJIMUUH Ha PI3HUX BiICTAHAX BiJl
M0JIe3aXMCHUX HACA/PKEHDb HE BUSBJICHO.

Beranosmeno sminu posnoaiay H y npo-
ini rpyHTy, 110 CBiMYATH PO AOIMIJbHICTD
BpaxyBaHHS 3aJI€KHOCTI PiBHS KMCJIOTHOCTI
BiJl BIZICTaHi 10 TI0JI€3aXMUCHOI JIICOCMYTH JIJIST
BHECEHHSI ONTUMAJIBHUX /103 [IeBHOTO XiMiy-
HOTO MEJIIOPaHTY.
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TiB, IPYHTOYTBOPIOBAJIbHUX TIOPiJl 1 BOJI.

ATPOEKOJIOTTYHE PANIOHYBAHHS

B Incruryti arpoekostorii i npupogokopucrtysaniss HAAH pospobieno metopauyi
pekoMeH/allii «ArpoekoJsioriune paiioHyBaHHsS» (Hayk pen. akagx. HAAH, n-p exown.
Hayk, pod. O.1. Dypauuxo; aBropu po3pod.: A-p 6ios. HayK, cTapil. HayK. CIiBpoo.
B.B. Konimyk, kanz. reoJs.-minepas. Hayk, jgoi. T.M. €roposa, npoBignuii daxiselb
H.B. Menbauk. — K., 2014, — 42 ¢. — A. ¢. Ne 57717 Ykpaina. — Ony6ir. 22.12.2014).

Y METOAMYHUX PEKOMEH/IAIISIX CHCTEMAaTU30BaHO KOHIIENTYaIbHI TIOJ0KEHHS Ta 06-
TPYHTOBAHO TIPUHIIATINA 3araIbHOHAYKOBOTO 1 IIJTbOBOTO arPOEKOJIOTIYHOTO PaliOHyBaHHSI.
3arporoHOBaHO CUCTEMY METO/IiB PAOHYBAHHS JIJIS TIO/IATBIIIOTO BUKOPUCTAHHS TTi/] 4ac
KaprorpadyBaHHs TEPUTOPIii, BIIPOBAKEHHS B arPOIIPOMHUCIOBOMY CEKTOPI EKOHOMIKH
Ha pi3HUX piBHAX. CHCTEeMaTN30BaHO arpoxXiMivHi, reosoro-reorpadivni, sanamadTHO-
€KOJIOTiuHi, 6ioreoXiMiuHi KPUTEPIi OIIHIOBAHHSI €KOJIOTTYHOTO CTAHY arpoIleHO31B, IPYH-

Pexomenpariii mpusHaueHo /7151 3eMJIEKOPUCTYBAYiB, JeP:KaBHUX OPTaHiB yIIPaBJIiHb
CiJIbCHKOTO IOCIIOAAPCTBA, CIIBPOOITHUKIB HAYKOBO-IOCAIAHNX IHCTUTYTIB, BUKJIA/a4iB
i CTY/IEHTIB BUINX HABYATBHUX 3aKJIA/[IB arPapHOTO, TPUPOTHUIOTO TIPODiIiB.

HOBUHU —y
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EKOJIOTTYHO BE3IEYHI ATPOTEXHOJIOT'TI

VIK: 579.26/631.95

OOPMYBAHHSA CUMBIOTUYHOTIO ATTAPATY IT'OPOXY
3A BILINBY BAKTEPIAJIbHUX ITPEITAPATIB,
MIKPOEJEMEHTIB I CTUMVJIATOPA POCTY

O.M. Mypau', B.B. Boakoron’

! Inemumym cinvcvkoeo eocnodapemea ITigniunoeo Cxody HAAH,
2Inemumym cinbcokoeocnodapcvkoi Mikpobionoeii ma azponpomucaogoeo eupobruymea HAAH

Y noavosomy docaidi 3 eopoxom docaidxuceno epekmuenicmo mikpobHoeo npenapamy Puzo-

2YMIH, MiKpoesemenmie ma cmumyaamopa pocmy pocaut biocun, 3acmocosanux y pizHux

noeonannsax. Hatieghexmusnivuum vunHuKom (hopmyeants azomeixcysarbHo2o cumoiozy ma

8podicatinocmi Kyabmypu € MiKpoOHuil npenapam. 3acmocysanus Puzoeyminy oas nepeono-

Ci6HOI IHOKYAAUIT HACIHHA 3 HACMYNHOK 00PO0K0I0 POCAUH Nid uac ix eecemauii po3uuHamu

Mikpoenemenmie ma biocuay cnpusno ompumantio Haieuwux y 00caioi NOKA3HUKIG ymicmy
Oinka 6 3epui.

Karouoei caoea: 2opox, mikpobruii npenapam Puzoeymin, mikpoesemenmu, cmumyasmop
DPOCMY POCAUH.

CumbioTnanuii a30TdikcyBaabHUI i TPO-
JIyKTUBHUU MTOTEHITIAT TOPOXY B YKpaiHi BU-
KOPHUCTOBYETHCS JIAJIEKO HE TTOBHOIO MipoIo.
Cepe/l YMHHUKIB, CITPOMOKHUX MTO3UTUBHO
BIJIMHYTU Ha CUTYyallilo, € MepeAlociBHa
GaKTepusallis HACIHHS 32 BUKOPUCTAHHS aK-
TUBHUX IITaMiB OyJab004KOBUX OaKTepiil, 3a-
CTOCYBaHHS MiKPOEJIEMEHTIB i CTUMYJISITOPIB
pocty pocaun (CPP). IIpote ogno3HAYHOT
Bi/ITIOBi/II 110710 TTOENHAHHSA IIUX TPUIOMIB
y OJTHOMY TEXHOJIOTIYHOMY IIpOlieci HeMae.
Y mitepaTypi € IOBiIOMJIEHHST TIPO TTi/ICUIIEH-
HS1 aKTUBHOCTI [IpoIiecy cCUMOGIOTHYHOT a30T-
(dikcalii 3a moeAHAHH MEPeANOCiBHOI OaK-
tepu3aiiii i 3actocyBanns CPP [1, 2]. [Topsig
13 TUM iCHYIOTb i 3acTepesKeHHsI ITPOTHU 1[bOTO,
OCKiJIbKM 06UIBA BUAM MPEMApaTiB MiCTATH
(biziosroTiuHO aKTUBHI PEYOBUHM, [IisT IKUX HA
MPOAYKIIHHUN TTpoIiec KyJIbTYPHUX POCJIUH
y pasi nepezio3yBaHHsd MOKe MaTH HeraTHBHi
Hacaiaky [3].

Haroto mMetoto 0yJio focizkeHHs edek-
TUBHOCTI MOEIHAHHS TIEPEATOCIBHOI GaKTepH-
3arii, mikpoesiemeHTiB Ta CPP y Texnomorii
BUPOIIYBaHHS TOPOXY.

© O.M. Mypau, B.B. Boakoron, 2014

MATEPIAJIA TA METOIU JOCIIIXKEHD

Jocmimxenns mpoBoum Bripogosk 2012—
2013 pp. y OJIBOBOMY CTaIliOHAPHOMY JIOCJI/Ii
[HcTHTyTY Cintbebkoro rocnoapersa [liBHiYHOTO
Cxony HAAH na yopHO3€emi THIIOBOMY MaJsio-
TYMYCHOMY CJIaGOBHJIyTYBAaHOMY KPYITHOITIITY-
BaTO-CEPEIHbOCYTJINHKOBOMY Ha Jieci, OpHU
Iap SKOTO XapaKTEePU3YETLCSA TAaKUMHU OCHOB-
HUMU MOKa3HUKAMU: BMicT rymycy — 4,1%,
pHeon, — 6,3, cyma yBibpanux ocHoB — 31 Mr-exs,
ymict pyxomux dopm dochopy — 11,3 mr, 06-
MIHHOTO KaJtito — 9,2, Ti/[poJ1i30BaHOTO a30Ty 32
Kopudinpaom — 11,2 mr wa 100 r rpyHTY.

JocaizkenHs IpoBOAMIN 3 TOPOXOM COP-
Ty llapesuu, BHecenum no Peectpy copTis
pocaun Ykpainu y 2008 p.

3arajipHa TIJI01MA JIJASHKY Y AOCTHiIi —
80 M?, obrikoBa — 60 M?, TOBTOPHICTH — YO-
THPHPA30Ba, PO3MIIIIEHHS JIJISTHOK — CHCTe-
MaTHYHE.

Kynbrypa-tionepeiHiK — TIIeHUIs 03UMa.

ITizroroBKy rpyHTY, CiBOY, MOTJISI 3a T10-
ciBaMu Ta 36MpaHHs BPOKAIO 3/iHCHIOBAIN
3Ti/THO 3 30HATTBHUMH PEKOMEH/IAITi SIMH.

Hopwma BuciBy ropoxy — 1,4 MJyiH HaciHUH
Ha 1 ra y 3BUYaliHO-pAAKOBUIl crioci6 ciBOu

(15 cm).
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O.M. MYPAY, B.B. BOJIROI'OH

Hacinnsg ropoxy 3a 14 auis 1o cisbu 06-
pobismu iporpyitankom Makcum XL 035 FS
(1 1/T), y neHb mociBy — mpenapataMu Ta
(hiziosoTIUHO-aKTUBHUMY PEYOBUHAMM 3T1/THO
31 CXeMOTO JIOCJIIY 32 METOJIUKOIO BUKOPUC-
TaHHs OaKTepiabHIX TPenapaTis i BiAmoOBi1-
HUMW peKOMeHaIisamMu [4].

[l mepennociBHOI 1HOKY IS BUKOPHC-
TOBYBaJIK OiompenapaT KOMILIEKCHOT /i Pu-
sorymin (TY Y 24.1-00497360-003:2007) na
ocHOBI Rhizobium leguminosarum bo. viceae
245A. Kpim OGakrepiasbHUX KJITHH, Mperia-
par MmicTuTh ix Merabomitu, a came: disio-
JIOTIYHO aKTWBHi PEYOBUHU, AyKCUHU, TTUTO-
KiHIHU, aMiHOKUCJIOTU, TYMiHOBI KUCJIOTH,
MiKpOeJIeMEeHTH y HEeBEJMKUX KOHIIEHTPAIIiX.
Bionpenapar Mae 6aratodyHKI[IOHAIbHUI
BILIVB HA PICT i PO3BUTOK pocjuH. 3abestie-
yye 301IbIIEHHS [T0JBOBOI CXO0KOCTI i eHeprii
MIPOPOCTAHHS HACIHHS, CIIPUsie€ (hOPMYBAHHIO
PO3BUHEHOI KOPEHeBOi CUCTeMM 1 aKTUBHOTO
POCIMHHO-0aKTepiaslbHOTO a30T(IKCyBaIb-
Horo cuMbiosy, iHTeHcndikye mporec GoTo-
CUHTE3Yy Y POCIUH. 3aBASKU 1[bOMY iHOKY-
JIbOBaHi POCIMHU MAIOTh 36iMbINEHY TIIONTY
ACUMIJIATIINHOI TOBEPXHI IK KOPiHHS, TakK i
HA3eMHOI YaCTUHU, 1110 BIUINBAE HA 3aCBOEHHSA
MOKUBHUX PEYOBUH [4].

Kpim nepennocisioi 6Gakrepusaiii, Ha-
CiHHSI y BiAIMOBIHUX BapiaHTax 00pOOJIsLIU
pO3UMHAMHU XeJIATOBAHUX MiKPOEJEeMEHTIB
dipmu «Peakom» ta CPP Biocun (po3pob-
HUK — HAYKOBO-TEXHOJIOTIYHUIA TIEHTP «ATpO-
6iorex» HAH Ykpainu ta MinicTepcTBo ocBi-
TH 1 HayKW YKpainu). Y JessKux BapiaHTax
JOCJITy 3aCTOCYBAHHS MiKPOEJIEMEHTIB Ta
CPP pnsg 06poOKy HaciHHA MOEAHYBAIU 3
Pusoryminom. IlepcnexktuBnicTs Mikpoeie-
MeHTIB i Biocniy nocmikyBanm Takox 3a ix
BUKOPUCTAHHS 11/l Yac BeTeTallil POCJauH, y
T.4. il GaKTEPU30BAHNUX.

Biomerpuyni focstipkeHHs TPOBOINIIN 32
BUKOPHUCTAHHS 3aTraJbHOTIIPUIHATHX METOJIK
[5]. EdexrusHicts 6060B0-pr306iabHOTO
cumbiosy ominoBanu y (dasu OyToHI3aIlii,
UBITIHHA Ta yTBOpPeHHs 600iB Ha POCIMHAX
3a KiJIbKiCTIO, Macoio i HITPOTeHAa3HOIO aK-
TUBHICTIO OyJIb00YOK. AKTUBHICTH cUMOio-
TUYHOI a30TdiKcallii BU3HAYAIN METOJIOM pe-
JIYKITi1 alleTHIeHy Ha ra30BoMy XpoMaTtorpadi

Chrom-4 [6]. O6uik yposxkaiiHOCTI HaCiHHS
TOPOXY TTPOBOJIUIIN 3araTbHONPUITHATUMK
Metojiamu [5]. Y 3epHi BU3HAYM BMiCT O1JI-
Ka (32 TIOKa3HIUKaMU BMICTY 3aTaJIbHOTO a30Ty
3 HACTYIIHUM IlepepaxyHKkoMm) [7].

Cratuctuuny o6poOKy O/lepKaHUX pe-
3YJIBTATiB 3/IIICHIOBAIY 3TITHO 3 iICHYIOUNMHA
MeToJMKaMu 5] 3a BUKOPHCTAHHS KOMIT 10~
TepHoi nporpamu Statistica 6.0.

PE3YJIBTATHU TA iX OBTOBOPEHHS

Busnauennsa B auHaMilli KiJIbKOCTI a30T-
(dikcyBanbHUX OyIbO0YOK Ha KOPIHHI POCIMH
TOPOXY JIEMOHCTPYE JIOBOJIi BUCOKI TOKA3HU-
KU Yy KOHTPOJIbHOMY BapiaHTi, 110 CBiIYNTD
PO HasIBHICTh aGOPUIeHHOI OISl Oyib-
60uKOBUX GakTepiit y rpyuTi. [lopsa i3 Tum
3aCTOCYBaHHS [IJI51 TIEPEITIOCIBHOT IHOKYJISTIT
HaciHHsI MiKpPOGHOTO Mpernapaty 3abe3rneduysa-
JIO icTOTHE 301JIbIIeHHST YUCeNbHOCTI 6yIb00-
4OK Ha KopinHi (Tab. 1).

BukopucTaHHs 171 ePeAociBHOT 06po6-
KW HACiHHS po3unHiB MikpoesiemeHTiB Ta CPP
X0yYa ¥ crpussio y nesiki (hazum opranoreHesy
YiTKO BUPa’KEHil TEHEHIli] /10 3pOCTaHHsI
YICeNbHOCTI OYIBOOUOK, OJIHAK JOCTOBIPHOT
3MIHM [OKa3HUKIB He 3a0e311e4yBaJIo.

3a BUKOPHCTaHHS MiKpoeJeMeHTiB i (a6o)
CPP nicia Bereranii 6akTepusoBaHUX POC-
JIMH Y TIEBHI CTPOKU BiZIOOPY 3pa3KiB criocTe-
pirayacst TeHAEHILisA 10 36iTbIEHHS HOY -
IIfTHOI aKTUBHOCTI TIOPiBHSHO 3 BapiaHTOM,
Jie IPOBOJIMIIN TIepeIIoCiBHY GaKTepusaliio
HACiHHS.

Taxi cami ocobuBoCTi (POPMYBaHHST CUM-
6GIOTHYHOTO anapary BiJ3HAYEHO i i/ Yac mno-
PpiBHAHHS Macu GyJIbO0YOK Ha KOPIHHI POCIIMH
TOPOXY 3aJI€3KHO BiJl BIUIUBY OCJiJIKyBaHUX
yuaHuKiB (Tabsr. 1). i ocobauBocti mposis-
JISTIOTHCST BIIPOIOBIK 000X POKIB OCIi/IZKEHb.

Pesyabratn mocmifizkeHHs HITpOreHa3HOl
AKTUBHOCTI B Oy/IbOOYKAX TOPOXY CBiUaTh
1po 1i MPOSIB y KOHTPOJBbHOMY BapiaHTi Ha
noBoJii Bucokomy piBHi. [Ipore mepearmociBra
GaxTepusallig 3abesledyBajia iCTOTHE 3POC-
TaHHS [MOKA3HUKIB MOPIBHAHO 3 KOHTPOJIEM
(tabm. 2).

ITepenmnociBHa 06poOKa HACIHHS PO3-
ynHamMu MikpoenementiB Ta CPP cipusana
3pPOCTAaHHIO a30T(IKCYBATbHOI AaKTUBHOCTI,
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PDOPMYBAHHA CUMBIOTUYHOTI'O AITAPATY I'OPOXY 3A BININBY BAKTEPIAJIbHUX TTPEITAPATIB

Ta6mumng 1

Junamika opmyBanHs a30ThiKCyBaIbHOr0 CUMOIOTHYHOTO anapaTy ropoxy 3aJ1eKHO
Bz OionpenapatiB Ta cnocodiB ix 3acTtocyBanns, 2013 p.

Kimbkicts 6y mp6040K, Maca 6yb0040K,
Bapiass rocriny OJ1./POCIUHY T/pocauny

v [ Juwe | v | we e

Bes npemnapatis 6,7 9,3 11,8 0,11 0,15 0,21
Obpobra nacinmns
Pusorymin 28,9 36,8 40,4 0,45 0,56 0,94
MikpoesnemeHTH 15,2 19,4 21,3 0,27 0,44 0,44
CPpp**** 14,6 16,9 18,7 0,28 0,30 0,33
MikpoenemenTn + CPP 24,5 30,3 35,9 0,44 0,61 0,82
Pusorymin + MikpoeseMeHTH 25,3 35,8 39,3 0,40 0,78 0,85
Pusorymin + CPP 13,0 17,1 191 0,22 0,35 0,44
Puzorywmin + mikpoesementn + CPP 12,8 13,6 15,1 0,20 0,26 0,31
O6pobra pocaun nio uac ix eezemauii

MikpoenemeHTn 16,5 20,7 24,3 0,18 0,40 0,64
CPP 12,9 16,6 18,1 0,21 0,29 0,32
Mikpoesementn + CPP 15,8 20,0 22,5 0,22 0,36 0,49
Pusorymin***** + mikpoenemeHTH 30,4 37,3 40,7 0,48 0,78 1,29
Pusorymin***** + CPP 28,8 37,0 42,3 0,42 0,81 1,08
Puzorymin***** + mikpoenementn + CPP 32,3 39,2 41,6 0,52 1,02 1,45
HIPs 14,6 17,9 20,1 0,23 0,51 0,61

IIpumimru: * T — dasa 6yronizartii; ** 11 — dasa usirinag; *** 111 — dasa yreopents 606is; **** CPP — cTu-
MYJIATOP POCTY POCIINH; ***¥* — 3acToCyBaHHS sl IEPEANOCIBHOT GaKTepU3aIlil HaCIHHSI.

IO CBiIYMTH MPO aKTHUBi3aIliio B3aEMOIi 3
pocimHaMu abopUTeHHNX OYJIHOOUKOBUX OaK-
Tepiil TOpoxy, ajie MOKa3HUKHU y IbOMY Bapi-
aHTi MOCIIi Ay Oy HUGKYMMHE, HisK BiITOBIIHI
BEJINYMHU y BapiaHTi 3 Pusoryminom.
3acTOCyBaHHS MiKPOEJeMEHTIB i/l 4ac
Bererallil 6aKTepU30BaHUX POCIUH TOPOXY
3abesredyBajio y geski (asu opraHoreHesy
3pOCTaHHs HITPOTeHA3HO1 AKTUBHOCTI MTOPIiB-
HSHO 3 IIO3UTUBHUM KOHTPoJeM (06poOKa
HaciHHs GakTepiaJbHUM IIPerapaToM), IpoTe
crabibHUM 1€l eheKT BU3HATH HE MOJKHA.
CPP, 3acrocoBanuii Ha GaKTepPU30BaAHUX POC-
JITHAX TIiJT Yac iX BereTailii, He CIIPUSB TTO3U-
TuBHUM 3MiHaM. [lops i3 TMM BUKOpUCTaHHS
Pusoryminy st epeociBHol GakTepusartii
HACIHHST 3 HACTYITHO 0O0POOKOI0 POCJIMH MiK-
poeJieMeHTaMH TIiJ Yyac iX BereTarlii pa3oM 3
CPP 3abe3medyBano TO3UTUBHY TEHAEHITITO

10 301/IbIIIEHHS AaKTUBHOCTI JOCJIIKYBaHOTO
1poLecy.

[HTEerpasbHUM MMOKA3HUKOM e(DeKTUBHOCTI
TEXHOJIOTIYHNX YMHHUKIB € BPOKAITHICTD KYJIb-
Typu. OBJIK yPOKAI0 TOPOXY CBIUUTD PO JI0-
CTOBIpHE 3POCTAHHS TPOLYKTUBHOCTI 3aB/ISIKH
3acrocyBaHHIO Pusoryminy (tabu. 3).

IMepeanociBaa 06poOKa HACIHHS PO3YKMHA-
MU MiKPOEJIEMEHTIB He CIIPUsIa I0CTOBIPHO-
MY 3POCTaHHIO BPOXKAIHOCTI B JIOCTi/IKyBaHi
poku. Bukopucranus s iHOKYJISAII] HACiHHS
posunny CPP 3abesmeunio 10CTOBIpHI 3MiHHI
BpokaiiHOCTI KyabTypn Jutire y 2012 p.

Pos’ennane y yaci Bukopucranss Pusory-
MiHY i MIKpPO€JIEMEHTIB JIEMOHCTPYE JIOCTOBIp-
Hi 3MIHU [TOKa3HUKIB yPOKallHOCTI IOPIBHAHO
3 abCOJIIOTHUM KOHTPOJIEM 1 TEHAEHILII0 /10
3pOCTaHH4 MOPIBHAHO 3 BEJIMYNHAMU, OTPH-
MaHWMH Y BapiaHTi 3 epeAnociBHOI0 GakTe-
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O.M. MYPAY, B.B. BOJIROI'OH

Ta6mung 2

JIunamika cumMOioTHYHOT aKTMBHOCTI a3oTdikcairii 3a aii Pusoryminy, mikpoenemenTis Ta biocuay*

AsotdikcyBasbHa akTUBHICTB, MKMOJb CyH,/pocimmy 3a 1 rox

Bapiantui pocmimy 2012 p. 2013 p.
1 | 11 | 111 1 | 11 | 111
Bes npenapatis 7,12 3,63 4,94 0,44 0,61 0,04
Obpobxa nacinmns
Pusorymin 57,7 11,5 8,57 2,10 3,82 0,13
MikpoesemeHTH 28,3 3,78 7,27 1,33 1,20 0,04
CPP 62,3 9,88 7,99 0,89 2,17 0,04
MikpoenemenTn + CPP 24,4 5,81 7,41 1,14 4,22 0,18
Pusorymin + MikpoeseMeHTH 32,3 581 6,10 2,54 1,28 0,15
Pusorymin + CPP 19,9 6,39 7,70 0,62 1,10 0,09
Puzorywmin + mikpoesementn + CPP 11,3 6,10 7,70 0,78 1,13 0,07
O6pobra pocaun nio uac ix eezemauii
MikpoeremeHTH 6,23 4,65 5,81 1,12 3,15 0,05
CPP 7,12 5,38 5,38 2,17 1,12 0,05
Mixkpoesnementn + CPP 17,0 5,52 5,67 0,77 2,18 0,05
Pusorymin + MikpoeseMeHTH 71,6 6,83 7,70 3,10 2,29 0,27
Puzorywmin + CPP 46,4 7,70 8,14 1,95 1,27 0,06
Pusorywmin + mikpoesementn + CPP - 45,8 15,1 12,8 2,40 4,36 0,16
HIPs 0,26 0,09 0,13

IIpumimka: * nus. Tabu. 1.

pusatieo. 3actocyBanug CPP na nonepe-
JIHBO GAKTEPU30BAHKMX POCAUHAX IIiJ Yac ix
BereTartii simie y 2012 p. cripusiio He3HAYHO-
MY ITi/IBUTIIEHHIO BPOXKAWHOCTI (CTaTUCTUYHO
HEZIOCTOBIPHOMY ).

He MosxHa BBakaTu cTabiJIbBHUM IO/0
3pOCTaHHs BpOXKaHHOCTI edeKT BiJ TOEN-
HaHHS BCiX TPhOX JOCHTIKYBAaHUX MPUIO-
MiB. [lopsiz i3 TUM Take MOEAHAHHS CIIPUSLIO
OTPUMAHHIO HAMBUTINX Y JIOCJIi/li TOKA3HUKIB
ymicry Oinka y 3epHi Topoxy. SIK cBiguaTh
Jani Tabyuii 3, HAIOTY KHIIIMM YMHHUKOM
cuHTe3y OlaKa y gociai Oys MiKpoOHMIA mpe-
napar.

3acrocyBanng MikpoesemenTis i CPP (ax
JUIST TIepPE/ITOCiBHOT THOKYJISAIIT HACIHHS, Tak
i 1 06pOOKM POCIMH 11iJ] yac iX Bererarii)
Xoua i 3a6e31euyBaio 3pOCTaHHS PIBHS BMiC-
Ty IIPOTEIHY B 3€PHi, IPOTE MOKA3HUKH, SIK
MIPABUJIO, TIOCTYTIAJINCS BEJMIMHAM BapiaHTa

3 Pusoryminom. IlepeanociBua Gakrepusaiis
3 HACTYITHOIO 00POOKOI0 POCJUH Mijl yac ix
Beretallii MikpoesemernTamu i CPP cripusiio
OTPUMAHHIO HAMBUTIMX Y JIOCJIi/Ii TOKA3HUKIB
yMICTy IIPOTeiny B 3epHi FOPOXY.

BUCHOBKHA

Cepen mocyiKyBaHUX TEXHOJOTIUHUX
YUHHUKIB HAWBILJIMBOBIIINM I[OJI0 BPOKaii-
HOCTI KyJIBTYPH 1 SIKOCTI TIPO/LYKITi1 BUSIBUBCS
MiKkpoOHUil Tipemapar Pusorymin. 3acrocy-
BaHHsI MiKpoesieMeHTiB i Biocuy st 06po6-
KU HACIHHS MOCTYyTNaaocs 3a e(heKTUBHICTIO
nepenociBHiil bakrepusaiiii. [ToexHana 06-
pobOKa HACIHHS B PI3HUX CIIOJIyYEHHSX IIpe-
napartiB Takox He 3a0esredyBajia MepeBu-
IeHHST TTOKa3HNKIB, OTPUMAHNX y BapiaHTi 3
Pusoryminom.

Po3s’ennane B yaci 3acTocyBaHHST arpo-
npuitomiB (Pusoryminy s nepearnociBHol
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PDOPMYBAHHA CUMBIOTUYHOTI'O AITAPATY I'OPOXY 3A BILNINBY BAKTEPIAJIbHUX TTPEITAPATIB

Ta6muna 3

IIpoayKTHBHICTH FOPOXY Ta AKICTb MPOAYKIIi 32 BIIMBY 0i0/IOriYHOrO Mpenapary,
mikpoesemenTiB i Biocuy *

YposkaliHicTs, T/Ta

Vumicr 6inka, %

Bapiantu mocainy

2012 p. | 2013 p. cepejHe 2012 p. | 2013 p. cepejHe
Bes mpemapatis 2,74 4,16 3,45 22,52 24,72 23,62
O6pobra nacinns
Pusorymin 3,36 4,75 4,06 25,78 27,25 26,86
MikpoesnemeHnTn 3,12 4,63 3,88 24,25 26,42 25,34
CPP 3,55 4,60 4,08 24,56 26,90 25,73
Mikpoenementu + CPP 3,21 4,68 3,95 25,70 26,40 26,05
Pusorymin + mikpoesemenT 3,34 4,71 4,03 24,99 27,31 26,15
Pusorymin + CPP 3,12 4,31 3,72 24,98 25,82 25,40
Pusorymin + mikpoenement + CPP 3,10 4,24 3,67 24,96 26,39 25,68
O6pobra pocaun nio uac ix eezemauii
MikpoesnemeHTH 3,18 4,40 3,79 23,59 26,13 24,86
CPP 3,12 4,46 3,79 23,66 27,64 25,65
Mikpoenementu + CPP 3,00 4,52 3,76 23,79 25,29 24,54
Puzorywmin + mikpoesemeHnTHn 3,73 4,78 4,26 25,01 27,94 26,13
Pusorymin + CPP 3,44 4,70 4,07 25,77 28,30 27,04
Pusorywmin + mikpoenementu + CPP 3,35 4,82 4,09 25,88 28,06 26,97
HIPs5 0,56 0,39 2,16 2,22
IIpumimxa: * nus. Tabu. 1.
6aKTepH3aHﬁ Ta MiKpoeJIeMeHTiB i CPP uig 3. Bmums inokyuianii i perysstopa pocty TpuMas-1 Ha

yac BereTaiiii) He 3a6e31edyBajo cTabiIbHOro
eexTy 1070 BPOKAWHOCTI KyJIbTYpHU. 3Ba-
JKAl0YM Ha BapTICTh ITperapaTiB i BUTpaT Ha iX
3aCTOCYBaHH4, JIOIIJIbHICTD TAKOTO ITOEIHAH-
Hs cymHiBHA. [lopsn i3 TUM 1 OTpUMaHHS
MaKCHMaJIbHIX BEJIMYMH BUXOy Oijika 3 ojiu-
HUII TJIOII TaKe CIIOJYyYeHHS € KOPUCHUM.

1.
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V1K 632.4:635.63

IKOJOYMUHHICTb JOMIHYIOUYUX XBOPOB T'PUBHOI ETIOJIOTTI
HA POCJIMHAX OI'TPKA B TEINIMYHUX ATPOIIEHO3AX

O.®. Mapiorin, I'.1. Aposmnii

Xapkiecvkuil HayionanvHull aepapHuil yHieepcumem im. B.B. Jlokyuaesa
Uepyucasna ghimocanimapra incnexuyis Xapkiecovkoi obracmi

Buceimaeno pezyssmamu HayKo80o-8upoOHU4UX 00CAi0NCeHb, W0 PO3KPUBAIOMb MEXAHIZM
WKOOOUUHHO20 BNAUBY (DimOnamocenHuX epubdieé Ha 0IoXiMIuHI 3MIHU 6 POCAUHAX 02ipKa nid
yac eupouwy8anHs 6 3akpumomy rpyumi. Bemanoeneno, wjo namoeenu, sKi 3apaxjcaroms
POCAUHU 02ipKA, HeecAmU8Ho 8NAUBAIOMb Ha nepebie y HUX Oioximiunux npoyecis. L[i 3minu
dezopeanizyioms eeHemuyHi 3axucHi peaxyii. Bemarnosneno, wo eéudosuii ckaao epubie-30y0-
HUKI8 X80p00 HA POCAUHAX 0IPKA 3HAHHOIO MIPOIO 3aAedCUmb 8i0 MUny menauys i Upoulysa-
Hux eibpudie. Lleii vunHuK no-pizHoMy 6NAUBAE HA NOKA3HUKU WKOOOHUHHOCMI X80DOO.

Karouosi caosa: menauyi 610K086i, 6ecHAHi menauyi 3 nAigKOSUM YKpummsam, 2iopuou,
30y0HuKu x60p00: Pseudoperonospora cubensis Rostows, Ascochyta cucumis Fautr et Roum,
xaopoghin.

JIMcTKOBUIT amapaTt pocJWH € OCHOBHUM
opranoM orocuntesdy. DoTocunTes 3a CBOEIO
CYTTIO € He TiTbKM (DOTOXIMIYHUM, a i CKJIa]I-
HUM ($i310JT0TITHUM TIPOIIECOM, STKUU 3/iti-
CHIOIOTH Jinllle >KUBi pocauHu. BiH 3Hau-
HOIO MIipOIO 3aJIeKUTh Bijl (iziosoridHoro
CTaHy POCJIMHU 3aTajioM, a TaKoX BiJ cTa-
HY OKpeMHUX Ii OpraHiB, HacamIepes JINCTSI.
Cepe/1 MirMEHTIB 3eJIEHOTO JIMCTKA XJI0PODiT
(a — Cs55H7905N;Mg, b — Cs55H79O6NsMg)
€ CKJIaHUM ehipoM TuKapOOHOBOT XJI0podi-
JIoBOI KucaoTH. Bin Gepe yyacTh y GaraTbox
poliecax /isiIbHOCTI POCTMHHOTO OPTaHi3MYy.
3esieHe 3a0apBJIEHHST POCIMH 3aJI€KUTH Bijl
3eJICHUX XJIOPOILJIACTIB, ¥ SIKUX 30CepejiKe-
Hi MoJsiekyau xjopodiny [1-3]. ¥ mporeci
(oTocuHTE3y B pOocanHAX YTBOPIOIOTHCA i
HArpOMa/IKYIOThCS OPraHiuyHi peyoBUHHU, 1110
GesnocepesiHbO BILIMBAE Ha (DOPMYBaHHS
KIJIbKICHUX 1 SIKICHUX TTOKa3HUKIB yPOXKalo.
Ante gk cBiyaTh HAYKOBI TOCJI/IN, BOHU 3a-
JieXKaTh He TIJTbKHU BiJl iHTEHCUBHOCTI (hoTo-
CUHTE3Y i (hiTOMATOJNOTIYHOTO CTaHy POCIUH
[1, 2, 4, 5]. Disiosoriuni nporecu iHdikoBa-
HOI POCJIMHI 00YMOBJIEHO B3aEMOBIIHOCHHA-
MU /IBOX KOMIIOHEHTIB — I1apa3uTa i poCJnHu-
skuBuTesd. [lapasutn, sSKi «KOJIOHI3YIOTh»
OpPTraHy POCJIUHU-KUBUTEIS, TIPOHUKAIOTD Y
TKaHWHU 1 GOPMYIOTH MiciieBuit abo audys-

© O.®. Maprorin, I'.I. flposuii, 2014

HUM Millesii, 110 YUHNUTh [IeBHUI BILJIUB Ha
(hiziosroriuHi mporecu pOCTMHU-KUBUTEIIS,
il picT i MpOYKTUBHICTH [6, 7].

3a CBOETO CYTHICTIO MTATOJIOTIYHUH TIPOTIeC
€ JICCTPYKTUBHUM, 1110 TIPOSIBJSETHCA Y (hizio-
JIOTIYHOMY TIPUTHIYEHH] POCJIUH Ta 3aBEPIITy-
€TbCS TIOBHUM iXHIM BimMupanuaM. Ilix gac
3apa’keHHs JIMCTKOBOI MOBEPXHi 1MaTOTeHU
HeraTuBHO BILIMBAIOTh HA OiOXiMiuHi mpoiie-
cH, HacamIiepes Ha BMicT xJopodiny. To6To
XBOPOOU POCJINH, SIK MIPABUIIO, CYTPOBOKY-
I0ThCS iICTOTHUMM 3MiHAMU (Hi3UKO-XiMiv-
HUX BJIACTUBOCTEN KJIITWH POCTUHU-KUBH-
TeJIs.

PesysibraTti excriepuMeHTaIbHUX J[OCJTi-
JUKEHDb TiATBEP/KYIOTh BaKJIUBE 3HAYCHHS
(oTocunTE3y 3eseHoi pocauHU. 3 MUTAHD
(porocuHTE3yY 3710POBOI POCINHU ICHYIOTH 3Bi-
TH BITYU3HSIHUX Ta iHO3EMHUX TOCTiTHUKIB.
HesBaskatoun Ha 3HaYHY KIJIBKICTb 3aIIPOIIO-
HOBAHUX TeOPill, MexaHi3M (hOTOCUHTE3Y B
acreKTi HOTo XiMIUHOI i1 /I0Ci 3aJIUIIAETHCS
He JIOCIIKEHUM.

[Iomo dorocunTe3y i XBOPOO POCIMH Ha
CHOTO/IHI TaKOX ICHY€ He3HayHa KiJTbKiCTh
€KCIIEPUMEHTATBHIX POOIT, SIK i CTOCOBHO
TEeIJIMYHUX arpoleHO3iB — TakuX PoOiT iie
Mmetire. OcobaUBOCTI TOKCHYHUX PEYOBHH,
1o (opMyIOTh TATOTEHHI MiKPOOPTaHi3MHU,
BUBYAja HU3Ka jgockignukiB [1-4, 7]. Ha
JIIYMKY HAyKOBIIIB, 3/IaTHICTb MAaTOT€HHUX
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HITROJIOYUHHICTD JIOMIHYIOUUX XBOPOB I'PUBHOT ETIOJIOTITT HA POCJIMHAX OT'IPKA

OpraHi3miB MapasuTyBaTH Ha OpraHax poc-
JINH BU3HAYAETHCS BJIACTUBUMU iM CIIEIH-
divHEMEU 0COOIMBOCTSIMU OOMIHY PEYOBUH,
110 CIIPUYMHSIOTD JIe30pTaHi3alliio 3aXuCHUX
peaKIliii pOCTUHU-KUBUTEIST, BUKOPUCTAHOTO
B POJIi JKUBUJIBHOTO cybOcTpaty. o Toro x 10-
CITJKEHHS TIPUYMH BIIMUPAHHS 3apPasKeHUX
KJTITUH POCJIVH 32 BIUIUBY NaPa3uTUYHOI [li-
SIIBHOCTI 1TaTOTEHIB CTAaHOBUTDH 1HTEpeC sK
Jst i3iosioriB, Tak i hiTomarosnoris.

Huska pocaipnukis [1, 2, 4, 6] koncrary-
I0Th, 1110 0i0JIOrTYHA MIKOAOYMHHICTD XBOPOO
POCJINH, 10 TPOABJILIOTHCS 3a TUIIOM ILJIS-
MUCTOCTI, HAThOTIB, IYCTYJ, TIOJIATAE B 3HAY-
HOMY 3MEHIICHHI 3araJbHOI aCUMIJAIIITHOI
IJIONI Y POCJINHU-KUBUTEJIS.

ToMmy MeTOI HalMX AOCTiIKeHb OYJI0
PO3KPUTTS MEXaHi3MYy TITKOJIOUUHHOTO BILIUBY
(ditonaroreHHux rpubis Ha 6iOXiMIYHI 3MiHK
B POCJMHAX OTipKa i/l Yac iX BUPOILYBaHHS
Y 3aKPUTOMY TPYHTI.

MATEPIAJIA TA METOAU JOCJIII2KEHD

MartepiajioM I0CJi/KeHb Oyl POCIU-
HU OTipKa, IKi BUPONIYBAJIN y Pi3HUX TUTAX
KyJBTUBAIIHHUX TEIJIMYHUX CIIOPY, — Ti0-
pumu Arier, Kypask, Haxist, Jlinis. Jlabopa-
TOPHI Ta MOJIbOBI JOCII>KEHHS TTPOBOANIIN
y XapKiBChKOMY HaIliOHAJIbHOMY arpapHOMY
yaiBepcuteti (HAY) im. B.B. /loky4aesa, nio-
JIbOBI — Yy BUPOOHUYMX TETLTUTISIX.

Jlnst 06utiky iHMEKIiitHuX XBOpob, y T.4.
Y 3aKPUTOMY I'PYHTI, KOPHCTYBAJHUCS 3arajib-
HOBU3HAHUMHU y (DiTOMATONOTII NIKaIaMu.
B iX oCHOBY TMOKJIaJIEHO CUMIITOMH TIPOSIBY
XBOp0O, TOOTO KiJbKICTh Ha JIMCTKOBIiI 110-
BEPXHi Ta IHIIKUX OpraHax POCIMH MM (HeK-
PO3iB), HATBOTY, IYCTYJ TOMIO.

ITig yac BUKOHAHHS J1aDOPATOPHUX J10-
CJ/IKEHb BUKOPUCTOBYBAJIM 3araJbHOBU3-
naui meroauku [8—-10]. g Busnauenus
BMicTy Xsiopoiny ekcTparyBajiu HMirMeHTH
96% cripToM y MipHi K061 06’eMomM 50 M.
Onruuny rycruny BumipioBaan na KOK-3
3 IOBXKUHOIO XBUJIb 662 ta 644 nMm. Konren-
Tpalio mirMeHTiB 064mcaoBaIn 3a X0Jb-
MoM — BetTtmreitHOM:

CXJI a_ 9v784qE662 - 0,990LIE644;
CXJI B 21,426qE644 — 4,650qE662.

PE3VJIBTATH TA iX OBTOBOPEHHS

J171s1 BCTAaHOBJIEHHS BUJIOBOTO CKJIQJTy XBO-
pob pocau oripka Bipoaossk 2012—-2014 pp.
MPOBOAMIN (DITOTIATONOTTYHUN MOHITOPUHT
BupobHIunx termauib 3AT TM «3miiBcbka
oBoueBa dabpukar, 3AT AnbsHc «Xapkis-
chKa oBouena pabpukar, TOB «Kpacuorpazu-
cbka oBouena abpukar, 3AO «Termunuii»,
TEIJINII Ha JIOCJiTHOMY T0J1i XapKiBCbKOTO
HAY im. B.B. JlokyuaeBa, B SKMX BUPOIILY-
BaJIM COPTH 1 riOpUAN OripKa BITYU3HSHOI Ta
iHozemHoi cesekrii Atiet, Kypaxk, Ecradera,
TCXA 693, Hanuiga, Jlinig ta iH.

BcranoBiieHo, 1110 mepesik XxBopob poc-
JINH OTipKa 3HAYHOIO MipOI0 3aJIesKUTh BiJ
THITY TerInIb. Tak, B yMOBaX GJIOKOBHUX Terl-
JIUIb JOMIHYIOUMME OyJIU KOPEHEBI IHII,
(ysapiosne B'siHenHs, ackoxiTos. Enizoanuno
MPOSIBJISLIIUCH CTIPABIKHS | HECTIPaBKHA 60-
POIIHHUCTI POCH, OCOOJIUBO y APYTiil KyILTY-
pO3MiHi. B Ternmisx 3 mi1iBKOBUM YKPUTTIM
HaltHe6e3Mey i XBopoboto GyJa Hecrpas-
sKHsA GopolrHKrcTa poca. Y JesdKi PoKU BOHA
MaJia emipitoTiiiHi 0co6JIUBOCTI PO3BUTKY.
[HIII XBOPOOU HEe MaJIK IIOMITHOTO BILIUBY Ha
Pe3yJIBTaTH TOCTIOAPIOBAHHSI.

PesysbraTtu eKCIiepUuMeHTaIbHUX JIahopa-
TOPHUX JIOCJI/IKEHD I0/10 OI[IHIOBAHb BILJIUBY
noMiHaHyounx 36y aHUKiB P. cubensis, A. cucu-
meris HaBesieHO B Tabuuisix 11 2. Anamitiy-
HUIT aHAJI3 Pe3yJIbTaTiB IOCIIPKEHb CBITYNTb,
110 PYHHYBaHHS MTMEHTY XJI0PodiTy ITpsiMo
MIPOMNOPIliiiHe IHTEHCUBHOCTI PO3BUTKY He-
CIIPaBKHbOI GOPOLIHUCTOI POCK Ha JIMCTKOBIi
TTOBEPXHI POCIMH OTipKa He3aJIe5KHO BiJl yMOB
ixuporo BupoityBants (tabu. 1). Tak, y 6J10-
KOBUX TEILIUIIAX Ha ribpuaax Arier (mepiia
KyabsTypo3mina) i Kypax (npyra Kymasrypo-
3MiHa) y HEYpaKEHUX JIMCTKAX YMICT TirMeH-
Ty cTaHOBUB Binosiano 1,44—3,111,38—-2,4%,
a B JINCTKAX, 3apakKeHUX Mapa3uToOM, YMiCT
XJI0POGiTy 3MEHIITYBaBCS: Y POCIUHAX OTipKa
Atnery 1,8—4,1 paza, y pocmnax Kypaxy —
B 1,8—4,8 paza. ¥ pocaunax Hamis i Jlinis,
10 POCJIN Y TJIIBKOBUX TEIINIIAX, CIIOCTEPi-
rajach aHaJIOTIyHA 3aJIEKHICTh — BiITOBIAHO
B 1,8-5,211,5-5,5 pa3a.

Anami3 AMHAMIKYA iHTEHCUBHOCTI PO3BU-
TKY JIMCTKOBOI (hopMu ackoxiTosy (tabi. 2)
Ha ribpugax pocaun Arier, Kypax, Ecrade-
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Ta6mumng 1

B 30ynnuka Pseudoperonospora cubensis Rostow Ha BMiCT mirMeHTy XJ0podiay
B JINCTKAX POCJIMH OTipKa y TeIJIMYHUX arpoueHo3ax (2013—2014 pp.)

Tun Termmims

6J10KOBI IJIIBKOBI

Bapiantn nocainy,

PO3BUTOK XBOPOOU,% Ti6pu

Atner Kypax Hapnis Jlinis

Bumict xsopodiny (a + b) Ha abCOTOTHO CYyXy PEYOBHHY, %

Heypaseni muctkn (KOHTPOJIB) 1,44-3,1 1,38-2,4 1,3-1,83 1,2-1,28
YpaskeHicTb JIMCTKOBOI IIOBEPXHI

IJIsIMaMK 3aiiMaloTh 1oty — 10 10 0,8-1,2 0,77-1,2 0,72—-1,2 0,8-1,02
15-25 0,67-0,56 0,61-0,63 0,56-0,7 0,65-0,57
30-50 0,48-0,4 0,38-0,42 0,39- 0,4 0,41-0,37
55-100 0,35-0,27 0,29-0,31 0,25-0,33 0,22-0,21
HIPy; 0,05 0,049 0,051 0,048

Tabauis 2

BB 30yanuka Ascochyta cucumeris Fautr. et Roum na nirmenTH Xjaopodity
B JIMCTKAX POCJIMH OripKa y 0;10k0oBuX Temmisax (2013—2014 pp.)

Bai . Ti6pun
aAp1atHTy JOCJIIAY,
POSBUTOK XBOOOH Atner Kypax Ecradera TCXA 2693
Bam Cry gﬁ)”pﬁgfﬁfﬁﬂﬂ Bwmict xsopodiny (a + b) Ha abcoMoTHO CyXy PedoBHHY, %
Heypasxeni muctkn (koutpoas) 0,91-1,03 0,84-0,97 1,02-0,86 0,98-0,1
0,1 TTooxnHoxi My Ha
JINCTKOBIi MOBEPXHi 0,85-1,0 0,8-0,95 0,88-0,82 0,95-0,88
1,0 [Imsavu 3aiiMaloTh
IIJIONTY JTUCTKOBOI
noBepxui — 10 10 0,49-0,44 0,37-0,32 0,42-0,4 0,44-0,37
2,0 10-25 0,42-0,44 0,4-0,35 0,37-0,36 0,43-0,42
3,0 25-50 0,26-0,32 0,18-0,22 0,22-0,27 0,24-0,26
4,0 50-100
YPaskeHi JTUCTKU
MTOCTYTIOBO
B'SIHYTb, 3BUCAIOTb,
Bi/IMHUPAIOTh, MAIOTh
SICKPaBO-Y€pBOHE
3a0apBIICHHS 0,12-0,11 0,14-0,13 0,09-0,1 0,12-0,15
HIP; 0,104 0,099 0,105
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HITROJIOYUHHICTD JIOMIHYIOUUX XBOPOB I'PUBHOT ETIOJIOTITT HA POCJIMHAX OT'IPKA

ta, TCXA 693 3acBiguns, 1110 Ha BCiX JOCJIi-
JUKYBaHUX riOpUaax 3 MOOAMHOKUMH TLIsIMa-
MU [IPOSIBY XBOPOOU Ha JIUCTKOBIH MOBEPXHI
(0,1 6ama) BMmicT xjmopodiny OyB MeHIIN
nopisustao 3 Koutposem (1,03-0,84%) — y
Meskax 0,97-3,0%, ToOTO 3MEHIIIEHHS TIirMeH-
Ty (aKkTU4HO He BigOyBamock. Y BapiaHTi 3
IHTEHCUBHICTIO PO3BUTKY IJIsIM /10 1 Gasta mo-
Ka3HUKN XJ0podiny B iH(DIKOBaHOMY JHCTI
MOMITHO 3MeHIyBasncst — Ha 46,2—62,0%. 3a
IHTEHCUBHOCTI PO3BUTKY XBOPoOH 110 2 GariB
yMiCT XJI0podiy B JIMCTKAX AOCTIHKYBAHUX
ribpuais smeHiysasca Ha 52,0-58,1%, 3 6a-
JIiB — Ha 68,6—78,6, a 10 4 6amiB — Ha 83,4—
99,9%. BianosigHo Taki IUCTKY 3aBYaCHO Bij-
MUpaJH, a 3arajbHa (QOTOCMHTETUYHA TIITOMIA
POCJIH OTipKa 3HAYHO 3MEHIITYBaJIaCsL.

Or:Kke, MOPIBHSAHHS IJISIM HA JINCTKOBIH T10-
BEPXHi 3 YMiCTOM XJIOPOMDiITY 3aCBITYNIO, IO
31 3061IbIIEHHSM TIIOMI YIITKOIMKEHHST JTUCTKA
3MEHIIYETHCSI BMICT Y HbOMY 3€JIeHOTO IIir-
MeHTy. MoskHa nepeadadnTy, 110 11e HeraTUBHO
BILJIMBAE HA HATPOMAJKEHHS TIACTUIHUX Pe-
YOBUH i CIIPUYNHSE MIBU/IKE BUCHAKCHHS POC-
JIVH Yepe3 Mapa3uTHIHY /isIbHICTh TATOTeHY.

Ycranosneno, 1mo BMicT xa0podisy B ypa-
JKEHUX JIUCTKAX MOMITHO 3MEHIYEThCS 3a-
JIEKHO BiJl IHTEHCUBHOCTI MPOSIBY HEKPO3iB —
Bi/l 3/[0POBOTO JINCTKA JI0 MAKCUMAJTIBHOTO BU-
SIBJIEHHSI TUTIOBUX CUMITTOMIB XBOPOOU.

Jani Tabauib cBigUaTh PO 3AMEKHICTH
Mi’K IHTEHCUBHICTIO HEKPOTHU3aIlil TNCTKOBOI
MOBEPXHi POCIUH OTipKa i BMicTOM XJI0podi-
ay B Hux. Ha mizcraBi oTpuManux pesyb-
TaTiB MOKHA TepeAbaunTy MOAIOHY 3aKOHO-
MIpPHICTDb TUHAMIKH ITi€1 3a7I€KHOCTI JIJISI BCIX
XBOPO0 32 TUIIOM ILISIMUCTOCTI Ha JIMCTKOBIii
MTOBEPXHI POCJIVH.

Anajioriyna MHaMiKa CIIOCTEPIraeThCs
I0/I0 3MEHIIEHHS B iH(MIKOBAHUX JIMCTKAX
BI/IMOBITHUMHU TTaTOTeHaM# a30Ty, docdopy,
kaJiio (N, P,Os, KyO) HesasexHo Biz ribpuis
POCJIVH OTipKa i TUITY TETJINIh, B SIKUX BOHU
BUpoITyBaaucs. Tak, y 3I0pOBUX JTUCTKaX
ymicT azory O6yB y Mesxkax 0,87—1,2%, docdo-
py — 1,6—1,4, xamito — 1,66—2,2%. ITokasmHu-
KU PYIHYBaHHS [[UX eJIeMEeHTIB OyJn y Me-
xkax 0,55-0,62, 0,66—-0,84, 0,35-0,44%, T06TO
smenmrenns NPK sigOysasocs Ha 63,2—51,7,
41,2-60,0, 58,3—20,0% BinmosizHo.

PesyJibratu HOpiBHSIHHA Gi0JIOTTYHOI KO-
JpounHHOCTI P. cubensis i A. cucumeris CBijjuaTh,
110 He3Ba)kalouy Ha PO30IKHOCTI, HepIinil €
obsliraTHUM, a APYTUil — (haKyIbTaTHBHUM
napasuTtamu. HajesxkaTh BOHU 10 Pi3HUX TaK-
COHOMIYHUX TPYIT MiKPOOPTaHi3MiB — 30y/1HU-
KiB XBOPOO POCIINH, ajie O[HAKOBO HETaTUBHO
BIUINBAIOTH HA PYIHYBaHHS MITMEHTY B 3apa-
SKEHUX HUMU JIMCTKAX POCJInH oripka. Miresiit
1IUX MIKPOMIIIETIB € €HIOTEHHUH, TOMY Ha iX
PO3BUTOK MaJIO BILJTMBAIOTH TETLINYHI YMOBH.
KinmeBuii pe3yJpraT iX MapaguTuIHOI /i BU-
ABJISETBCS Y BIIMUPAHHI 3apakeHOTO JINCTS,
10 CIPUYMHSIE 3HAYHE 3MEHTITEHHS 3arabHOi
(borocunTeTMUHOI IOBEpXHi pocsuH. Bee 11e
HETaTUBHO BIIMBA€E HA (DOPMYBAHHS KiTbKic-
HUX i IKICHUX TTOKa3HWKIB TIJIO/IIB OTipKa.

BUCHOBKHN

(DiTomaToMOTIYHNI aHAI3 POCAUH OTip-
Ka y BUPOOHUUYHUX TEIUIUISAX 3aCBiUUB, IO
HANUGITBIN MKOOUMHHIMH § TOCTIOIaPCHKO-
MY acCHeKTi /iJid KYJbTYPHU € aCKOXITO3, SIKUH
MPOSIBJISIETHCS TLIBKH Y OJIOKOBUX TEILIUIISX,
HECIpaBxKHs OHOPOITHUCTA POca, IO 3apee-
CTPOBaHA B YCiX TUTIAX TEIJIMYHUX KyJTBTHBA-
IMIHHUX CcIIOpy/1, ajie emiiTOTIHHII PO3BUTOK
BiIGYBAEThCST TEPEBAKHO B TETUIUIISIX 3 TLTiB-
KOBHM YKPUTTSIM.

bBiosioriuna mKogOUYUHHICTD € OMOCEpe-
KOBAHOIO 1 MPOSABJISETHCA HETATUBHUM BILITH-
BOM 30y/IHUKA Ha BMICT B YPayKeHUX JINCTKAX
pocauH oripka xyuopodily He3aJeKHO Bif
riGpuay i THIY TEeILIUIb, B SKUX X BUPOIILY-
101Tb, — Big 30 10 90% 3anexHo Bix inTeH-
CUBHOCTI PO3BUTKY XBOPOOU HA JIMCTKOBIil
MoBepxHi. AHaJIOTiYHA 3aKOHOMIPHICTh Bi/I-
OyBa€EThCSI MO0 3MEHIIEHHS B 1H(DIKOBaHUX
JINCTKAX a30Ty, hocdopy, Kamio.

YcranoBiieHo, 1O AMHAMIKa 3MEHIIECHHS
xaopodiny i NPK 3a BigminHOCTI TposIBY iH-
TEHCUBHOCTI PO3BUTKY XBOPOOU BiIGyBa€THCST
no-pisHomy. Tak, K10 XBOpo6a TPOSBIAETD-
cs1 c1abo, TIOKa3HUKN 3ATUIIATOTHCS Mayke Ha
piBHI HEypaKeHOTO JHCTsE a0 3MIHIOITHCS
nyxe Mayno. CepesHiil CTyNiHb BUSBJIEHHS
XBOPOOH CIIPUYNHSIE 3HAYHE 3MEHIIIEHHST XJI0-
podiny i NPK; a inTeHCHBHIIT PO3BUTOK XBO-
pobu — HEKPOTH3AIIiI0 JUCTKOBOI ITOBEPXHi
yepe3 Malixe [IOBHY iX BI/ICYTHICTb.
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VAK 631.811.98: 633.11.

PETYJISTOPBI POCTA PACTEHUM IMPUPOJHOIO
IMPOUCXOXKIAEHUA HA ITOCEBAX ITIIIEHUIIBI APOBOU
B YCJIOBUAX CEBEPHOU JIECOCTEIT YKPAUHBI
M.T. Bacunenko', M.B. JIpara!, JO.A. 3anapunnas', N.JI. Bakaii’

! Inemumym aepoexonoeii i npupodoxopucmysanns HAAH
2 Incmumym 3axucmy pocaun HAAH

Oyineno 3acmocyganus Qizionoeiyno aKkMUeHUX peuo8uH NPpUupooHo2o noxodiceHHs Emicmum,

Exocmum ma Endogim sk enemenmie exonoeiunoeo 3emaepodcmea Ha nocieax nuleHuyi apoi

(Triticum aestivum L.) copmy Konexkmuena 3 3a nokaznukamu npooyKmueHocmi ma sKocmi

3epHa. Buceimaeno éucoky egekmusHicmes 3acmocysanns yux npenapamie. Obpobka no-

cigie nueHuyi apoi pecyasmopamu pocmy, ocooaueo Exocmumom, Ha cipux aicogux rpyHmax

Ilisniunoeo Jlicocmeny cnpusina 3pocmaHH0 NOKA3HUKIE YPOJCAlIHOCMI ma aKocmi 3epHa
(emicmy Ginka ma KAelUKo8UHU).

Karwwuosi caosa: nwenuys spa, Emicmum, Exocmum, Endogim, ypoycaiinicms, sxicmo,
0iN0K, KAellKoBUHA, eKo102iuHe 3eMAepodCcmeo.

ITpobiieMa MOBBINIEHUS] YCTOMYUBOCTH
1 TIPOAYKTUBHOCTH CEJIbCKOXO0351CTBEHHbIX
KYJBTYP, B YACTHOCTU 3€PHOBBIX, SIBJISETCS
OJTHO¥ U3 OCHOBHBIX TPOGJIEM COBPEMEHHO-
TO 3eMJie/lesTis. IKOJOTHYECKOoe 3eMIlefiesne
CTAHOBUTCS OJHUM W3 NMPUOPUTETHBIX Ha-
IpaBJeHnu BO MHOTUX CTpaHax mMupa. Tax,
NpPUMEHEHNE IKOJOTHIECKU Oe30TIaCHBIX TeX-
HOJIOTUYEeCKNX TTPUEMOB BBIPAIUBAHNS CEJIb-

© M.I'. Bacnaenro, M.B. Jlpara, 10.A. 3anapunnas,
N.J1. bagaii, 2014

CKOXO3SIIICTBEHHBIX KYJIBTYP, Pa3pabOTaHHbIX
Ha OCHOBE U3yuyeHUsT MOPMOJIOTHUYECKUX U
OGUOJIOTHYECKIX 0COOEHHOCTEl pacTeHHil, 1o-
3BOJISIET YIIPABJISATD UX MTPOAYKIIUOHHBIM TIPO-
[ECCOM B CIEIM(DUYECKUX TTOYBEHHO-KIIIIMATH-
YeCKUX YCJIOBUSX ONIPEIETIEHHOTO PETHOHA.
DJIEMEHTOM HOBBIX PAIIMOHATIBHBIX TEXHO-
JIOTUI1 BBIPAIIUBAHNST CETbCKOX03STHCTBEHHBIX
KYJIBTYP MOJKET ObITh MPUMEHEeHUEe (hDU3HO-
JIOTHYECKH aKTUBHBIX BEIECTB, CIOCOOHDBIX
9K30TEHHO BJIUSTH Ha aJATITUBHBIN U ITPOIYK-
IIMOHHBIN TTOTeHnan pacteHuit [1-4].
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PEIYJIAITOPHI POCTA PACTEHUI TTPUPOJTHOTO TPOMCXOFKIEHUST HA TIOCEBAX TTIEHUTIBI IPOBOT

W3BecTHO, 4TO HA CETOAHANIHUN JIeHDb
MIIIIEHNTA SIBJSETCS OJHOM M3 Ba)KHEUIIMX
CEJIbCKOXO3SIMCTBEHHBIX KYJBTYD B MUpeE.
Ykpanta umeer GJaronpusiTHBIC YCIOBUSA 1
BO3MOKHOCTH JIJIST YCTIETITHOTO BhIPAIINBAHUS
3€PHOBBIX. 3EMJIU CEIBCKOX035ICTBEHHOTO
Ha3HAYEHUs B YKpawHe COCTABJIIOT 72%
oT 3emeabHOTO (hoHma. Okomxo 60% mamHm
(20 mTH ra) 3aHUMAIOT YEPHO3EMBI.

Bo3MOXHOCTH 9K30T€HHON peryssiuu
aJIanTAllMOHHOTO TOTEHINANa PacTeHU, B
YACTHOCTHU 3€PHOBBIX, (DU3UOTOTHYECKH aAK-
THUBHBIMU BelllecTBaMy (PeryJIgTopaMy pocTa)
0COOEHHO BasKHA B CBSI3M C IJI0OATBHBIM TI0-
TerieHueM. Bee vare v B YkpauHe, U B CTpa-
Hax Bocrounoii EBporbr 3acyxu cranoBsaTcs
MIPUBBLIYHBIM siBjieHUeM. CerojiHs He TOJBKO
I0KHDIE, HO U IIEHTPAJIbHbIE 00IACTH YKPAUHBI
CTaJIM 30HON TaK HAa3bIBAEMOTO PUCKOBAHHOTO
3emitenienivisi. IlToMUMO 9TOTO, 3HAYMTENbHOE
YXYAIIEHNE 9KOJTOTUIECKOTO COCTOSHUS OKPY-
JKAToITel Cpe/ibl yCUINBAET JielcTBrE (haKTOPOB
3aCyX¥ Ha PaCTUTEJbHBIH OpraHu3M, 3HAUU-
TEJIBHO YMEHBIIAs YPOKAWMHOCTD CETBCKOXO0-
3UCTBEHHBIX KYJIBTYP, B T.4. 3¢PHOBBIX.

Perynsaropsr pocrta pactennii (PPP) —
3TO TPUPOJIHbIC WU CUHTETUYECKUE Opra-
HUYECKHUe BeIecTBa, KOTOPBIM CBOMCTBEHHA
3HAUUTEJNbHasl OGMOIOTHYECKAsT aKTHBHOCTb
U KOTOPBIE B HEOOJIBIINX KOJUUECTBAX (MUK-
po/103aX) BBI3BIBAIOT U3MeHeHNs B Gu3no-
JIOTHYECKUX ¥ OMOXUMUYECKUX Ipoleccax,
AKTUBU3UPYS POCT U Pa3BUTHE PACTEHUIA, UTO
CMOCOBCTBYET MOBBIIEHUIO TIPOLYKTHBHOCTH
CEJIbCKOXO3SIHCTBEHHBIX KYJIBTYp [2—-5].

B mocsieiHne TObI KAk 3a PyOesKOM, Tak
u B YKpauHe Beziercs 6oubiiasa pabora 1mo co-
3IAHUIO HOBBIX GHOpEryisaTopoB. Tak, B Mesk-
BE/JOMCTBEHHOM HAy4HO-TE€XHOJOTHMYECKOM
neaTpe «<ATPOBUOTEX>», cosnannom Ha
6ase IHCTUTYTa GHOOPTAHUYECKON XUMUU U
Hedrexummu (MBOHX) HAH Yxpaunsi, B
HBIIII «Poct», [IBK® «Mmnroprcepsucs
VCIIEITHO Pa3pabaThiBaOTCsT HOBBIE PErYJISITO-
PBI POCTA CETTBCKOX03SHCTBEHHBIX KYIBTYP, B
T.4. IPUPOJIHOTO TIPOUCXOKAeHus [2, 3, 6].

HoBbIM 2/1eMEHTOM TEXHOJIOTHUN BBIPAIITH-
BaHwus Tienutlbl Markoi B Cesepuoii Jleco-
cTenn YKpauHbl sIBJsieTcs npuMenennie PPP
HOBOTO TIOKOJIEHUS, B 9aCTHOCTH TIPUPOTHOTO

npoucxoskaenus. [Ipemaparsl cocobCTBYIOT
He TOJIbKO YBEJIMYEHUTO IPOAYKITMOHHOTO, HO
1 IATITUBHOTO TIOTEHIINAJIA PACTEHUH, YCTON-
YUBOCTU K 3260JIEBAHUSIM, BO3ICHCTBHIO BbI-
COKUX W HUBKHUX TEeMIIepaTyp, CHWXKEHUIO
coJiepKaHusl HUTPATOB, NOHOB TSKEJIBIX Me-
TAJJIOB U PAINOHYKJIUIOB B CEIbCKOXO3SIH-
cTBenHoi npoaykuuu [1-4, 7-9].

ITesbio paboThl OLLIO UCCIEJOBAHNE BJIU-
aunsg GU3NOJIOrNYeCKN aKTUBHBIX BEIIECTB
MPUPOJHOTO MPOUCXOKIEHUS IMUCTUM,
IKOCTUM U DHAODUT HA MPOAYKIIMOHHBIN
noTeHIas nirenutibl sposoit ( Tiiticum aesti-
oum L.) copra KomnextusHas 3 B ycsioBu-
ax Cesepnoit JlecocTenmn YKpauHbl, a TakxKe
1e/1ec006Pa3HOCTh UCTIONB30BAHMS TaHHBIX
BEIECTB B KAUECTBE HIIEMEHTOB HOBBIX TEXHO-
JIOTUH 9KOJIOTUYECKOTO PACTCHUEBOJICTBA.

MATEPUAJIBI U METO/IbI
NCCIEIOBAHNN

[l71s1 mceneoBaHMil NCIIOIB30BATI COPT
mmeHuttsl sposoit (Triticum aestioum 1.) Koi-
sextusHasd 3. B 2007-2010 rr. ombIT 3aKIa/bI-
BaJIU Ha CEPBIX JIECHBIX TOYBAX OIBITHOTO TIOJIST
WMucTtuTyTa arpoakoJoTHU U MPUPOIONOIb-
3oBanust HAAH. B 2012 r. onbiT ipoBoiniu
Ha cepbix JiecHbIX oyBax Il «Kiesanb» Ba-
cuIbKOBCKOro p-ta Kuesckoii 061 ITo ganibiv
arpoOXMMHUUYCCKIX UCCJIC/IOBAHIIH, IOUBA TIEPE]L
3aKJIA[IKON OIBITA FIMEJIA CJIEYIONIYIO XapaK-
TEPUCTHUKY: COJIEPKAHUE TyMyca TI0 METO/Y
Tiopuna cocrasisiio 1,29%, jgerkoruaposin-
3yeMoro azota 1o Kopuduabay — 84 Mr/KT,
HOABIZKHOTO (hocdopa 1 0OMEHHOTO KaJIvst 110
Mmeroy Kupcanosa — 138 u 80 mMr/Kr cooTBeT-
creenno, saavenne pH (KCl) cocrasisno 5,2,
MTOKA3aTeJTh THIPOJTUTHUECKON KUCIOTHOCTH
o meroxy Kanmena — 1,38. Coxepskanue 00-
MEHHBIX OCHOBAHWIA, OTIPEIETIEHHBIX TPUJIOHO-
METPUYECKUM METOIOM, COOTBETCTBOBAJIO IO
Ca®" — 8,1, mo Mg*" — 1,0 mr/xr.

OceHbIo Mo/] OCHOBHYI0 06pabOTKY TIOYBbI
OTNBITHBIX y4acTKOB BHOcuin 60 kr/ra rpa-
HYJUPOBaHHOTO cynepdocdaTa u Takoe ke
KOJINYECTBO XJOPUCTOTO Kanus. BecHoit B
MIPEIOCEBHYIO KyJIBTUBAIMIO B ITOYBY BHO-
cum 60 Kr/ra aMMHUAYHOU CEJTUTPBI.

[Tpenapatsr IMuCTUM, IKOCTUM U JHJIO-
(uT ABASIOTCS BOAHO-CIIMPTOBBIMU PACTBO-
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pamMu aHaJIoOTOB MPUPOIHBIX (DUTOTOPMOHOB
(ayKCHHOB, IIUTOKUHUHOB, THOOEPETUHOB),
AMUHOKHUCJIOT, BUTAMUHOB, JKUPHBIX KHUCJIOT,
MUKPOJIEMEHTOB U APYIUX OMOJOTUYECKU
AKTUBHBIX BEIIECTB, KOTOPbHIE TTOJYUYAIOT U3
MPOJYKTOB MeTabosm3Ma rpuboB-snuduToB
13 KOPHEBOI cuctembl JKenblienst (Panax gin-
seng L.) [2—4, 6-9]. IIpenapaTs! oTsim4aioTCst
Pa3HBIM COOTHOIIEHWEM BBIIETIEPEYNCIICH-
HbIX KoMnoHeHToB. [lannbie PPP — Herok-
CUYHBI, YTO MMeeT OOJIbIIoe 3HAUEHIE TPU
WX IPUMEHEHUH B 9KOJIOTUYECKOM pacTeHue-
BOJICTBE.

OmnprickuBanue moceBoB PPP mpoBoau-
Jn B (hase «3aBeplieHne KyIeHUsT — HA4aJIo0
BbIXOJa B TPYOKY». B KOHTPOJIbBHOM BapHaH-
Te pacTeHus oOpabaThiBaiy YUCTON BOJOM.
B kavecTBe cTaHzapTa MCIOJB30BAJIN Pac-
TeHWsl BapuaHTa, 06paboTaHHOrO IMUCTH-
MoM B zo3e 10 mi/ra. Iugodut Ha moceBax
IIIIEHUIBI SIPOBOIT BHOCUIIU B J103e 10 MJ1/Ta,
Axoctum — 12,5, 25 u 50 mu1/Ta.

Pasmep nocesHoli (06paboTaHHOIL) Ae/IsH-
k1 coctanisn 50 Mm% Pasmep yueTHoit nessm-
KU B MEJIKOJIEJISTHOYHBIX MTOJIEBBIX OTIhITAX —
20—25 Mm% ONBITH 3aKTaIBIBATH B YETBIPEX-
KkpaTtHoii moBTopHOCcTH [10].

Brira onpeziesiena yposkaitHOCTh U OCHO-
BHbBIE MMOKa3aTeJn KadyecTBa 3epHa (comep-
sKaHue Oejika M KJEHKOBUHBI B 3€PHOBKE)

HIIEeHUIbl IpoBoii copra Komnekrusuas 3
npu obpaborke ucciaenyembivu PPP. Cra-
TUCTUYECKYIO 00pabOTKY pe3y/ibTaToOB KC-
CJIeI0OBAHUST TIPOBOAUIN C UCIIOAb30BaHUEM
JIACIIEPCUOHHOTO aHam3a. HavMeHblas cy-
necTBeHHast pasHocTh coctanstet 0,05.

PE3VJIBTATBI 1 UX OBCYKJIEHUE

CorytacHo pe3yJibraTaM HalIUX HCCJIe-
JIOBaHW#, B KOHTPOJHHOM BapuaHTe TNpH
00paboTKe MOCEBOB YMCTOI BOAOI MOKa3a-
TeJIb YPOKAWHOCTH IMIIEHUIbI SPOBON copTa
KosnektrBHast 3 B pasHbie TOJbI BeTeTAINil
BapbUPOBAJI B HE3HAUNTEJIbHBIX TIPeesax —
17,6—19,1 11/ra, u B cpejHeM COCTaBJsLI
18,6 11/ra (Tabm. 1).

Copepskanue Gelka B 3epHe IIIEHUIIbI
SIPOBOII KOHTPOJILHOTO BapyaHTa B CPeHEM
10 BereTalusiM cocTaBuiio 9,7%, KIeHKOBH-
Hbl — 20,4% (Tabm. 2).

ITpu 06pabOTKe MOCEBOB MIMEHUTIBI IMUC-
TMOM B KoH1teHTparuu 10 mi/ra mokasaress
YPOKAITHOCTH MIIIEHUIIH B CPEIHEM 32 YEThI-
pe rojia BereTanuii cocraBus 22,7 11/ra, 4To
Ha 4,1 1/ra (22,0%) mpeBbIIaIo 3HaYeHIIe
ATOTO 1TOKa3aTeJssi B KOHTPOJbHOM BapHUaHTe.
Hauwmenbiee 3HaueHue npupocra 2,3 11,/ra
10 OTHOIIIEHHUTO K KOHTPOJIIO OTMEUEHO B Be-
rerammio 2007 1., Hambospllee — B BereTa-
nuio 2008 r. (6,1 1/ra). Cpemtee copep:ranue

Ta6muna 1

Ypox(aﬁﬂocn MIIEHUIbI ﬂpOBOﬁ copra KonnekTuBnas 3 IPpH ONPbICKUBAHUHU MMOCEBOB peEryidaTopaMu
pocra pactenuii (Bereramuun 2007—2009 u 2012 rr.), i/ra

YposkailHOCTD 3€pHa, 11/Ta

IIpupocT yposkast OTHOCHTEIBHO

BapuanTet KOHTPOJIST cTaHjapra
2007 2008 2009 2012 Cpennee
1/Ta % 1/Ta %

KonTpons (Boza) 17,6 18,8 19,1 19,1 18,6 - - -4,0 -17,8
IAmuctum, 10 mii/ra
(crangapr) 19,9 24,9 22,7 23,3 22,7 4.1 22,0 - -
Aupodur, 10 mi/ra 22,7 24,9 23,0 24,1 23,7 5,1 27,4 1,0 4,4
ArocTrM, 12,5 mir/Ta 24,2 25,2 23,0 24,6 24,2 5,6 30,1 1,5 6,6
IKocTnM, 25 MJI/Ta 26,5 26,5 24,4 26,0 25,85 7,2 38,7 3,1 13,6
Aroctrm, 50 Mi1/Ta 25,4 27,4 24,4 26,9 26,0 7,4 39,8 3,3 14,5
HCPys 1,56 1,30 1,20 1,50 - - — - -
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Tab6nuna 2

Conep:kanne 0eliKa U KJIeiKOBHHBI B 3€PHe MIeHUIIbI ApoBoii copTa KosiekTusHas 3
TIPH ONPBICKUBAHUH MIOCEBOB PETYJISITOPAMH POCTA PACTEHHIA
(ycpenuennbie nanHbie 3a 2007—2009 u 2012 rr. Bereranwmii), %

ITpupoct copepxanus Geska, % IIpupoct
Copepsxanue Cozepsranue KAEHKOBMHEL
Bapuantsr 60;;@ % K KOHTPOJTIO K CTAaHJAPTY - (?BMHH o, | ¥ xOHTPOITIO
+ % + % + %
Kontpob (Bosa) 9,70 - - -0,25 -25 20,4 - -
IOmmernM, 10 mi/ra
(crangapr) 9,95 0,25 2,6 - - 20,4 - -
Aupodur, 10 mi/ra 10,80 1,10 11,3 0,85 8,5 22,4 2,0 98
IrocTrMm, 12,5 mir/Ta 10,10 0,40 4,1 0,15 1,5 29,6 2,2 10,8
IKocTnM, 25 MJI/Ta 10,60 0,90 9,3 0,55 55 22,4 20 98
IxrocTrMm, 50 Mi1/Ta 11,10 1,40 14,4 1,15 11,6 24,8 24 11,8
HCPy; 0,20 - - - 0,80 - -

6esika pu 06paboTKe TIOCEBOB IMICTUMOM
BO3pocyio Ha 2,6%.

ITokaszano, uTo 06pabOTKa IIOCEBOB IIlIe-
HUTIBI SIPOBOH Jugodurom B no3e 10 mi/ra
MOBBIIIAET YPOKaHOCTH 3epHa Ha 5,1 11/Ta,
nian Ha 27,4% 10 OTHOIIEHNIO K KOHTPOJIO
(ycpenHeHHbIe JJAHHbBIE 32 YETHIPE IOjla Bere-
tanuit), n Ha 1,0 11/Ta B cpaBHEHUU €O CTaH-
naproMm (Imuctumom). Costepskanue Geka B
BapuanTe ¢ 00paboTKON DHIODUTOM BO3POC-
Ji0 Ha 1,10% 110 OTHOIIEHUIO K KOHTPOJIIO.

ITpupoct yposkast mpu 06paboTKe TOCEBOB
MIIEHUTIBI SIPOBOMl DKOCTUMOM B PA3JINIHbBIX
koHmeHTpanusax (12,5, 25 u 50 ma/ra) co-
craBun 5,6—7,4 1n/ra (30,1-39,8%) mo orHo-
IIEHUIO K KOHTPOJIIO, cogepsKaHue Oenka B
3epHe Boszpocyo Ha 0,40—1,40%, comep:xanue
KJIeiKoBUHBI — Ha 2,0—2,4% 110 OTHOIIEHUIO K
KOHTPOJTIO (YCpeIHEHHbIE TAHHbIE 32 YEThIPE
rojia BeTeTarui).

YBesueHune yposkaitHOCTH 1 yJIydllieHne
Ka4yecTBa CeJIbCKOXO03SIHCTBEHHOM TIPOIYKITH
IpU UCIOTb30BaHUN AaHHBIX PPP MoxHO
00ObSICHUTD UX BO3JIEHCTBUEM Ha (PU3UOJIOTH-
yeckue U OMOXUMHUYECKHE IIPOIIECChl PacTe-
Hus. VIX BO3/IelicTBHE YCKOPSIET HapacTaHue
HaJI3¢MHOI MacChl PAaCTEHUH U UX KOPHEBOM
CHCTEMBI, CIIOCOOCTBYET Oojiee aKTHBHOMY
MCIIO0JIb30BAHUIO PACTEHMEM IUTATEJIbHbBIX

BEIIECTB MOYBBI U yAO0OPEHMil, yCUInBaeT
nporiecchbl GOTOCUHTE3A U a30THOIO 0OMeHa
[4-6].

Cirenyet OTMETHTD, YTO C YBeJIMUEHUEM
JI03BI TIpemapaTa IxoctuM ¢ 12,5 1o 50 mir/Ta
MPU OTPBICKUBAHUYM TOCEBOB MIIEHUTIDI
SIPOBOII TIOKa3aTequ MPUPOCTA yPOKAs U
copepkanus Genka (cpejHue JaHHble 32 Ye-
TBIpe Trojla BereTanuii) Bospacranu. Tak, B
BapHaHTaX C ONPBICKUBAHUEM TTOCEBOB TITIIE-
HUIBI DKOCTUMOM B KOHIleHTpaimu 12,5 u
25,0 MJ1/Ta ypOosKaitHOCTD cocTaBsiaa 24,2 n
25,8 MJI/Ta COOTBETCTBEHHO; MTPH OTIPBICKH-
BaHWH TIOCEBOB MIIEHUIBI B 03¢ 50 MJI/Ta
3HAYEHUe [M0Ka3aTessT yPOKAHHOCTH BO3POC-
J10 10 26,6 11/Ta, uro Ha 5,6—7,4 11/Ta 6obIIe
110 CPaBHEHHUIO C KOHTPOJIbHBIM BapUAHTOM.
IMokaszaTenb cogepskanus Oejka B 3€pPHOBKE
B BapMaHTaX C MCIOJb30BAaHUEM JKOCTUMA
Bo3pacTtas cooTBeTctBenHo Ha 0,4, 0,9 1 1,4%
B CPAaBHEHUM C KOHTPOJIbHBIM BAPUAHTOM.

[TokaszaHo, 4To 06pabOTKa IMUCTIMOM,
IKOCTUMOM U IHAOPUTOM MIOCEBOB IIIIEHH-
1l sipoBoii copra Kosutektupnas 3 cyie-
CTBEHHO yBEJIMYMBAJA MOKA3aTETN BHIXO/1A
Oesika 1 KielKkoBuHbl 3epHa (Tabi. 3).

Ocobenno a9 EKTUBHBIM ObLIO OIPBIC-
KHMBaHKe I0CeBOB JKOCTUMOM. Brixoz Geka
[IPU IPUMEHEHUN JTAHHOTO TIperapara yBe-
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Ta6mumna 3

Bbixo 0e/ika 1 KJIeiiKOBHHBI 3epHA MIIEHUIIbI ApoBoii copta KotekTusHas 3
TIPH ONPHICKHBAHUY TIOCEBOB PETYJISATOPAMH POCTA PACTEHHI
(ycpennennbie aannbie 3a 2007—2009 u 2012 rr. BereTanmii), /ra

IIpupoct BBIXO/A Geska

IIpupocr x BbIXO/LY
KJIEHKOBUHBI

Boixoz Genka
Bapuanter " ’

Broixo

1/ra K KOHTPOJTIO KJIEHKOBUHBI, 11/Ta K KOHTPOJTIO
1/ra % 1/Ta %
KonTpoanb (Boza) 1,80 - - 3,77 — —
IOvmernm, 10 mi/ra 2,24 0,44 24,4 4,59 0,82 21,8
(cTanmapr)
Aumodur, 10 Mu/Ta 2,54 0,74 41,1 5,26 1,49 39,5
Ixkoctum, 12,5 mi/ra 2,43 0,63 35,0 6,17 2,40 63,7
IKocTnM, 25 MJI/Ta 2,73 0,93 51,7 5,78 2,01 53,3
Ikoctum, 50 Mi/Ta 2,71 0,91 50,6 6,05 2,28 60,5
HCPys5 0,16 - - 0,23 - -

gmanBasicsa Ha 0,63-0,93 1/ra, a kaelikoBu-
Hpl — Ha 2,01-2,40 1/Ta, yro GoJblle Ha
53,3-63,7% B cpaBHEHWN C COOTBETCTBYIOIITH-
MU TIOKa3aTeTIMI KOHTPOJBHOTO BapraHTa.

BbIBOJbI

PesysraThl nccae[oBaHMil TOKA3bIBAIOT
BBICOKYI0 a(hdektuBHOCTL 06paboTku PPP
MPUPOJHOTO TPOUCXOKIAECHUS IMUCTUM,
IDKOCTUM U DHAODUT ITOCEBOB MIIEHUITBI SIPO-
Boii copta Kosutektusnas 3. Mcrnonb3oBanue
JIAHHBIX MTPENapaToB CYIIeCTBEHHO YBEJTNIH-
BaeT MOKa3aTesJu YPOKANHOCTA U KauyecTBa
3epHa, YTO TO3BOJISIET TOBOPUTH O 1I€JIECO-
00pasHOCTU MX UCIIOJIb30BAHUS B KauecTBe
9JIEMEHTOB HOBBIX TEXHOJIOTUI 9KOJIOTAUEC-
KOT'O PaCTeHUEBO/ICTBA.

ITpupoct yposkas 1mpu 06paboTKe IIOCEBOB
IIIIEHUIBI IPOBOIL TIperapaToM JKOCTUM CO-
ctaBua 5,6—7,3 1/ra. Ilpu ompbICKUBAaHUH
MOCEBOB TIPEMAPATOM B KOHIIEHTPAIMAX 25
u 50 MJ1/Ta GbLI OTMEYeH HAOOJIBIINI TIPH-
poct yposkas. [Ipu nmpumMeHeHnu rnpenapara
IKOCTUM BO3PACTAIO cofiepskaHue Geka Ha
0,9-1,4%, xneiikosunbl — Ha 2,0—5,2%, BbI-
X0z OesiKa ¥ KJAEKOBUHbI YBEJIUUNBAJICS Ha
0,63-0,93 u 2,01-2,40 11/Ta coOoTBETCTBEH-
Ho. Ha ocHOBe 1poBejieHHbIX UCCTIeI0BaHUI

CJIeLyeT OTMETUTh HarOOIbINy0 3(hdEKTHB-
HOCTb IIPUMEHEHUs IpernapaTa IPUPOHOTO
IIPOUCXOXKIAECHNS JKOCTUM JIJIS TTOBBITIIECHUS
YPOKAWHOCTU W KavyecTBa MPOAYKIUU TTPHU
BBIPAIIMBAHUN 3EPHOBBIX B 3KOJIOTMYECKOM
3eMJIe/IeTNH.
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IMPOAYKTUBHICTD KVJIBbTYP CIBO3SMIHU TA POAIOYICTD
YOPHO3EMY OIIIJI30JEHOIO 3A BILIMBY I'PYMIII BLIOI

| ®.C. Taqmm|, I.T1. BoiiTosa

XmeavHuybvka depicasha CinbCbko2ocnodapcbka 00caiona CmaHyis
Incmumymy kopmié ma cinvcokoeo eocnodapcmea Ilodinns HAAH

Hasedeno pesysvmamu cmayionaphux 00caioxncerHs 3 8UEHEHHS KOMNACKCHOI 0i cudepanbHoeo
y0obpeHHs 3 mpaduyiiHumu eudamu 0o0puU8 Ha NPOOYKMUBHICMb KYAbIMYp ma pooUicHb
TpyHmy 3a n’smuninvHoi cieo3minu. Bemarnoeneno, wo cudepayis sk 0ionoeiyHuil Maioeu-
mpamuuil 3acié pecypcHo2o 3a0e3neveHHst € aAbMepHAMUSHUM 8UOOM YOOOPEHHS YOPHO3EMY
0nid301eH020 0451 OMPUMAHHA CMABINbHUX YPoJCcais K nepuioi y0oopioeanrvHoi Kyaemypu,
nio aKy 6e3nocepedHb0o GUKOPUCMAHO cudepam, mak i HACMYNHUX Y CIB03MIHI 3a805KU 11020
nicasoii. Bukopucmana sk cudepanvie 000pueo 2ipuuys 6ina cnpuse He auue NOKPaueHHI0
PpoOHOCMI TPYHMY, a il 3MEHUEeHHIO 3a0yp aHeHOCMI ma ypajceHHs Nocieie xeopobami,
HACAIOKOM 4020 € 3DOCMAHHA NPOOYKMUBHOCMI CI603MIHU.

Karouosi caosa: 2ipuuys 6ina, cudepanvre doopuso, npoOyKkmueHicms, 0AAaHC SyMycy, 6araune
NOJNCUBHUX PEUOBUH.

XapaKkTepHOI0 0COOIUBICTIO CHOTOACHHS
€ eKOJIOTi3aIlisT 6HaraThoX HAyK, ¥ T. 4. i ramysi
3eMJIepOOCTBA, 10 CIPSIMOBAHO Ha 3a0e3rie-
YeHHS PO3IIUPEHOTO BiITBOPEHHS POIOYOCTI
TPYHTY, OTPUMaHHS eKOJIOTIYHO i eHepreTnd-
HO OOIPYHTOBAHOI ITPOJYKTUBHOCTI OPHUX 3€-
MEJTh 32 YMOB JIOTPUMAHHST GE3MEKH JIOBKIIIST
1 Bupouienoi npoayxkuii [ 1]. 3a nunimmix cuc-
TeM 3eMJIepoOCTBA iCHYE AedIUT JOCTYITHIX
(op™ esremeHTIB MiHEPATbHOTO JKUBJIEHHS Y
rpynTi [2—5]. Tomy rocraso nurtanHs moiry-
Ky JIOCTYITHUX 1 MAJIOBUTPATHUX 3aX0JIiB 30€-
PesKeHH4 Ta BiZIHOBJIEHHS POMIOYOCTI IPYHTY,
OJTHVIM 3 SIKUX € 3eJieHe J0OpuBo. Ajke crie-
paitist — 11e MOOLIi3allist TIOKUBHUX PEYOBUH
3 GE3KOIITOBHOI COHSTYHOI eHeprii, eJIleMeHTiB
atmocdepu Ta Maiizke He BAKOPHUCTOBYBaHUX
HIKHIX TOPU30HTIB IPYHTY. 32 KJIIMATUIHOTO

© [®.C. Taauu], T.11. Boiirosa, 2014

noTenttiany 3axignoro Jlicocrerny mMoxinBe
BUPOIIYBaHHS B IPOMiKHUX TIOCiBaX HU3KH
KyJIBTYp: Tipuuili 6101, pelbKu OJIiiHOI, TO-
poXy, BUKU poi, rpeuku Toio. Cepen 1ux
KYJIBTYD Tipuuniis 6ijia BUPISHSETHCS HU3BKOKO
BapTICTIO TeKTapHOI HOPMU HACiHHA 32 Hall-
Giabinoro koedimienTa HOro po3MHOMKEHHS,
HEBUCOKOI0 HOPMOIO BUCiBY, MBUAKUM Ha-
KONUYeHHAM (hiTOMAaCcH i € EKOHOMIYHO J10-
IIJIBHOIO CUJIEPATIbHOIO KYJIBTYPOIO B YMOBaX
Homimms.

Yepes 50—-60 aHiB 1151 KyabTypa 3a6e3-
neuye Bpoxaitricts 200—350 11/Ta 3esmeHoi
Mmacu. B nasemuiii 6iomaci micrurses 130—
175 kr azory, 40—48 — dochopy, 187—-250 kr
kasiio [6]. [IproproBanHs y TpOMiKHUX TIOCI-
Bax cuzaeparis 3a Bposkaitnocti 200—250 11/ra
exBiBasieHTHO 16—20 T/Ta 3BUYAITHOTO THOIO
[7]. Bimomo, 1110 cumepaty BifMoBiAI0TH ce-
PeIHiM /103aM BHECEHHS THOIO, a 32 MTOEIHAH-
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HS 3 COJIOMOIO 3¢PHOBUX €(DEKTUBHICTH TAKO-
ro go6puBa Oyjie 3HAUYHO BHUIIOI, HABITh Bijl
MIOETHAHHS 3 TPAAUIIIHHUMY BUIAMU — THOEM
Ta MiHEpaJbHUME J106PUBaME, 0COOIMBO 32
CYMiCHOTO BUKOPUCTAHHS MOJOBUHHUX iX
HOPM.

Cuneparu KalycTssHUX BUKOHYIOTb 3Ha4-
Hy (hiTOCaHITApHY POJIb Y 3MEHIIeHH] 3a0yP’s-
HEHOCTI, XBOPOO Ta MIKIHUKIB ClIbCHKOTOC-
noslapcbkux ocisis. [le cripuse piskomy cko-
POYEHHIO XIMIUHKX 3aCO0IB 3aXKUCTY POCJIUH
Ta OTPUMAHHIO €KOJIOTIYHOI TPOAYKIIII.

Mera gocaigkenb — BCTAHOBJIEHHS il Ta
nicaamii cugepaibHoi 6GioMacy MiC/ASKHUB-
HOTO BUPOIIYBaHHS Tipuuili OLI01 32 Pi3HUX
KYJIBTYP-TIOTEPEHUKIB Y cucTeMax yao6-
PEHHs Ha iX TPOJAYKTUBHICTh Ta POIIOUICTH
IPYHTY T SATUITIBHOT CIBO3MIHU: TIIIEHUIISA
03¥MMa — IIYKPOBUii OYPAK — SUMiHb IpUN —
KYKypy/i3a Ha CUJIOC — TOPOX.

MATEPIAJIN TA METOAM JOCHIIXKEHD

JlocmizkeHHs TPOBOANIN 32 PI3HUX CHUC-
TeM yI0OPEHHS Y CTAI[lOHAPHOMY MTOJBOBOMY
nocatizii XMeJTbHUIbKOI JIep;KaBHOI C.-T. J0C-
Jianoi cranuii IncTuTyTy KOpMIB Ta ClilbChb-
koro rocnogapcersa [Hoxinns HAAH.

[pyHT HOCTIAHOTO TOJSA — YOPHO3EM
OMII30JIEHIIT CePeHbOCYTIIMHKOBUIA; 06JIi-
KOBA ILJIOMIA JUISTHKYE — 40 M%; MTOBTOPHICTH —
TPUPA30Ba; PO3MIIIEHHS TIJITHOK — CUCTEMa-
tuyne. Bmict rymycy (3a Tiopinum) — 3,22—
3,64%, pH — 5,7-6,7, rigposizoBaHoro aso-
Ty — 171-199 mr na (3a Kopudimsaom), py-
xomoro ochopy — 114—178 Ta kamio 83—-86
(3a YupikoBum) Ha 1 KT TPYHTY.

Tuiii Ta pocopHo-Katiiini 1o6puBa BHO-
CHJIH 11171 3510J1€BY OpaHKY, a30THI 100puBa —
I1i/] PAaHHBOBECHSIHY KyJIbTUBAIlil0. Y BapiaH-
Tax i3 BUKOPUCTAHHAM Ha YI0OPEHHS COMOMU
nepej TPUOPIOBAHHAM Y TPYHT JI0JJATKOBO
BHOCHJIN a30T y po3paxyHky 10 kr/T cosomu.
Ha cumepar BuciBaaun ripunirio 6iry copty
[Momonauka. locaijskeHHST TPOBOAMIN 32
METO/IUKOIO T10JIb0BOTO focainy b.A. /locne-
XOBa.

PE3YJIBTATH TA IX OBTOBOPEHHS

3a poxu gocruijpkens (2006—-2010) Bcra-
HOBJIEHO, 1110 Tipuwils 6isa copry IomosstHka

3a BIIHOCHO KOPOTKOTO Tiepiogy — Bin 36u-
paHHS KyJBTYpPHU-TIONIepeHUKA /10 TIBITIHHS
HacTynHoOI Kyasrypu (65—70 1i6) Ta cripusit-
JIUBUX YMOB BUPOIILYBAaHHS TOBOJII HMIBUKO
HapoIy€e cujepaibHy 6iomacy, KpiM Toro,
3MeHIye 3a0yp’stHeHiCcTh ciBo3Minu Ha 20—
40% Ta piBeHb yPaskeHOCTi 36PHOBUX KYJIBTYD
KOpPEHeBUMM T'HUJISIMU Y 2—3 pasu. 3aBASKU
BHCOKOMY TpaHcIipaIliiiHoMy koeditienry ii
POCJIMHY TIO3UTHBHO PEAryioTh HA HEOOXITHY
KIJTbKICTh aTMOC(hepHNX OTIa/liB i TUM CaMUM
CIIPUSIOTH 3POCTAHHIO BPOXKAWHOCTI 3€JI€HO1
MacH.

Bupourysannsg xpecTousiTol KyJabTypu
B JIOCJII/I 3a PI3HUX KYJILTYp-TIOTIePe/HNKIB
Masio ¢Boi ocobmusocti (tabsmig). Taxk, pis-
HUI MIXK JJaTaM¥ TTOCIBY KYJBTYpP 3a paH-
HBOTO TEPMiHY 30MpaHHS MIIEHUI 03UMO]
MIOPIBHAHO 3 AuMeHeM ApuM (y cepesiHboMY
9 11i6) 3abesmeuyBaia TPUBAJIIINIT BereTarii-
HU 1epiofi POCJIWH 32 ONTUMATbHUX TTOTO/I-
Hux yMoB. Lle crpusiio 361/IbIIEHHIO BMICTY
CyXOi PEYOBHHM B POCTMHAX Ta i IBUIIEHHIO
BpOXKaMHOCTI cujiepara.

[TepeBaroio suMeHIO SIPOTO AK KYJBTYPHU-
HOIEePEHUKA € 3aTUIIEHHS O1JIBIIOTO 3a1acy
MIPOLYKTUBHOI BOJIOTH y TPYHTI, 110 e(heKTIB-
HO BUKOPHUCTOBYETBCA /17151 (POPMYBaHHS BPO-
JKalo cuiepaTta B POKU 3 He3HAYHUM Jieitu-
ToM atMochepHux omajiB. Came 11eit YMTHHUK
HiBeJII0E MEeBHOI0 MIpOIo pisHMI0 GioMacu
ripuniii 6i01 (K 1 BUXIJ CyXOl PEYOBHHN)
MOPIBHAHO 3 KYJIBTYpPaMU-TIOTIEPETHUKAMU.
Bucoka 3asexHicTh i€l KyJbTypH, 32 BUPO-
IIyBaHHs ii Ha 3ejieHe J0OPUBO, Bijl BILIUBY
MTOTOJITHUX YMOB HiBEJIOE IOIIJIBHICTD BUKO-
PUCTaHHS 3¢PHOBUX KOJOCOBUX KYJBTYDP SIK
ronepeHnKiB Y 30H1 3axigHoro JlicocTtemy.
Kpim TOTO, Majio 3MiHIOETbCS BUXiJl CyXOi
PEYOBUHH, 1110, IK 3’ACyBaJOCh, MEHIIIE 3a-
JIESKUTD Bijl YMOB BUPOIILYBaHHS uepes obep-
HEHY TEHJICHIIiI0 10TO BMICTY /10 BPOXKaIO i €
BaroMilifM MOKa3HUKOM e(DEeKTUBHOCTI IIPO-
JIyKTUBHOCTI CHIepara.

Tipuwuiis Gisia B OEHAHHI 3 OAPIOHEHOO
HETOBAPHOIO YaCTUHOIO 3€PHOBUX KYJBTYP,
10 SIKO1 TO/IA€THCS MiHEpPaJTbHUI a30T y PO3-
paxysky 10 Kr/T cosiomu, 3aBx/1 3a0e3neuye
BUIIY BPOKaliHicTh GioMacy Ta BUXi CyXoi
PEYOBHHH, TAK CAMO SIK 1 OKPEMO (€3 COJIOMH.
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YpoxkaiiHiCTh Ta BMICT CYX0i PeYOBHHHU CHIEPATLHOT MacH Tipunii 6iioi
3a pi3HMX cHcTeM ynodpenns, T/ra (2006—2010 pp.)

Kynsrypa-nonepenank

E 5 IIIIEeHUIIST 03UMa SYMIHb SIpUii
=
= a . - a . o .
®Domn ynobpentst EZ = 3 =2 | 3 = ° 3% | 3
5|l gE| Bl PR g B i
2 g3 =g £2 | =8 23 £ 2 £ | X8
o'% é‘ 3 29 %5 o'% é‘ 3 29 %7
-’ S| &g | 82| %2 s &z | &=
[Tpupomna pomiouicts  cumepar 16,1 0 194 3,31 13,6 0 17,0 2,10
rpynty (6e3 106puB) crepar +
coJioMa 18,8 27 18,4 3,56 15,7 21 15,7 2,19
Minepanbuuiit (NPK)  cunepar 23,0 69 16,8 3,84 23,0 94 14,7 3,43
cujepar +
coioMa 25,4 93 16,2 4,10 25,4 118 15,6 3,85
Oprauniunuii (rHiit) cujiepaT 23,2 71 16,8 3,88 22,4 88 156 3,91
cuzepar +
cojioMa 26,0 99 16,2 4,24 24,2 106 156 4,25
Oprano-MiHepanbHUil  cugepar 22,4 63 18,0 3,95 25,0 114 16,3 4,18
(1/2 ruiit + 1/2 NPK) cuepar +
coJioMa 26,3 102 16,4 4,22 27,5 139 17,5 4,74
HIPy5 £ 1/Ta 1,60 1,51

Tax, mobiuHa TIPOAYKINS 3ePHOBUX BUKOHYE
poJib €Tabii3yI0uoro YNHHUKA HAWBUMO-
TJIMBITIOL TIO/I0 KOMILJIEKCY HECTIPUSITIMBUX
YMOB TIPOMI>KHOI CHIepasIbHOI KyasTYpH (TTi/1-
BUIIIEHHs cTabiibHOCTI Bpoxkaio Ha 10—42%
MicJd MIIeHnI 03UMOi Ta Ha 25—142% micasa
STIMEHTO SIPOTO).

EdexruBHicTs ripunili 61101, SK i iHIIHX
CUJIEPATIB, TIOJISITAE He JINIIE B 3/[ATHOCTI PoC-
JIVH 32 BITHOCHO KOPOTKWH TIepPio/] HApoIIyBa-
TH HeOOXiIHY KiJIbKICTb cuepaibHoi biomacu,
a i1 y sabesmeuenHi craGibHOI BPOKaIHOCTI
KyJIBTYD, 10 yao0protoThest. Hacammeper e —
HPUPICT YPOIKAHOCTI T1epIiiol y100pIoBaibHOT
KYJIBTYPH, T/ SIKY Ge3110cepeiibo BUKOPHUCTO-
BYETHCS CUIEPAT, Ta TCJS/IiSI 32 BUPOIILYBaH-
HSI HACTYITHUX KYJIBTYP CiBO3MiHMU.

3a pokM JoCHiIKeHb BHeceHe Ge3oce-
PEAHBO il yA0OPIOBAIBHY KYJIBTYPY 3€JIeHe
1006pUBO 3a6€311eYnyI0 3pOCTaHHs BPOXKaii-
HOCTI KOPEHEILIOAIB I[yKPOBOro OYpsAKy Ha
46-56 11/Ta (10—15%) Ta curocHoi macu Ky-

Kypynasu Ha 33—44 (7—13), a 3a moeiHAaHHS 3
COJIOMOIO KYJIBTYPHU-TIONIEPETHUKA SPUX 3€P-
HOBUIX i3 BHECEHHSIM MiHEpPaJIbHOTO a30TY 3
pospaxyHnky 10 xr/T cranoBusio 67-77 (14—
22)155-56 1/ra (11-17%) Bigmnosizano.
BupotyBatHs mpocamiux, 0coOJuBO I1y-
KPOBOTO OYPSIKY, 3a Pi3HUX ITOTOAHUX YMOB
3a0e31edy€e BiTHOCHO BUCOKY BPOXKAIHICTD
(19-51%) nopiBHSIHO 3 KyJIBTypaMU BY3bKO-
psiHOTO cocoOy ciBou (57—183%). Tomy Ha-
BiTb HE3HAUHE 3HMIKCHHS I[bOTO TIOKA3HIKA 32
BUKOPUCTAHHS HETPAAUIIIHHOTO yI0OPEHHS
(Ha 2—5% mix mykposumM Oypsikom i Ha 1-10%
i/l KYKYPY/A3010 Ha CHJIOC) 3aBASKH BUCO-
KoMy 6ioJIOriuHOMY IOTeHIianxy iX mpo-
JIYKTUBHOCTI He € icToTHUM. Kpim ToOrO, 118
3HM)KEHHS 3yMOBJIEHO HE CAMUM 3aCTOCY-
BaHHSIM 3€JIEHOTO yA00pPEHHS, a BJIaCTHBIiC-
TIO OY/b-SIKOTO BUAY A00PHUB 3MEHIITYBATH
KOHKYPEHTHY CIIPOMOSKHICTDb Y THUPOKOPSI/I-
HUX TI0CiBaX Ha MPOTUBArY CyIiabHUM. Tomy
KYJIBTYPH BY3bKOPSIAHOTO CIoCO0y ciBOH 3a
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@.C. TAJINI], T.TT. BOUTOBA

3HAYHO HMIKYOTO GiOJOTIYHOrO IOTEHIiary
IPOJAYKTUBHOCTI 3aBASAKU Iicasanil cune-
pasbHOi 6iomMacu 3a6e3MeuyI0Th 3POCTAHHS
MPOAYKTUBHOCTI sSYMeHIo siporo Ha 6-9%,
ropoxy — Ha 10-13, nmieruni o3umoi —
Ha 7—10, a 3a moegHAHHS 3 COJIOMOIO — Ha
10-15, 13-18 1 11-14% Bixnosigno.

3 OorJsAy HA Te M0 BPOKAWHICTD sSuMe-
HIO sIporo Ha 57-94%, ropoxy — na 72—83,
a rreHuIl 03uMol — na 149-183% sanexuTnb
Bi/l TOTOIHIUX YMOB, TCIISI/IS 3€I€HOTO 06~
pUBa € JIOBOJI MO3UTUBHUM YMHHUKOM IO/I0
MiIBUTIIEHHS BPOKAWHOCTI SUMEHTO SIPOTO Ha
4—15%, ropoxy — Ha 5—38, IIIeHunI 03UM0oi —
Ha 8-29%, a 3a oeAHAHHA 3 COJIOMOIO — Ha
2-12,10-451 10-34% BixmnosigHo.

Pesyusbratu focifskenb CBii4aTh, 1110 CH-
JiepasibHa Giomaca ripuuniii 61101 crpuse Bij-
HOBJIEHHIO I'yMYCHOT'O CTaHy IPYHTIB, 31e01/1b-
MIOTO 32 MOETHAHHS i3 COJIOMOTO, HE3aJIesKHO
Biz ¢ony ynobpennsa (puc. 1).

Don 6e3 BUKOPHUCTAHHS JOOPUB Ma€ 3HaY-
HUM 1eillUT TYMYyCY i 3aBISKU TTiCJSKHUB-
HUM Ta KODEHEBUM peliTkaM 3abesneuye
JIIIIE TIOJIOBUHY TToTpebu Bix HOpMu (52%).
CoJsoma Ta cuziepaT, BAKOPUCTaHI CyMICHO $TK
opraHiute 100pUBO, HA 1IbOMY (HOHI HAOIU3HU-
JI1 I0TO PiBEHb Mali’Ke JI0 BUXIHOTO CTaHy
(82%). TIpubIM3HO TAKOTO CAMOTO PE3yJibTa-
Ty (76%) MOXHA JOCATTH 32 BUKOPUCTAHHSI
JIUIIIIE 3€JIEHOTO J0OPMBA B CHCTEMI MiHEpasib-
HOTO yI00pEHHSI, KA He € CIPUSATINBOO JIJIsT
Hakonudyenus rymycy (63% Bix Hopmu). 3a
TaKOi CUCTEMU TIOEHAHHS CHUjiepaTa 3 cOJio-
MOIO 3ePHOBHUX KOJIOCOBUX 3abe3reuye 6es-
nedinuTanil 6ananc rymycy. [ogibuuit cran

JIOCSITAETHCST HA OPTaHO-MiHepasbHOMY (DOHI,
ne ekoHoMutbest 50% eKkBiBaJeHTHUX /103
TIIbKU OPTAHIYHUX Ta MiHEPAJIBHUX J0OPUB.
Ha nvomy cujiepabia 6iomaca, 3acTOCOBaHA
SIK OKPEMO, TaK 1 B IMOEAHAHHI 3 ToapiOHe-
HOIO COJIOMOIO, CIIPUSIE HAKOITMUEHHIO TYMYCY,
OJIHAK YHACJIIZIOK CKOPOYEHHS TBAPUHHUIIBKO]
rajgy3i He[OCTaTHbO BUKOPUCTOBYETHCS 32
HUHIIIHIX YMOB IOCIO/IaPIOBAHHSI.

Ha opraniuynomy ¢oni 3a BUKopucTanus
16 T rrOTO Ha 1 ra CIBO3MIHHOI TIJTOTI MOKITBE
3MEHIIIEHHS HOPMU BHECEHHS THOTO 10 8—10 T
32 YMOBH KOPUTYBAHHS BUXI/IHOTO I'yMYCHOTO
CTaHy HeTpaAuIiiHMu BuaaMu Jo6puB. Ta-
KOJK OpraHiuHa cucTeMa yI0OpeHHs 3a MOE/-
HAHHS 3 CHIEPATBHOIO 610MaCOIO Ta COIOMOIO
MOKe BUKOPUCTOBYBATHCH JIJISI TIBHU/IIOTO
BI/ITBOPEHHS TYMYCHOTO CTaHy I'PYHTIB.

[Too BMiCTY MOKUBHUX PEUYOBUH Y TPYH-
Ti, 3TITHO 3 SKUM OTTUMATBHUMN PEKUM KIB-
JIEHHST B yMOBaX JIOCJI/KYyBaHOI 30HU 3a6e3-
[IEYyETHCA 32 X IMOBEPHEHHS /10 BUXIHOTO
cTaHy (3a YMOBYM HE3HAYHOTO 30iJbIIEHHS
docdopy), To BiguysKeHH iX 3 yposKasMu 6e3
BUKOPUCTaHHs H0OpUB Ha (HOHI IPUPOAHOI
POIOYOCTI TPYHTY CTBOPIOE 3HAUHUI Jedi-
IUT, 32 SIKOTO 3a0€e31eYeHICTh a30TOM CTaHO-
Buth 38%, dochopom — 11, kamiem — 17%
Bix HOpMU (pHC. 2).

HanxomkeHHS MOKUBHUX PEYOBUH Y
[PYHT BizOy/0Cs 3a KOMILIEKCY TPaguIiiii-
Hux (rHIiM, MiHepabHi T06pUBa) Ta HETPaIU-
[ITHUX BUIIB yI00peHHS (ColoMa, cuepar),
10 32 ICTOTHOTO NPUPOCTY HpOlIyKTI/IBHOCTl
CiBO3MIiHU CIIPUSIE 3HAYHOMY 3POCTAHHIO 1X
BiuyskeHH:. JIuiiie 3aBASKY MOETHAHHIO YCiX

IHTEeHCUBHICTb

lMpupogHa
POAKHICTb FPYHTY
(6e3 nobpuis)

(NPK)

MinepanbHuii

OpraHidHui
(rHivi)

OpraHo-
MiHepaabHui
(1/2 rrivi + 1/2 NPK)

Puc. 1. 3aGe3neueHicTh ryMycOM CHUCTEM YIOOPEHHS Ha pi3sHUX (hOHAX i3 BUKOPUCTAHHSIM HETpaIu-
HiliHKUX BUAIB 100puB: [] — doH; [l — poH + cunepat; [] — doH + cuaepart + cosoma
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lMpupoaHa
POLIOHICTb IPYHTY
(6e3 nobpms)

OpraHo-
oD ———————
(1/2 rnisi + 1/2 NPK)

T T

0 20

T T T

40 60 80 100 120

IHTeHcumBHICTL GanaHcy, %

Puc. 2. 3abe3neueHicTh OCHOBHMMM €JIEMEHTaAMM XUBJIEHHS Y CiBO3MiHI Ha pi3HMUX (oHaX:

E—NE—-P;0—-K

BUJIIB yIOOPEHHST 320€311€4yETHCST ONTHMAIb-
HU PesKuM KUBJIEeHHS: a3oTy (98%) 1 kasiio
(102%) — 1o BUXIZHOTO CTaHY Ta MEPEBUIIIEH-
HsT iioro — o710 dhocdopy (114%).

[l cucteM opraHiuHOTO Ta MiHEpaJb-
HOTO (DOHIB 3 BUKOPUCTAHHSIM TOBHIX HOPM
yIOOpEHHST BaKJIUBO MOEIHAHHS COJIOMHU Ta
cuziepanbHoTo 106puBa. Jluiie 3a Takoi yMo-
BU 11i GOHM CTBOPSATH ONTHMAJbHII GaaHC
MOKUBHUX PEYOBUH JIJIsI KYJIBTYP, 10 BHPO-
Iy BaTUMYThCSI.

BIUCHOBKHN

Cugepartist ik 610T0TIYHNN MaJIOBUTPAT-
HII 3aci0 pecypCcHOTo 3a0e31eUeHHS € aibrep-
HATUBHUM JKEPEIOM yI00PEHHST YOPHO3EMY
OT30JICHOTO JIJIT OTPUMAHHS CTaGIIBHIX
yPOsKaiB He JIHIIe Mepiioi yao0poBaibHOI
KYJIBTYPH, TIiJI SIKY 0e3110CePeIHbO BUKOPUC-
TAHO CHjlepaT, a i HACTYITHUX Y CiBO3MiHi 3a-
BIISTKY MOTO TCTSIIL

Buxopucrana Ha 3ejieHe J0OPUBO TiPUUIst
6ista crIpusiyia MOKPAIEHHIO POJIOYOCTI IPyH-
TY, BMEHIIIEHHIO 320y P sTHEHOCTI Ta ypakeHOoC-
Ti IOCIBIB XBOpoOaMM, a OTKe, 3pOCTAHHIO
BpOKAtHOCTI KyJABTYD: (32 6e3110CepPeiHbOrO
BHECEHHsI) I[yKPOBOTO OypsiKy Ha 46—77 11/Ta,
KYKypyI3u Ha cuioc — nHa 33—56; (3a micuisi-
il cuaepara) mireHuri o3umoi — Ha 3,3-5,7,
SYMEHIO sporo — Ha 2,6—4,9, ropoxy — Ha
1,8-4,9 u/ra.

OTke, 3a HECTaul TPAAUIIITHUX PECYPCiB
yI0OpEeHHsST HEAOMIJIBHO HEXTYBATH JKOAHUM

13 HaBe/IEHUX aJIbTePHATUBHUX JIXKePeT MiIBU-
IIIEHHST POJIIOYOCTI TPYHTY, IO CIIPUSTUME TIO-
MTOBHEHHIO OPTaHiYHOI PEYOBWHU, OCHOBHUX
€JIEMEHTIB JKUBJICHHS Ta 3HAYHO MOKPAIIUTD
TYMYCHUII CTaH Ta PEXKUM MTOKUBHUX PEUYOBUH
Y HbOMY.
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3ABUCUMOCTD DOPEKTUBHOCTU YIOBPEHUI
OT TUAPOTEPMUYECKHNX YCJIOBU

P.B. Caiinak

Incmumym 600nux npoonem i meniopayii HAAH

Bukaadeno pezysomamu docaiodcenv énaugy cucmem y0oopenHs Ha NpOOYKMUBHICIb KYAb-
myp KopomxopomauiiiHoi cieosminu. Hasedeno 3anexncnocmi piens epojcaiiHocmi nuieHuyi
03UMOI, KApMOoNAi ma SUMeHI0 P00 3 YPAXYBAHHAM 2i0pOMEPMIUHUX YMO8 8ECHAHO-AIMHBbO2O
nepiody eecemauii Ha mai pisHux cucmem y0obpeuHs. Busnaueno onmumanvri éeausunu
2iopomepmiuHoeo Koe@iuienma 3a Keimerb — Aunens 045 3a0e3neveHHs MaKkcuManbHoi egex-
MUBHOCMI 0p2aHIYHOT, MIHEPAAbHOI Ma OpeaHO-MiHeparbHoi cucmem yoobpens. Bcmarnosaeno
6nau6 000puU8 HA 3HUNCEHHS BUMO2 KYAbMYD CI603MIHU 00 YMO8 8040203a0e3NeHeHHs.

Karouoegi caosa: echexmusnicmo cucmem dobpus, eidpomepmiuni ymosu, 8poicail.

YpoBeHb MCTOTB30BAHUSA MPUPOIHBIX
pecypcoB 3emJeiesinsd PeryJaupyercs ¢ Io-
MOIIIBIO arPOTEXHOJIOTHI BBIPAITUBAHUS CEJTh-
CKOXO3SHCTBEHHBIX KYJBTYP, a KPUTEPUEM
olleHKH UX 9 HeKTUBHOCTU B OCHOBHOM BbI-
CTyTAaeT yPOKalfHOCTh M KA4eCTBO pPacTeHHe-
BoTIecKol mpoykunu. OHAKO YPOsKaiHOCTD
KYJIBTYP 0 TOZIaM KOJIEGIIETCS IO/ BIMSIHUEM
arpoMeTeopoJIOTNIeCKUX (PaKTOPOB, UTO 3a-
TPyIHsSIET OOBEKTUBHYIO OIEeHKY 3(h(deKTHB-
HOCTHU arpoTeXHOJIOTHI.

[Toropa xax cocrasssiolas Kaumara Bce-
T/Ia IMHAMIYHA, TT03TOMY JIasKe BBICOKUI YPO-
BEHDb arpoTeXHUKH, PACCYMTAHHDBIN HA CPe/l-
HIe KINMaTIIecKHe YCIOBH, He B COCTOSTHUN
JIMKBUIUPOBATH €KETOMHbIE KOJTEeOAHs YPo-
skaeB. Bosibias n3aMeHUMBOCTD BO BpeMeHH U
MTPOCTPAHCTBE TIPUPOHBIX (haKTOPOB, TIPEKIE
BCETO arpOMETEOPOJIOTUIECKIX YCJIOBHIA 1 TIO-
KasareJieil IJI0I0PO/iA TIOYBBI, IIPe/LyCMaTpH-
BaeT MHOTOBAPHAHTHBIN XapaKTep UCTIOJIb30Ba-
HUS arpOPECYPCHOTO MOTEHITNAIA TEPPUTOPUH
[1-3]. Amanrrarus arpoTreXHnYecKux penieHui
K crieruuKe yCJI0BUH BHENTHEH Cpejbl ecTh
O/IHUM M3 OCHOBHBIX YCJOBUH YCTOMYMBOTO
pasBUTHS 3eMJle/lesinsd YKPauHbl U ajlbTepHa-
TUBOU TIPEOJI0JIEHUsT HeOIATOMPUSTHBIX TI0-
CJIeJICTBUIN MX TIPOSIBICHUI.

B pesymwrare aroro, uzyuenue adpdex-
TUBHOCTU COCTABJISTIONINX CHCTEM 3eMJefie-
JIUSL C YYETOM TIOTOJIHBIX YCJIOBUN SBJISET-

© P.B. Caiipax, 2014

€4 aKTyaJbHBIM BOIIPOCOM. AKTYaJbHOCTb
JTAHHOTO BOIIPOCA MOBBILIAETCS B YCJIOBUSIX
COBPEMEHHBIX KJINMAaTUYECKUX U3MEHEHUI,
KOTOPBIE CYIIECTBEHHO MTOBJIUSIN HA YPOBCHD
BJIAr000€eCIIeYeHUsT TEPPUTOPUN YKPAUHBI.
3a nepuoza 1991-2010 rr. yacTh TeppuTOpUN
CTPAHBI C OCTATOYHBIM YPOBHEM YBJIAXKHE-
HUST YMEHBIINJIACH CPABHUTENBHO C TIEPUOIOM
1961-1990 rr. mouru Ha 19% [4].

Pemenue 310il mpobJIeMbl BO3MOKHO
Ha 6ase CHCTEMATHYECKUX MCCJAEOBAHUN B
JIOJITOCPOYHBIX arpoOTEXHUYECKUX OTIBbITAX,
KOTOpBIE ABJIAIOTCS TeOPETUIeCKoi nHbop-
MaI[MOHHO 6a30ii Jist onpesesenust ahdex-
TUBHOCTH arpOKJIUMATHUECKUX, TIOYBEHHBIX,
OUOJIOTUYECKUX, TPOMBIIIIEHHBIX PECYPCOB
U TIPOU3BOJUTEIBHOCTU KYJIBTYD [5].

MATEPUAJIBI U METO/IbI
NCCIENJOBAHUU

VcememoBaHms TPOBOAMIIN HA OCHOBAHWH
CHCTEMHOTO aHaJIM3a W MAaTeMaTHYeCKOTO
MO/IEJIMPOBAHUS MHOTOJIETHUX Pe3YJIbTaTOB,
OCYIIECTBJIECHHBIX B CTAIMOHAPHOM OTIBITE
WNHucTnTyTa CebCKOX035HMCTBEHHON MUKPO-
GUOJIOTUH ¥ arpONPOMBIIIJIEHHOTO TIPOU3-
BojicTBa (YkpanHa, YepHuUrosckas 061acthb).
[TouBa OIBITHOTO yYacTKa — JIEPHOBO-CPETHE-
IO/I30JIMCTad CyIlecyaHast Co CJIeLyIONIUMU 110-
KazaTeJIsIMU TITOZI0OPOAINST: COZIEPsKaHIe TyMyca
(3a Topunbim) — 1,02%, coenmunennuii ruapo-
su3oBanHoro azota (3a Kopudungom) —
0-82, mopBuskHBIX coennaennit ochopa —
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180, o6mennoro Kaaust — 70 Mr/Kr TOYBHI,
pHeon — 4,8, H, —25 Mr-sKkB/KT TIOYBBI.

Boimm wceenoBanbl caemayionme cucTe-
Mbl yI00peHuii: KoHTpoJIb (6e3 yaobpenuii);
MmuHepaabHas — NggPg,Kge oprannueckas —
HaBo3 20 T/Tra THOIO, cumaepart (JIONUH,
15 1/ra), mobouyHast npoaykius (cosoma,
5,5 T/ra); opraHoMHHepaTbHass — HaBO3
10 1/ra + NggPesKgg, mobOUHAST TPOIYK-
s + NggPgsKge. HaBos, cunepatsr u comomy
BHOCUJIN HETIOCPE/ICTBEHHO TIOJT KapTodeb
OCEHBIO.

[ToceBnas miomanp yuacrka — 102 M2,
yuetnass — 60 Mm% moBTOpenue — 4-pasoBoe.
CeB006OpOT: KJleBep — MINEHKUIIA O31Mast —
KapTodesb — sTYMEHb SIPBIL.

PE3VJIBTATBI U X OBCYKIEHUE

OpranoMunepasbHasi cucrteMa yao0peHust
obecrieunia HalBBICIILYFO TIPOYKTUBHOCTD BCEX
KyJIBTYp ceBoobopota. Ha dore nanuoi cucre-
MbI yro6penus B cpenrem 3a 2005-2010 rr.
YPOKAWHOCTD KJIEBEpa, MITEHUI[BI 03UMOM,
Kaprodess U SUYMEHST IPOBOTO COCTABJISAIA
coorBercTBeHHO 35,8, 3,7, 26,7 u 3,56 1/Ta,
4T0 Ha 46, 68, 112 1 156% mpebItmacT GHoH
€CTECTBEHHOTO TIOI0PONst 1OUBBI (Tabu. 1).
Pasrouennsbiii s ekt obecrneunsia u opra-
HUYecKast crcTeMa yIoOpeHUsT ¢ BHECEHHEM
JIBOMHOIT HOpMBI HaBo3a. [Ipu aToM mpupocT

ypOsKaitHOCTH Ha (DOHEe HABO3A 1 €T0 COUETAHNST
€ MUHEPAJIbHBIMHU YAI0OPEHHUSIMHE 32 CUET TT0CIe-
JICHICTBUST BTOPOTO TO/Ia TIOZL STAMEHEM SIPOBBIM
6b171 Ha 22—44% Goutbllie 10 CPaBHEHUIO € A-
(bexTOM B TOZT BHECEHMS TTO]T KAPTODETTD.

Vcniosib30Banue Ha yI00pEHHE COTOMBL B
KOMILJIEKCE ¢ MUHEPAJIbHBIMU YA0OpEeHUsIMU
B TOJ/l BHECEHUS M B TIEPHOJ TOCIEIEHCTBUS
MEPBOTO TOJ[A CIIOCOOCTBYET POCTY YpOsKaii-
HOCTH KapToders u ssuMens sipoBoro Ha 11,4
u 1,4 T/Ta COOTBETCTBEHHO, UTO JINTIH Ha 0,8—
2,7 T/Ta MEHbIIIE 1O CPAaBHEHUIO ¢ 3(hheKTHB-
noctbio 10 T/ra HaBoza + NPK.

[Ipsamoe melicTBUE cUAEPATOB W COJIOMBI
00eceuni pocT yPOKaHOCTH KapTodeist
Ha 5,4—6,1 T/Ta, 4T0 HA 4—5 T/Ta MEHbIIIE 110
CPaBHEHUIO ¢ MUHEPATbHBIMU YIOOPEHISIMH.
OHAKO UX MTOCJIE/IENICTBYE B IEPBBIN TOJ IO/
STYMEHEM STPOBBIM U BO BTOPOM TOJl — IO
KJIEBEPOM COOTBETCTBYET YPOBHIO TIPSIMOTO
JIeHCTBUST MUHEPATIBHBIX YA00PEHMIA,

Bce cucrembl ynoOpeHuii cnocobCcTBy-
0T CHIKEHUIO KoaddUIneHTa Bapuanu
VPOKANHOCTH TI0 CPABHEHUIO C KOHTPOJEM:
knesepa — a0 10%, mmenunsr — 14, kap-
topenss — 20 u sumens sipoBoro — 10%
(puc. 1). OnHako ypoBeHb Bapuanuu abco-
JIOTHBIX TIPUPOCTOB YPOKANHOCTH (B CpeiHeM
0 ceBO00OOPOTY ) TIpH JI0GOH cructeMe yaoope-
HUSI OCTAETCST BBICOKMM U cOCTaBJisteT oT 38%

Tabnuua 1
YpoKaiiHOCTD KYJIBTYp C€BOOOOPOTA B 3aBUCHMOCTH OT CHCTEM yI00peHus, cpeaHee 3a 2005—2010 rr.
Knesep ITimenuna o3umast Kaprodenn STumenn spoBoii
(P15Ky5) (NgoPgoKoo) (N120P60Koo) (Ny5P45Ky5)
Cucrembl yobpenuii +K K K +K
1/ra KomTpoIo. | ™ KomTpOIIO | /ra KomTpoIo. | /ra KOHTPOJIIO
T/ra | % T/ra | % T/ra | % T/ra | %
1. Konrpoiab 246 - - 200 - - 126 - - 1,39 - -
2.NPK 28,5 39 158 3,12 1,12 450 234 10,8 854 225 0,86 61,8
3. Hagos, 20 T/Ta 341 9,5 386 337 1,37 550 26,1 13,5 107 3,18 1,79 1287
4. Cupnepar 289 4,3 17,5 2,68 0,68 272 187 6,1 484 195 0,56 40,4
5. Cosoma 272 26 10,6 242 042 168 180 54 43,1 1,92 053 381
6. HaBos, 10 /ra+ NPK 358 11,2 455 3,70 1,70 68,0 26,7 14,1 112 356 2,17 156,1
7. Conoma + NPK 30,5 59 24,0 348 1,48 59,3 24,0 11,4 90,1 2,80 1,40 1011
HCPys5 3,24 0,24 3,31 0,32
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Puc. 1. KoaddumnumeHT Baprainm yposKaitHOCTH
U ee IPUPOCTOB K KOHTPOJIIO (B CPEeIHEM I10 ce-
B0oobOopOTY): [] — ypoxaiitHocTh; [ — mpupoct
K KOHTPOJIIO

Ha ore 10 T/ra HaBoza + NPK 10 63-65% B
BapuaHTe C COJIOMON U CHUjiepaltnei.

HeoHOPOHOCTD BIIUSIHUSI CHCTEM Y100~
PEeHMs 110 To/IaM Ha TPOYKTUBHOCTD KYJIBTYP
BBI3BAHA M3MEHYMBOCTHIO arPOMETEOPOJIO-
TMYECKUX YCJIOBUH, Bellb pyrue (haKToOpbl B
KOHTPOJINPYEMBIX YCJIOBHSX OIBITA OCTAIOTCS
HEU3MEHHBIMU.

B kauectBe orenku ahPeKTUBHOCTH CH-
cTeM yIoOPEHUs B 3aBUCHMOCTH OT METEO-
POJIOTHYECKUX YCJIOBHUH MCTIOJb30BaH KOM-
MIJIEKCHBIH TOKA3aTeb — THAPOTEPMUYECKUIA
koapunment Censsaunosa (I'TK). Ilo pe-
3yJIbTATaM CTaTUCTUYECKOTO MOJIEJTUPOBAHUS
paszpaboTaHbl perpeccuu 3aBUCUMOCTH hop-
MUPOBaHUA YPOKAHHOCTH KYJIBTYP C y4eTOM
I'TK BeceHHe-jeTHETO TIeproga 6e3 mpume-
HeHust yIoOpeHnil u ee IpPUPOCTOB Ha GoHe
Pa3HBIX CHCTEM YI0OPEHMSI.

MaxkcumanbHBIN YPOBEHD YPOKANHOCTH
HIIEHUIBI 03UMOU Oe3 TpUMeHeHUsT y100-
penuil hopmMupyeTcs B TOABI C BJIAKHBIMU
ycaoBusiMu BeceHHe-seTHero reproza (I'TK
1,3—1,6), kaprodest B 6osiee MIMPOKOM Aua-
nazone ['TK — ot 1,0 (HepocTaTouHO BIAK-
Hble) /10 1,5 (BIasKHbBIE), & STIMEHS SIPOBOTO —
ot 1,4 (Bnaxkubie) no 1,9 (upeamepHo BJiaxK-
ueie) (puc. 2 — a, 6, 8).

Hawusbicinast 3¢ heKTHBHOCTD CHCTEM Y00~
peHus, BhIpasKeHHast B aBGCOMOTHBIX MPUPO-
CTax ypOKaiHOCTU K KOHTPOJIIO, B OCHOBHOM
OTMEYaeTCst TPU HECKOJBKO OoJiee HUBKUX

MweHnya o3umas
48 : B B H H

YpoxaviHocTs, L/ra
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I'TK anpenb — vonb
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Kaprogenb
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©
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I'TK anpesb — nosib
6

S4umeHb spoBovi

YpoxaviHocTs, L/ra

a
A

I'TK anpenb — nosib

™~ A

B

Puc. 2. YpoxaliHOCTb MOJIEBBIX KYJIBTYp 0e3
MIpUMEHEeHUs yIOOpeHU B 3aBUCUMOCTH OT
TMIPOTEPMUYECKOro KoadhduliMeHTa BeceHHe-
JIETHETO Mepuoaa
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I'TK anpenb — vosb

Puc. 3. IIpupocThl ypoxxailHOCTH (OTHOCHUTEIBHO KOHTPOJISI) IMOJEBBIX KYJbTYp IPU pasind-
HBIX CUCTeMaxX yaoOpeHHUs] B 3aBUCMMOCTU OT THAPOTEPMUYECKOTO Koa(dduilmeHTa BecCeHHe-
JIETHETO repuoja: -4 - — HaBo3, 20 1/ra; ---- — NPK; —@— — HaBo3s, 10 7/ra + NPK

3HaueHnsx ['TK, 1 B 3aBUCUMOCTH OT KyJIb-
TypbI Mensiercs: B ipenenax 0,7—1,5 (puc. 3 —
a, 0, 8).

B 3aBUCHMOCTH OT CHCTEMBI YI0OPEHNS,
MEHSIFOTCST U TPeOOBAHUST K THPOTEPMUYECKO-
My peskumy. Boicokast achdekTuBHOCTD MUHE-
PaJIbHOI crcTeMBbI yI00pEHUsT HaOMI0IAeTC s
[pU CJAEAYIONUX 3HAYCHUIX: 110 IIIeHUTIe
osumoii ['TK 0,7-1,2, kaptodemio — 0,9-1,4,
samento siposomy — 0,9—1,7. Opranndeckas
cucreMa yobpenust (IipsiMoe JIelcTBrE U Mo-
crefieficTBIe HaBO3a) MOKET 00eCIIeYnTh Bbl-
coknii achdekT npu nokasarese I'TK 0,8—1,4,
a OpraHOMUHEpPAJIbHAsT — Ipu (oJiee HU3KUX
sgnavenusix ['TK — or 0,7 (B ycioBusix 3acy-
xu) 710 1,3 (TTpu HEZOCTATOUHON BIAKHOCTH ).

YMmenbmenne ontuMaibHbix 3Hadenuil I'TK
Ha (hoHe BHECEHUS YI0OPEH ML 110 CpaBHEHUIO
C ecTecTBEHHBIM (DOHOM TITIOZIOPO/IUS CBU/IE-
TeJbCTBYET O CHIXKEHUH PACXO/I0B BIIATH JIJIST
(opmupoBanust yposkast IMIIIeHUI[bI 03UMOI
Ha 18-46%, kaprodens — 7-30 u sumens
sapoBoro — 10-36%.

BbIBO/JbI

Ha 1epHOBO-1I030JIUCTON TTOUBE YI00-
peHust 00eCIeYnBAIOT TOBBIIIEHUE MTPOLYK-
TUBHOCTU CEJIbCKOXO3SIHCTBEHHBIX KYJIBTYP:
TIIIEHUIBI 03MMOIT Ha 9—54%, STUMEHST STIPOBO-
ro — 23-104 u kaprodesst va 33—89%. Max-
CUMAaJIbHbIE TIPUPOCTHI YPOKAWHOCTU BCEX
KYyJIBTYP ceBO0OOPOTa 00eCIIeUnBaeT OpPraHo-

2014 + No 4 + ATPOEROJIOTTYHUI FKYPHAJI

77



P.B. CAIJIAK

Tabauus 2
CHuKeHHe pacxo/a Biark Ha popMupoBanue YpoxKas KyJabTyp CeBoo00opoTa
3a cyeT ymnoopenuii, %

[Tmenura oznmas Kaprodenn Sumens sgpoBoit B cpennem
CucreMmbl yoopeHust [_‘2 E 5 8 HE E5 B ; E5 = - £5 =
S | 2SE| £ | £sg| g2 | Esg| & | £:%
= = Q = = = Q = = = Q = = = Q =
= | E2E| £ | 25| £ | 22| £ | 2i:
s | T8E| 5 | T8E| 5 | "EE| & | "8E

1. Bes ynobpenust 1,3-1,7 - 1,0-1,5 1,4-1,9 — 1,2-1,7 -
2. NPK 0,7-1,2 30-46 09-14 7-10 09-1,7 10-36 08-1,4 18-33
3. HaBos, 20 T/Ta 0,8-1,4 18-39 08-1,2 18-20 09-14 26-36 0,8-1,3 24-33
6. Hagos, 10 t/ra + NPK 0,7-1,1 35-42 0,7-1,1 24-30 0,9-1,3 32-36 0,7-1,2 29-42

MUHEpaJbHas CHCTEMa YIOOPEHUS € UCTIOJb- JINTEPATYPA

30BaHUEM HAaBO3a W MUHEPAJIBHBIX ypo0pe-
Huit. Bee cuctembr yio6peHust cnocobeTBYIOT
MOBBIIIEHUIO YCTOMYMBOCTH YPOKANHOCTH B
paspese JjieT ux npumenenus. Ha goue yuo6-
penutii, KoapuimeHT Bapuarmm ypokaiHoc-
TU CHUYKAETCS TI0 CPABHEHUIO C KOHTPOJIEM B
3aBUCUMOCTH OT CUCTEM yI0OPEHUST U KYJib-
Typbl Ha 2—17%.

B 3aBucumMocT oT arpoMeTeopoJiornye-
CKHUX 0COOEHHOCTEH BEreTallHOHHOTO TEPHO/IA
MPUPOCT YPOKAWHOCTH OT yA0OPEeHUH, naxke
B Ipejesiax OJQHOI cucTeMbl yaoOpeHus,
U3MEHSIeTCsI B OYeHb IMTUPOKOM [UAMA30HE.
Hawussictumie mpupocTsl ypoxkaiiHocTH o6e-
cneunBatorcs ripu ['TK Becenne-ernero te-
puoga B npegenax 0,7—1,5, a nHanboubime
ypoxan (hopMUpPyIOTCst 6€3 TpUMEHEHNUs Y100-

peHwuii Ipu 6oJIee BBICOKOM YPOBHE YBJIasKHE-
nus (I'TK ot 1,0-1,9).

1. Jmumpenxo B.Il. Ananrrartist Mes1iopaTHBHOTO 3eM-
JsepobeTBa 10 noroan i kiimary / B.IL Jimurpen-
Ko // Bicuuk arpapuoi Hayku. — 2003. — Ne 2. —
C. 52-56.

2. @edocees A.II Arporexuuka u noroga / A.IT. Me-
nocees. — JL: Tuppomernonspar, 1979. — 240 c.

3. Ilesuenxo A.O. CucteMHi ocIiUKeH S 1 KiGepHe-
TH3allisT TEXHOJOTIYHIX PillleHb B 3eM1epoOCTBi /
A.O. [lleBuenko // 36.: CucTeMHi JOCTIIZKEHHST Ta
MoziesioBanHs B 3emepobersi. — K. Husa, 1998, —
C.3-17.

4. 3BiT po HayKoBO-KOCiAHY poboTy «OnparioBaTn
METOJIOJIOTII0, BUKOHATH OIIHKY Ta PailOHyBaHHS
arpopecypcHoro noreHiasry Ykpainu; o0rpyHTysa-
TH BUU Ta 00CSATH BUKOPUCTAHHS C.-T. MeJTiopartiii»
(TacturyT BogHux mpobseM i mestioparti HAAH) /
(10.0. Tapapiko, P.B. Caiinak, 10.B. Copoka ta
in.). — K., 2013. — 49 c.

5. BIumB arpoTexXHOJIOTIYHUX i ArPOMETEOPOJIOTTIHIX
dakTopiB HA MPOAYKTUBHICTH arpoeKOCUCTEM /
[¥O.0. Tapapiko, A.B. Uepnokosuncpkuii, PB. Caii-
nak Ta in.] // BicHuk arpaproi Haykn. — 2008. —
Ne 5. — C. 64-67.
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BIOPISBHOMAHITTA TA BIOBE3ITEKA
EKOCUCTEM

V1K 574.3:579.26

AJIEJIOTATUYHUI BILUIUB POCJIUH POY SALIX HA TIOITYJIALIIT
BAKTEPII ERYSIPELOTHRIX RHUSIOPATHIAE

0O.B. T'yaaii

Inemumym aepoekonoeii i npupodoxopucmyeanns HAAH

Locaidnceno nacaidku enaugy aucmrosux smueie Salix caprea, Salix alba, Salix fragilis
Ha nonyasayii namoeennux oaxkmepiil Erysipelothrix rhusiopathiae. Bcmanosaerno, wo aucm-
K081 3MUeu 6epb maroms npueHivyearvHuil enaue va nonyaayii E. rhusiopathiae. Y docaionux
3paskax wiinvhicms kaimun E. rhusiopathiae 6yaa nuxcuoro, Hixe Ha konmpoai. Busnaueno,
o Midc pieHeM po36e0eHHs AUCMKO8UX 3MUBI6 pocauH pody Salix ma inmeHcueHicmio npu-
CHIYeHHs NONYAAUill baKkmepiil iCHYy€ 8UCOKULL (CUNbHULL) KOpeAsMUBHULL 368 ’930K. Y npupoonux
YyMo8ax yepes sudinenns bionoeiuHo-akmuenux pewosun S. caprea, S. alba, S. fragilis moxcymo
enaueamu Ha cmat nonyaayiil namoeenHux oaxkmepiii E. rhusiopathiae, énacaiook uoeo mijxic
yumu eudamu gopmyromocs OioyeHomu4Hi 36’13KU MONIUHO20 MUNY.

Karouosi caosa: Salix caprea, Salix alba, Salix fragilis, Erysipelothrix rhusiopathiae,
MONIYHUL 8NAUS.

3parHicTh 30yAHUKIB OaraThbox iHgek-
IIITHUX 3aXBOPIOBAaHb aKTUBHO iCHYBaTH B
00’€KTax HaBKOJUIIHHOTO MPUPOLHOTO Ce-
pefoBHIa JI0OBEIEHO poboTamMu 0araThbox
nocrigaukiB [1-2]. [legki 3 mux maToreHin
(bopMyIOTh Ha MEBHUX TEPUTOPISAX TaK 3BaHi
OCEPEIKU — MICISI, B IKUX 30YHUKU TPH-
BaJnii yac QPyHKIIOHYIOTH i 36epiraioThest.
[lo au3KM BUIB, 110 371aTHI (hopMyBaTH Taki
PUPOJIHI OCEPEIKH, HajexkaTh Oakrepii Ery-
sipelothrix rhusiopathiae — 30yaHUKY GelINXU
(Erysipelas), 3axBopioBaHHs 0aratbox Cijib-
CHKOTOCIIOIAPCHKUX TBAPUH 1 Jiioannu [ 3].

Bakrepii E. rhusiopathiae noBosi nommpe-
Hi y TIPUPOJI, i X04a BOHU He 3/1aTHi (hopMmy-
BaTU CIIOPU Ta KAIlCyJH, OJHAK € JI0CTaTHBO
CTIHKWUMU JI0O BILJIUBY PI3HOMAHITHUX He-
CHPUATANBUX YMHHUKIB [3, 4]. 3a icuyBan-
Hs1 B 00’€KTaxX HABKOJIMIITHBOTO MPUPOTHOTO
cepenoBuia (Bogoiimax, rpyurax) E. rhusio-
pathiae, Ge3nepevHO, BCTYIIAIOTD Y PI3HOMAHIT-
Hi €KOJIOTIYHI B3aEMO3B’I3KM 3 KOMIIOHEHTA-
Mu exocrcteM. OJIHAK y HAYKOBI# Jiteparypi
MICTUTBCS JIy»Ke Maso iHgopMariii mpo mepe-
Oir Ta HACJIJIKM IIUX B3a€MOZIN. 3 OISy Ha

© O.B. T'yzaii, 2014

1e, HaMu 0yJI0 PO3I0YATO CEPito AOCIiIKEHb
3 BUBYCHHS BIJIMBY PI3HOMaHITHUX KOM-
MOHEHTIB €KOCKCTEM Ha TaToreHHi OakTepii
E. rhusiopathiae. OcobmiBa yBara Tpuiisi-
€TBCS POCJIMHAM, 3BAKAIOUM Ha IX BAJKJIMBE
3HaueHHs y (popMyBaHHI Ta icHyBaHHI 6io-
reorienosis [5—8]. [Iponos:xytoun nocimken-
HA Y 1[bOMY HAIIPsIMi, MU [TOCTABUJIN 32 METY
3'sicyBaTi 0COOGIMBOCTI BIJIUBY Ha TOMYJIII
naroreHHux Oaxrepiit E. rhusiopathiae tipu-
JKUTTEBUX BUJIIJIEHD (JIMCTKOBUX 3MHUBIB) BU-
HiB pony Salix, a came: Bepbu xo3suoi (Salix
caprea L., 1753), Bepbu 6inoi (Salix alba 1.,
1753) Ta Bepbu namkoi (Salix fragilis 1., 1753)
[9] — nommpenux B Ykpaini BUAiB JlepeBHUX
POCJIUH, 10 3POCTAIOTh Y MPUOEPEKHUX [Ii-
JITHKAX Ta Ha MePEe3BOJIOKEHNX 3eMIIX.

MATEPIATIN TA METOAU JOCIIIXEHD

306ip JMUCTKIB ZOCHIKYBAHUX BUIIB BEp-
6w mpoBoAMJN Y JITHIN mepion (YepBeHb)
3a cyxoi noroau. JIMCTKN 3puBaJIN 3 PI3HUX
YACTWH KPOHHU, TIOMITIAJIN Y YUCTI MJIACTUKOBI
HaKeTH 1 TpaHCIIOPTYBaIK y J1aboparopio.
st ofiepskaHHs 1OCTOBIPHUX pe3yJIbTaTiB
BifiOip 3pasKiB A/ JOC/IKEHD 3AiHCHIOBAIM
3 10 eK3eMILISAPiB KOXKHOTO BULY BepO.
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VY naboparopii JUCTKU 3BaKyBaju, 110-
minanu (6e3 moApiGHEHHST) Y IMUPOKOTOPJI
KOJIGHU i 3aMBajin BOJIOIO, 1110 OyJia B3sATa 3
BOJIOTOHY i BificTOSTHA BITPO/IOBK 48 roz. Cris-
BIJTHOIIIEHHS BO/IU /IO MACH JINCTKIB CTAHOBIJIO
1:4. Tlicaist 1ppoTO KOJIOY 3aKpHUBajM i obepra-
JIM Tak, o0 BoJa 3MOUYNJIA YCi JUCTKH, ITI0
orepariio MOBTOPIOBAJIN KOKHI 5 xB. Uepes
30 XB 3MMBU 3/IMBAM Y BUMiPIOBAIbHUI 111~
Jiaap. OCKUIBKY YaCTUHA BOJU 3aJTUTIIAETHCS
Ha JINCTKAX, Y NUJIHAP 3 JIUCTKAMU JBIYi J0-
JIaBaJTM HEBEJIUKY TIOPITif0 BOM JIJIsI X CITOJTiC-
KyBaHHS, IiCJIS YOTO BOLY 3JIMBAJIH Y TIAJITHIP
IS OfiepsKaHHsT HeoOXigHoro o6’eMy Bifmo-
BiTHO J10 IPUITHATOTO cHiBBiHONIeHHS [10].

OjepskaHi 3MUBU TIPOII/IKYBaJIU Yepe3
binmpTpyBanmbHUIT TAMTpP, MO a70 3MOTY TO0-
36aBUTHCH BEJIMKUX 3BAKEHUX YaCTOK. J[Jist
MIPOBEICHHST 610TECTYBAHHS JUCTKOBI 3MUBU
BepO crepuIIisyBan 3a JI0IOMOIo0 GakTepi-
aJbHUX (DiNBTPIB 3 AiameTpoM TTop 0,2 MKM.

Y pocrijiax BUKOPUCTOBYBasin GakTepil
E. rhusiopathiae, sxi KyJbTUBYBaJIM Ha cep-
11eBo-M03KkoBoMYy OyJibiioHi (AES Chemunex,
DpaHtiist) BIPoJOBK 48 TO/I TPy TEMIIepaTypi
+36,7+0,3 C.

ITic/a inoKy i GakTepiil JOC/IiAH] 3pas-
KU MiCTUJTH JIUCTKOBI 3BMUBU POCJIUH Y TAKUX
posBenennsax: 1:10, 1:100, 1:1000 Ta 1:10000.
KonTposbhi 3pa3ku Maim aHaJIoriyHi CIiBBi/I-
HOTIEHHST KyJILTYp GaKTepiil Ta BOAU 3 BOJO-
rOHY, 110 OyJjia MPOCTEePUIi30BaHa y TaKUii
caMuil crioci0, 1o 1 3MUBHU 3 MiAOCITIAHUX
BU/IiB POCJIVH.

Uepes 48 To/1 3 OCTITHUX Ta KOHTPOJIBHUX
3paskiB, 1o 1epebyBany OpU TeMIIepaTypi
+20,0+2,0 C, Bigbupaau npobu s BU3HA-
YeHHsI IbHOCTI oy sttt E. rhusiopathiae.
[Ticast mexisbKOX PO3BEIEHb CTEPUIBHOTO BO-
JI0I0 Ha TIOBEPXHIO CEPIIEBO-MO3KOBOTO arapy
BuciBamy mpo6u o6’emom 0,1 em® ma 1 vam-
ky Iletpi. [TociBu KynIBTUBYBaIM BIPOJOBIK
72 ron ipu Temneparypi +36,7+0,3 C. Komo-
il E. rhusiopathiae migpaxoByBaju 3a 010~
Mmoroio mikpockona MBC-10. KinbkicTb sxu-
BUX GakTepiil y AOCTIHUX Ta KOHTPOJbHUX
3paskax TepepaxoByBan Ha o6’em 1,0 em®,

PE3YJIBTATH TA IX OBTOBOPEHHS

Pesynbratu cTaTucTUIHOT 0OPOOKH J1a-
Hux [11] 1oBOAATH MOCTOBIpHICTH OJlEP:KA-
HUX pe3yabrariB (tabm. 1-3 ). Momymsii
Gakrepiil E. rhusiopathiae 3a3HaBann Haii-

Taomung 1

3MiHa miabHOCTI momysiniii 0akrepiii E. rhusiopathiae 3a BILIMBY JTUCTKOBUX 3MHBIB S. caprea*

HlimbHicTs momysuiit E. rhusiopathiae, Tvc. kit /cv®

Ne mocimy [locin (po3BeienHs BUIiEHD )
KonTposb
1:10 1:100 1:1000 1:10 000

1 37,00 78,00 118,00 196,00 280,00

2 29,00 83,00 102,00 182,00 230,00

3 36,00 68,00 121,00 179,00 380,00

4 29,00 71,00 111,00 193,00 340,00

5 39,00 77,00 109,00 185,00 320,00

6 42,00 82,00 115,00 209,00 410,00

M 35,33 76,50 112,67 190,67 326,67
Jloist posseserns 1:10 t=19,89 typ. = 4,599 P 0,001
—«— 1:100 t=28,49 tip. = 4,99 P 0,001
—<«— 1:1000 t=725 tip, = 4,59 P 0,001
—<«— 1:10000 t=4,57 typ, = 3,17 P 0,01

Ipumimra: *M — cepenne apudmernyne; t — koedirient Cr'iofenta; t

t, P — piBens iiMOBipHOCTI.

p. — KPUTHYHA BEJTMYMHA MOKa3HUKA
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TaGnuus 2
3MiHa miabHOCTI monmysniii 0akrepiii E. rhusiopathiae 3a BIMBY JMCTKOBUX 3MUBIB S. alba*

UlimbmicTs momymauiit E. rhusiopathiae, Tvc. kmitum/cm®

Ne mocimy [locmin (po3BeieHHst BUIiTEHD)
Kontposn
1:10 1:100 1:1000 1:10 000

1 120,00 310,00 560,00 880,00 1730,00

2 96,00 270,00 630,00 960,00 1780,00

3 150,00 350,00 590,00 870,00 1850,00

4 160,00 330,00 570,00 1180,00 2010,00

5 102,00 290,00 610,00 990,00 1970,00

6 140,00 280,00 580,00 1070,00 1880,00

M 128,00 305,00 590,00 991,67 1870,00

Jlst possesiennst 1:10 t=35,20 tip, = 4,59 P 0,001

—<«— 1:100 t=31,29 tip, = 4,59 P 0,001

—«— 1:1000 t=2587 typ. = 4,99 P 0,001

—«— 1:10000 t=12,29 tip, = 4,59 P 0,001
IIpumimxa: * (nus. Tabu. 1).

Tabauis 3

3mina miabHOCTI momysuiil 6akrepiii E. rhusiopathiae 3a BINIMBY TUCTKOBUX 3MUBIB S. firagilis*

Mlinbnicts nonynaniit E. rhusiopathiae, ue. xnitun/cm®

Ne nocaiy Hocumin (po3BejieHHS BUJIITIEHD )
Konrposn
1:10 1:100 1:1000 1:10 000

1 100,00 170,00 280,00 620,00 980,00

2 98,00 140,00 310,00 580,00 940,00

3 87,00 210,00 350,00 610,00 990,00

4 90,00 190,00 300,00 540,00 870,00

5 93,00 180,00 260,00 590,00 950,00

6 85,00 170,00 330,00 570,00 970,00

M 92,17 176,67 305,00 585,00 950,00
[lns possepenns 1:10 t=4382 tip. = 4,59 P 0,001
—<«— 1:100 t=35,10 tip. = 4,59 P 0,001
—«— 1:1000 t=26,55 tip. = 4,59 P 0,001
—«— 1:10000 t=15,68 tip, = 4,99 P 0,001

IIpumimka: * (qus. Tabi. 1).

CUJIBHINIOTO TIPUTHIYEHHS Y 3pa3kax i3 Ma-  KoBUX 3MUBiB 1:10 mIiyibHICTD MOMYyAAIiif
JIIM PO3BeIEeHHSIM JIMCTKOBUX 3MuBiB. Tak,  E. rhusiopathiae Gyna HUKYOI0, HiK Ha KOHT-
y IOCJIHUX 3pasKaX i3 PO3BEAEHHSIM JIUCT-  PoJii: Juist BepOu Oioi — y 14,61 pasa, Bep-
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6u namkoi — y 10,31 ta aaa BepOu KO3s-
voi — y 9,25 pasa.

I3 36iJblIEHHAM [TOKa3HUKA PO3BEIEHHS
3MUBIB Y IOCJTIIHUX 3pa3Kax Pi3HUIA Y Killb-
KOCTI KJIITHH GaKTepiil HOPIBHSHO 3 KOHTPO-
JIeM TIOCTYTIOBO 3MEHIIYETHCS. 32 PO3BEJICHHS
suctkoBux 3MuBiB 1:100 1151 pizHuIs crano-
BUTD: JI/Is1 BepOu Ko3s14901 — 4,27 pasa, BepOu
610l — 6,13, BepOu amkoi — 5,38 pasa, i3
nepeBakaHHsAM KiJIBKOCTI KJIITUH OakTepiii
Ha KOHTPOJII.

Y nocaigHuxX 3paskax i3 po3Be/EHHAM
auctkoBux 3mMuBiB BepO 1:1000 KimbKicTh
KJITHH GakTepiil OyJsia HUKIOM0, HiK Ha KOHT-
poJi: 1t Bepbu 6ioi — y 3,17 pasa, BepOu
gaMkoi — y 3,11 Ta g1g BepOU KO3440i — y
2,90 pasza.

BusiBiiena 3akoOHOMIpHICTb, Ha HAIILy [yM-
KY, TIOSICHIOETLCSI TUM, TI[0 KOHI[EHTpaIlist 6io-
JIOTIYHO-aKTUBHUX PEYOBWH, MO MiCTSTHCS
Yy 3MMBax 3 JIMCTKIB POCJIMH, Bi/IITOBITHO /10
YMOB TPOBEJIEHHS €KCIEPUMEHTY 3HUXKY-
BaJIach, a TOMY 3MEHITYBaBCs 1 HETAaTUBHUN
BILUIMB HA MOMYJAIii MiAAOCHIIHOTO BUILY
Gakrepiii. Tak, 3a HaliOLIBIINX BEJMYIH PO3-
BeJICHb JIMCTKOBUX 3MUBIB, 1110 BUTPOOOBYBa-
Juch y mporieci ekcriepuMentis, — 1:10000,
pisHMII Mix KinbkicTio E. rhusiopathiae y
JOCIAl Ta Ha KOHTPOJIi Oyjia HaliMEHIIOo.
30KpeMa, y JIOCJITHUX 3Pa3Kax i3 BU/IiJIEHHSI-
Mu BepOu O1101 MIiabHICTD monyasiiii E. rhu-
siopathiae 6yna y 1,89 pasa HUKUOIO, HIJK Ha
KOHTpOoJIi. [Ij1s1 BepOu JIaMKOi 1€l MOKa3HUK
6yB HukunM y 1,62 pasa, a 1151 BepOu K035~
yoi — y 1,71 paza.

BucsnossieHe purty1ieHHs TakoX MiATBEp-
IUKYETBCSI PO3PAXyHKOM 3 BUKOPUCTAHHSM
koedinienra Kopenduii: g Bepd 6inoi Ta
ko3suoi — 0,91, a g Bep6u mamkoi — 0,95,
110 CBi/TYUTD TTPO BUCOKUH (CUITBHMIT) 3B’5I30K
MiX KOPEeJSITUBHUMHU O3HAKaMH, a caMe MixK
MOKA3HUKOM PO3BEJICHHS JTUCTKOBUX 3MUBIB
Ta IiIbHICTIO oy asiiil E. rhusiopathiae.

¥V micrgx spocranss Bepo (Geperu BopoiiM,
MePEe3BOJIOXKEH] [IIAHKN ) aTMOC(EepHi onajn
BUMUBAIOTH 3 MTOBEPXHI JINCTKIB IINX BUJIIB
POCJIMH BUIJIeH] Gi0/I0TTYHO-aKTHBHI PEYOBH-
HU, IO MOTPAIJIAIOTH y I'PYHTH Ta BOJIONMHU.

PesysibraTu sloctizzkens, oiepskaHi in vitro,
CBI/IYaT, 110 Y MesKax (hiTOreHHOTo MoJist Bep6

617101, TaMKOI Ta KO3401 /IS TTATOTeHHUX OaK-
tepiit E. rhusiopathiae MOXKyTh CTBOPIOBATHCH
HECHPUSATINBI YMOBH iCHYBaHHSI.

[ln1s1 iepeBipKy IbOTO MPUITYIIEHHS HAaMU
OyB mpoBeaeHUN 36ip Mpob y TPUPOIHUX
ymoBax. Ilijf HaMmeToM [OC/i/IPKyBaHUX BU-
miB BepO OyJIM BCTAaHOBJIEHI YMCTI CKJSHI
emuocTi. Taki cami eMHOCTI Oy BCTaHOB-
JIeH1 Ha BIAKPUTHX AiISHKaX, 1100 Y HUX MO-
rJIa MOTPAIMTH TITBKK Jlo1oBa Boja. Ilicis
JIOIILYy Y €MHOCTI, 110 OYJIM BCTaHOBJICHI TTiI
HaMeTOM BepO, MOTPAILISLIN KPAILIi, 0 CTi-
KaJI 3 JIUCTKIB X BU/IIB POcJnH. B ymMoBax
sabopatopii 6yJi0 mpoBeneHo 6GioTecTyBaH-
Hs1 3 BUKOpHCTaHHsM Gakrepiil E. rhusiopa-
thiae (Metoz Ta yMoBU OyJIM ONUCAHI BUIIE).
Bona, si6pana mig HameToM Bep0, Gysia Bu-
KOPHUCTAHA JIJIS TIOCTAHOBKY JIOCJILY, JOIIO0-
Ba BOJa, 3i0paHa Ha BIAKPUTHX AiISHKAX, —
JUISL KOHTPOoJI0. 3i6pani nmpobu 3MUBIB He
posBogunuch. HlinbHicTs momyssitiii E. rhu-
siopathiae y pocniai Gyna HUKYOIO, HiK Ha
KOHTpOJIi: st Bepbu Ginoi — y 3,6 pasa,
BepOu saMkoi — y 1,8, miist Bepbu Ko3staoi —
y 2,1 paza.

Oo6crexeni Bunn pocins poxy Salix Bupi-
JITIOTDH B CEPEIOBHUIIE iICHYBaHHST Gi0IOTIYHO-
AKTUBHI PEYOBUHU i TUM CaMUM BIJIUBAIOTD
Ha YMOBU icHyBauust Gakrepiit E. rhusiopa-
thiae, BHACIIZIOK YOTO 3MIHIOETHCH 1X KiJIb-
KicTb. Pe3ysibraTi anasizy Mi>KBUIOBUX B3a-
€MOJIifl CcBifUaTh, 1[0 MIXK HiJAOCHIHUMHA
BugamMu (HOPMy€EThCst TomivHuit Tun Oioie-
HOTUYHUX 3B SI3KiB.

BusiByieHHST HETATUBHOTO BILIWBY IIPH-
JKUTTEBUX BULIEHD POCTUH pony Salix Ha
narorenni Gakrepii E. rhusiopathiae mae He
TiIJIbKW TEOPETUYHE 3HAUEHHS, ajie i cTaHo-
BUTH NEBHUU NpakTUYHUH iHTepec. Buko-
PUCTaHHSI PI3HUX BUJIB BepO IS 3HUKEHHS
noTeHtiany icuytounx Boraunl E. rhusiopa-
thiae BUTISITAE MOBOJI MEPCHEKTUBHUM.
Opnax 1151 po3pobiieHHs BiANOBIAHUX pe-
KOMEH/IAII il HeOOXiTHO MPOBECTH IIe HUBKY
JIOCTIJIZKEHB, 30KpeMa 3'aCyBaTh XapakTep Ta
iHTeHCUBHICTD BILIMBY Ha Gakrepii E. rhusio-
pathiae xopereBux audysatis Bepd Ta JUCT-
KOBOTO OTIa/ly Ha Pi3HUX CTAisIX PO3KJIALY.

3 OTJIsA/ly HAa BaroMe eri3o0TUYHe Ta erti-
JleMioJioriuHe 3HadyeHHd, 1o Mae E. rhusio-

82

AGROECOLOGICAL JOURNAL -+ No. 4 - 2014



AJIETTOTATUYHUI BITAB POCIIAH POJTY SALIX HA TIOTIVIIAIT BAKTEPIT ERYSIPELOTHRIX RHUSIOPATHIAE

pathiae, a TaKOK 3HAYHY TOMUPEHICTD X
XBOPOOOTBOPHUX OAKTEPIiil, BASKIMBO MPOJIO-
BIKYBaTHU JIOCJII/IPKEHHSI €KOJIOTIYHUX 3B’SI3KiB
X MMaTOTEHHUX OPraHi3MiB 3 Pi3HOMaHIT-
HUMW KOMIIOHEHTAMH €KOCUCTEM, 30KpeMa
POCIMHAMM.

BIUCHOBKHA

bBionoriuno akTuBHI pevyoOBUHHU, 1O Mic-
TATHCA Y JIMCTKOBUX 3MUBAX JIOCJI/KYBaHUX
Bunis Bepb (S. alba, S. fragilis, S. caprea),
MAIOTh YiTKO BUPaKEHUIT BILUINB HAa OakTepii
E. rhusiopathiae.

I3 36iTbITEHHAM CTYTIEHS PO3BEIEHHS
JINCTKOBUX 3MUBIB BepO IHTEHCUBHICTH He-
TaTUBHOTO BIJIMBY Ha HOITYJIAI] MATOT€HHUX
Gakrepiii E. rhusiopathiae 3MeHITY€ThCSI.

Y mezkax (hiTOreHHOTO TOJIST JTOC IPKEHNX
BU/IIB POCJIMH CTBOPIOIOTHCA HECIIPUATINBI
yMOBU Ui icuyBanus E. rhusiopathiae.

B ymoBax BOpHUX Ta MPUOEPEKHUX €KO-
crCcTeM Mi pociaumHaMu popy Salix ta Gax-
tepisimu E. rhusiopathiae hbopmyrooTbest 6io-
IEHTOTUYHI 3B’I3KH TOMIYHOTO THUITY.
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JUNHAMIKA APEAJIY WOLFFIA ARRHIZA (L.) HORKEL EX WIMMER
(LEMNACEAE) TA ACOUIALIIT LEMNO GIBBAE-WOLFFIETUM
ARRHIZAE SLAVNIC 1956 HA 3AKAPIIATTI

JI.M. ®enndada-Kaymuna, K.A. Borkaabuyk

Yaceopodcekuii nayionanvruil ynieepcumem

Y 2007 p. na mepumopii 3akapnamcokoi Huzosunu, a came y Bunoepadiecvkomy p-Hi,
enepue 0yn0 suseneHo Kinvka micyeapocmanv Wolffia arrhiza (L.) Horkelex Wimmer (Le-
mnaceae). I1i0 uac docaioncenns 600HUX | 6OAOMHUX eKocucmem 3aKapnamms 0CIMaHHIMU
DOKAMU HAMU 8UABAEHO AKMUBHE POIUUPEHHS apeany Ubo2o udy y 6000UMax 3aKapnamcob-
KOi HU308uHU ma 6ias nionixcucs Bueopaam-Tymuncoxoeo xpeobma (Byakaniuni Kapnamu),
wo cmano npemexkcmom onucy acoyiayii Lemno gibbae-Wolffietum arrhizae Slavni¢ 1956.
Haegederno sidomocmi npo cyuacune nouwupenns Wolffia arrhiza na 3axkapnammi, exonoeiuni
XapaKmepucmuKy micye3pocmans ma 2e000maniuHi OnUcuU yepynoeats, cepeod AKUX 6UABAEHO
yeil eud.

Karouosi caosa: Wolffia arrhiza, 3axkapnamcoka nuzosuna, Bueopaam-Iymuncokuii xpebem,
Lemno gibbae-Wolffietum arrhizae Slavni¢ 1956, xapaxmepucmurxa yepynosans, OuHamixa
apeny.

3akaprarcbka HU30BUHA € TIPOJIOBIKEH-
HaM Yropcbkoi (IlanHOHCHKOI) piBHUHM HA
MiBHIYHOMY cX0/ii. BoHa oTOueHa Ha MBHOUI 1
cxomi Buropiar-Iytuncbkum XpedToM i oxor-
Jioe 3amiasy p. Tucu. AGCOTIOTHI BHCOTH
BapiooTs y Mexkax 105—-120 m wax piBHem
Mopsi. CepelHbOPiYHA KiJIBKICTH OTA/IiB CTa-
HOBUTH 630—752 MM, a cepeTHbOPiuHa TEMITE-
patypa noBitpsa — +9,3 C [1].

Sk i GinpuricTs pik €Bponu BHACHILOK
CBOIX MeaH/p, Tuca yTBOpIO€E cTapi pyc-
Jla Ta PyKaBH, 10 € €KOTi[POTONaMHu BOJI-
HUX MakpodiTiB Ta iX yrpynoBanb. Po3Bu-
TKY BOJIHOI POCJTMHHOCTi BOJHOYAC CIIPUSIE
3HayHa KiJIbKICTh MeJiOpaTUBHMUX KaHa-
JiB Ta HMITYYHUX BOZOUNM, Mepexa SKUX
GyJsia moOyoBaHa Iiie B CepeirHi MUHYJIOTO
CTOJIITTS.

Wollfia arrhiza xapakrepusyeTbes TeMIie-
paTHO-MepUIiOHATHBHIM JaBHBOCEPEA3EMHO-
MOpCHKUM apeasioM [2] i mommupena Ha Kas-
kazi, B Cepenniit Ta Atnantuuniii €spori,
Cepenzemnomop’i, Anouii, Kurai ta Inaii [3].
B Ykpaini Buj € BiTHOCHO PiIKICHUM, TparLis-
€TBCS CIIOPAANYHO, IEPEBAKHO B JICOCTEIIO-
Bilf Ta cTemoBill 30HaX, 3pinka Ha [losicci.
Yrpynosauust Lemno gibbae-Wolf fietum arrhi-
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zae Slavni¢ 1956 (Wolffietum arrhizae Mi-
yaw. Et J.Tx. 1960) Texx € mopiBHIHO pif-
KiCHUMU B YKpaiHi, TOMy iX GyJI0 BKJIIOUYEHO
n0 YepBOHOro CHUCKY yIPyIOBaHb BOJHUX
MakpodiTiB 3 KaTeropieio «4» (yrpyrnoBaH-
Hsl, TJIONII IKUX CKOPOYYIOTBCH, 1 TOMY iM
3arpokye 3HukHeHHs) [4]. ¥V monepenniii
nyOJriKalii, mpucBsYeHiil meprriii 3Haxiami
I[bOTO BULY Y IOCJIIJIZKYBAHOMY PeTioHi, 6yio
BHCJIOBJICHO TPUIYIIIEHHS, 1110 3aKaplaTchbKa
HU30BWHA, OYEBU/IHO, € IiIBHIYHO-3aXi/[HOIO
mesketo nomupentst Wolffia arrhiza B Yipa-
imi [5].

AXTHUBHE TIONTUPEHHST BULY Y BOJONMax
3akapraTcbKoi HUI30BUHM Ta Y Tiepe/rip’i Bu-
ropJat- [y THHCHKOTO XpeGTa CBIYUTH PO BU-
HUKHEHHS] CIIPUSATIUBUAX €KOJIOTIUHUX YMOB
JULSL 1IbOTO BUJLY. ﬁMOBipHo, 110 301/IbIICHHS
32 OCTAHHE JCCATUIITTS CepeIHbOMICAYHUX
TeMIIepaTyp MOBITPST BIPOJOBIK JITHIX Mics-
1iB, 0OMiJIiHHS BOAOIM Ta iX eBTpodisaris,
3MIHM KJIIMaTy IO3UTHUBHO BimoOpasuiucs
Ha AMHaMili apeasy JOCJi/KyBaloOro BUIY
Ha 3akapnartTi. Ile me pa3 migTBEp/IKYE pe-
3yJIbTATH HAIIUX IOTEPeHIX TOCTIIKEHD,
IO CBiIYaTh PO MOMIMPEHHST BU/IIB, IKi Ha-
JIAIOTH TepeBary eBTPO(OBAHNM BOJOKMaM,
1 IIpoO 3racaHHs apeasiB BU/IB, IPUYPOUYCHUX
IO Me30TPODHUX BOTOUM.
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MATEPIAJIN TA METOIU JOCHIIKEHDB

OG’eKT OCIiIKEeHb — BOJIHA BUIIA CYINH-
Ha pocsuaa Wolffia arrhiza i3 popunu Lemna-
ceae, a TAKOZK 11 yTPYNOBAHHS, 10 TIOMIUPEH] Y
TETJTNX aTJTaHTUYHNX paiioHax €sporu ta Ce-
pen3eMHOMOp'd, a B YKpaiHi — TepeBakHO y
Bostotimax Cremny Ta Jlicoctery. [locizkenns
MIPOBO/INJIN HA TepuTOpil BuHOTpamiBchkoro,
Yxropojcbkoro, Mykavicbkoro Ta beperis-
CHKOTO P-HiB 3aKkapIlaTchbKoi 00JI. YIPOLOBK
2007-2014 pp. Teoboraniuni onucy ta ix aHa-
JIi3 31ifICHEHO 32 METOJUKOIO (PJIOPUCTUY-
Hoi kiacudikartii sK. Bpayn-baanke. Hazsu
POCJIMH HaBOAAThC 3a «Vascular plants of
Ukrain. A nomenclatural checklist» [6].

PE3YJIBTATH TA IX OBTOBOPEHHS

3akaprarcbka HI30BUHA 3 PAHHBOTO TIic-
JISTBOZIOBUKOBOTO TIEPioay i 710 MOYaTKy MU-
HYJIOTO CTOJITTS OyJia K0BOJI 0GBOIHEHOO
i 3a00J109€HOI0 BHACJIIOK 0COOJMBOCTEM
CTPYKTYpPH Tifipomepesxi Tricu Ta iHImmx npu-
poanux ynnnukis [7]. Ile cripusiio po3BuTKy
3HAYHOTO PI3HOMAHITTA rifpodinbHoi hropu
i pocuHHOCTI. Memiopartis, BUNIpSIMJIeHHS
pycea pik, oOBasyBaHHs GeperiB BOJOTOKIB
Ta IHI YMHHUKU CHPUYMHUIN 30iHEeHHS
TripodiJIbHOTO KOMTIOHEHTA POCIUHHOTO T10-
KPUBY IIi€l TepuTopii. 30Kpema, Ie Ha Mo-
YaTKy MUHYJIOTO CTOJITTSI Ha 1iil TepuTopii
BocTanHe OyJo 3ibpano Utricularia bremii
Heer. Ta HU3KY BU/iB POCIUH Me30TPO(PHUX
ta osirorpodHux 6ot [8].

¥ Bopoitmax 3akapnaTchbkKoi HU30BUHU
TpamisieTbesd 98 BuaiB meprizpoditis i 33
Bunu rizpoditi [9]. Cepen HUX € pinKicHi
st Beiel €sponu (Marsilea quadrifolia L.,
Nymphoides peltata (S.G. Gmel.) O. Kunt-
ze, Nymphaea candida C.Presl, Utricularia
australis R.Br.) ra in. Wolffia arrhiza nonos-
HUJIU Tiepesik Tigpodirtis mume y 2007 p.,
KOJIU BIIEpIiie Oy 3HAlIeH] Y Hal TeTLimiii
YaCTWHI 3aKaprarTs, a came — y BuHorpasis-
CbKOMY p-Hi (y MeJiopaTMBHOMY KaHaJl HA
okosuiptx ¢. Hose Cero, a Tako y crapuiii
Tucu ma oxosuisx c. Bapu) [5]. OcramrivMu
pokamu HaMu BUsBJIeHO moHas 10 iX JoKamb-
HUX CKYITYeHb Maii’ke B yCiX paiionax 3akap-
MaTChKOI HU30BUHU, a TAKOXK y Tieperip’i Bu-
ropsiaT-TyTrHCHKOTrO XpedTa (PUCYHOK).

MiciiespocTanHsiMU BUIY Ta yTPYTIOBaHb
3 10ro ZIOMiHyBaHHAM YU CIIBAOMIHYBaHHAM
€ K ITY4HI, Tak i npupo/Hi BogoiimMu. Haii-
yacrimmmu cynytaukamu Wolffia arrhiza e
Ceratophyllum demersum, Spirodela polyrrhiza,
Lemna minor. Ha ocHOBI re060TaHIYHUX OTIH-
CiB Ta iX aHaJi3y HAMU BUSBJIEHO aCOIliaIliio
Lemno gibbae-Wolffietum arrhizae Slavnié
1956. (Syn: Wolffietum arrhizae Miyawakiet
et. J. Tixen 1960, Wollfio-Lemnetumgibbae
Bennema 1943. Hiarnoctuunuii sun: Wollfia
arrhiza). 3a GIOPUCTUKO-CUHEKOIOTITHOTO
XapaKTePUCTUKOIO, YIPYIIOBAHHS acoIialii
Lemno gibbae-Wolffietum arrhizae nomupio-
I0ThCS Y TEIUIUX 00JIACTIX CEPEeHbOI 1 CXiHOT
yacTuH €BpOIH, a HaluacTime y ii mBaeHHii
Ta MiBJAeHHO-CXiHIN yacTuHax [11]. Pocau-
Hy BUSIBJICHO B yciX kpainax KapmaTchkoro
periony [10—16]; B Ykpaini inenTudikoBano
y Jlicocremni i Cremy [11], a na reputopii 3a-
Kaprarcbkoi Huzosunu [5] Ta Buropmiar-Iy-
THHCHKOTO XpebTa 3adikcoBaHo Briepiiie.

Wollfia arrhiza — ueiitpodin. Tomy yrpy-
MOBAHHS 3 YYaCTIO, & TAKOXK AOMiHYBAHHSIM
I[bOTO BUJIY TPAILIAIOTHCS B €BTPOGOBAHUX, 3
OPraHOTEHHVMHU JOHHUMHE BiKJIaJaMu, 100pe
MPOTPITHX MPICHUX HEITPOTOUHKUX ab0 HE3HAY-
HO TIPOTOYHUX BOJOIMAX, IO HE Tepecuxa-
10Tb [2]. Y nocaimkyBaHOMY PeTioHi yTpyTio-
BaHHS BUSIBJIEHO Y CTAPUILIX, PyKABaX PidoK
Tuca, JlaTopuiisg, ¥ Ta iX IPUTOK, a TAKOXK
y IITYYHUX BojoiMax. PiBeHb Bo/u Y BO/IOT-
Max ctaHoBuTh nepeBaskuo 40—80 (120) cm.
YrpymnoBaHHS TPANJISAIOTHCS CHOPATUYHO i
3aiiMaloTh, K MPAaBUJIO, IOBOJI 3HAYHI TIJIO-
uti — 100-300 Mm%

Jlominytounii Buzx ctanoButh 60-90% y
MTPOEKTUBHOMY TIOKPUTTI, /ie Ha Lemna minor
L. ta Spirodela polyrhiza (L.) Schleid. nmpu-
nagae 10—-20% nokpurtst, a Lemna gibba L.,
Salvinia natans (L.) All. Buctynators Juiie
sk qomimka (1-3%). MicustMu MOOMHOKO
Tparsiorbest Nuphar lutea (L.) Smith, Gly-
ceria maxima (C. Hartm.) Holmberg. ITin-
BOJIHUU sIpyC yTBOpIOIOTh Lemna trizulca L.,
Ceratophyllum submersum L., C. Demersum
L., Utricularia vulgaris L., Elodea canadensis
Michx., 1110 9acTo MpoOsIBASIOTHCS TYCTUMU
3apPOCTSIMU 3 iHANUBIAYATBHUM MPOEKTHBHIM
MOKPUTTSIM — Y JIEIKUX YTPYTIOBAHHSX 110
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Tommpennsa Wolffia arrhiza y 3akapnatchbkiii 00:1.: [ll — Micue3poctanHs Buny a0 2007 p.; @ —

TparuistHHS BUIy Bripomosxk 2007—2014 pp.

30-50%. Y npubepesxtiil 3001 yrpynoBaHHs
1i€i acortiaiii KOHTaKTYIOTh i3 YrpyOBaHHS -
mu Typhetum latifoliae, Glycerietum maximae,
Caricetum acutae. 3a CTPyKTYPOIO i BUIOBUM
CKJIaZIOM YIPYIIOBaHHS HAHOLIbIIe CXOXKI 10
omrcaHux Ha TepuTopii Pymysii [16], xoua y
HUX 1 He BiJI3Ha4eHO KOMIIOHEHTIB ITi/IBO/IHOTO
sapycy. Hatomictb Ha TepuTopii miBHIYHITINX
PETIOHIB Y CKJIaJli yTPYTIOBAaHb CITOCTEPITAETD-
ca noMiTHima ydacts Lemna gibba i Spirodela
polyrhiza [10].

[Topan i3 TuM B yrpylnoBaHHAX i3 J0CJi-
JUKYBAHUX TEPUTOPIil Tpariserbes Salvinia
natans, ne 3adikcoBaHa B yrpyrnoBaHHSIX 3
inmx perionis Kapmar (tabauis).

Cepen s3adikcoBaHux He Oijiblle HiXK B
oxHoMy onuci taki: Leersia oryzoides (1:+);
Lycopus europaeus (1:+); Carex acuta (2:+);

Sparganium erectum (6:+); Alisma plantago-
aquatica (4:+); Typha latypholia (2:+). Ix
MmicteposramyBantst (BumiB): 1-5 — c. Hose
cesio BuHorpaiBcbKoro p-Hy, MeJiopaTHBHUN
kanan (12.08.2007); 6 — tam camo, crtapuils
p. Tuca (12.08.2007); 7 — oxommii M. Bepero-
Be, mestioparuauil kanaiu (10.08.2012); 8 —
c. Pakorms, p. Crapa (07.09.2013); 9 — c. He-
BuIlbKe, MestiopatuBHuil Karat (05.09.1014)
i 10, 11 — okouuti c. Minepasibhe YKropo/-
CbKOTO p-HYy, 3amasa p. Tuca (12.09.2014).
3arajioM B yrPYIOBaHHSX HAUYETHCST OTU3b-
ko 20 BU/iB POCJIUH.

Pesyubrartu gocaimxenns acouiamii Wolf-
fietum arrhizae y nicocTenosiii Ta cremoBiit
30HaX YKpaiHu B eBTPO(MHUX MPICHOBOIAHUX
BOJIOMIMAaX 3 HE3HAYHUMU 3MiHAMU PiBHS
BOJIH, cJIabOMYKHOI ab0 HEHTPaJIbHOW pe-
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Xapakrepuctuka acouianii Lemno gibbae- Wolffietum arrhizae Slavni¢ 1956

Howmep onucy 1 2 3 4 5 6 7 8 9 10 1 "
Tosuta Bozu (cm) 80 80 90 | 100 | 100 | 50 | 40 50 50 | 40 | 50 %
Tporousicts (Ganu) o loflo|oflolo|t|lo]o]o]|o]:Z
[TpoexTnBHE TOKPUTTH, % 90 | 100 | 100 | 80 90 90 80 90 90 | 100 | 100 ?S
Inoma, m? 40 30 30 30 | 300 | 100 | 150 | 100 | 80 | 300 | 100 =

D.s. ass. Lemno gibbae-Wolffietum arrhizae

Wollfia arrhiza 5 4 4 5 5 4 5 4 5 5 5 V
D.s.cl. Lemnetea ma nusjicuux cunmaxcomis
Lemna minor 1 2 2 + 1 2 1 + + 1 \Y
Ceratophyllum submersum 1 2 1 + 11
Lemna trisulca 1 + + + 1 2 2 3 IV
Spirodela polyrhyza + 2 2 1 2 2 III
Lemn agibba + + 11
Ceratophyllum demersum 2 + 3 3 2 2 2 I
D.s. cl. Potametea
Hydrocharis morsus-ranae 1 1 + 1 + 1 1 III
Potamogeton crispus + + + + + + III
Potamogeton natans + + 1 11
D.s. cl. Phragmito-Magno-Caricetea
Glyceria maxima + + 1 1 + + III
Glyceria fluitans + + + + I
Tnwi eudu:
Salvinia natans 2 2 1 1 1 2 1
Utricularia vulgaris 2 + 1 11
Eleocharis palustris + + + 11

Trapa natans

+ + 1 1 11

AKI[IEI0 Cepe/IOBUIIA, MYJUCTUMU [OHHUMU
BiAIKJIaZaMi Ha JAiJSHKAX 3 TOBILEIO BOJAU
25-50 c¢Mm i1 3acBigumiu, 10 ONTUMAJb-
Ha rmbuna a1 GOopMyBaHH: acoliamii —
30-70 (150) cm [2].

Ha tepuTopii 3akapmaTchkoi HI30BIHU Ta
y nepenrip’i Buropiar-TytuHcebkoro xpebra
ymoBu 3pocranns Wolffia arrhiza — 61usb-
Ki 10 BUIe3TafaHuX. Y HalIMX OMUcax He

TPAIISIIOThCST BUH poxy Azolla, siki € xom-
MOHEHTAMU JOCJI/KYBaHUX YIPYIOBaHb Y
MBAEHHO-CXiTHNX peTioHax Ykpaiau. OaHax
PerioHasIbHOI0 OCOBIMBICTIO YTPYIIOBAHb, IO
3pOCTalOTh Ha 3aKapHarTi, € y4acTb y HUX
Salvinia natans, axa iHOAI BiJirpac poJib 10-
MIHYIOYOTO BULY.

MoskHa TPUITYCTUTH, IO BU/I MTOPIBHSHO
HEeJaBHO MOTPANUB Ha TEPUTOPI0 00J1acTi.
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e mpumyieHHsa MOXKe MATBEPAUTH CydacHy
JIIMHAMIKY PO3BUTKY (iopu 3akaprarTs, B
SKIN ICTOTHY POJIb BilirpaloTh BUIU MEIUTE-
PaJIbHOTO CePe/I3eMHOMOPCLKOTO Ta KOHTH-
HEHTAJIBHOTO MOXO/)KEHHS.

Taki apeasii pocJIMH aKTUBHO PO3BNBAIOTh-
cs1 He JIUIIE HA PIBHUHI Ta y TIepeArip’i, ane iy
HUKHBOMY TiDCBKOMY TOSICi, YOMY CIIPUSIIOTh
MeJriopattist Ta BUpyOyBaHHst JiiciB [16].

BIUCHOBKHA

Orixe, apean Wolffia arrhizae ocranniyvm
pokaMu 3HaYHO posimpuBcs. Huni yrpymo-
BaHHS 3 y4YacTIO BUJY TPAIJSIOTHCS B yCiX
paifonax 3akapnarcbkoi 00J1., TOAl K e
y 2007 p. Bonu Oysu 3adikcoBaHi Juiie y
HalTertimomy BuHorpaniBchkomy p-Hi 3a-
kaprartsa. OCKUIbKY JOCTIIPKYBaHUI BUJT —
HelTpodi, To 0OMiIiHHS i eBTpodizallis Bo-
JloiiM Ha (oHi oTerinnsg KaiMary € YuHHU-
KaM¥ TONUPEHHS 1bOTO BUAY Y BOJOMMAaX
periony. 3a QJIOPUCTUYHUM CKJIAJOM yTPY-
nosanHs 3 yuactio Wolffia arrhizae nonioui
10 THX, 1110 3pocTaioTh y 30H1 Crery Ta Jlico-
creiy. PerionajbHOI0 0COOIMBICTIO € CITLJIbHE
nominysauts 3 Wolffia arrhizae penikroBoi
nanopoti Salvinia natans.

JITEPATYPA

1. Tpupona 3akapmarcokoi obmmacti / i pex. K.I. Te-
peruyka. — JIpBiB: Buma mxona. Buzg-Bo JIbBis-
cbKoro yH-Ty, 1981. — 156 c.

2. MakpoduTbl — HHIUKATOPBI U3MEHEHUI TIPUPOJI-
noii cpennt / J1.B. y6sina, C. Teitnbr, 3. Tpoyaosa
u 1p.; otB. pex. C. leitubr, K.M. Coitnuk. — K.
Hayxk. mymka, 1993. — 434 c.

3. Kandeler R. Lemnaceae / R. Kandeler // Tlustrierte
Flora fon Mitteleuropa. —1976. — Vol. 2, No. 1. —
P. 335-346.

4. /lybuna /1.B. Buma Bogna pocaunnicts Lemnetea,
Potametea, Ruppietea, Zosteretea, Izoeto-Littorale-
tea, Phragmito-Magnocaricetea / J1.B. [lyouna //
Pociunnicts Ykpainu / Bian. pea. 10.P. llesnsr-Co-
conko. — K.: Dirocomniornentp, 2006. — C. 64—65.

5. @emvbada-Knywuna JI.M. Wolffia arrhiza (L.) Hor-
kelex Wimmer (Lemnaceae) — woBwii Bu JJist
aopu 3akapmartst / JI.M. DenpGadba-Kiymmma //
Hayxk. Bicnuk Bosmncpkoro nai. yH-TY im. Jleci
Yxpainku. — 2008. — Ne 3. — C. 254-257. — (Ce-
pist: Bionoriuni Haykm).

6. Mosyakin S.L. Vascular plants of Ukraine. A nomen-
clatural checklist / S.L. Mosyakin, M.M. Fedoron-
chuk. — Kiev, 1999. — 345 p.

7. Siimegi P. Reconstruction of flora, soil and land-
scape evolution, and human impact on the Bereg
Plain from late-glacial up to the present, based on
paleocological analysis // The Upper Tisa Valley.
Preparatory proposal for Ramsar site designa-
tion and an ecological background Hungarian, Ro-
manian, Slovakian and Ukrainian co-operation /
P. Stimegi; J. Hamar, A. Sarcany-Kiss (eds.). — Sze-
ged: Liga Pro Europa, 1999. — P. 173-204.

8. Margittaj A. Kvétena Podkarpatské Rusi / A. Mar-
gittaj // CasopisTurista. — 1936. — No. 48. —
P. 144—-146.

9. Exoduopa Yrpainu / i pex. S.IL [dinyx. — K.
Mirocorionentp, 2000. — T. 1. — 284 c.

10. Sumberovd K. Vegetacevolneplovoucichvodnichros-
tlin (Trida VA. Lemnetea) // Vegetace Ceské repub-
liky. 3. Vodni a moktadnivegetace / K. Sumberova;
M. Chytry (ed.). — Vyd. 1. — Praha: Academia,
2011. — S. 43-99.

1. /y6una /1.B. Buia BogHa pocauHHicTh YKpainu /
II.B. My6una. — K.: Ditocomionentp, 2006. —
214 c.

12. A list of vegetation units of Slovakia // Diagnos-
tic, constant and dominant species of the higher
vegetation units of Slovakia / 1. Jarolimek, J. Sibik,
K. Hegediisovd et al.— Bratislava: Veda, 2008. —
P. 295-329.

13. Borhidi A. Magyarors zagnovany téarsuldsai / A. Bor-
hidi. — Budapest: Akademiai Kiado, 2003. —
610 p.

14. Matuszkiewicz W. Przewodnik do oznaczania zbio-
rowisk roslinnych Polski / W. Matuszkiewicz. —
Warszawa: Wydawnictwo naukowe PWN, 2001. —
537 p.

15. Sanda V. Classe Lemnetea / V. Sanda, Gh. Col-
dea // Les associations végétales de Roumanie /
Gh.Coldea (ed.). — Press. Univ. De Kluj, 1997. —
Vol. 1. — P. 18-24.

16. @odop C.C. lonouennst 10 (hiopu 3akapnarts /
C.C. ®opop, JLI. dumo // Pociunni i TBapuHHi
pecypen Kapnar. — Ykropos: Pansinebke 3akap-
marrs, 1984. — C. 31-40.

88

AGROECOLOGICAL JOURNAL -+ No. 4 - 2014



ECOLOGICAL AND CEONOTIC CHARACTERISTICS OF SCHOENUS FERRUGINUES L.

VIK 502.172:633.2 (477)

ECOLOGICAL AND CEONOTIC CHARACTERISTICS OF SCHOENUS
FERRUGINUES L. POPULATION ON THE TERRITORY
OF «KEMPA» BOTANICAL RESERVE

T. Kozyniatko

Inemumym aepoekonoeii i npupodoxopucmyeanns HAAH

Ha mepumopii 6bomaniunoeo 3axasnuxa micyegoeo 3uavenns «Kemna» docaiosicero nonyaauyiro

Schoenus ferrugineus L. Jlns euznavenns cmpykmypu nonyaayii 6ya0 oyineno mopghomempuy-

HI 03HAKU Ma eK0A020-UeHOMUYHI 0COOAUB0CI YMO8 MICUEe3pOCMAHHS 3a edagiuHumMu ma

KAIMamuyHumMuy YuHHUKamu (Memodom cungimoindukauii). Bcmanoéneno, ujo nonyiayis
S. ferrugineus 3a éimanimemHum cneKmpom € npoygimar4oro.

Karouoei caoea: Schoenus ferrugineus L., nonyaauis, 600H0-6010mHi y2idos.

Population studies within the reserved
areas play an essential role for biodiversity
conservation [1, 3, 5,7, 11—15]. Investigation
at the population level can not only assess the
environmental conditions of habitats, iden-
tify nature of variability, dependence between
intra-population variability and adaptation
potential, but also establish theoretical and
practical basis for the protection of rare spe-
cies [8,9]. An important objective of preserv-
ing phytodiversity condition of wetlands is
the identification and assessment of cenopo-
pulations of rare plant species as indicators of
natural ecosystems [1, 3, 10].

The «Kempa» botanical reserve of local
importance is located in the village Smilno,
Brodivskyi district, Lviv region established in
1984 with an area of 10 hectares in order to
protect the unique in Ukraine habitat of rare
species Spiranthes amoena (Bieb.). There is a
valuable lowland grass-sedge marsh, where
growing species are listed in the Red Book
of Ukraine and rare groups are listed in the
Green Book of Ukraine at the Reserve terri-
tory [6, 13]. In this context it should be high-
lighted a representative of the family Cype-
raceae Juss., Schoenus ferrugineus L. [2, 11,
13]. Natural habitat for S. ferrugineus are
Central Europe, the Scandinavian peninsu-
la, very rare — Mediterranean [14, 15]. In
Ukraine this species extends within Volyn hill
(Loess Plateau), Podolian Upland (West),

© T. Kozyniatko, 2014

Small Polissia, Roztochchya, thus within the
Volyn, Rivne, Lviv, Ternopil and Khmelnyt-
sky regions [6]. A literary analysis shows that
phytocoenoses Schoenus ferrugineus L. per-
form soil-retaining, water security and tor-
fot true meaning [1-3, 5-7, 10—15]. Among
Ukrainian scientists there should be especially
noted works by Ye. Bradis, A. Barbarych, and
T. Andriyenko who have held a number of
geo-botanical descriptions as well as sugges-
tions for reducing human impacts on wet-
lands and particularly rare species of flora and
fauna. However, comprehensive ecological
and coenotic studies over the Schoenus a fer-
rugineus L. population has not been performed
fully yet, as well as structural and functional
properties of its adaptations and complex of
relevant environmental factors have not been
established.

Schoenus ferrugineus L. — a perennial
plant with 15—-30 c¢m of height. Inflorescences
7-12  2-8 mm capitates consisting of 2—3
reddish-brown spikelets at the base with two
grooved at floral leaves, the lower of which is
slightly longer than inflorescence. Leaves are
less than half (1/3) of the stem [2, 11, 13]. In
Ukraine known populations are not numerous
and occupy small areas of eutrophic wetlands,
mainly formed on carbonate rocks [1-3]. The
literature review also shows that many well-
known species habitats have disappeared at
the end of the last century, due to the hol-
ding of large scale meliorative drainage works.
Among the groups that survived dominate
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transformed where Schoenus ferrugineus L.
co-doninates with Phragmites australis (Cav.)
Trin. ex Steud. and Molinia caerulea 1., bog-
meadow and meadow species are also heavily
involved [1-3, 11, 13]. Moreover, I. Danylyk
has noticed the emergence of new S. ferru-
gineus habitats, at the secondary wetland and
heavily drained areas [3].

However, regardless of experience, in mo-
dern terms of ecological and coenotic peculi-
arities of the Schoenus ferrugineus L. coenotic
population on the territory of protected areas,
and the degree of anthropogenic transforma-
tion conditions of habitats over rare species
have been investigated in an insufficient measu-
re. Therefore, the aim of work was to establish
eco-coenotic peculiarities of the S. ferrugineus
natural populations on the territory of «Kem-
pa» botanical reserve of local importance.

MATERIALS AND METHODS

A number of morphmetric traits have been
investigated to clarify the populations struc-
ture (Tab. 1).

Within the population on the basis of
undamaged there were investigated 50 in-
dividuals in 11 times repetition of each
feature on two sites that differ by level of
humidification:1) 250 70 m — in low relief

area, more hydrated with water level up to
30 ¢cm; 2) 100 100 m — on the increase,
less hydrated, the water level is up to 10 cm.
Population of the species is represented by
475 measurements of each trait that ensures
reliability of results. Also, for a more detailed
description of the generative organs there
has been calculated the density inflorescence
index (P). Biometric research results have
been analyzed and calculated by means of
the Statistic Ph 6.0 and Microsoft Exel ap-
plication programs. Assessment of vitality
status of the Schoenus ferrugineus L. coenoti-
cal population has been conducted by gene-
rally accepted method [8, 9]. The assessment
of habitat conditions has been conducted by
edaphic and climatic factors [4].

RESULTS AND DISCUSSION

When examining the territory of «Kempas
botanical reserve of local importance we have
found the Schoenus ferrugineus L. habitat.
Land plot area, that group occupies covers
250 m?. The soil is calcareous, highly humidi-
fied. During periods of prolonged rainfall, a
layer forms of thickness at 5-15 cm due to
the meliorative canals on the surface. Sedge
marsh, which was formed on the lawn in the
pine forest within the «Kempa» botanocal

Table 1

Investigated morphometric features of Schoenus ferrugineus L.

No. | Morphometric characteristics Reference designation
1 generative shoot length (cm) L
2 inflorescence length (cm) L;
3 atfloral sheet length (cm) Ly
4 spine length (cm) L,
5 the first spikelet length (cm) |
6 the second spikelet length (cm) Lo
7 the third spikelet length (cm) Ls
8 number of spikelets N,
9 stem diameter (cm) d
10 leaf length (cm) L
1 leaf width (cm) W,
12 inflorescence density P
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reserve, is characterized by tree-shrub layer
that is formed by several species of willows
(Salix myrtilloides 1., Salix cinerea L., Salix
pentandra L., Salix caprea 1.), Alnus gluti-
nosa (L.) Gaerth. Mill. Vegetation, with a
total estimated cover up to 90% is formed by
two tiers. In the top grass tier of the height
up to 1.5 m, dominate Phragmites australis
(Cav.) Trin. ex Steud. (with projective cover
of 10-40%), Molinia caerulea (1..) Moench
(15-40%), Cladium mariscus (L.) Poht (up
to 20%), Juncus ef fuses L. (1-2%). The total
projective cover of the lower tier of grass up to
60 cm, makes up 50%. A significant part in the
formation of groups take Schoenus ferrugineus
L., Carex dioica L., Carex davalliana Smith,
Eryophorum polystachion 1., Potentilla erecta
L. — from 5 to 40% of projective cover.

The species composition of cenoses formed
by Schoenus ferrugineus L., involves from 6 to
29 species where significant proportion ac-
counts for members of the Cyperdceae family,
which are typical for wetland cenoses. In the
composition of the investigated groups there
has been noticed several species that are in-
dicators of calcareous wetlands, namely: Scho-
enus ferrugineus L., Carex dioica L., Carex
davalliana Smith, Carex flava L., Cladium
mariscus (L.) Poht. The performed Syntaxo-
nomical groups analysis allows one to classify
it to the Scheuchzerio-Caricetea nigrae class,
Caricion davallianae union as well as Schoene-
tum ferruginei association.

In general, investigated Schoenus ferru-
gineus L. habitat places are characterized by
low content of carbonates and meet envi-

ronmental group which withstand insignifi-
cant content of carbonates in the soil (CaO,
MgO within the limits of 0.5-1.5%), salts
(150—200 mg/1) and nitrogen (0.2-0.3%) in
soil, and slightly acidic pH (5.5-6.5). Among
the climatic factors it has been set a correla-
tive connection between thermo-regime and
ombro-regime with edaphic factors.

According to biomorphological analysis
the length of generative shoots exceeds ave-
rage size indicated by other authors (Barba-
rych, Bradis, 1977; Wheeler, Brookes, Smit,
1983, Hajkova, 2011) on 9—20 c¢m the length
of inflorescences is up to 0.1—1.2 cm. (Tab. 2).
The coefficient of variation for morphological
and metric parameters of coenotical popula-
tion in all areas varies from 6—24%. The most
changing were leaf width (24%), the length
of spine (20%) and the number of spikelets
(11%). The lowest amplitude of variability
is characterized at the length of floral leaf
(6%).

To establish a connection between the
investigated characteristics it has been also
calculated the correlation coefficient (Tab. 3).
A statistically significant correlation between
morphometric features has been found: by in-
florescence, spine as well as spikelets lengths.
Whereas, for the number of spikelets signs and
leaflets length the correlation has not been in-
stalled with any of morphometric parameters.
That demonstrates features of the Schoenus fer-
rugineus L. coenotic populations adaptation to
the environmental conditions of the swamp.

Based on morphological traits investiga-
ted, we have also examined the vitality status

Table 2

The value of morphometric traits of the Schoenus ferrugineus L. coenotical population
for «Kempa» botanocal reserve of local importance

Morphometric parameters

Statistipal
characteristics L | L, | L | L, | L. Ly, Ly, N, | d | L | W, | p
The arithmetic
average 410 081 174 101 099 088 08 27 019 232 038 1.3
Standard deviation 2.51 0.16 0.19 0.06 0.07 0.08 0.08 029 0.02 41 0.08 02
The coefficient
of variation 6.1 197 109 594 7.07 9.09 10.0 10.7 10.5 190 235 151
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Averaging correlation communications between morphometric characteristics fable3
of the Schoenus ferrugineus L. cenopopulations («Kempa»)

L

L, 0.25

L; 0.38 0.96

Ly 0.43 0.35 0.52
Ly | —0.04 0.46 0.47 0.19
Ly | —0.10 0.57 0.55 0.25 0.63
Lj 0.14 0.38 0.47 0.52 0.56 0.60

N, | -0.08 -0.04 —-0.12 0.04 0.10 0.20 0.01

d 0.23 0.45 0.48 0.35 0.30 0.50 0.18 -0.01

L; | -0.22 -0.65 -0.23 -0.11  -0.71 -0.65 0.11 -0.01
W 0.01 0.09 -0.13  -034 -054 -0.23 -0.11 -0.01 023 012

L La LI Lb Lis L2s L3s Ns d LI
of the Schoenus ferrugineus L. populations. CONCLUSIONS

Vitality is not always related to weight, since
dispersed type of distribution in communi-
ties is optimal for some species [8, 9]. The
same trend can be typical for rare species. To
construct the size spectrum it has been used
length of generative shoot, inflorescence and
spikelet. The result of analysis of vitality has
shown that the studied populations are cha-
racterized by a smaller proportion of small
(¢) and slightly larger (@) species, and sig-
nificantly greater proportion of medium-sized
species (a), which testament to its thriving
spectrum (Figure).

%
60

50
40
30
20
10

a b c

Vitality spectrum of Schoenus ferrugineus L. po-
pulations on the territory of «Kempa» botanocal
reserve of local importance

The conducted analysis has shown that in-
vestigated Schoenus ferrugineus L. population
is developing in weakly acidic, enriched with
salts, relatively poor regarding soil mineral
nitrogen, presence of some meadow species
indicates a slight transformation of coenosis
on both sites. Wide fluctuations in amplitude
of variability of morphometric traits on the
Schoenus ferrugineus L. population on various
sites that differ by moisture level, indicates a
high level of adaptation of populations to the
terms of the natural environment. Moreover,
it was found that the greater number of corre-
lation communications between investigated
morphometric characteristics, the more equi-
librium and prosperous is coenotic popula-
tion. This peculiarity can be explained by
phenotypic and morphological characteristics
of species.
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BARLEY GENOTYPES IDENTIFICATION OF SEED PROLAMINE
BY ELECTROPHORETIC SPECTRUM

L. Korol, L. Prysiazhnyuk, S. Goncharova, A. Kostenko, I. Korovko

Ykpaincokuii incmumym excnepmusu copmie pocauH

Haegedeno pesysbmamu docaiodcets 3 6usUeHHS KOMNOHEHMH020 CKAAdY 20pOeinie y copmie
auMeHIo apoeo. g ioenmuixayii ma usHaueHHs YUCMOMU COPMY 3 eAeKmpopopemuy-
HUMU CHeKmpamu 3acmocogysanu avaniz oaokie aoxycie Hrd A, Hrd B ma Hrd F, wo ¢
Halbinbw noaimopprHumu ma demanvio eusuenumu. Ha ocnosi ompumanux oanux cmeopero
Kamanoe, wo Harivwye 91 copm Aumerio, BUKOPUCMAHHS K020 @ 00CAI0NCeHHAX Hadacmy
MOACAUBICMb BUSHAUAMU COPIMOBY YUCIMOMY Napmiil 3epHa, 30ilicHIosamu i0eHmupiKauio
2eHOMUNIG COPMIB AUMEHIO MA BUKOPUCIOBYEAMU OOCAIONCEHHS eNeKMPODOPeMUHHUX CNeK~
mpie eopoeinie K 000amKosuil 610 aHanizy 0458 npoederHs Kearighikayiinol excnepmu3su.

Karouoei caosa: 3anacui 6inku, eopoeinu, erekmpogopemuyri cnekmpu, Copmoead Hucmoma.

Barley is one of the major crops in Ukra-
ine. It is used for food, feed and process needs.
Breeding and seed production of barley aimed
at creating not only high grades, but also their
maintaining.

© L. Korol, L. Prysiazhnyuk, S. Goncharova, A. Kostenko,
1. Korovko, 2014

At present, during the qualifying exami-
nation for the divergence, homogeneity and
stability (DHS) for the variety registration
description of identification characteristics
though the visual assessment method is used,
which depends on the type and display of
studied parameters. However, the most of
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morphological traits have substantial modi-
fication variability as to ensure the mainte-
nance of an efficient barley breeding. That
is the reason of advisable usage of molecular
genetic markers which are identified as a re-
sult of the analysis of specifically designed
populations which split.

One of the most polymorphic genetic sys-
tems of barley is the study of storage proteins
in caryopsis — hordeins, genetic control of
which is studied in details [1-3, 6]. Electro-
phoretic components of hordein are inherited
by blocks and controlled by seven linked loci
(Hrd A — Hrd G), which are localized on the
short arm of chromosome 5 [4]. The most poly-
morphic of them are expression products of
loci Hrd A, Hrd B and Hrd F, electrophoretic
spectra of which are used in research for the
variety identification.

The aim was to study the component
structure of hordeins in barley varieties listed
in the State Register of Plant Varieties avai-
lable for distribution in Ukraine and create
list of varieties for the barley genotypes iden-
tification, which will allow determining of
varietal purity of seed lots.

MATERIALS AND METHODS

Electrophoretic spectrum of each barley
variety is its constant genetic characteristic
that is why usage of data of hordeins electro-
phoretic analysis of studied varieties was used
also to check the varietal purity of the mate-
rial. As the material for the study were used
91 different varieties of spring barley of diffe-
rent quality (breweries, forage, valuable), in-
cluded in the State Register of Plant Varieties
available for distribution in Ukraine domestic
and foreign selection. Component composi-
tion of hordeins was studied by analyzing
the data obtained by polyacrylamide gel elec-
trophoresis according to the W. Brzezinski,
P. Mendelewski (1989) method in M. An-
tonyuk modification [5, 6]. Electrophoresis
was performed on the following parameters
(glass — 20 20 sm): 15 mA — 15 minutes,
30 mA — 30 minutes, 90 mA till the end of
separation. For the gel staining solution con-
taining the following components were used:
kumasi R, glacial acetic acid, 60% trichloro-

acetic acid and distilled water. After staining,
gel was released from the rest of coloring solu-
tion by rinsing under running water. As the
result electrophoregram of hordenins’ distri-
bution was obtained. Based on the obtained
data matrix was built, in which the presence/
absence of minor component designated 1,0,
respectively.

Assessment of similarities and differenc-
es between studied varieties of barley was
performed with using of the cluster analysis.
Calculations and data processing was carried
out with using computer programs Microsoft
Office Excel, Treecon for Windows.

RESULTS AND DISCUSSION

Modern selection of barley involves crea-
tion of varieties for specific agro-climatic
conditions, which have different origins, but
are characterized by similar agronomic cha-
racteristics. During the process of varieties
registration examination for DHS aimed to
study morphological parameters and do not
provide an exhaustive description of varieties
characteristics. To determine the similarities
and differences between barley varieties in
combination with studies of morphological
and biological characteristics electrophoretic
analysis of the spectra of seed storage proteins
should be used.

Analysis of hordenins spectra allowed
making conclusions about the varietal purity
of barley seed material and identifying similar
and different varieties (Figs. 1 and 2).

Obtained data suggest that JB Maltazia
variety is aligned, does not contain impurities
of other seed varieties and similar with Scarlet
variety, which was chosen in our study as a
marker as from studied varieties it characteri-
zed by the highest number of hordenins elec-
trophoretic spectra. Crystalia variety also is
homogeneous and free of impurities, but spect-
ra of storage proteins is significantly different
from the Scarlet variety and, consequently,
from the JB Maltazia variety. Thus, the analy-
sis of the barley storage proteins spectra makes
possible accurately determinate varietal purity
of seeds and use obtained data for the resear-
ches conduction in the field varieties diffe-
rences and similarities determination.
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Fig. 1. Electrophoretic spectra of hordenins of
JB Maltazia variety

With this aim we created check list of al-
lelic variants of blocks barley varieties in-
cluded in the State Register of Plant Vari-
eties available for distribution in Ukraine.
Allelic variants differ from each other as the
number of components and their mobility
and coded by loci Hrd A, Hrd B, and Hrd E
These units are placed on electrophoregram
in well-defined areas of mobility that allowing
identification of a new types of loci during
the hordeins component composition
examination (Fig. 3).

For the similarities and differen-
ces determination of studied barley
varieties according to the scheme of
hordenins electrophoregram cluster
analysis was performed with using
computer program TREECON. Grou-
ping of varieties in clusters was
carried out using the unweighted
method of averages links. Results
of hierarchical classification clearly
presented in a phylogenetic tree
(Fig. 4).

Thus, cluster analysis made pos-
sible identification groups of varieties
the most similar to each other, i.e.
varieties that are in the same cluster,
this suggests the possibility of their

Fig. 2. Electrophoretic spectra hordenins of Crys-
talia variety

usage during the creation of a list of simi-
lar varieties for the qualifying examination.
Barley varieties which have differences in
electrophoretic hordeins spectra located in
different blocks of clusters, and the most dis-
tant from each other.

Thus, the results of cluster analysis showed
that barley varieties JB Maltazia and Crysta-
lia are in different clusters and the most dis-
tant from each other.

5

Fig. 3. Scheme of electrophoretic spectra of barley storage
proteins for varieties: 7 — Scarlet, 2 — Viskor, 3 — Voievo-
da, 4 —
8§ — CH 28, 9 — JB Maltazia, 10 — Ksanadu, /1 — Tolar,
12 — Crystalia

Vladar, 5 — Neofit, 6 — Kvench, 7 — Kazkovyi,
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Morphological characteristics according to which JB Maltazia and Crystalia varieties are different

Code
No. Characteristic
JB Maltazia Crystalia
1 Flag leaf: intensity of anthocyanin coloration of ears 7 5
2 Plant: frequency of plants with inclined flag leaf 5 3
3 Flag leaf: wax bloom on axil 7 5
4 Spike scape: length of the first segment 3 5
5 Middle spikelet: length of spice scale and seta relative to caryopsis 3 2
6 Caryopsis: coloration of aleurone layer 2 1
7  Caryopsis: form 5 7
8  Ears: form of apex 2 3

Description of morphological characteris-
tics for determination of variety similarities
includes 40 characteristics according to the
Method of examination of ordinary barley
(Hordeum vulgare L.) on distinction, homo-
geneity and stability [8, 9]. According to the
Law of Ukraine «About Protection of Plant
Varieties» [10], indicating that the variety
is a separate group of plants that can be dis-
tinguished from any other plant group level
through the manifestation of at least one of
these characteristics, varieties JB Maltazia
and Crystalia are different according to eight
different characteristics (Table).

Thus, comparison of electrophoretic hor-
deins spectra is an effective system for de-
termination of differences and similarities of
barley varieties which can be used in complex
with description of morphological characte-
ristics as much as varieties analysis according
to the storage proteins content does not cover
all indicators which determine the difference
or connection of varieties.

CONCLUSION

In the process of investigation it was re-
vealed that the study of barley varieties by
electrophoretic spectra of storage proteins
can be used as an additional type of analysis
for the examination. By analyzing of spectra
of storage proteins check list for 91 varieties
of spring barley was created and included in

the State Register of Plant Varieties available
for distribution in Ukraine relatively to the
marker variety Scarlet. Based on these data,
it is reasonable to recommend this type of
research prior to the qualifying examination,
which will differentiate varieties and iden-
tify morphological similarities and differences
with the help of check list. Determination of
Varietal pertain is promising for DHS exa-
mination and enables to protect the rights of
authorship and ownership class.
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BJIMAHUE MOMYJIAIIMUA BOBPA EBPOITEMICKOI'O HA JIECHBIE
BKOCUCTEMbBI YKPAUHCKOTO ITOJIECHA

I1.B. Manuoopyk

Inemumym aepoekonoeii i npupodoxopucmyesanns HAAH

Oxapakmepu3zoeano éniue disabHocmi nonyaauii 606pa eeponeiicvkoeo (Castor fiber L.) Ha
cman ma QYHKUYIOHY8AHHA OCYULY8ANbHUX 2I0pOMeniopamueHux cucmem i meaiopamueHux
Hacaodxucenv Yxpaincvkoeo [loaiccs na npuxaadi JI1 «lopoonuyvie aicose eocnodapcmeo»
Kumomupcokoi 064. Bcmanoeneno, wjo énpodosac 1999—2009 pp. kinvkicms ocobun 606pa
36invwunacs @ 7,3 paza, nepesuwusuiu ¢ 1,5 paza po3paxyHkogy onmumansvhy 4uceabHicmo,
8HACAIOOK 4020 Oinbulicmb MeAiopamueHux Kananie 8UAGUAUCA 3aXAPAUEHUMU 302amamu
000pie i nepemeopuiucs y cmagKu pi3HUX po3mipie, a makodc i00ynocs 3HAUHe NOULKO-
0doicenHs Aicosux HacaoiceHb. 3anponoHo8aHo NPaAKmMu4Hi pekomeHoayii w000 ynpaeainms
nonyaayismu 606pa Ha ocyuieHux mepumopisx.

Karouoei caosa: 606ep ceponeiicvkuii, epedai, cepedoguuseymeoprosansia 0isnbHicms, 6naue
006pa, aicosi ekocucmemu, ONMUMI3AUIS YUCEAbHOCHII.

Bob6p eBporneiickuil sSiBJsieTCsT KPyIHEii-
MM U TUIIMYHBIM IIpeJcTaBuTeeM (ayHbl
npUOPeKHBIX BOAHO-00JOTHBIX yroauil ITo-
Jecbss Ykpawsbl. Biarogaps 61010r0-3K0-
JIOTHYECKUM OCOOEHHOCTSIM OH 3aHUMAET Be-
JIyIllee MECTO TI0 CTeIIeHU BJIUSIHUS Ha BECh
IpUOPEKHBI KOMILIEKC JIECHBIX BOJOEMOB.
Bosspaiiierre 606pa B IPUPOIHbIE KOMILIEK-
CBI, T/Ic OH OTCYTCTBOBAJI OKOJIO TPEX BEKOB, 1
3HAYMTEJIbHBII POCT YMCICHHOCTH TOMYJISIIUAI
Ha pyb6esxe XX—XXI cr., 00yCcI0BIeHHbII 3a-
ceJieHreM 3a0pOIeHHbIX METNOPATUBHBIX JIe-
COOCYIIUTETbHBIX CHCTEM, B KOPHE MEHSIIOT He
TOJIBKO CTPYKTYPY MPUOPEKHBIX OUOIIEHO30B,
HO 11 caMo ux pyHKImoHuposanue. OaHOBpe-
MEHHO U3MeHsIeTcsl U 3Haderue 6o0pa B cdepe
XO3SIMCTBEHHON JIesITeIbHOCTY YesioBeka [1].

© I1.B. Maum6opyx, 2014

Cpemoobpasyioliast JaesaTebHOCTh 6oOpa
3HAQUUTEJILHO BJIMSAET Ha COCTOAHUE JIECHBIX
akocucteMm Ykpaunckoro Ilomecws. Bemen-
CTBHE COOpYysKeHust 6oOpaMu IIJIOTUH Ha Me-
JIMOPATUBHBIX KaHaJaX U peKax B JIECHBIX
YTOJIbSIX TOTOTLISTIOTCST 3HAUUTETbHBIE TIIO-
NIaJIN JTECHBIX HACAKJIEHWH, Pa3pylIaloTcs
JOPOru U Apyrue o0beKTbl MH(PPACTPYK-
Typbl. BOOPOBbIE MJIOTUHBI IIPENSATCTBYIOT
HOPMaJIbHOMY CTOKY BOJBI W BBI3BIBAIOT
HOBTOPHOE 3a00/IauBaHie OCYIIEHHBIX 3€-
MeJib, 4YTO 0COOEHHO OTPHUIATENbHO BJIMSAET
Ha YCTONYUBOCTD U MPOAYKTUBHOCTD J[PEBO-
CTOEB, COCTOSTHIE JIECHOW MH(PPACTPYKTYPHI,
9KOHOMUYECKHE TTOKa3aTeN X03IHCTBEHHON
nesITesibHOCTH [2].

IruM 11pobieMaM HOCBIEHbI HEKOTOPbIE
peruoHaibHble MCCIeI0BAHIA 3aPyOeKHBIX
aBropoB (EBcturnees, 1999; 3asbsmos, 1998;
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bamonuc, 1990; Cununbin, 1989; /IBopHuko-
Ba, 1987; CraBposckuii, 1986; Camycenko,
1984; Manees, 1981; Hymmu (Nummi), 1989;
Kapueii (Carley), 1979; Crenancku (Szcze-
panski), 1997; Paccen (Rosell), 1996; Cymut
(Smith), 1994 u zip.), KOJIMUECTBO KOTOPBHIX 32
nocsenve 10 JieT CyIecTBeHHO YBETUIIIach
(Anettaukos, 2010; [Jarmnos, 2007; Epode-
eB, 2005; ITamenko, 2005; Emenbanosn, 2004;
Dénopos, 2003 u ip.). OAHAKO 3TH BOMPOCH
JI0 CHX TIOP OCTAIOTCS JAUCKYCCUOHHBIMU W
TpebyioT pajbHeiinero usydenus. Ocoben-
HO 2TO akTyasbHo aus [lonechst Yrpanmsl,
rjle Ha IPOTSKEHUU TIOCJeHUX JIeCATHIIe-
Tl HabJ0aeTCs aKTUBHOE 3acesieHne 6o-
O6poM IPUOPEKHON TTOJIOCHI OCYIIMTENIbHBIX
kaHasioB. CerofHs B YKpawmHe HET METOIUKHU
olpe/ieJIeHI s BJIMAHUS JessTeJIbHOCTH 6oOpa
Ha JIECHbIE AKOCUCTEMBI, OTIEHKN HAHECEHHOTO
uM yiep0Oa, onpeaeseHus: ONTUMATbHOM 1
KPUTUYECKON YNCTEHHOCTH 3TUX JKUBOTHBIX
Ha 30HAJTBHOI OCHOBE, HOPMATHBOB TLJIOTHOC-
TU 3aceJIeHUs] UMU OIPeJIeJIEHHBIX TEPPUTO-
puii U TOMY TIO[00HOE.

ILenbio paboTHI SIBJIETCS TIPOGTIEMA BIIMsI-
Husg 606pa eBPOIEHCKOro Ha JIeCHbIe 9KO-
CUCTEMBI U ONTUMU3AIUS YUCTIEHHOCTH €T
MOTIYJISIITAW, KaK JI7IST YMEHbIEHUsT TTPUYH-
HSI€EMOI'0 Bpejia, TaK U JJIsI PalliOHaJbHOTO
MCIIOJTb30BAHNST PECYPCHOTO TOTEHIIHAA
MEPCIIEKTUBHOTO OXOTHUYBETO BH/JIA.

MATEPUAJIBI 1 METO/bI
NCCIEJOBAHNU

B uccienoBannu ucioib30BaHbl JIUTEPaA-
TYpPHbIE UCTOYHUKH, CTATUCTHUECKUE, aHAJU-
TUYECKHE U MPOEKTHbIE MaTepuasbl [ocKkoM-
crara, [ocyapcTBEHHOTO areHTCTBA JIECHBIX
pecypcoB Yipautbl, BO «Ykprocyecnpoexrs,
a TaKKe Pe3yJIbTaThl COOCTBEHHBIX UCCJIEN0-
BaHW 6GOOPOBBIX TOCETIEHUIL.

OO6bEKTOM 11T BCECTOPOHHET0 M3Y4YeHUst
PasBUTHUS JOKAJIbHOI IOy Istiinm 606pa u ee
BJIUSTHUS HA JIECHBIE 9KOCUCTEMbI B YCJIOBHSIX
MPOBE/IEHUST UHTEHCUBHOU T'UIPOMETNOpPa-
UM JIECHBIX 3eMeJib Oblaa Tepputopus [Tl
«Toponantmkoe jmecHoOEe X03s1cTBOY JKuTO-
MUPCKOU 00J1acTH.

DBbuty mpuMeHeHbl CaIeyIonue MeTOIbI:
CHUCTEMHOTO, PETPOCIIEKTUBHOTO ¥ CPaBHU-

TEJLHOTO aHAIW3a — BBIICHEHUE TIPUYNH-
HO-CJIEJICTBEHHBIX 0COOEHHOCTEH PazBUTHUS
HOITYJISAIH; MAPUIPYTHBIE, 300JI0THYECKUE U
300reorpauyeckue — BBISICHEHUE JIOKAJU-
3auu noceseHuii 6o6pa, MpoBeeHne yue-
TOB, U3yueHHe 0COOEHHOCTE, TTapaMeTpPOB
6OOPOBBIX COOPYKEHUIT U BHIZBAHHBIX UMH
MU3MEHEHWIT, MaciiTaboB TPI3YIeil gesTenb-
HOCTH SKUBOTHBIX, OTIPEEJICHIE TIOTHOCTHU U
MPOCTPAHCTBEHHON OPraHU3aIliy MOCETCHUT
606poB; TUIIOJIOrMYeCKne — GOHUTUPOBKA
yrouii st 606pa; GoTaHUUeCKUe — OIpejie-
JICHWE BU/IOB KOPMOBBIX PaCTEHUI; T1€COBOJI-
CTBEHHO-TaKCAIHOHHBIE, HKOJIOTO-(PUTOIEHO-
THYECKHE U (PUTOMHIMKAIMOHHBIE — OI[EHKA
CAHUTAPHOTO COCTOSTHUS U TaKCAITIMOHHBIX
MoKasaTeJieil IPEeBOCTOEB, YCTAaHOBJIEHHE Xa-
paKTepa U cTeneHu BinsiHust 600pa Ha JIECHBIE
U Ipyrue 3KOCUCTEMBI;, MaTeEMaTUKO-CTaTH-
cTuueckue — 006paboTKa, aHAIN3 U IPOBEPKA
JIOCTOBEPHOCTH JIAHHBIX CTaTUCTUYECKUMU
METO/IaMHU.

ITpobJieMy COBEPIIEHCTBOBAHUS YIIPaB-
JIEHUsI TIOTyJisiiiell 600pa eBpOoneicKoro B
Yrpantckom [Tosreche OKa3aHo 1o cJaeayio-
MM HarpaBJeHUsIM: Kiaccudukaius u 60-
HUTUPOBKA MPUOPEKHBIX BOAHO-OOJOTHBIX
YTOAUN 1Mo 6IaroTpPUSATHOCTH YCIOBWI JJIst
cyIecTBoBaHust 600pa, 9KOJIOT0-9KOHOMUYE-
CKast ONTUMUBATINS JIOTHOCTH MX 3aCEJICHUS
C y4eTOM JICHCTBYIONUX HOPMATHBOB W 3a-
pyOesKHOTO OmbITa. TaksKe OXapakTepu30BaHa
CTPYKTypa OGUOTOIOB, 3aCEJIEHHBIX JKUBOTHBI-
MU, ¥ MOJTBEPIKICHA TECHAsT 3aBUCUMOCTh
pacrpocTpaHeruss 60OPOBLIX ITOCEJEHUI OT
HaJIMYUSA TPUTOTHON U IOCTATOYHOU KOPMO-
BOIi Gasbl B MIPUOPEKHOIT MoJI0Ce BOAHO-00-
JIOTHBIX YTOJIUT.

Bistare 606pa eBpoIIeiicKoro Ha THPO-
JIOTUYECKUI PEXKUM TIOYB, CAHUTAPHOE CO-
CTOSIHVIE ¥ TIPOU3BOIUTEIBHOCTD IPEBOCTOEB
HCCIIeIOBAMIM HA 9KOJOTHYECKOM Tipoduie B
npejesax TPEeX CMEKHBIX 30H, PACITIOIOKEH-
HBIX HA Pa3sHOM PAaCCTOSTHUKM 0T GOGPOBOTO
npyzaa: 1) 3ona moaTorieHns (MEeJTKOBOTHBIN
600POBBIiT TPy WK 60JI0TO); 2) 30HA U30BI-
TOYHOTO YBJIaKHEHUs! (TEPPUTOPUS C ChIPBI-
MU ¥ MOKPBIMU THIIAMHU JIECOPACTUTETLHBIX
yenosuit — TJIY); 3) 30Ha BHe BIUSHUS Jie-
areabHocTr 606pa (KOHTPOJID).
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PE3VJIBTATBI U UX OBCYXKJIEHUE

Ha Teppurtopuu ucciegayeMoro jyecxosa
YUCJIEHHOCTD MOIYJIAnur 600pa B TedeHue
1999-2009 rr. yBenmuuBanach BCJIEACTBUE
MPEKPAIEHNST XO3SIUCTBEHHON JesATeTbHO-
CTH M HaJW4Yus OJIAroNpUATHBIX CTAllUl CO
CPEeNHETOI0BBIM NpUpocToM 24% (puc. 1).
B 2004—-2005 rr. mepro OCTENEHHOTO yBe-
muyennst yucaennoctn (10—-15% ot romoBo-
ro MPUPOCTA) CMEHUJICS TTEPUOIOM IKCIIO-
HeHnuaabHoro pocra (30-90% ot rog0BOTO
pupocTa), KOTOPBIN JJIUJICS YeTbipe roja
U COIPOBOXKAAJICS aKTUBHOM CTPOUTENHHOM
JedaTenbHocTbio 606pa. B 2009 r. n3-3a nepe-
HaceJIeHUS U UCTOIIEHNS] KOPMOBBIX YTO/MIA
COCTOSTHUE TIOMYJISIIIAN 3aMETHO YXYIIITIIOCD,
U ee YHUCJEHHOCTh CTajla CHIKaThes. B Ha-
CTOsIIIlee BPEMST YUCJIEHHOCTH 60Opa 0CTHTIIA
MaKCHUMyMa, 00pasoBaHKe HOBBIX IIOCEJIEHUI
NPaKTHYECKH He porcxoanT. BoOpbl Havasm
AKTUBHO UCIIOJIb30BaTh B ITUTAHUN MAJIONIPU-
BJIEKATEJTbHbBIE JIJIsT HUX U CJAUIIKOM y/aJeH-
HbIE OT BOJIBI JpeBeCcHbIE TOPO/IbI [2].

Ha Teppurtopun xo3siicTBa BuIZICTEHO 7 TH-
MMOB KOPMOBBIX YTO/IMii, XapaKTEPHBIX [JIsI
Bcero Ilosechst: neca (¢ pasmesieHueM Ha
XBOWHbBIE, IMCTBEHHBIC U CMEIITAHHbBIE), JTyTa
(¢ BbIIEJIEHWEM JIYTOB, 3aPOCITUX KyCTapHU-
KOM), 60s10Ta (C pasjeieHueM Ha J[Ba TUIIA B
3aBUCUMOCTH OT TIPe0OJIAIAIOIIEN PACTUTEb-
Hoctn). OHAKO CTPYKTypa ITUX YTOAUN Ha
TeppuUTOpuUN Jiecxo3sa pastas (puc. 2). Boopsr
MPEIIOYUTAIOT JINCTBEHHBIH Jiec ¢ Gepes3oi,
0JIbXOii, 1yOOM, OCHHOIA, TpaboM, nBoii. ILr1oT-

800

HOCTb MOCEJICHWI B JaHHBIX TUIAX YrOAWM
B 2,3 pasa BBIllle, YeM B CMEIIaHHOM JIecy.
B xBoliHBIX HacaXX/IeHUSIX IIJIOTHOCTD I10CeIe-
HUIi B 15 pa3 HUIKe, YeM B JIMCTBEHHBIX JIECaX.
YpoBeHb TIPEIIOUTEH S MOMYJIsIeil 606pa
60JIOT Pa3JIMYHOIrO TUIIA U JIYK, 3aPOCIIUX
KYyCTapHHKOM, [TOYTH OJJMHAKOBA: IIJIOTHOCTb
MOCEJIEHUIT B 3TUX YTObSX BBIIIE, YEM B CMe-
[IAHHOM JIECY, HO HUIKE, YEM B JINCTBEHHOM.

BonutnpoBoyHast oljeHKa 1MoKasaja, 4To
Ha TEPPUTOPHUM JIECHOIO X03siicTBa 1Peosd-
JIAIAIOT YTOIbSA C HEYAOBJIETBOPUTEIHHBIMM
KOPMOBBIMHE ¥ 3AI[UTHBIME YCJIOBUSIMU CYIIIE-
cTBOBaHus 60OPa, cpeAHmii Kiace boHUTETa —
2,8 (tabu. 1).

Ha ocnose mokasaresieil cpeHux KJac-
cOoB OOHUTETA W ONTUMAJbHON IJIOTHOCTH
3acesennss 606poM NpUOPEKHON TOIOCH
BOJHO-00JIOTHBIX YrOAUN 000CHOBAHA OIITHU-
MaJibHast YMCIEHHOCTD MOy 6o0pa 1mo
nelictByiomuM pekomenganusam [3]. Cpas-
HeHMe AMHAMUKN 4YucjIeHHocTH 6obOpa Ha
OTBITHBIX OOBEKTaX € PACUYCTHBIM OITHMY-
MOM II0Ka3aJI0, YTO aKTUBHAS CTPOUTEIbHAS
JIeSATENbHOCTD KUBOTHBIX HAYMHAETCS HPH
ITOKa3aTeJSAX YMCJACHHOCTH HUKE OT OITH-
MaJIbHOTO 3Hauenns Ha 30%. 3areM B TedeHne
CJIeAyIONMX 3—4 JIeT OHa JOCTHraeT HopMa-
TUBHOTO YPOBHS U crabumusupyercs (puc. 1).
3a 9TOT Nepuoj| CTPOUTEIbHAS eI TETbHOCTD
606pOB, B IIEPBYIO OYEPElb Ha OCYIIUTE/Ib-
HBIX KaHaJIaxX, HAHeC 1a 3HaYNTe IbHBIN y1iiepo
JIECHOMY U ceJIbcKoMy xossiictBy. CremoBa-
TEJILHO, HOPMATUBHBIN MOKa3aTe b OITHMYMa
XapaKkTepuayeT He ONTUMAaJbHBbII, a
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YucneHHocTb ocoberi

OIM3KIH K MaKCUMAIbHO BO3MOMKHO-
My 3HAYEHHWIO YPOBEHb YNCJIEHHOCTH
606pa [2].

B mesmom HepocTaTKkamu ompene-
JIeHUs OITUMAJIbHON YMCJIEHHOCTH
3TUX JKUBOTHBIX 110 JEWCTBYIONEH
MEeTOJIUKe SBJSETCS CICAYIONINE: TO,
YTO HE YUUTHIBAETCS CTA/IUST PA3BUTHS

1999
2005
2006

loab!

—&— — [IHamuka YncneHHoCTH;
- @ - — OnTumarsbHasi YAC/1eHHOCTb

Puc. 1. Ilunamnka 1 onTuMalibHas YMCIEHHOCTb 600pa

1 COCTOSTHUE TIOMYJISINT; MOMEHTBI
Pa3InYns MEX/IY eCTeCTBEHHBIMU U
HCKYCCTBEHHBIMU cTanusMu 606pa;
o0mrast X03giCTBEHHAs] CTpaTerust
pasBuTHs TeppuTopuu. OpueHTaIms
Ha ONTUMAJIbHBII YPOBEHDb YUCJIEH-
HOCTH B cJIydyae, KOT/[a OCHOBHBIMHU
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M «fopogHULKOE NecHoe X03AUCTBO»

XBOWHbIN Nec
80

o d~ JIUCTBEHHbIN Nec

ONA BEAEGHUAC. X, ’.

=
PeKynbTUBMPO- "‘ W ‘ "
BaHHble 3emau "52"" Cmem:::bm
BonoTa, 3apoclume "
OCOKOM \- '

BonoTa, 3apocLumne - Ayra, 3apoclne

KyCTapHUKOM KyCTapHUKOM

——TpubperxHana nonoca (342,72 km)
-==-MNMocenenunn (178 eg.)

Puc. 2. PacripocTpaHeHHOCTb 60OPOBBIX TTOCEJCHUI B 3aBUCMOCTH OT THUITAa KOPMOBBIX YTOIMIA

Tabnuua 1
Pacnpenenenne AJMHbI NPUOPEKHOI MOJOCHI BOJHO-00JI0THBIX YIO/IMii 110 KjiaccaM OOHUTETA
Jlnnra npuGpeskHOil TOM0ChI, KM
T 6 ) Cpeannit
UIIbI BO/ITHO-OO0OJIOTHBIX
o KJIaCChI 60HI/IT€TOB KJacc
yroaumi BCEro Gonurera
1 2 3
Kamnasnr 5,63 90,64 204,60 300,87 2,66
Pyubn 0,67 14,44 16,15 31,26 2,50
Peuku 0,32 1,29 1,59 3,20 2,40
[pynbr 0,28 0,13 1,50 1,91 2,64
[Ipupoamsie GomoTta - 1,80 3,68 5,48 2,67
Bcero 6,90 108,3 227,52 342,72 2,64 (2,8%)

IIpumeuanue: *cpenuuii Kaace GoHUTeTa 7151 TPUOPEKHOI 110JI0CHI BOAHO-0010THBIX yroauil ['TI «[opoanuikoe
JIECHOE XO3SIICTBO» C Y4€TOM MONPABOK ((haKTOPbI, MOBJIUSBIINE HA YXY/IIIIEHHE CPEIHETO Kracca GOHUTETA)

cocTaBJsier 2,8.

crarusiMu 606pa SIBJISIIOTCST OCYITUTEbHbIE
JIECOMEJIMOPATUBHbIE KAHAJIbI, BHI3BIBAET IIPO-
rpeccupyioliee BTOpHYHOE 3ab0auBaHIeE,
MOATOIJIEHNE U MepeyBIakHeHne HOMBITUX
TEPPUTOPHIA, UTO BJIEUET 3HAUMTENbHBIE XO-
3SCTBEHHDIE TOTEPH.

Ycranosieno, uro Ha tepputopun 'l
«[oposHUIIKOE JIeCHOEe XO3SNUCTBO> 3a TepH-
O/l AKTUBHON CTPOMUTENBHON HeATETBHOCTH

skuBoTHBIX (2006—2009 1T.) 3amac nmoBpex-
JIEHHBIX U OTUOIIHX IPEBOCTOEB B 30HE TIOJI-
tornenns (148,4 ra, nau 0,5% ot miomaznu
3eMeJib, MOKPBITBIX JIECHOU PACTUTEIbHO-
crhio) yBeauumcs na 19,7 Teic. M°, 6e3 yyera
€CTECTBEHHOTO OTI/Ia, KOTOPBII COCTABJISIET
0,3% ot ob1tero 3amaca HacaKIEHUI, TPOU3-
PAacTaloNUX Ha TTOKPBITHIX JIECHOW PACTHTEb-
HOCTBIO 3eMJISIX Jiecx0o3a. TakcoBast CTOUMOCTb
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yTPayeHHOI JpeBeCHHBI Ha TLIOIAIN TIOJ-
ToIIeHNsT 6e3 ydyera eCTeCTBEHHOTO OTHajla
(paccumrannas 1o Takcam 2007 1.), coctaBuIa
109,5 Toic. rpH. Hemonomyuernusiii (yrpaveH-
HBIIT) IOXO/ B CJIy4ae ero OIeHKN Ha OCHOBE
CTOUMOCTH 00€3JITIEHHOTO KyboMeTpa IpeBe-
cunbl (110 paciienkam 2014 r.) oreHnBaercs B
9,16 mutH TpH. B 1iesiom HacaskaeHnii Gepesbl
HOBUCJION ycoxJ10 43% oT 0011eil yTpayeHHOo
JPEBECUHBI MOTUOMINX HACAKACHWI, OJbXU
yepHOI — 26 1 COCHBI OOBIKHOBEHHOI — 24%.
Hacasxnenus ay6a oObIKHOBEHHOIO B 9TOI
KaTeropuy COCTABIISTIOT JIUIITb 4%, OCUHBI — 2,
a rpaba OObIKHOBEHHOTO — MeHee 1%, 4To
06y CIIOBIEHO HEGOJIBIIIUM YIACTHEM HTUX M0~
POl IPEBOCTOEB B0 MPUOPEKHON MOTOCHI
BOJIHO-OOJIOTHBIX YTOIXUH.

BbL10 BBISIBIIEHO, UTO TIOATOILTIEHHbBIE JIEC-
Hble HACAK/IEHNS B PE3YJIbTaTe CTPOUTETBHON
JeaTebHoCTH 600pa MornbaioT Ha IPOTKe-
HuM 1—4 jieT B 3aBUCUMOCTHU OT YCTOHYUBOCTH
IPEBECUHBI K YKAa3aHHOMY (PaKTOPY: XBOIi-
Hble — uepe3 1—2 roma, TUCTBEHHBIE Yepe3
3—4 Toma, 9TO MOATBEPKAAIOT pPE3yJibTa-
o1 uccaepoBanuit B.M. Ckasona (1951),
I[I.1. Janunosa (2007), II. Hymmu (P. Num-
mi, 1989) u np. [4—10]. B urore, 30na 1nox-
TOIJIEHUSI CTAHOBUTCS HENIPUTOIHON /IJIST Be-
JIEHWST JIECHOTO XO3SHCTBa.

B 30He M30BITOYHOTO YBJIAKHEHUS 3a-
nac MOBPEKIEHHBIX HACAKIEHUI Ha TIIOMA-
au 282,7 ra (0,9% ot mmoiaan, MOKPBITHIX
JIECHOM PaCTUTEIHbHOCTHIO 3eMeJIb JIeCX03a)
yBesmuuica na 18,3 toeic. M® (0,3% ot 06-
MIeTo 3araca HacasKJIeHU, MOKPHITHIX Jiec-
HOIl PAaCTUTEJBHOCTHIO 3eMeJib JIeCX03a),
6e3 ydueTa ecTeCTBEHHOTO OTmajaa. Takco-
Bas CTOMMOCTD yTPAuye€HHON JPEBECHHBI Ha
IJIOMAI M30BITOYHOTO YBJIaKHEHUS (ChI-
poie 1 Mokpeie TJIY) cocraBuna B 2007 1. —
126,3 ThIC. TPH, HEJOTIOTYYEHHBIN TOXO/ —
8,51 mure rpH. BoJibiiie yebixaet cocHa 0ObIK-
HOBeHHast (44%), MeHbllie — Gepesa MoBHUCast
(24%). Ha HacaskJieHWsT OCUHBI TTPUXOUTCS
14% ornaza, 1y6a 0ObIYHOTO — 8 U OJIbXU
yepHoit — 10%. OnHaKo nepeBbsi YChIXAIOT
He Tak ObICTPO M MACCOBO, KaK B 30HE TIOATO-
IUICHU, 4 B TedeHue 5—7 JieT. YCTOIYNBbIMU
SABAAIOTCST cCocHIKU V 1 Va KiraccoB 6oHU-
TeTa, KOTOPbIEe MOCTOSTHHO TPOU3PACTAIN B

turie jeca BSBC 1 110aTOMy IIPUCIIOCOOIEHBI
K UINTEJIbHOMY €CTeCTBEHHOMY MOJITOILIe-
HUIO, a TAKJKE 0JIbXa YepHasi U OCUHA.

B 30He U30BITOYHOTO YBJIaKHEHUS He IIPO-
M30IILJI0 3HAYNTEIbHBIX U3MEHEHU B KaTe-
rOPUsIX 3eMeJib, KaK 9TO IIPOUCXOUIIO B 30HE
MOJTOTIIIEHUST (HAacaK/IeHUST TPEBPATUIINCH B
60JI0TO U, B UTOTE, B IIOTUOIINE HACAKACHMS ).
O1HaKO U3MEHEHUS TH/IPOJIOTMYECKOTO PEKU-
Ma [TOYB CYIIECTBEHHO MTOBJIUSIIN HA U3MeEHe-
HUe TaKCAIlMOHHBIX ITOKa3aTeseil [PeBOCTOos
(TJTY, cocraB Hacaxienuii, 3arac u T.1.). B To
e BpeMsl B 30He U30bITOUHOIO YBJIasKHEHNS,
B OTJIMYME OT 30HbBI HOATOILJICHUS, JIECHbIE
HACAXK/IEHUs SBJISIOTCSA TPUTOIHBIMU JIJIsT
MPOBEJIEHUsST B HUX CAHUTAPHO-03/10POBHU-
TEJIbHBIX MEPOIPUITHI TI0C/Ie PeEMOHTA J10-
POr JIECOXO035iICTBEHHOI0 HazHaueHMs, 6OJIb-
1123 YaCTh KOTOPHIX TIEPEPHITA U MOITOTIIIEHA
B pe3yJibTaTe CTPOUTETHHON NesTeTbHOCTH
600pOB.

B menom na mporszkenun 2006—2009 rr.
Ha mromaau 431,1 ra mogTOMIEHHON 1 Upe3-
MEpPHO YBJIQ)KHEHHOU TEPPUTOPUU JIECX03a
BBIABJIEHBI OTUOIINE HaCaKIeHUsI B KOJIH-
gecTBe 38 Thic. M°. TakcoBas CTOMMOCTB Jipe-
BECUHBI 32COXIIUX JIPEBOCTOEB, PACCUMTAHHAS
o Takcam 2007 t., cocraBuiia 235,8 ThIC. IPH.
OO6mumii ToTepstHHBIN 10X0/ (10 paciieHKaM
2014 1.) ontenuBaercs B 17,67 MuiH TpH. Yuu-
ThIBast, 4yTo 3a 1998—-2008 rr. mromamp moa-
TOIUICHHBIX U U30BITOYHO YBJIaKHEHHBIX JIEC-
HbIX TEPPUTOPUI IIPEATIPUSTHUS YBEJTUINIIACH
Ha 1162 ra, o6mumii 00beM MOTEPIHHON MM
JIPEBECUHBI 32 HTOT TIEPHOJL MOKET YABOUTHCSL.
ITO 3HAYUTEIIHHO TIPEBBIIAET 0OBEM MOTHO-
MIUX HACAKAEHUI OT TTOAHSATHSI TPYHTOBBIX
BO/l, YCTAHOBJIEHHBI JIECOYCTPOMCTBOM 3a
1988-1998 1., KOTOpBIiT cocTaBIAN 3 THIC. M
Ha 1roiaau 27,3 ra.

Ananu3 aHHbIX JecoycTpoiicTBa 3a 1998
1 2008 rT. CBUZETENBCTBYET O 3HAUNTETTHHBIX
MaciTabax MoCIeACTBUAN cpeoodpasyIoniero
Bo3ztelicTBUsT 60Opa. XOTs Ha MPOTSIKEHUH
GOJIBIIEr0 BPEMEHH 34 TOT II€PHOJL YUCIEH-
HOCTb Oy JIsanun 6006pa ObLIa 3HAUNTETHHO
HUKe ONTUMAJIbHOM, OTPUIIATEIbHOE BJIUSI-
HUE UX JeATeJbHOCTH OBLIO CYIIEeCTBEHHBIM:
Ha 220,6 Ta yMeHBINIACH TLJIOMIA/b 3eMeJTb
CeJIbCKOXO3SIMCTBEHHOTO HadHaueHusT (13 HUX
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Tabmummna 2

N3menenus miomanau yroamii Ha Teppuropuu I'll «Topoanunkoe ecHoe x034iicTBO»
BCJIEJCTBHE CPe000pasyoimeii resaTeIbHOCTH nomysamun 60opa (1998, 2008 rr.)

ILnomanp, ra V3MeHeHue 1rola
Twrer yrommit

1998 r. 2008 r. ra %

3eMJIN CeTbCKOX035ICTBEHHOTO TTpeTHA3HAYEHWST 713,0 4924 -220,6 69
W3 HUX: CEHOKOCOB 472,0 334,7 -137,3 71
nacTouIg 46,6 34,6 -12,0 74

[alHu 194,4 123,1 -71,3 63
Bosora 562,0 915,6 +353,6 63
V36bITOYHO yBJIAKHEHHBIE JIeCa 7453,9 8474,2 +1020,3 14
[ToxToriennble jeca 27,3 169,0 +141,7 -

184,6 ra neperm B KaTEropuio 3eMeJib «60JI0-
Ta», 36 Ta 3apocJn IpeBecHO-KyCTaPHUKOBOM
PACTUTETIBHOCTHIO €CTECTBEHHOTO MTPOUCXOK-
nenus); Ha 353,6 ra yBeJU4nIach IJIOMIAIb
60J10T, Ha 1020,3 — U3OBITOYHO YBIAKHEHHBIX
3eMestb 1 Ha 169,0 ra — mMOATOIIEHHBIX JIECOB
(tabun. 2).

Bursgsieno, uro B Teuenne 1998-2008 rr.
Ha TEPPUTOPHH JIeCX03a ObLIA MOJTHOCTHIO
BbIBE/leHA M3 CTPOS CeTb OCYHIUTEJIbHO-
MeJIMOPATUBHBIX KaHatoB JnHON 300 kM.
BonpmuHCTBO M3 HUX — 3arPOMOKICHHDBIC
sanpyaamu 606pa, MTOBAJCHHBIMY J€PEBbI-
MU U UX YaCTSIMU — TIPEBPATUIINCH B KACKA]
60OPOBBIX TIPYAOB pasHbix pazmepos (ot 0,1
no 10 Ta), B pe3ysbrare 4ero CyImecTBEHHO
YBEJIMYMIIACH TIONIAb 60JI0T, 3a00I04YeHHBIX
1 TlepeyBJIa)KHEHHBIX TeppuTopuil. l13meHe-
HUE OCYIIIEHUsT TEPPUTOPUTT Ha ee 3abosaun-
BaHWe W MepeyBIAKHEHNe MPOU3OILI0 TTPH
urceHHoCTH 606pa B 1,5 pasa MeHbIel ot
onTUMATbHOTO 3HaUeHws [11].

CireioBaTesIbHO, IPOBEICHIE OCYITHTENb-
HBIX MEJMOPAIUil B YCIOBUAX, Kor/ia 600D
oXpaHgeTcs 3aKOHOM M 0XOTa Ha 3TOT BUJL
He OCYIIECTBJISIETCS, SBJISETCS HEIeIeco-
06pasHbiM. [T09TOMY MOIXOIBI K YIIPABJIEHUO
nomyasanueii 6o6pa B Ykpaurckom [Torecse u
CTpaHe B IIeJIOM HYKJAIOTCS B TEPECMOTPE.

[IpunaiunamMu ymnpasaeHus: MOmyasinen
600pa eBponeiickoro B Ykpautnckom Ilome-
Cb€ Ha 30HAJBHO-THUIIOJOTUIECKON OCHOBE

JOJIZKEH OBITh MOJIOKEH PeryJsspHbI MOHU-
Toputr 1 auddepeHupoBaHHbIA TOAX0 K
DKCILIyaTallly B/, KOTOPBIN OasupyeTcs Ha
COTJIACOBAHUY 9KOHOMUYECKUX U 9KOJIOTMYE-
CKUX UHTEPECOB BCJIEACTBUE IPUSHAHKS TOTO,
4T0 6OOP SIBJISIETCS:

® KJIIOYEBBIM BUJIOM JIECHBIX 9KOCUCTEM
peruona, B COCTaBe KOTOPBIX €CTh BOJHBIE
00BEKTBI, BajkHble s obecleyeHus MX
YCTOMUMBOCTH M COXPaHEeHWs] OUOpPasHO-
obpasus;

* [[EHHBIM OXOTHUYBUM PecypcoM, cOa-
JIAHCUPOBaHHAS 9KCILTyaTallnst KOTOPOTO 9KO-
HoMmuuecku 3G HeKTUBHA;

® CYIIECTBEHHBIM 9KOJOTUYECKUM (haK-
TOPOM, KOTOPBIil MIMEET KaK MOJIOKUTETHHOE
(yJIydIneHne TAPOJIOTHIECKOTO PEKUMA TeP-
PUTOPUM, BOCCTaHOBJIeHE OrOpasHoobpa-
3¥sI U T.JL.), TaK ¥ OTpUIIATEIbHOE (HaHeceHue
yiepba JIECHOMY U CEeJIbCKOMY XO3SIHCTBY,
paspyuierrie 00beKTOB UHPPACTPYKTYPHI 1
T.JI.) BJIMSIHUE Ha €CTECTBEHHYIO CPELy.

Ha ocHoBe laHHbIX MOHUTOPUHIA YU CIIEH-
HOCTH U COCTOSIHUS JIOKAJIbHBIX MOy IS
606pa peKOMEeHAYeTCsT IPOBOAUTH 30HUPO-
BaHKe 3aHATbIX OOOPOM TEPPUTOPHUIL, pas-
JIeJisisl CYILEeCTBYIOLIME [OCEeJIeHsT Ha TPU
TUIA: [[eHHble, HelTpaJbHbie U BPEIHBIC.
HopMaTtuBbl JOMyCTUMON YHUCIECHHOCTH W
MEpBI 110 YIIPABJIEHWIO HOIY/ISINEH T0JKHbI
ObITh AUBdOEPEHIIMPOBAHDL B 3aBUCUMOCTH OT
THIIA TTIOCEJIEHU:
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I1.B. MALIUBOPYR

* [[eHHbIEe — IIOCEJIEHUI Ha eCTeCTBEH-
HBIX BOJl0EMaX M MEeJHMOPATUBHBIX KaHasax,
He TOJITIe)KAINX JaJbHeNIel 9KCILTyaTallui,
Ha TEPPUTOPUHU OOBEKTOB MPUPOLHO-3AII0-
BeHOTO (hOH/A, 0c000 3aAIMUTHBIX YYaCTKaX
U TLTOMIA/SX, Ha UINTEThHBIN CPOK BBIBE-
JIEHHBIX M3 XO3SIUCTBEHHON AKCILIyaTaIUny
BCJIEJICTBUE 3aTPSI3HEHUST PAIUOHYKITUIAMK
wiu 1o pyruM npuynHam. CesleKIIMoHHbIN
OTCTpEJI U OTJIOB 60OPOB paspelaercs TOb-
KO Ha OCHOBAHWH CIIEIUAJbHO ITPOBEIEHHOTO
UCCJIE/IOBAHMS HA JIOKAJIBHBIX TEPPUTOPUSIX.
B ciayuae HeoOxoxuMocTu (Ha peKpearimoH-
HbIX 00bEKTaX), IIPUHUMATL MEPbI 110 CMST-
yeHuo yiepba, IpUIUHEHHOTO Oo6pamu (¥c-
KyCCTBEHHAS 3al[UTA I€PEBbEB B IPUOPEKHOIM
H0JIOCE, YCTPOUCTBO BOAOIMPOIYCKHBIX TPYO,
PEeryJupyonmx CTOK U T.J1.);

* HelTpasbHble — IOCEJEHUST Ha ecTe-
CTBEHHBIX BOJ0eMaX, He HAHOCIINEe 3HAYN-
TeJIbHBIN yIep6 JIeCHOMY U CEIbCKOMY XO-
saiictBy. [Topmep:xanue yncieHHocTr 600pa
Ha ypoBHe 60—70% oT onTUMaIbHOTO 3HAYE-
HUS, pACCUNTAHHOU Ha OCHOBE JICHCTBYIONTUX
HOPMaTHUBOB (esKerogHoe u3bsitre 10 15-25%
SKUBOTHBIX). TIpoBegerHne 6UOTEXHUUECKUX
MEPOTIPUSITHI, HAITPABJIECHHBIX Ha yIyUIIeHHE
yCJIOBHiI cyiiecTBoBaHus 606pa;

* BpeJIHbIE — TIOCETEHUs Ha OCYIIUTEh-
HBIX JIECOMEJIMOPATUBHBIX KaHaJaX U ecTe-
CTBEHHBIX BOJ0eMaX, HAHOCAIINE 3HAUNUTEIb-
HbIIT yIepO JIECHOMY U CEJIbCKOMY XO3sIHCTBY.
TMopnepskanue yrcaeHHOCTH 6G0OPA HA YPOBHE
10 30—40% oT onTUMATbHOTO 3HAYEHUS TTY-
TEeM €KEeroHoro n3baATus 10 30—35% KkuBot-
HbIX U Pa3pyIlleHus UX IIOTUH.

Ha teppuropuu seca, mo 6eperam BOAHBIX
00OBEKTOB, T/Ie YKe CYIIECTBYIOT MOIMY SN
606pa U B IIOTEHIMAJBHO HPUTOAHDBIX JIJIs1
Hero cTanusx, Ha paccrostanu 1o 100 M ot Bo-
JI0eMa HeOOXOINMO OTKa3aThCA OT CO3[aHUs
XO34UCTBEHHO 1IEHHBIX XBOUHBIX U TBEPOJIN-
CTBEHHBIX KyJIBTYpP. BMecTo 3TOT0 — BhICAXKH-
BaTh MPEUMYIIECTBEHHO MSATKOJTUCTBEHHDIE
U HEKOTOPbIE TBEP/IOJIMCTBEHHBIE JIPEBECHO-
KYyCTapHUKOBBIE TIOPOJIbI (MBY, OCHHY, TOTIOJb,
6epesy, 0J1bXy, rpal, OPEIIHUK ), KOTOPbIE CO-
CTaBJISIIOT OCHOBY KOPMOBOII 6asbr 600pa.

Tax:ke TpeOYIOT epecMoTpa IpaBKIa MO-
HUTOPUHTA YMCJIEHHOCTH, COCTOSTHUST TTOTTY JIs-

VU, OTIPEIEICHUST HOPM €5KETOTHOM T0OBIYH
U OXOThI Ha 606pa (METOABI U CPOKU OXOTBI)
C YY4ETOM ITOJIyYCHHBIX PE3YJILTAaTOB.

BbIBO/IbI

Bropuunoe 3acesnenue 6o0paMu Teppu-
Topun Ykpauuckoro [losrechs mpoucxonut B
AHTPOITOTEHHBIX YCIOBUSX: MOSIBJIEHNE CUCTE-
MBI OCYIIUTENBHBIX KAHAIOB KAK UCKYCCTBEH-
HO CO3JaHHOIi, 6JaronpusaTHoOi 111 606pa
CTaluy; [IpeKpalieHre npombicia 6o6pa. 3a
nocyieaue 10 jeT YncjaeHHOCTD MOy JISIUN
6006pa B pernone BbIpocia B 3,2 pasa, a BO
MHorux paiionax llenrpambrnoro Ilonecwst B
1,5 paza 1peBbICHIIA ONITUMAIbHbIE 3HAYEHUST
9TOTO MOKA3aTeJsl.

Cucrema OCyIIUTETHHBIX KAHAJIOB XapaK-
TEPU3YETCST HU3KIM KaueCTBOM HEOOXONMBIX
st 606pa KOPMOBBIX YTofuil. ITO ompese-
JISTET 0COOEHHOCTH MOBEACHUS W AUMHAMUKH
JIOKQIBHBIX TOMYJISAIUN 606pa: HeOOIbIIOM
CPOK CYIIECTBOBAHMS TTOCEJEHUST HA OJHOM
MecTe (4—6 J1eT); HU3KY0 YHCIEHHOCTb T10-
cesernit (2—4 ocobu); paHHIOK MUTPAIHIO
MoJiofiHsAKa (¢ 2-X JieT); HayaJlo aKTUBHOM
CTPOUTENHHON eI TETbHOCTH TTPH MIIOTHOCTH
TOTIYJISITIAN, MEHDIIeH oT ontuMyMa Ha 30%.
[locie Havama aKTUBHOTO CO3/IAaHUS TIOTUH
BH/I IOCTUTAET MAKCUMAJIbHOM YNCTIEHHOCTH
3a 3—4 rona, B 3aBUCUMOCTH OT MCXOJHOTO
COCTOSTHUS TIOTIYJISIIIUU ¥ HAJIMYUST TIPUTOJI-
HBIX JIJI5T TTOCeJIeHns yroanil. B manpHeliem
COCTOSTHUE TIOMYJISAIUN YXYAIIAeTCs, 9YTO CO-
MIPOBOXK/IAETCST CHUKEHUEM U TIOCJIeyIomeit
cTabuisanueil ee YNCIEHHOCTH.

OCHOBHBIMU TTPU3HAKAMU, CBUIETEIbCT-
BYIOIIUMHU 06 MCTOIIEHUU KOPMOBOW Ga3bl
U MepeHaceJeHHOCTH TeppuTopun 6o0paMu,
SIBJISTIOTCST: aKTHUBHASI CTPOUTEIBHAST JIESITEIIb-
HOCTBH 600pa; TepPUTOPHATIBHO OIN3KOE pac-
MOJIOJKEHME TIOTHH; KaCKabl IPY0B; 60JIb-
IIKe TUIOMIA/IH TTOITOILIIEHUSI.

3aceseHue HOBBIX TEPPUTOPUIL, BBICO-
Kasl IJIOTHOCTD TIOMY IS U POCT aKTUBHOM
CTPOUTEIBHOI lesaTe/IbHOCTH G0OPOB B YKpa-
uHckoM [loseche IpuBesIo K CyIecTBEHHOMY
cpeaoobpasyoleMy BO3AEHCTBIIO: yBeIude-
HUIO TIOMIA/IEl TIOTOTIEHUST JIECHBIX HACAK-
JICHUH U JTYTOB; BTOPUYHOMY 3a060JIa4NBAHIIO
3€MeJIb; TIOBBIIIEHUIO YPOBHSI TPYHTOBBIX BOJI
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HA CMEKHBIX YUaCTKaX U U3MEHEHHIO TUTPO-
TOIOB JI0 BJIa’KHBIX U MOKPBIX THIIOB.

B pesyabrare gesrenbHocTd 606poB B
3onax noaronienus (0,1-10 ra) necubie Ha-
caskJieHUs TTornbatT B TeueHue 2—4 JieT B
3aBHCHUMOCTU OT MOPOJHOTO COCTaBa M BO3-
pacra, ipeBpariasick B 60010. OcraBieHHbIC
JKUBOTHBIMH CTAIMM 4aCTO TEPECHIXal0T U
IPEBPAIIAOTCS B KYCTAPHUKOBBIE 3aPOCIIN.

Bob6psl paspymiaioT ocymuTeabHbe Ka-
HaJIbl U JIPyTHe MHKEHEPHBIE COOPYIKEHMS,
MO/TAIIMBAIOT U 3200JIAYNBAIOT 3€MJIU JIECO-
U CEbCKOXO3sIICTBEHHOTO HA3HAYEHUSsI, Ha-
HOCSI 3HAUMTEJIbHBII 9KOHOMUYECKHU yIepo
(3a 3 rozia B 30HE AaKTUBHOU CTPOUTEIBHON
nesaTeabHOCTH 60Opa MarepuajbHble YObIT-
ku gocturaioT 50% OT pasMepa pacueTHOM
JIECOCEKH TJIABHOTO M0JIb30BAHUST OOBITHO-
TO JIECHOTO XO3STHCTBA HA PEBU3MOHHBIN Tie-
puon).

Hcnonb3yemble B OXOTHUYbEM YCTPOHCTBE
HOPMATHUBBI OIPE/IEJIEHUST OIITUMAJIBHON YHC-
JieHHOCTH 600pa He Pas3/MyaioT eCTECTBEHHbIE
U UCKYCCTBEHHDBIE CTAIlUU OOUTAHUSI JKUBOT-
HBIX U HE YUUTHIBAIOT CTA/IMIO PA3BUTHSI U CO-
CTOSTHIE UX TIOTYJISIIIIH, OOIILY0 XO3SHCTBEH-
HYIO CTPATETHIO PA3BUTHSI TEPPUTOPHU.

Jlist obectiedeHust COTIACOBAHHOTO € 9KO-
HOMIYECKUX W 9KOJOTMYECKUX MO3UIIUI Cy-
ecTBOBaHMst 606pa eBPOIENCKOTO B JIECHBIX
AKOCUCTEMAX HEOOXOINMO OCYIECTBISTE Me-
PONPUSITHS 110 ONTUMU3AINH YUCIEHHOCTH
3TUX KUBOTHBIX, PYKOBOJICTBYSCH mhdepeH-
IIUPOBAHHBIMU HOPMAMU U3BSITHSI, YCTAHOB-
JICHHBIMU JIJIT KOHKPETHBIX YCJIOBHUIA.
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DYNAMICS OF FLUE MORBIDITY AMONG THE POPULATION
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* Incmumym aepoekonoeii i npupodokopucmyeanns HAAH

IIpoananizosano 3axeoproeanicms Ha epun HaceseHHs Kumomupcokoi 00.. y pospizi paiionie
3a 15 pokie (1999—2013). Jlunamika 3axeoproéanocmi Ha epun y desKux pailonax obaacmi
8I03HAUANACA 3042ANbHUMU 3AKOHOMIDHOCMAMU, a [HOOI XApaKkmepu3yeaiacv iHOusidyans-
HUMU ocobaueocmamu. 3axeoprosanicmv Ha epun HaceaeHHs Kumomupcvkoi obaacmi do-
caidxcyseanux paiionie 3a ocmanui 15 pokie nabyaa mendenyito 0o 3nuxcenns (3754,7 na
100 muc. nacenenns 'y 1999 p. do 396,87 na 100 muc. nacenenns 'y 2013 p.). Buseaeni 3axo-
HOMIpHOCIMI Y MepumopiarbHOMy PO3n00ini 3aX60PIOEAHOCMI HA 2PUN Y PALIOHAX 3AAe)NCaAMb
8i0 Kinbkocmi HaceaeHHs.

Karouosi caoea: 3axeoprosanicmes, exonoeiuni pecionu, epun, I'PBI.

Influenza-like illnesses (ILI), a subset of
acute respiratory infections (ARI), are a lea-
ding cause of morbidity and mortality world-
wide [1, 2]. Every year 10—14 million of peop-
le in Ukraine suffer from ARI, representing
25-30% of the total and about 75-90% of
infectious morbidity in the country [3].

In etiological structure of acute respirato-
ry disease the largest share belongs to viruses.
To date, approximately 200 respiratory viru-
ses are known The main clinical manifesta-
tions of infectious diseases include fever and
intoxication syndrome, which requires diffe-
rential diagnosis for further diagnosis. Among
these viruses the most well-recognized respi-
ratory viral pathogens are seasonal influenza
virus A and B (sFluA and sFluB), parainflu-
enza virus (PIV), human metapneumovirus
(HMPV), respiratory syncytial virus (RSV),
and adenovirus (ADV) [1, 2, 4].

Seasonal influenza and other acute res-
piratory viral infections morbidity rises
(ARVT) are characterized with mixed etiolo-
gy, in which the share of influenza varies more
widely. This situation occurs because there
are several influenza virus serotypes through
which in spite of the fact that after the disease

© O. Boyalska, I. Kyrychuk, O. Shpyta, A. Boyko, 2014

a strong immunity is formed, other serotypes
of influenza can be transmitted [5—8]. Be-
cause of this variability influenza virus re-
mains a very important epidemic pathogen.
According to the World Health Organization
(WHO), there are 3—5 million severe cases
and 250.000—-500.000 deaths globally due to
influenza annually. Pandemics occur every
10-50 years [5] and usually occur in waves
and can continue until 1,5-2 years, some-
times covering 9—-10 months and 30% of the
world population [6—10].

Influenza and other ARVTI occur in the
form of outbreaks and epidemics, alternating
with periods of sporadic disease. Duration
is determined by the intensity of the epide-
mic process. Therefore, an important role to
monitor the intensity of the epidemic process
should belong to epidemiological and viro-
logical surveillance of influenza and other
ARVT in certain areas of the country that
will allow quick assess the situation and
carry out preventive (antiepidemic) mea-
sures.

Thus, the aim of our study is comparison
of influenza-induced morbidity among the
population of Zhytomyr region and Ukraine
in whole, between the districts of the region
during 1999-2013.
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MATERIALS AND METHODS

The information and statistical data of
the Main Department of State Sanitary and
Epidemiological Service of Ukraine in Zhy-
tomyr region, State Institution «Zhytomyr
regional laboratory center of State Sanitary
and Epidemiological Service of Ukraine», the
Central Statistical Office in Zhytomyr re-
gion from 1999 till 2013 («Report on certain
infections and parasitic diseases» approved
by Order No. 378 of 02.06.2009 of Ministry
of Health Ukraine in the context of the dis-
tricts during 1999-2013 — reporting forms
on the annual morbidity — f.2 and monthly
morbidity — f.1, distribution of the resident
population of Zhytomyr region by gender and
age were used).

RESULTS AND DISCUSSION

The Zhytomyr region has 23 administra-
tive districts, 11 cities, including 5 cities of
regional subordination (Zhytomyr, Berdy-
chiv, Korosten, Malyn, Novograd —Volynsky),
43 towns and 1613 villages. Zhytomyr is re-
gional center.

For comfort of demonstration of analysis
of influenza-induced morbidity in popula-
tion in 23 districts of the Zhytomyr region
data of 3 large by population districts were
taken (Zhytomyr (68.0 thousand people),
Ovruch (60.7 thousand people), Novograd-
Volynsky (48.7 thousand people), 3 small
(Brusyliv (16.1 thousand people), Luhyny
(17.9 thousand people), Narodychi (9.6 thou-
sand people) and 3 large cities (Zhytomyr
(270.5 thousand people), Berdychiv (79.3
thousand people), Korosten (65.7 thou-

registered. It is almost the only respiratory in-
fection that has clearly expressed seasonality.
The intense fading rates of the influenza
epidemic process were identified as a result of
the retrospective analysis in Zhytomyr region
during 15 calendar years in the region of 3754.7
per 100000 of population (1999) to 396.87 per
100000 of population (2013). This fact may
be associated with changes in social economic
factors in our country (rising unemployment,
change of ownership, population reduction)
which had a significant impact on reducing
public appeals for medical help, therefore, re-
sulted in a decrease of registered morbidity.
Increase in incidence that occurred during
the last 15 years of follow were small, even in
2008-2009 (Int. Indicator 2092.17-1595.75
per 100000 of population) was less than at
the beginning of this observation. After the
relatively epidemiologically safe situation of
the previous years in 2009 a new pandemic
appeared that caused a great interest in the
problem of influenza features. It was caused
by a new influenza virus antigenic characte-
ristic of A (HIN1). In epidemic process peo-
ple of working age from 21 to 50 years old,
that is younger generation with low immu-
nity, suffered. Throughout the world a very
high number of cases of influenza (especially
lethal) were expected approximately as the
pandemic in 1918-1919 because the pande-
mic virus HIN1 2009 contains hemagglutinin
gene (HA), which is derived from the classical
H1N1 swine line and antigenically similar
with 1918 influenza virus. Pandemic of 21st
century was much easier than it had been

sand people).

Dynamics of influenza in Zhytomyr
region during 1999-2013, as well as in
Ukraine in general, are characterized by
certain cycles — ups that change into
downs (Fig. 1). In our opinion, this is due
to the peculiarities of the transmission
mechanism, as population immunity and
changes in the antigenic determinants of
pathogens, particularly influenza virus
(drift and shift). In Zhytomyr region,
as well as in Ukraine in whole annually
seasonal influenza epidemic rises were

4000
3000 —

\
2000
1000 %/_\1 \\//\

0

Rate

Years
— Ukraine; —— — Zhytomyr region
Fig. 1. Dynamics of flue morbidity among the po-

pulation of Zhytomyr region during 1999-2013
(rate of morbidity per 100000 of population)
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expected, and mortality was compared ;588(0)
with seasonal influenza. As shown in | "gpoo [
Figure 1 for the last four years after the & 6000
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bidity among the population of repre- Years
sented areas were in Novograd-Volyn- —— Zhytomyr; Berdychiv;
sky and Ovruch districts (Fig. 2, b), and ---- Korosten; — — Zhytomyr region
the lowest ones were in Brusyliv district
(Fig. 3, a). Among the major cities in gggg A
he region the highest indi A A (b)
the region the highest indicators were ¢ 4000 S =
in Korosten (Fig. 2, a). g 3000 N WA
Indicators of flue morbidity among ?888 - N\,
the population of districts coincide with ol — N T Ne=seazey
the course of morbidity in Zhytomyr 28I I LELERNIIODAN®
region in whole, and in some years ex- PRASIIIINIIIKRR
ceed approximately 1.5 times. The hig- Years
hest rates of flue morbidity among the Zhytomyrsky; - - - - Novograd Volynsky:
population of Ovruch district (4941 Ovruchsky; — — Zhytomyr region

and 5453.5 per 100000 of population
respectively) were in 2000 and 2003.
And in 2005 and 2009 the highest ones
were in Novohrad-Volynsky (3734.67
and 2829.12 per 100000 of population
respectively).

We believe that such high rates of influ-
enza morbidity were caused by a large conges-
tion of population, well-developed transport
line both railway and automobile, which fa-
voured the process of migration of people.
Due to these factors the influenza virus can
come from other districts, regions and coun-
tries. Zhytomyr region borders on Rivne,
Khmelnytsky, Vinnytsia and Kyiv region and
the Republic of Belarus.

The incidence of influenza in the popula-
tion Brusyliv, Lugynsk and Narodychi dis-
tricts with low intensity indicators, and in
some years, such as 2002, 2006, 2007, 2009,
2011, 2012, 2013, was zero (Fig. 3, a). We
believe that this can not be. This suggests
the problem of diagnosis or registration of
this infection. This view is confirmed by the
wide spread of ARVI in these areas, which
are similar in clinical manifestations of influ-
enza (int. indicator to 3544.1 till 9005.9 per
100000 of population) in three districts. The
intensive indicator of morbidity rate of ARVI

Fig. 2. Dynamics of flue morbidity in population of ci-
ties (a) and large districts by population (b) in Zhytomyr
region and in the region in whole during 1999—2013
(rate of morbidity per 100000 population)

which equals zero, isn’t presented in any year
(Fig. 3, b).

High rates of flue morbidity in small dis-
tricts by population were Narodychi in 2000
and 2003 (4677.3 per 100000 of population
and 4895.5 per 100000 of population, respec-
tively), exceeding the regional ones approxi-
mately 1.5 times. It’s necessary to note that in
these years there were the greatest indicators
in Ovruch district (Fig. 3, a). Narodychi and
Ovruch districts of Zhytomyr region were
the most affected by the Chernobyl nuclear
disaster that possible had an impact on popu-
lation susceptibility to influenza virus. These
districts border on each other and the Repub-
lic of Belarus. Probably influenza virus was
imported from abroad or from other districts
of Zhytomyr and Kyiv regions, which they
border on.

Thus it was confirmed that the highest in-
cidence of influenza in the cities and districts
of Zhytomyr region, where there is a large
population congestion, intense processes of
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migration of people and a large number 6000
of industrial enterprises (Fig. 2-3, a, ). 2888 @_

Epidemiological data describing the £ 5,50 I/-\ i\
manifestation of the epidemic process = 2900 \\‘ /' \ —
of influenza, allow conducting preven- 1000 - e >
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tcwe and control measures 1n time. ’T' 18 S O - N MY DO MO OO —~ &,
in turn helps to reduce the morbidity 2838388388388 83335o
of influenza among the population of TN aa N e e e A
Zhytomyr region. Years
— — — Brusylivsky; —— — Narodychsky;
CONCLUSIONS — Lugynsky; ---- — Zhytomyr region

Analysis of the data shows that flue 20000 —
morbidity among the population of Zhy- 15000 f====c———=<=s=7 sz = @—
tomyr region over the past 15 years £ = .

: % 10000 +
has gained a tendency to decrease « 5000 y - .-
(3754.7 per 100000 of population T TSemTes ‘
(1999) to 396.87 per 100000 of popu- 0
lation (2013). Long-term dynamics 'of TI838888888s533™
flue morbidity in Zhytomyr region dis- T AN e e N as
tricts have common patterns, sometimes Years
being characterized by individual peculi- --=--— Brusylivsky; — Lugynsky;
—— — Narodychsky; — — — Zhytomyr region

arities. Indicators of influenza morbidity
coincide with the course of disease in the
region and Ukraine in whole. We have
also found that territorial distribution
of influenza-induced morbidity in dis-
tricts depends on the number of people
inhabiting data districts with the most
intense performance in the major cities and
regions, and the lowest in small ecological
areas by population of Zhytomyr region. It
has been investigated that in small districts
by population in some years the incidence of
influenza was zero. This is due to the problems
of diagnostics or registered cases of influenza
in medical institutions. The peculiarity of our
observations is also finding out high rates of
influenza among the population of Narodychi
district Zhytomyr region in 2000 and 2003.
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CTOPIHKA MOJIOJ0OI'O BYEHOI'O

VIK 631.95 (631.1.017)

ATPOEKOJIOTTYHUU CTAH CEJITEBHUX TEPUTOPI1
XUTOMUPCBHKOT OBJIACTI*

B.A. Tawmip

Incmumym aepoekonoeii i npupodoxopucmysanns HAAH

Haeedeno pesysbmamu dociodcenb eKoa0eiuH020 CMAHY CIAbCbKUX CeaimeOHUX mepumopiii

30HU NOCUACHO020 PAOIOEK0A02IUHO20 KOHMPOA Kumomupcokoi 001, — NOKA3HUKU azpo-

eK0N02i4HO20 CMAHy TPYHmY ma O0eski NOKA3HUKU SKocmi humHoi éodu. Busnaueno ocro-

6HI YUHHUKU, W0 6NAUBAIOMYb HA HAKONUYEHHS Y TPYHMI WKIOAUBUX PEHOBUH, MA GUABNCHO

docepena 3a6pyoHenns numnoi 600u. Oxapakmepu3o6aHo HeeAmMUuHUN 6NAUE pAJIOHYKAIDi6
Ha CIAbCbKO20CNO0APCHKY NPOOYKUiH0 Ma HAGKOAUUHE NPUPOOHE Cepedosulle.

Karouosi caosa: cenimebni mepumopii, NOJMCUGHI peuosuUHU, penpe3eHmamusHi 20cnodapcmaa,
2i0ponizoeanuil azom, Himpamu, azpoeKoN02iMHULL CMAH TPYHMY, AKICMb NUMHOI 600U.

Y cinbebKiil MicIIeBOCTI 30CepesKeHO
6au3bko 41,6 MJIH Ta CiIbCHKOTrOCIOZAP-
CbKUX YTifb, 3 AKkUX Maiike 20,6 MaH T2 €
3eMJII CIJIbCHKOTOCTIOIAPCHKUX TTiAITPUEMCTB,
a 15,9 mum ra — 3emuri rpomaass. Tyt Hai-
qyeTbest 0m3bKo 28,5 THC. CiJl, e TPOKUBAE
14,4 mun sxurenis, 3 akux 8,1 muH mnparie-
3/IaTHOTO BIKY.

Po3BUTOK CiTbCBKUX TEPUTOPiIA TiCHO
OB’ s13aHUl 3 0COOIUBOCTAMU CiIBCHKOTO
TOCIIOIAPCTBA, M0 € 0A30BOT0 TaNy33I0 s
ciIbchKOTOCTIONAPChKOI MiciieBocTi. Ha cho-
TO/IHI TIell PO3BUTOK (DOPMYETHCS TTi/T BILJIH-
BOM TIPOIIECIB 3eMeJTbHOI i arpapHoi pedopm,
CTaHOBJIEHHSI PUHKOBUX Bi/[HOCHH B €KOHOMi-
11, XpOHIUHOT HecTaui OIO/KETHUX PECYPCiB,
HEeJ/IOCTaTHBOI JIOXOJHOCTI CiJIbChKOTOCTIO-
JIAPCHKOr0 BUPOOHMIITBA Ta HU3LKOTO PiBHS
JIOXO/IiB clibcbKoro HaceaeHHd. 111 Ta Huska
iHIMX 11po6IeM TOTPEGYIOTh SKHANIIBUIIIO-
ro po3B’sa3anns [1]. Bee 1e crocyeThest i Tepu-
TOPIiH, 1110 TTOCTpaK/1aJIi BHACJIIOK aBapii Ha
Yopuobunbebkiit AEC, e curyariig Habarato
CKJIaTHIIIIA.

Asapist na Yoprobuibeonkiit AEC He mae
AHAJIOTIB 32 ILJIOLIEIO Pali0aKTUBHOIO 3a0py-

* Haykosuit kepiBHIK — 1-p c.-T. Hayk H.B. ITanama.

© B.A. Tamip, 2014

HEHHSI 1 PIBHEM pa/lioaKTUBHOTO OIIPOMiHEHHS
POCJINH, TBAPHUH 1 JIIOJAWHU.

Haii6inpiry HebGeseKy [AJist BChOTo KIBO-
TO CTAaHOBJATDH PaZiOaKTUBHI 130TOMU HOLY,
CTPOHILITO, T1€3i10, TUTYTOHII0 BHACIOK CBOET
BHCOKOI pyXOMOCTi 200 BUCOKOEHEPTETHYHO-
rO CIIeKTpa BUMPpoMiHIOBaHHsL. HallGibiomy
pamiaiiitHoMy BIJIUBY ITJIATUCS TTPUPOIHI
Ta arpapHi ekocuctemu B 3o0Hi [lomicest Ykpai-
Hu [10-12].

OcobMBO HEOGE3MEUHUMH € HACTIIKY Ka-
TacTpodu B MOJIICBKOMY PETiOHI, EKOJIOTIUHUIA
CTaH SKOTO CIIPUIMAETHCA AK TIPSIMa 3arpo3a
3I0POB’IO 1 JKUTTIO TENEPINIHbOro i MaiibyT-
HBOTO TIOKOJIiHb.

3okpema B JKUTOMUPCHKIl 00J1. 3HAUHO
3arocTpuIach BUPOOHUYA 1 COIIATHHO-EKO-
HOMIYHA CUTYaIlis, 110 3yMOBUJIO 3HAYHy Mi-
rpaifilo HaceJeHHs 1 BIJIMHYJIO Ha BCi iHIN
poLecH KUTTEAIsIbHOCTI periony. Ocobuu-
BO BIJIYyTHOI IIKOJM 1l 3aBJaJI0 CLILCbKOMY
i licoBoMy TocriofapcTBam [2].

¥ 30Hi pasioaKTHBHOTO 3a6PyJHEHHS CTa-
voM Ha 1.01.2010 p. mamiuyernes maiizke 703
HaceJIeHUX MYHKTHU, B SKUX TIPOXKUBAE TO-
naz 400 tuc. ocib, abo 27,3% Bim 3araabHOI
KisbkocTi Hacenenusa JKutomMupcebkoi o0uL.,
i maitzke 17% HaceseHHsI, O MPOKNUBAE HA
BCiil 3abpyaHeniit TepuTopii Ykpainu. Tax,
9 niBHIYHMX pailoHiB, 30kpema Hapoauipknii,
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Ospyubkuit, Kopocrencoknii, JIyruacpkuii,
OuteBchbknil, €EMITBYMHCHKII, MaJIMHCHKUIA,
Bomnonapcerko-Bomuncnkuii, HoBorpaza-Bo-
auHchKuil Ta M. KopocTenb mossicTio abo
YaCTKOBO ONMWHUJINACS B 30H1 Pa/li0aKTUBHOTO
3a0py/IHEHHSL.

TpaguuiinuMu 1npobaeMaMyu PO3BUTKY
ClTbCHKUX ceTiTeOHUX TEPUTOPIil 30HU TI0-
CUJIEHOTO Paj[ioeKOJIOTIYHOTO KOHTPOJIIO
3aJIUIIAIOTHCST TTOJIOJIAHHST CiITbCHKOTO Oe3-
pOOITTS Ta GIMHOCTI CETISTH, CTBOPEHHS YMOB
eeKTUBHOTO (hYHKITIOHYBAHHS COIIAIbHOTO
KariTamy, 3a6e3MeYeHHs CTaIOr0 PO3BUTKY,
BUPOOHMIITBO KOHKYPEHTOCIIPOMOIKHOI TIPO-
AyKIIii [5].

3 MeTOI0 3MEeHINeHH [il pajiariitHoro
ONPOMiHEHHS Ha 3/0POB S JIOJINHU Ta Ha €KO-
JIOTIUHI CUCTeMU 3aKOHOJABCTBO 3aKPITLITIOE
Ta TapaHTye 3a6e3NneueHHs PeKUMY BUKO-
PUCTAHHS Ta OXOPOHH BKAa3aHUX TEPUTOPIIL.
ITpoGemMamut pagioaKTUBHUX 3a0pYAHEHUX
CLIbCHKUX CEITeOHIX TePUTOPIil 3aiiMaimcst
taki Haykosil, Kk O.0. Opos, B.II. Jlanmis,
M./I. Kyuma, B.O. Kamrrapos, M.M. Jlazapes,
B.II. Kpacnos, C.II. Ipkriienko.

MeTor0 HalluX JOCJiKEHb OYJI0 TpoaHa-
JII3yBaTH CHUTYaIlilo, IO CKJajacsl B perioHi
paioakTUBHOTO 3a6pyAHeHHs obaacTi, 06-
IPYHTYBATH OCOOIMBOCTI BEIEHHS CITbCHKO-
TOCIO/IAPCHKOI JISVIBHOCTI Ha PalioaKTUBHO
3ab6pyAHEHNX CETITeOHUX TEPUTOPISIX 3 TMO-
JIATIBITAM BiIMTpaNfOBAaHHIM PEKOMEH/IAITiit
II0/I0 BUXO/Y 3 KPU30BOI CUTYAITIl.

MATEPIAJIA TA METOAU JOCIII2KEHD

ITig yac gocaiakerb HaMu OyJIU BUKO-
puUCTaHi TaKi METO/IN: aHATITUKO-CUHTETUIHI
(BUBYEHHS CTAaTUCTUIHUX JJAHUX 1 (POHIOBUX
Marepiasis), oboBi (BiaGip 3paskis IpyHTY,
BOJM 1 MPOAYKINI POCIMHHUIITBA) 1 JJabopa-
TopHI (aHAMITUYHI BUSHAUEHHS TIKIiJTUBUX
PEYOBHUH Ta SIKICHUX TMOKa3HUKiB). Binbip
3pa3KiB i aHATI TUYHI BU3HAYEHHS ITPOBOUITH
3a OIIHHUMI METOANKAMH Ta JIeP>KaBHIMHI
CTaHIAPTaMU, YUHHUMU B YKpaini [3—7].

O6’ckTaMu HOCTifKeHb OyJIU CiIbChKi
cestliteOHi TEPUTOPIT B0HU ITOCUJIEHOTO PALio-
€KOJIOTIYHOTO KOHTPOJI0 JKUTOMUPCHKOT
00u1., a came: cesa Boporese i 3y6iBmiuna y
Kopocrencbkomy p-ui, Mortifiku i Xpucru-

niBka y Hapoaunekomy, YepBona Bosoka i
Bousomune y JIyruncbkomy p-ui.

PE3YJIBTATH TA IX OBTOBOPEHHS

YopHOOUIbChKa KaTacTpoda CIIPUIHHIIA
Ha 3Ha4Hiil TepuTopil YKpainu HebesneuHe
LIS 3I0POB S JIIOIMHY 1 HABKOJIMIITHBOTO TIPH-
POJIHOTO CepesoBUINA PaliOaKTHBHE 3a06py/I-
HEHHS.

VY xoxi gociimkenb Oyno IpoaHanizoBa-
HO craTucTuyni gani fos0BHOTO ylpaBJiHHs
craructuku y Kuromupcokiit 06, 3a pe-
3yJIBTaTaMU TIPOBEICHUX y3araabHEHb OYJI0
BCTAHOBJIEHO, MO KIJIBKICTh CiJTbCHKOTO Ha-
CEeJICHHST TIPOJIOBXKYE 3MEHITyBaTucs. AKIo
3a panumu nepertucy y 1991 p. mamiuysa-
Jocst 692 956 oci6, To Bke y 2012 p. TiabKH
532 845 ocib. Y pospisi paiionis crocrepi-
Ta€ThCAd TaKa cama 3aKOHOMIipHiCTh. AHai3
JIAaHUX T0/0 KiJTBKOCTI HAaPOJKyBaHOCTI,
CMEPTHOCTI Ta MPUPOHOTO MPUPOCTY Ha-
cenenHst JKUTOMUPCHKOI 00JI. CBIAYMTB, 110
mounHatoun 3 2005 p. KoedillieHT cMepTHOC-
Ti 3MEHIIYETHCS, & KIJIbKICTb HAPOKEHUX
361IBIITYETHCS, XOU MPUPOIHUN MPUPICT 3a-
JnaeTbes Big'eMuuM [6, 8.

Pesyabpratu mocnifikeHpb 3araqbHUX KoOe-
(dilfieHTiB IPUPOAHOTrO PYXy HAaCeJeHHS B 00-
Jacti y ciuni — moromy 2011-2012 pp. cBia-
4aTh MPO TaKy 3aKOHOMIPHICTb: KoedilieHT
HapOJIKYBaHOCTI y ciuni — miotomy 2011 p.
MEHIIN, HiXK y el camuii epiox 2012 p.,
CMEPTHICTb 3POCTAE, a MPUPOJIHUN TIPUPICT
cTae Big'eMHnM [8].

Cuisbio 3 [HCTUTYTOM CLIBCHKOTO TOCIIO-
napcersa [losicest BU3HaAU€HO NMUTOMY aKTHUB-
nictb ¥7Cs y kapTori, oBouax i ppykTax. 3a
pe3yJibTaTaMu TIPOBEICHNX JIOCTi/KEHD BCTa-
HOBJIEHO, IO Y BilIOPaHKUX 3pa3Kax HA TEPUTO-
pii BKasaHMX HaceJeHNX MyHKTiB ymict 27Cs
He [IepeBUILYE J0IyCTUMUX piBHIB [7, 9].

Oxkpim aHaMi3y Ta y3araTbHEHHS CTaTHUC-
TUYHUX JAHWUX, OYJI0 BU3HAUEHO PEIPe3eHTa-
THBHI TOCIIOIAPCTBA HACEJICHHS, Jie BiOMpasm
3pasKy IPYHTY, BOAM 1 TPOAYKIIii pPOCTUHHU-
IITBA /U4 TTOAQJIBIINX JOCITI/PKEHb Ha BMICT
IIKIJINBUX pedyoBUH. Byno BcTaHoBIEHO,
110 TPYHTOBUI TOKPUB ClIIbCHKUX HACEJEHNX
IYHKTIB MOKe 3a0pyIHIOBATHCS XiMiUHUMMU
Ta GIOJIOTIYHUMU areHTaMu IIPOMUCIOBUX
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HiAIPUEMCTE 1 aBTOMOOLIBHOTO TPAHCIIOPTY,
a TAKO)K YHACJIIOK 0e3110CcepeHbOTO 3aCTO-
CyBaHHS TIECTUITU/IIB, BHECEHHS MiHEPATbHUX
Ta OpraHiyHuX A00pPUB.

Tak, rpyHTH JOCTIIKYBaHOI TEPUTOPIi Xa-
PaKTepPU3YIOThCSI HU3BKNM 1 cepe/iHiM piBHEM
3abesnedernocti rymycom. Ciiii Harojaocuru,
110 CepeTHiil yMicT pyxoMoro dhocdopy y rpyH-
Tax Bapito€ B inTepBai 45—667 mMr/Kr, 0OMiH-
HOro Kasiio — y Mexax 135—1355 Mr/Kr rpyH-
ty. HaiiBummit foro Bmict 1355 Mr/Kr rpyHTy
3acdikcyBanu y ¢. Moriiiku Hapoauuiibkoro
P-Hy, 110 B 5,4 pasa MepeBuIily€e BEJTMIMHN [TPU-
WHSATUX HOPMaTUBHUX TTOKA3HUKIB.

[Ilo0 BMiCTY B IOCJIIKYBAaHNX IPyHTaX
TiZPOJIiB0BAHOIO a30Ty HEOOXIIHO BiA3HAYM-
TH, TIO TPYHTH Ii€] 30HU MICTSATh HE3HAUHI
KIJIBKOCTI IIbOTO €JIEMEHTa, 3a0€3IeUeHICTD
SKUM BiJINOBI/Ia€ HU3BKOMY Ta Jy’Ke HU3b-
KOMY PiBHIO.

KpiM 1mokasHuKiB pojrodoCcTi IPyHTY, BU-
3HAYAJIM TAKOK 1 BMICT Y HhOMY BayKKUX MeTa-
JIiB, TAKMX K KaJMiil, CBUHEIlb, Mi/[b, IIMHK 1
Mmapraneip. Maiixke va pisai [/IK 3adikcysa-
JIM B MOOIMHOKUX 3Pa3Kax yMICT MapraHIilio.
Hesnauni mepesumienns [JIK csumrImio, mimi
i IIUHKY BUSIBUJIU B JIESTKUX 3pa3Kax IPYHTY,

BiftiGpaHuX y JIOMOTOCIIONAPCTBAX, /1€ BJAC-
HUKN caanb yrpumyiorh BPX y ximbpkocTi
2-3 T0JIOBH 1 CBIHICHKY TITHILIO, TOOJINA3Y aBTO-
MOO1JIbHOI JIOPOTH.

Ycepemneni 1aHi 3 SKOCTI MUTHOI BOAHM Ha-
BeJleHO y Tabuuili 2. 3araibHa TBEP/iCTb BOJM
Bapiloe y MeKax HOPMU, JIHIIe y cejlaX 3y0iB-
mHa KopocTeHcbkoro p-Hy Ta XpUCTHHIBKA
Haponuuibkoro p-ny Bona nepesuiye IIK
Ha 27 ta 18,6% sianosigHo. Bmict HiTparis y
TIATHIN BOJII BiATIOBi/Ia€ HOPMI Y BCIX JOCIIi-
JUKYBaHUX HaceJIeHUX IyHKTaX, KpiM cij Bo-
ponese ta 3ybisumna Kopocrencbkoro p-ny,
e nepesuiends T/IK Gibiire BignosigHo y 7
ta 2,3 pasa. BmicT XJI0pu/IiB Bapito€ B MeKax
HOPMU Y BCIX JOCJI/IKYBaHUX 3pa3Kax.

[IpoTe BapTO HATOJIOCUTH, 1TIO0 MAKCUMAJTb-
HiI BeJIMYUHA [IeIKNX HaBeIeHUX MOKA3HUKIB
y KiJIbKa pasiB MepeBUIyIoTh iX Cepe/iHi Be-
JIMIUHU.

ITpoBeneHi TabopaToOpHi MOCIIKEHHS
3pa3KiB Ha BMICT BaXKMX METAJIiB IIePEBU-
MIeHHS iX TOTYCTUMUX PiBHIB He BUSBUJIN.

3a pe3yJsbTaTaMy BUBYCHHS €KOJIOTIYHO-
ro CTaHy CilIbChKUX CETITeOHUX TepUuTOpiii
JKuroMupcehKoi 001, BCTAHOBJIEHO, 1110 HOTo
MMOKa3HUKU 9acTO He BiAMOBIAAIOTH caHiTap-

Tabmauus 1
CepenHiii yMiCT y I'PYHTi OCHOBHHX IOXKHBHHX PEYOBHH
Bwict y rpynTi
Micuie Bin6opy 3paskiB |  pHeo, rywyey, N (32 MeTozion P,05 K,O
% Koprdinnaa), mr/xr 3a merozioMm KipcanoBa, Mr/Kkr
Jlyeuncoxuii p-n
c. Yepsona Bomoka* 5,9 1,19 54 337 256
c. Bomomune* 5,30 2,71 98 334 232
Kopocmencokuii p-n
c. Boponese* 4,42 1,66 107 84 265
c. 3ybiBumna* 6,29 37 45 135
Hapoduypruii p-n
¢. Moriitkn 5,63 1,54 84,6 635 1355
c. XpucTuHiBKa 5,76 1,34 77 667 201
Hopmarus <100->200 <50->250 <80->250

Ipumimka: *rpyHT 3 1acOBUIIL.
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Tabnung 2

CepeHi MOKa3HUKH SAKOCTi BOAU

3arajibHa TBEPJICTb,

Ywmict HiTpaTis, YmicT xs0puis,

Mice siz6opy 3paskis pH N i oy
Jlyeuncoxuii p-n
c. Uepsona Bosoka 6,60 4.1 24,5 46,43
¢. Bonomune 6,72 4,9 36,6 58,89
Kopocmencoxuii p-n
c. Boponese 6,84 5,6 317,0 61,0
c. 3ybiBiuHa 6,74 8,9 104,0 204,62
Hapooduupruii p-n
c. Moriitku 6,50 7.1 24,2 85,34
c. XpuCTHHIBKA 6,23 8,3 31,7 108,74
IIK 6,5-8,5 He >7 45 250

HUM HOpMaM i tpaBusiam. Hacammeper, 1ie 3y-
MOBJIEHO HEBEJUKUMHU TLIOMIAMI 0COOUCTUX
TOCTIOZIAPCTB HACEJICHHS, TIEPEBAHTAKEHICTIO
TEPUTOPIi CBIICHKUMU TBAPUHAMU i MITUIIEIO,
HEJIOTPUMaHHSIM CaHITAaPHUX Ta TiTiEHITHUX
BUMOT CIJIbCHKUX MOCE/ICHD. Tak HAPUKIIAJL, Y
6iTBIIOCTi 0OCOOUCTUX TOCTIOAAPCTB THOSAPKH,
BOMPaJIbHi, KOMIIOCTHI sIMH Ta cMiTTE36ip-
HUKHU PO3TAIIOBaHO B Ge3rocepe/Hiil GJan3b-
KOCTI JI0 JiKepeJia BOIOIIOCTavYaHHs, 1110 He
BiZITIOBiTa€ MiHIMAJTBHUM CaHITapHO-3aXWC-
HUM PO3PUBaAM [IJisI TOCTIOAPCHKUX 3a0Yy/10B,
nepenbadyeHux JlepskaBHUMU CaHiTaPHUME
NpaBUJIaMU TIJIAHYBaHHS Ta 3a0yI0BU HaceJe-
HuX yHKTIB (1996), 1, 6e3cyMHiBHO, BIINBA€E
Ha SIKiCHI Ta CAaHITAPHO-TITi€HIYHI TTOKA3HUKH
nuTHOI Bosin. Maiizke B yCiX TOCTO/IapCTBAX
6e3 crieriaJbHUX 3aTOHIB YTPUMYIOTH Kypeii,
rycel, iHINKiB, iHOJ Ki3 i HaBiTh KoHell. Pe-
3yJIBTATOM TaKOl TeXHOJIOTii yTPUMaHHS CBIli-
CbKMX TBapUH i ITHUI € 3a0pyAHEHHS CHC-
TEMU «TPYHT — BOJIa — JIIOJIMHA» HE TiJTbKHU
HiTpaTaMH, ajie i TaTOTeHHMMH MiKPOOPTaHi3-
MaMHU.

BIICHOBKH

IMonepeani qoCTiKEHHS TPUCATUOHIX
3eMeJIbHUX JIIJITHOK CBiJ[4aTh MPO iX CKJIAJ-
Huil ekostoriuamii cran. IpyHTH cemiTeOHMX

TEPUTOPIN MaJIo 3a0e3IeYeH] IiAPOI30BAHIM
asoroMm. IluTHa Bojia He BiIIOBi/Ia€ YUHHUM
CTaH/IAPTaM SKOCTIi 32 3aTaJTbHOIO TBEPIICTIO
i BMICTOM XJIOPH/IIB.

Hwuni pagiosoriyna cutyartis zgemio cra-
6isizyBajiach, OJHAK IS TATPUMKH JOCST-
HYTUX PiBHIB YMICTY PaJIiOHYKJI/IiB y CiJib-
ChKOTOCTIOJAaPChKill MPOAYKIlil Ta GiJbI
JKOPCTKOTO 3a0€31e€UeHHsI SIKOCTI MPOLYKILii
BIANOBIAHO 10 HOPMATHBIB, HEOOXiZHOIO
YMOBOIO € TIPOBEJICHHS CTIEIiaIbHIX 3aXO0/1iB
YIIPOMOBK TPUBAJIOTO Yacy. PaitionasbHe BU-
KOPHCTAaHHS Ta BiITBOPEHHS TPYAOBUX pe-
CYPCiB MOXKJIMBE JIAIIE TO/Ii, KON TPU OKPeMi
BEKTOPU PO3BUTKY — COITIAJIbHUMN, CKOJIOTiU-
HUW Ta €EKOHOMIYHUH [TOENHYIOTHCS Y €IUHY
cucremy [4].
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TEXHOJIOI'TA BUPOLIIYBAHHSA 'APBY3A MYCKATHOTI'O
B 30HI CTEITY YKPATHU

0O.T. Cemen

Xepcorcokuil depicasHuil azpapHuil yrigepcumem

Haegederno pezyrvmamu docaioxncenv ocodaugocmeti popmy8anHs 8poxicaro ma 06ioxXimiuHoeo

cKAady naodie eapOy3a MycKamHo20 3aAelCHO 8i0 PO3AAHYMUX YUHHUKIG enaugy. Buznaueno

HalibinbW nepcneKmugHi earemMeHmu azpomexHiku, w0 y KoMnaekci 3a0e3ne4yroms GUCOKY

npodyKkmuericmo eap6y3a MyCKamno20 6 yMo8ax niedenHoi uacmunu Ykpainu be3 euxopuc-

mawHs 3pouwienHs. Poseasnymo mooicaugicmo ompumanHs ekonoeiuno be3neyHoi npoodykuii
110016 Kyabmypu 045 Oumsa4020 ma 0i€MuuH020 XAp4UyEaHHs.

Karouosi caosa: eap6y3 myckamuuii, copm, nA0WA JICUBACHHs, 003a MIHEPAIbHUX 000pus,
ypodicaiiHicms, Kicms nPoOyKyii.

[obabHe TMOTEIIIHHS PaHO YU Mi3HO
3MYCHUTb JIOJCTBO HIYKATU OLIBII TIPUCTOCO-
BaHi /10 TOCYNIJIMBUX YMOB i BUCOKUX TeMIIe-
paTtyp BuaM i pizHOBUAM pocauH. bamranni
KyJIBTYPH, 30KpeMa rapOy3 MyCKaTHUU, 3aB-
NIKU CBOIM G10JIOTIYHUM OCOOJIUBOCTSAM 1 €
came TaKoIo pocJnHOI0. Tak, MpaBUJIBHO Ti/Ii-
GpaHi cOpPT Ta YMOBU BUPOIIYBaHHSI JIJIST Tap-
6y3a MyCKaTHOI'O MAlOTh BUHATKOBE 3HAYEHHS
JI7IST OTPUMAHHST MaKCUMAaJIbHOI BPOKATHOCTI
10T0 TLIIO/IIB.

© O.T. Cemen, 2014

30i/IbIIeHHST BUPOOHUIITBA TPOYKIIIT poc-
JIMHHUI[TBA 7T PO3B’sI3aHHsI TIPO0IeMu 3a0€3-
TeyeHHs XapuyBaHHSI HACEJeHHS 3aJIeKUTh
Bijl IOTPUMAaHHS MPUHIHUITY JaHAIadTHO-
eKoJIOriyHO ajanTaiiii cucreM 3emuiepodCcTBa,
110 noTpedye MOpsA 3 IHIMMU YNHHIKAMK
OTITUMI3aIlil COPTOBOTO CKJIALY, TTOJIITIIIEHHS
BOJIHOTO Ta MOKUBHOTO peskuMy pociuH. 11
MPUHITUITN 3BOJISITHCS IO TOTO, TIO, TTO-TIep-
1re, Oyb-SIKy KyJBTYPY CJIijl BUPOILYBaTH B
YMOBaX, JI0 IKMX BOHA €KOJIOTIUHO HaitbiibIie
MIPUCTOCOBAHA, Ta, MO-/PyTe, AaHTPOIIOTEHHA
Jlis HA TPYHT, POCTUHY 1 HABKOJUITHE TIPU-

114

AGROECOLOGICAL JOURNAL -+ No. 4 - 2014



TEXHOJIOTTA BUPOILYBAHHSA TAPBY3A MYCKATHOI'O B 30HI CTEITY YKPATHU

pofiHe cepeioBHINe He TTOBUHHI TEepeBUIILY-
BaTH JIOMYCTUMI M€Xi, 32 IKUMU 3HIKYETHCS
e(eKTUBHICTD arpOEKOCUCTEMH, TIOPYIITYETHCS
CTIHKICTB 11 (DYHKITIOHYBaHHSI.

3Bakaroun Ha Te M0 YKPaiHa Ma€ HeBeJH-
KWt ACOPTHMEHT COpTiB rap6ysa MyCKaTHOTO,
HOTp16H0 i 14 1IbOTO ICHYIOTDb BC1 MOKJIM-
BOCTi, CTBOPUTHU HOBi COPTH, aKTUBi3yBaTH PO-
6OTY CENEKIINHUX YCTAHOB I[0/I0 BUKOHAHHST
1IbOTO 3aBaanng [1].

Ha 6asi ITiBgeHHol gepxKaBHOI CLIbChKO-
rocriogapebkoi gocaianoi crautii (IC/C)
IHcTuTyTY BOmHUX IpobaeM i Mesiopaiiii
(IBIIiM) HAAH 06yJi0 3ami09aTKOBaHO J10-
CJTI/KEHHS i3 BUBEJIEHHS COPTiB rap6ysa 3 BU-
COKOIO a/IaIITUBHICTIO, TEXHOJIOTTYHICTIO, BPO-
JKQHICTIO 1 SIKICTIO TJIOAIB, 1110 OYAyTh MaTH
BUCOKY TPaHCIOPTA0EJNbHICTh Ta CTIHKICTD
JI0 OCHOBHUX IaToreHis. MeTogoM ribpuau-
3allii COpTO3pa3KiB MiBHITHOAMEPUKAHCHKOTO
il TYPKECTAHCHKOTO MiIBU/IIB OYJIM OJIepsKaHi
nepii copTu rapdysa BEJIUKOILIILHOTO, BMICT
KapOTHUHY i MEKTUHOBUX PEYOBUH Y SIKOMY Y
5-8 iy 3—4 pasu BiANOBiAHO OLJbII, HIXK Y
BKa3aHUX copTo3paskax [1-2].

3 oTJIsAy Ha Te, IO y HaNIi# KpaiHi mpo-
6sieMa OTPUMAHHST €KOJOTIYHO Oe3mevHol
OBOYEBOI TTPOAYKILiI CTOITh IOBOJI TOCTPO i
Malike BificyTHs iH(opMallis Ipo ONTUMATb-
HY TJI0MTY 1 (POH JKUBJICHHS 111/ 4aC BUPOIILY-
BaHHs HOBUX COPTIB rapbysa MyCKaTHOTO, J10-
CITUKEHHS Y IIbOMY HAIPsIMi € aKTyaTbHIMK
Ta CTAHOBJIATH 3HAYHUH iHTEpec [ 3].

Mera po60oTH — arpoekoJioriyme oOrpyH-
TYBaHHSI eJIeMEHTIB TeXHOJIOTii BUPOITYBaHHS
IJI0/1iB rapOy3a MyCKaTHOTO JJISL IETUYHOTO
XapuyyBaHH4 32 BUPOIIyBaHHS HOTO y HE3pO-
NIYBaHUX YMOBaX.

MATEPIAJIN TA METOAM JOCIIIXKEHD

CrertiaTbHi arpoTeXHOJIOTIUHI JOCTIKEeH-
Hs TpoBouIH yripoaosk 2011-2013 pp. Ha
3emusix Jlocmignoro rocriofapetsa IliBgennoi
JC/IC IBIIiM HAAH, mio teputopiaiabHO
posramoBaHa B [oJonpucTaHChKOMY p-Hi
XepcoHChKOi 00J1.

O06’eKkTOM HOCTIKEHD Oyiu cOpTH rapOy-
3a MYCKaTHOTO — paHHbOCTUTJINHN SHiHA Ta
cepenubocturanii Ies (haxrop A). Okpim
COPTY SIK arpoeKOJIOTYHOTO YMHHIKA TTi/IBH-

HIEHHS TPOYKTUBHOCTI POCJINH, BUMOTOIO /10
eJIEMEHTIB TEXHOJIOTI BUPOIYBaHHs Tapoy-
3a GyJi0 OOIPYHTYBAHHS PO3IIUPEHHSI TLIOTI]
JKUBJICHHS (JIJ151 peryJIioBaHHs CBITOBOTO pe-
JKUMY [PYHTY 3a BiZICYTHOCTI 3POLLYBaHH)
o 5 M2 Tomy y mocaizi mirornia >KUBJIEHHS
pocima (daktop B) mana taky rpagariio: 2,
3,4 ta 5 M? Ha 1 pociumy.

3 orusy Ha HEOOXiAHICTh MiHIMaIbHO-
rO aHTPOIIOT€HHOTO HABAHTAKEHHH HA IPYHT
Ta POCJWHU IS BAKOPUCTAHHS BUPOIIEHOI
MIPOYKINI y AIETUYHOMY XapuyBaHHi, BKpaii
HEOOXIZIHUM Takox GyJI0 BCTAHOBUTH JO3U
MiHEpaTbHUX JOOPUB JJIst BUPOIILYBaHHSI Tap-
6ysa myckartoro (pakrop C). 30kpeMa BUB-
yaju BapianTu: 6e3 ynoOpeHHs (KOHTPOJIb) Ta
3a 1031 ynoopeHHst NgyPgoKgo BposkuI, pexo-
MennoBanoro Ay IliBaasa Ykpainu, a Takox
3a JIOKaJIbHUX 7103 — /9, 1 /5, 1/, wacTuny Bin
pekomeH1oBaHoi, a60 N3oP,5Ks, NogP3oKay
Ta N5P93Ky Binmosinno.

[pyHT ZOCHIAHOI AIISAHKM — YOPHO3EM
MiBAEHHUN OCOJIO/IIINH MaJOTyMyCHUH, 110
XapaKTePU3YEThCS BUCOKUM YMICTOM KaJlilo,
nigBuieEuM — ¢docdopy, Ta HeJOCTATHHO
3abe3meyennii a30TOM. XapaKTepHOIO 0C06-
JIUBICTIO TaKUX TPYHTIB € 3HAyHa TOTYX-
HiCTh TyMycOBOTO 1podisio (B cepelHboMy
76 cM) 32 HE3HAYHOI'O BMICTY B HbOMY T'yMYy-
cy — 1,2-1,5%.

[apOys GyJ10 BBEJEHO A0 CIBO3MIHM IIiCIs
nienuii o3uMol. Kinbkictb 06/1iK0BUX poc-
JIMH Ha eJIeMeHTapHUX JinstHkax — 40, miora
obaikoBoi minstaku — 80, 120, 160 i 200 m>
[ToBTOpHiCcTh — 4-pa3osa. /{51 mpoBeneHHS
00J1iKy Ta CHOCTEPEKEHb BUKOPUCTOBYBAJIH
3araJbHONIPUIHATI METOAWKY [4].

PE3YJIBTATHU TA IX OBTOBOPEHHS

¥ npoBeneHUX HAMU JIOCTIJIKEHHSX 3 BU-
SIBJIEHHsI e(peKTUBHOCTI BIJINBY €J€MEHTIB
TEXHOJIOTil BUPOIIYBaHSI BCTAaHOBJIEHO, IO
Ha hopMyBaHHST BPOKAWHOCTI TJIO/IB rap-
6y3a MyCKaTHOTO TTO3HAYATINCS BCi BKasaHi
YUHHUKH.

Copru, GoHM Ta IIIOII KUBJIEHHS TapOy3a
MyckatHoro /st yMoB Creny Yipainu (6e3
3POIIEHHS ) TOBUHHI XapaKTepU3yBaTUCS BU-
COKOIO TIOCYXOCTINKICTIO, TJIACTUYHICTIO, TI0-
3UTHBHOIO PEAKINEI0 Ha T0OPIBA, 3MATHICTIO
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10 MBUIKOTO Ta e(heKTUBHOTO BUKOPUCTAHHS
Bostorosariacis. Hamri rocstimpkenss 3acBigum-
JIW, TIIO COPTHU B €KCIIEPUMEHTAIBHUX YMOBaX
BiIpi3HAMNCS CBOEIO BposkalinicTio. Tak, y
CcepeIHbOMY HAWBUIIYy BPOXKAWHICTD TPo/Ie-
MOHCTPYBaB PaHHBOCTUTJINH copT AHiHA —
17,2 1/ra, mo Ha 2,5 1/ra, abo 17% Oiabiue
MTOPIBHSHO 3 cepeiHiM copToM [imest.

VYposkaiiHicTs rapOysa 3aJeKUTh Bij mpa-
BUJIBHOTO BUOOPY PallioHaIbHOI CXeMH CiBOU
i TTOTITI KUBJIEHHS POCJWH. 32 ONMTUMATbHOI
CXEeMH CIBOM I10CTaE MOYKJIMBICTD IT1/IBUIICHHS
PiBHS MexaHi3aIlii MpoIeciB BUPOITyBAHHSI
KYJIBTYPH, & I0/I0 IOl KUBJIEHHST — GiJIbIIl
PiBHOMIPHOTO BUKOPUCTAHHS COHSTYHOI eHep-
Tii, TO)KUBHUX PEUYOBUH 3 TPYHTY, e(heKTUBHOI
nportuzii Oyp’siHaM.

Hamri gocaimskenss 3acBiguniin, 1o 1Io-
1A JKUBJICHHSI POCJIUH TapOy3a MyCKaTHO-
TO iICTOTHO BIJIMBA€ Ha PiBeHb BPOKANHOCTI
ioro miaoxiB. Tak, y cepesHboMy s 060X
COPTIB MaKCUMaJIbHy BPOXKAWHICTH TIJIOMIIB
(16,8 1/ra) OyJI0 OTPUMAHO ¥ BapiaHTi i3 1710~
1elo KuBJIeHns rapbysa 5 M2 (cepeHe 3a
(ponamu ;kMBJIEHHST) — IPUPICT YPOKAWHOCTI
craroBuB 2,0—12,6% mopiBHsHO 3 iHIIUMHA
BapianTaMu. Bucoka BpoxKailHICTb TJI0/1iB
rapOysa y BKazaHOMY BapiaHTi XapaKTepuay-
€ThCsl, Hacamrepes, 6ioJOTIYHUMEU 0COBIH-
BOCTSIMM KOPEHEBOi cuctemMu, ¢i3iosorivno
AKTHBHA YaCTMHA SIKOI 1IE€PEBA’KHO PO3TAIIIO-
BaHA HAa KOPEHSX JPYTOTO i TPETHOTO PiBHS,
JOBJKMHA TKuX pocsirae 1,5-2,5 m. Tomy pos-
MUPEHHsT MIKPsAAb 3abe3reuye MoBHilIE
JKUBJIEHHSI POCJIUH rap0ysa 1 He CIPUUYIHSIE
KOHKYPeHIlii. I3 3aryieHHsaM pocjauH ypo-
JKalHICTh KyJIbTYpH 3HMKyBasacsa wa 0,3—
1,8 1/ra. HailiHuxkuy BposKailHicTh OyJI0
OTPUMAHO 32 BUPOIIyBaHHSI POCJIUH rapOys3a
MYCKaTHOTO i3 IJIONIEIO 5KUBJEHHS 2 M° —
15,0 T/ra y cepeHboMy 3a coptamu i (hoHaMK
SKUBJIEHHSI, TOOTO 32 HAaMIIIJIBHIIIIOrO po3Ta-
HIyBaHHS PoCJnH y paakax. OtTke, 3MiHOIO
TYCTOTH POCJIMH MOKHA PEryJIIOBATH BEJIH-
YIHY BPOKAIHOCTI IIOIB rapOy3a.

[ocnizkeHHAMEI BCTAHOBJIEHO, 110 B YMO-
Bax lliBHsa Ykpainu BHeCEHHSI MiHepaJTbHUX
JNOOPUB MiABUIILYE BPOKANHICTD ILIOAIB rap-
Oysa MyckaTHOro Ha 3,4—6,1 T/ra HOPiBHSIHO
3 KoHTpoJieM (6e3 ynoOpeHHs). Y cepeHbOMY

3a TPU POKM y BapiaHTi 3 PeKOMEH/IOBAHOIO
103010 noopusa (NgyPgegKgg) OyJ10 BifzHaueHO
HaWBUIILY BpOXKaitHicTh KyasTypr — 19,4 /T2
st copry Anina Ta 16,6 T/Ta — n1s copty
Tines, mo BixmosigHo Oibire Ha 54 Ta 50%
Bijt il piBHs 3a HeyoOpenoro BapianTa. Ciij
3ayBaKUTH, IO 1032 100puB NgoPgoKg, BHE-
ceHa y crocib poskujaHHs, 32 e(EKTUBHICTIO
Gynia 6iusbkot0 110 N3P 45K, BHECEHOIO J10-
KaJIbHO. BucoKy BpoKaliHiCTh TIJI0/IB rap-
Oysa OyJI0O OTPUMAHO TAKOXK 32 3MEHIIEHHST
i€l gosu 1obpus yasiui — 19,3 ta 16,5 T/ra
1 copry Suina Ta Tines, 1o s3abesmneunio
TIPUPICT MOPIBHIHO 3 KOHTPOJIEM Y MesKax
53 ta 49% BignosiaHo (cepente 3a IIOINIEIO
sxupserns ). Came y 11X JIBOX BapiaHTax ya00-
PEHHS 32 PO3MIIeHHs POCIUH Ha IO 5 M
(hopmyBanucs HaiiBuII PiBHI BPOXKAHHOCTI
mroxis — 20,6—20,7 ta 17,8—18,0 t/ra nnsa
copry Anina ta Tinea Bigmosigno. OTixe,
3a 3a0e3MeUeH s ONITUMATIBHOTO TOKIBHO-
r0 PEKUMY MiK POCTUHAMY Ha 36iTbINTEHUX
TIJIOTIAX JKUBJIEHHS KOHKYPEHIIis 32 TIOXKUBHI
PEYOBUHU TOCTAONIOETHCSL.

[1ry 0cob6aMBICTE BUKOPUCTAHHS eJie-
MEHTIB JKUBJIEHHST 00YMOBIEHO HEOOXITHICTIO
BPaXOBYBATH i COPTOBY cHelu(iuHiCTb KyJIb-
Typu rap6y3a, 1o B Gorapuux ymonax Crerry
Ykpainu BUBYEHO HEAOCTATHBO. 32 Pe3yJibra-
TaMU JIOCJIiIy BCTAHOBJICHO, 1110 cOPT SHiHa
6isbIlie pearye Ha BHECEHHSI MiHEPATbHUX
J100pUB, ajizKe MPUPOCTU HOro BpOKANHOCTI
BiJI 3aCTOCYBaHHSI OCTAaHHIX OyJin y MeKax
4,1-6,8 1/ra, Toxi sk y copry lises 1i mo-
kasHuku Oy y 1,2—1,4 pasa meHmumu, abo
cranoBuan 2,9-5,5 T/Ta.

[Tix yac ananizy oTpuMaHux JaHUX YPO-
KaHOCTI HeoOXiMHO 3BaKATH HAa YaCTKY
Y4YaCTi IOCHTIKYBAaHUX YMHHUKIB Y (hopmy-
BaHHI MPOJYKTUBHOCTI rapOy3a MyCKaTHOTO.
¥V cepenHbOMY 3a POKU JOCJIIKEHb HAO1/Ib-
1e Ha BPOKalHICTD 1I0/1iB TapOy3a BILIUBa-
JIN PESKUMHU KUBJIEHHS — 68%, yacTKa yJacTi
COPTY CTAaHOBUJIA 22, TIIOII KUBJIeHHSI — 6, a
B3aEMO/Ii1 YNHHMKIB — y Mexkax 1—2%.

Pesynprat BU3HaYeHHST BMIiCTY HiTpa-
TiB y 1wofax rapOysa MyCKaTHOTO CBi4arhb,
110 32 BUPOIIYBAHHS Ha Pi3HUX (hoHAX MiHe-
pasbHUX 06PUB, 0COGIMBO 3 THABUIICHUMU
JI03aMU a30TY, X BEJUYMHU Y TIJIOAX JET0
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MiBUIIYBATKCs, aje OYJIM 3HAYHO HUXKYE
Big I/1K.

B anasizosasiii 6iomaci MicTiiacst He3Ha-
YHA KIIbKICTh OPTaHIYHUX KUCJIOT 1 KIITKOBU-
uu — 0,11-0,76 Ta 3,57-5,52% 3a/1€5KHO Bij
BapiaHTiB J0CiLY i — 710BOJI HaraTo MEKTHHIB
(3,1-9,0%). Ocranne pobUTh M'SIKYIII TLTOIIB
rap6ysa He3aMiHHOIO CHPOBUHOIO JIJIsT BUPOG-
HUITBA JIKYBaJbHO-AI€THYHOIO 1, 0COOJIMBO,
JIUTSAYOTO XapyyBaHHA. 3a BMICTOM 3arajb-
HOTO IYKPY, 10 Bapiooe y mexax 5,0—12,1%,
HaOIIbII SKICHOK CUPOBUHOIO BUSIBUJIUACS
oy rapbysa copry SIHiHa, HOro KilbKicTbh
y 1,3—1,4 pasa nepeBuIllye aHAJOTIYHUN TI0-
Ka3HUK copty [lmes.

3 yChOro BiTaMiHHOTO KOMILIEKCY OYB IIPO-
aHasli30BaHMM yMICT -KapoTUHY Ta BiTaMiny
C y Buxigniit rapOy30Biii Giomaci, OCKiIbKY
MSIKYIIT TITOIIB rapOy3a € OCHOBOIO JIBOXKOM-
MOHEHTHOTO TIOPE /IS TUTSIOT0 XapuyBaH-
H4. 3a BMicTOM TpoBiTaMiny A copT fHina
y TBTOPA pa3u BUIIUN TOPIBHIHO i3 COPTOM
lines (Bigmosinno 9,2—17,41 6,2—11,6 mr%).
3a Bmictom BiTaminy C TepHiicTh TaKoK Ha-
Jiexkasia tioam rapbysa copry SIHiHa, y SKux
yMicT ackopOiHOBOI KUCJIOTH OyB Maiixke yiBi-
4yi BUIIUM, HixK y copty lines (BiAmoBigHO
5,2-7,2 i 2,6-4,9 mr%). Tomy came copTy
SAunina BapTo BiggaTu 1epesary 1010 Horo
BUKOPUCTAHHS /I IUTSIOTO XapuyBaHHS.

MakcuManbHUI yMICT MTEKTUHIB, 3arajib-
HOT'O I[yKPY Ta BiTaMiHIB y 1Iofax rap0ysa
MYCKaTHOTO OYB BiJIMiu€HUI 32 BHECEHHSI Pe-
KOMEH/IOBAHOI /103U 0OPHBA Ta PO3MITIICHHST
POCJIMH i3 IJIONIEI0 KUBJIEHHS 5 M? Ha OJIHY
pPOCJIUHY.

BUCHOBKHA

Otxe, mig yac BUpOIUlyBaHHS rapOysa
MYCKaTHOTO Ha 0r0 MPOyKTUBHICTh 3HAUHO
BIUTUBAIOTH TaKi YMHHUKH, SIK 3a0e3MeUeHHs
MOKUBHIMU PEYOBUHAMI Ta COPTOBI 0cOOIH-
BoCTi. MakcuMaIbHOIO BPOKAWHICTIO TIJIO/IIB
XapakTepusyBascs copT SHiHa 3a BHeCEHHS
NigoPgoKgg T2 N3oP45K3) 1 posmitensst ofniei
POCTIMHY Ha TIIONT KuBJeHns 5 M2, Ha ocHOBI
JaHuX Oi0XiIMIYHOTO CKIaLy M'AKyIIa IIO/IIB
MO’KHa KOHCTaTyBaTH, 1110 rapOysoBa Giomaca
€ MIPUPOJIHUM JIPKEPEJIOM I1iJIOT0 CIeKTPa sKNT-
TEBO BAKJIMBUX PEUYOBUH /LIS OPraHi3My Jio-
maHd. Tak, 0cOGJUBO SIKICHUMU BUSIBUJIACST
oy rapOysa copry Anina. {ocmiakyBaHa
pOCJAMHHA CUPOBMHA HE MAa€ BUPAXKEHOI 371aT-
HOCTI /10 HarpoOMa/KeHHST HITPaTiB i MoXKe
OyTH PEKOMEHIOBAHOI) SIK JIKEPEIO MIKPO-
HYTPI€HTIB IPUPOJHOTO MOXOIKEHHS IS
30arayeHHs TPOAYKTIB XapuyBaHHL.
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BIOTEXHOJIOI'TYHI ITPOLIECH B 'PUBIBHUIITBI
3A BUPOILIIYBAHHA BASIDIOMYCETES

0.A. boiiko, T.B. Kocminaiiio

Hauionanvnuil ynieepcumem biopecypcie i npupodokopucmyeants Ykpainu

[lpoananizosano Haykosi pezyavmamu 00cAiddiceHb 8 eany3i epubieHuUmMea, o GopMyaoms

HosusHy y eueuenti epudie (Basidiomycetes). OcHo6HY ygaey 36epHeHo Ha 30amHicmb epubie

npodykyeamu 6iosoeiuno akmueHi pewosuru. IIposedeno docaioiceHHs iXHbO2O 6nAUBY HA

picm i po386umok pocaun ma npoghinakmuxy xeopoo. /g 6cmanoéaenHs aKmueHoCmi ompu-

MAHUX peyosuH 0YA0 8UBHEHO iX 6NAUE HA PenpOOYKUIH 8HYMPIUHbOKAIMUHHUX GIPYCHUX
8KNI04eHb Y KAPMONAL, MOMAmax ma coi.

Karouogi caosa: namenmysanns, epudu, 0ionoeiuHo aKkmueHi peuosuHy, namozeru, diomex-
HOAN02I51, eK0N02IA.

Tocaigxentst rpubiB pisHUX TaKCOHO-
MiuauX rpyi [1] gk npoayieHTis 6ioaoriano
AKTUBHUX PEUOBHMH Ma€ BaKJMBe BcebiuHe
3HaueHHs. IIpoTe icHye HU3Ka Hey3To/Ke-
HOCTEH, IKi 06XO/ATH HAYKOBIL Ta BUPOOHNY-
HUKH /] Yac BUPOIILyBaHHs rprOiB B yMOBax
TparchopMOBaHOTO cepeioBuIia. J{o Toro x
BUHUKAE HU3KA BAKIIMBUX TTPOOIEM BUKOPHC-
TaHHS CUPOBWHU TPpUbiB MpUpoaHux Giole-
HO31B /17151 IeBHUX rajy3ell rocroiaploBaHHsl.
SIK cBigyaTh HalIl ZOCHTIAZKEHHs, TpPUOM, BU-
poIIeHi i B yMOBax TEXHOJIOTIYHOTO TTPOIIECY, 1
MIPUPOTHOTO TIOXO/KEHHS YaCTO YPAKYIOThCA
naroreHamu pisHoi npupoau. o Takux 30ya-
HUKIB XBOPOO ILIOAOBUX Tisl rpubiB Ta Mitte-
JIi10, 0COOJIMBO IJIMBU 3BUYANHOI Ta II€UEPHIILD,
HaJlesKaTh: MiKPOCKOIIYHI rpubu, 6akTepii Ta
ix 6axrepiodaru, psx PHK-BMicHEX BipyciB.
Cepe/t ocTaHHIX MOMUPEH] BipycH 3 KyOidaHUM
THUIIOM cUMeTpii, GaruaononioHi, pabxonoxi6-
Hi, naaMYKonoAiOHi Ta mosiMopdHi naToreHu
[2], a Takox He imeHTUdiIKOBaHI CBOEPiAHI
CTPYKTYpH [3], 1m0 MaioTh pi3nHi MopdoJio-
TiYHI O3HAKM. 3a TAKUX YMOB iX KOMILJIEKCHE
YPa)KEeHHS 4acTo moripirye dapMareBTUIHI
(dbpakiii Ta Xap4oBi AKoCTi rpubiB, a BUKOPHC-
TaHHsI Gi0JIOTIYHO AKTUBHUX PEYOBUH TAKIX

© O.A. boiirko, T.B. Roemipaiino, 2014

rpubiB, 30KpeMa y POCIAUHHUIITBI, MOXKe Ha-
OyBatu HerepenOaYeHX HaC/IiIKiB.

PesyanaTI/I HaIUX TOMePeaHiX T0CTi-
JUKEHb CBiluaTh, mo [4] ams FpI/I61B BJIACTUBI
MATOTeHH, gKi CYIPOBOKYIOTD ix y mporeci
€BOJTIOIIIT, @ TAKOJK Ti, 110 TIOTPAILISIIOTH B 6io-
TEXHOJIOTTYHUN TIPOIIEC i/l Yac BUPOIILYBAaHHS,
30KpeMa [e4epullh, IIIMBU 3BUYAIHOI, TPYTO-
BUKa JJAKOBAHOTO, JIONMIOBUKA IITUITYBATOTO
Ta IHIIUX BUJIB, HIJISIXOM 3aHOCY 30yIHUKIB
uepes IPYHT, BOAOMOCTAYAHH, HOBITPS, TIepe-
HOCHUKIB Ta y iHIIMIT crioci6. 3a TaKMX yMOB
MOJIMBHA BOJIA Y BUPOOHUIITBI 4acTO HaOyBa€e
KOHTaMiHaIlii TaToreHaM1 Pi3HOTO MOXO/KEH-
. [lmomgosi Tisa Ta ix Mimemiil € HOCiAMU
TaKOK HerepeabaueHnx 30yAHUKIB XBOPOO
y rpubiB, M0 GE3KOHTPOTBHO 3aBO3SITHCS 3a-
PYOLKHUMIY TIOCTAYaIbHUKAMU.

Meroto pobotu Oysio 06TpyHTYBaTh (hop-
MyBaHHsI GI0JOrTYHO aKTMBHUX KOMITO3UIIii
i3 rpubiB [5—8] Ais1 pisHUX Iiijeid, Mo BU-
Marae MOCUJIEHOTO X KOHTPOJII0; CHHTE3 0i0-
XiMIYHUX (DPaKIIiil i3 HUX HAa OCHOBI Cy9acHUX
GiorexHooriyHuX npoiecis. Takox HeoO-
XiJlTHO BpPaXoOBYyBaTH MAaTEHTOCIIPOMOXKHICTh
TexHoJorii [2-9].

MATEPIATIN TA METOAU JOCIIIXEHD

O6cTeskeHHs 61011eHO31B /U1 BCTAHOBJICH-
Hs1 BIATTOBIIHUX BB IPUOiB BUKOHYBAJIU 32
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HAIIOI0 CKPUHIHTOBOIO METOAMKOIO 3 OJ[HO-
YACHUM OINCOM CYIIPOBiZTHOT POCTUHHOCTI
[4]. BusiBieHHS maTOTEHIB TPOBOUIIN 3aI1a-
TEHTOBAHUM HaMH YHIBEPCAJIbHUM Ta EKOHO-
MiYHO BUTITHIM €KCITPEC-METO/IOM, IO /IaBaB
MOKJIUBICTH BCTAHOBUTHU 30YIHUKU XBOPOO
PI3HUX TAKCOHOMIYHUX T'PYII, HABITh 32 YMOB
JlaTeHTHOI iHdeKIii y rpubis.

OcHOBHA CyTh METO/LY 3BOJIIIIACH JIO TOTO,
110 ITPerapaTy /Il TPAHCMICUBHOI €JIEeKTPOH-
HOI MIKPOCKOIII roTyBasn 6e3mocepeHbo
i3 HATUBHOTO TOMOTEHATY, 10 (GOpMYyBaIN Y
BUTOTOBJIEHII HAa TTOBEPXHI MJIOOBOTO Tija
komipti (~0,5 cm). A cam korTpactep (coui
BKKHMX METAJIiB) BBOJIUJIN Y KOMIPKY Ta Jier-
KM pyxoMm mraresis (1-2 06.) mpoBoguin
B3I0BXK CTiHkH, a yepes 1,0—1,5 XB mimeTkor0
[Tactepa romoreHar HaHOCHUJIW Ha CiTKY-
MiIKJAJIKY Ta JOCJI/IPKYBaJIu B MiKPOCKOIT
(x10000-45000). Meton namae 3mory Bu-
ABJIATU BipycH, (hparMeHTH MiKPOCKOTIYHUX
rpubis, 6akTepii Ta ix (aru.

Takox 3acrocoByBasiu metoau [DA, imy-
Ho/M(y3ii 32 YXTEpJIOHi, TIOMiHECTIEHTHOT Ta
€JIEKTPOHHOI MiKPOCKOTIii, eJIeKTpohOpeTnIHi
METOJIH JIJIST OIIIHIOBAHHST MOJIEKYJISIPHAX MAC
Karcuanux Oinkis [2, 4, 10, 11]. Bioximiuni
KOMITOHEHTHU IpUGIB OTPUMYBAJIN HA OCHOBI
resib-(hisbTpaltii, a TaKoK Ha OCHOBI METO/LY
BUSBJICHHS TJTIKO3M/Ia3 MiKpooprani3mis [12].
BusHauyeHHs yrCenbHOCTI GakTepiil Ta MiKpo-
CKOIYHUX rPpUbIB 311HCHIOBAIN 32 BIIOMUMU
Mmetonamu [13].

Sk Hocii 6ioxiMiuHuX (ppakiiii rpubis BU-
KOPUCTOBYBAJIN POCJUHHI CHOJIYKU Pi3HUX
POJIVH: PaHHUKOBI, OEPE30Bi, JKUMOJIOCTEBI,
koHortiesi [6, 7]. g popmyBanHs mpermapa-
TiB migOupasu Bu rpubiB (IIPOBEIEHO aHAI3
noHazt 30-TH TaKCOHOMIYHUX TIPE/ICTABHUKIB)
Ta J0MoMixKHI HarmoBHIOBaYi. Ouuiieni 6ioxi-
MiuHI KOMITOHEHTH TPUOIB I POCIMHHOIO Ma-
Tepiany (opmysasu B onny dpakiito. [epen
UM iX e(eKTUBHICTh MOINepelHbO TepeBi-
PSJTM Ha aKTUBHOCTI CXOXKOCTI HACIHHST KYJIb-
Typ. Jl71st 06pOOKH COl, KyKYypYy/I3H, I[yKPOBOTO
OYPSKY, COHAIIHUKY OI[HIOBAJIM iX 3arajIbHuii
craH: pasu PO3BUTKY, YPAsKEHHST XBOPOOaMH,
TEXHOJIOr 10 0OPOOITKY.

¥ nocsizax 3acToCOBYBaJI MaTeMaTUYHE
MOJIEJTIOBAHHS OCHOBHUX TEXHOJIOTTYHUX ITPO-

1eciB, IIOYMHAIOUN Bifi 1abopaTopHO-BereTa-
MIMHUX 1 3aKiHYYIOUN TOJTHOBUMU BapiaHTa-
mu [11].

PE3YJIBTATHU TA iX OBTOBOPEHHS

IIpoBeneni mocmifykeHHS CBiIYATD, IO
OTpPUMaHi pe3yJbraTy MaloTh BaroMme 3Ha-
YeHHs Uit (POPMYBaHHS KJIIOYOBUX JIAHIIIO-
riB TEXHOJIOTTYHOTO MPOIECY B TPUOIBHUIITBI.
Tax, 6ibIna yacTuHa PO3POOGOK CTOCYETHCS
c1roco0iB ofepxKaHHg 6i0JIOTIYHO AKTUBHUX
PEUYOBHUH, a pelniTa po3KPUBAIOTh HOBU3HY
CTPYKTYpH 00’€KTa, 110 HAJIAE 3MOTY [TPOBEC-
TH TE€Pesik OCHOBHUX OTPUMAaHUX Pe3yJIbTa-
TiB, 10 IKUX CJIiJ] BITHECTU:

* [aTeHTYBaHHsS MeXaHi3MiB [ii 610 THYHUX
Ta aGIOTUYHUX YNHHUKIB Ha PICT 1 PO3BUTOK
rpubiB — PO3KPUTTS CIOCOOIB BILIUBY;

* OIIHIOBAHHS CIIOCOOY BU3HAYCHHST SIKOC-
Ti rpubiB Ha OCHOBI 1X G1OXIMIYHOTO CKJIALY;

® PO3pOOJIEHHST METO/Ly EPBUHHOI €KC-
npec-MiarHoCTUKN TpubiB Ha ypaskeHHs 1X
MaTOreHaMU Pi3HOTO TIOXO/PKEHHST B yMOBaXx
JIOBKIJLII,

* peecTpailiio 6i0JI0rYHO AKTUBHOI pevo-
BWHU JIJISI 3aCTOCYBAaHHSI HA Pi3HUX BUIUX
pocinnax (BOA, Bioekodynre-1).

Cuig miakpecauTu, 0cobIUBO BaXKIUBI
pe3yJIbTaTh IaJI0 BUBYEHHS BILIUBY Ipera-
paty bioekodynre-1 Ha penpoayKiiio BHYT-
PIIHBOKJIITUHHUX BKJIIOYEHD, 110 IHAYKYIOTh
BTM (Bipyc ToTioHOBOI MO03aiknm), XBK
(X-Bipyc kaprotii), BMC (Bipyc Mo3aiku
coi). Ileit TectT orocepeaKkoBaHO JIa€ 3MOTY
3pOOUTH BasKJIMBUI BUCHOBOK PO 3MEHIIIEH-
us aktuBHOCTi pervtikainii PHK nux ¢irtosi-
PYyCiB, 1110 3/1aTHI 3HAYHO 3HIKYBATH BPOYKali-
HICTB Ta SIKICTh CHPOBUHM CiJTbCHKOTOCTIONAP-
CBKUX KYJIBTYP B arporieHosax (puc. 1). Takox
3ayBayKUMO, 110 TAKUH TIAXIJ 0 OI[iHIOBAHb
BILIUBY GIOCTHMYJISITOPA A€ 3MOTY BUBUUTH
(hopmyBaHHS BHYTPITHBOKJTITUHHUX BKJIIO-
4yeHb BipyciB y auHamitli ix (popmysanust. I1o-
Ka3aHo, 110 TPOTIeC IX PeTPOYKIIil ITi/] BILIN-
BoM Tmipernapaty bioexodynre-1 sHUKY€ETbCA
3aJIeKHO BiJl BUYy pOCJWH. BiH BIsimBae Ha
BipycH 3 HEOJJHAKOBUMHU MOP(HOJIOTITHUMA
O3HAaKaMU 3 MEPIINX TepiofiB iH(piIKyBaHHS
TOMATIiB, KapTOILJIi Ta coi. BijiMiueHo Takox,
110 32 00poOKHU iH(IKOBAHMX POCAUH UM
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KinbkicTe BUNaaKkiB 3 BHYTPILLIHbO-
KIITUHHUMYW BKITKOYEHHSAMM i3 30-Tu KJiTUH
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AHi
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Puc. 1. lunamika ¢opMyBaHHSI BHYTPIllIHbO-
KJIITMHHUX BKJIIOYEHb Y POCIMH TOMaTy, iH(i-
koBaHux BTM Ta min BnimBoM Oiorpernapary
bioexodynre-1

CTUMYJIITOPOM CTaH KJITUH MOKPAILyBaBCs —
SJIPO, MPOAMXH, KJITHHHA CTIHKAa HaOyBaJu
MPUPOHUX MOPDOJIOTIYHUX O3HAK. SK CBijI-
YaTh OCJIPKEHHS, HalfKpallle 3a IUMH Mpo-
IecaMu CIIOCTEPITATU B JIIOMiHECTICHTHOMY
MiKPOCKOITi, 110 AndepenIiiioBaHO OCBITIIOE
SIZIPO Ta BKIIOYEHHS.

PesynpraTu Hammx gociimkenb [5—10]
JAI0Th MOMKJIMBICTD CXEMAaTUYHO HABECTH
OCHOBHI CKJIQJIOBI [1aTEHTYBaHHS, 1110 OXOII-
JIOIOTH IIJIAX BUBYEHHS GIOTEXHOJIOITUHUX
IPOLECIB Ta €KOJIOTIUHIX YNHHUKIB y TpubiB-
HUIITBI Ha 0cHOBI Basidiomycetes |8, 10]. Ilix
vac aHasi3y OyJi0 BPAXOBAHO 3aCTEPEKEHHS,
1o 6i0JIOriyHi mpenaparu HOBUHHI OyTH He-
TOKCUIHUMH, 3JIATHUMU CTUMYJIIOBATH PIiCT i
PO3BUTOK POCJWH Ta alallTOBAaHUMU JIO Biji-
MoBiHUX yMOB foBKijuisa [13—16], a Takosk
TEXHOJIOT11 BUPOIIYBaHHS CiTbChKOTOCTIOAP-
CBKUX KYJBTYP.

Pesysbratu 1iux 10CJ1i/IiB OXOILTIOIOTH STK
MPUKJIAAHI, Tak i GyHIaMeHTaJIbHI OCHOBH
BUKOPHUCTAHHSI TPOAYIEHTIB TpUbiB ISt Pis-
HOTO cripgMyBaHHs (puC. 4).

Byna mpoBesiena ojfHopa3oBa iHOKY IS
BTM pocaun Tomaty KWiBchbKUil Termimy-
HUI, TCJIst 90To Yepes 2 AHi 0ONpuCcKyBaHHS
1,0%-M posumrom Bioekodyhre-1 (mBi 06-
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Puc. 2. Ilunamika (hoopMyBaHHSI BHYTPillTHbOKJTi-

TUHHUX BKJIIOYEHb Y POCIMH KapTOILTi, iH(iKO-
BaHux XBK Tta g BruiuBoM BioekodyHre- 1

12
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KinbkicTb BUnagkiB 3 BHyTPILLHLO-
KINITUHHUMU BKITIOYEHHSIMU i3 30-Tv KIiTUH

Puc. 3. Ilunamika (hoopMyBaHHSI BHYTPillITHBOKJTi-
TUHHUX BKJIIOUEHb Y POCIWH COi, iH(iKoBaHUX
BMC Ta nin BriuBom bioekodyHre-1

pobku 3 iHTepBajoM Mixk Humu y 3 aui). ITo-
YyaTok gociny — y $asi 4—5 nuctkis.

Byna mpoesiena oHopasoBa iHOKY IS
XBK pocaun kaprorwuii copry IIpomins, a gai
3a TaKOIO CaMOIO0 CXEeMOIo, IO i /I/IT POCIIIH
TOMATY.

Pocaunu coi copry AHHYIITKA TaKOXK OJIHO-
pasoBo Oy iHoKyboBari BMC, micsist yoro
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BIOTEXHOJIOITYHI ITPOIIECH B TPUBIBHUIITBI 3A BUPOLLYBAHHS BASIDIOMYCETES

Memoodu ouinrosarnns
Y POCAUM iX NOKAZHUKIG
memabonizmy

Ipubna Gioximiuna
cxnadosa (Basidiomycetes)
ma iHul KOMNOHEHMU

Cnocobu diaznocmuxu
namozenis pisHux
MAKCOMOMIUHUX ZPYN

Ilepesipka na axkmuenicmo 6i0102iuH0 AKMUGHUX PEUOGUN HA OCHOBL
noxasnuxie pocmy i possumxy pocaun. [lamenmyeanus cnocoby

ITamenmuuil nowyx ma opopmienis Ho8U3HU HaA 06 €Km — GI01021UHO
aKmusHa peuosuna

Puc. 4. OuiHoBaHHSI OCHOBHUX PE3YJIbTAaTiB 0iOTEeXHOJIOTIUHUX TTPOIIECIB Y TPUOiBHUIITBI

uepes 2 jiHi OyII0 TPOBEIEHO OOIMPUCKYBAHHST
pociun 1,0%-M posuntom (181 06pobru Bio-
exkodyHre-1 3 iHTEPBATIOM MizK HUMU Y 3 [TH1).
[Touatok mocmizmy — y ¢asi 3—5 crmpaB:xKHIX
JINCTKIB.

BIICHOBKHI

Pospobieno crnocobu orpumannsg 0io-
JIOTIYHO aKTUBHUX PEYOBUH Ha OCHOBI 6io-
XiMIYHUX KOMIIOHEHTIB i3 Basidiomycetes ta
pOCJIUH.

Ha ocHOBI oTpMaHUX CTUMYJISITOPIB 1 1X
MOXITHUX BiIMIYEHO aHTUIIATOTCHHY Jif0 Ha
Gakrepii, Mmikpockomiuni rpubu Ta PHK-BMic-
Hi BipyCcH POCJIUH.

3a JI0MOMOTOI0 BUKOPUCTAHHST PO3PO0-
JIEHOTO eKCIPec-Crocody MarHoCTUKHU Tia-
TOTEHIB y TpUbIB HATATOMKEHO BUSIBIECHHI
30yIHUKIB XBOPOO HA PI3HUX CTA/isAX iH(pEK-
1iifHOTO TIpOIIECy.

Bceranossieno, mo 6i0J10riuHO aKTUBHI pe-
YOBUHM 13 GA3UTIOMITIETIB CTUMYJTIOIOTH 3HM-
JKeHHS PenpoAYKIlil BHYTPIITHbOKIITUHHUAX
BiyoueHb: BTM — y pocimn tomary, XBK —
kaprorii Ta BMC — y pocsiun coi.
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Tapapuxko 10.A., Taupko JI.B. Cosnanue 6uosuep-
reTHYEeCKNX arpOIKOCHCTEM B KOHTEKCTE 3aMe/TIEHHsT
MPOIIECCOB OIMYCTBIHUBAHUS // ATPOIKOIOTHYECKUI
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Hncmumym s00nvix npobaem u meauopayuu HAAH
e-mail: datsko05@mail ru

Ha 6ase craiimoHapHbIX arpOTeXHUUYECKUX OIbITOB
OCYIIECTBJICHA OIIEHKA arpOPeCyPCHOTO MOTeHI[Nala
teppuropuii Jlecoctenu n Crenu. [Tokazano, 4to KoMm-
MJIEKCHOE MCIOJIH30BAHNE COBPEMEHHBIX TEXHOJIOTT-
YECKUX BO3MOKHOCTEH ¥ CO3/[aHNUe HETTH OE30TXOIHBIX
MIPOU3BOJICTBEHHBIX ITUKJIOB TI03BOJISIET ONITUMAJIbHO
pacIpeie/lnTh OPraHudecKIil yIJIepo/l pAaCTUTEIbHON
6roMacchl MEKLY TIPOJOBOJIBCTBUEM, SHEPTOHOCH-
TEJSIMU U MTOYBOH C COIYTCTBYIOUIUM TI€PEXO/IOM K
6uooprannyeckoil cucreme semuenenus. @opmu-
poBaHue arpapHbIX MPOU3BOJACTBEHHBIX CUCTEM Ha
OGUOBHEPTETIIECKON OCHOBE MO3BOJISIET PEATTN30BATh
arpopecypCHBIl MOTEHIIUAT CETbCKOXO3SIHCTBEHHBIX
TEPPUTOPUIL, YMEHBIITUTD JIETPAIAITIOHHBIE TIPOTIECCHI
[MOYBEHHOTO TIOKPOBA, TO €CTb ITPOIIECCHI OMYCThIHM-
BaHUs, MMOBBICUTDH IHEPTeTUYECKYIO HE3aBUCUMOCTD U
HPOJIOBOJILCTBEHHY0 GE30TIACHOCTH CTPAHBI.

KuouyeBble cJioBa:arpopecypcHblii OTeH-
I[aJT, GO HEPTETHIECKITE ATPOIKOCICTEMBI, AerPaIa-
IIMOHHBIE ITPOIECCHI, OITyCTHIHIBAHMUE.

Onyk JI.JL.!, Konnmyk B.B.? Tumnsr Topcdos 6ac-
ceiina pexut CtBura u ux GU3NKO-XUMUYECKUE OCO-
6enroctyt // Arposkosorndeckuit sxypaaa. — 2014.
— Ne 4. — C. 11-15.

! Kpemeneyxuii 6omanuveckuii cad

2 Uncmumym azpoakonozuu u npupodonov3o6anis
HAAH

e-mail: onukliana@meta.ua, konishchuk_vasyl@ukr.
net

[IpencraBiensr pe3ysTaThl PU3MKO-XUMUUECKOTO
ananm3a TopdoB, MOTYUYEeHHBIX BO BPeMsI POBejIe-
HIST 9KOJIOTUYECKHX, Fe0O0TAHNYECKIX HCCIICTOBAHII
6osior bGacceiina pekn CtBuTa B Tpejesax YKpau-
Hbl U Pecniybaukn Benapycb. Ormeueno 11 Bugos
Topa. CaMbIM pacIpoOCTPAHEHHBIM SIBJISETCS 0CO-
KOBO-TPOCTHUKOBBIH TOP(, YTO CBUETEILCTBYET O
MmoJiofiom Bozpacte (~10 Tbic. jieT) resonanamapToB
¢ MOCTIJISIIMATBHBIM reHes3ncoM. [IpeobmagaoT o8-
TpPOoQHbIE MOYAKMHHBIC OTJIOKEHUS HU3MHHOTO THU-
na — 94,6% oro6panubix 06pa3oB. YMEPEHHO
30JIbHBIE BUJIBI TOpda cocTasisiior 73,8% 06pasion
HusunHoro tuna. /[ Hu3ko3o0sbHbIX TOphoB pH
cocrasisiet 2,5-5,1. MunepasbHoe TaHue (a3or,
KaJIMii, KaJblMil) BO3pacTaeT B I10CJe/10BATE/NbHO-
CTH: BEPXOBOH < MepexoHol < HU3NHHBIH TOp®, 4TO
CBSI3AHO C MATEPUHCKUMU TTOPOAAMHE, GOTAHITIECKIM
COCTABOM, ITPOTOYHBIM I'HIPOPEKUMOM.

Kaiouesnie ciaoBa:Bui topda, Kaaccuduka-
I¥sT, XUMUYECKUI aHaJIN3, CBOCTBa, peka CrBura.

Hakoneunsiii U1.B., lanunenko B.JI. DkoJioro-
THIPOJIOTHYECKUEe U THAPOXUMUYEcKre (HakTOPhI
[UKJIMYECKUX CYKIIECCUI BOJIHBIX aKocucTeM Tuim-
IyJIbCKOTO JIMMaHa // ArposKoJIOTHYeCKUi XKy pHAIL.

—2014. — Ne 4. — C. 16-21.

Huxonaesckuii nayuonaivuviii ynugepcumem
um. B.A. Cyxomnumnckoeo

e-mail: nakonechniigor@mail.ru

[IpuBenenb! pe3yIbTaThl NCCIETOBAHUIN AECTPYK-
TUBHBIX SIBJICHUH, Pa3BUTHE KOTOPBIX PUOOPESIO
0CO0EHHYI0 HHTEHCUBHOCTD ¢ Hayaaa 80-X IT. mpori-
sioro crosietust. [lokazano, 4yTo geuuT KUCaI0poIa
11 BBICOKAs 3aCOJICHHOCTD BOJ| NIPUBEJN K HAKOILIE-
HUIO BOJIOPOCJIEBOTO ACTPUTA, KOTOPBII He TOJ/1aeT-
€S THUJIOCTHOMY pacnany, GopMupyeT IpUIOHHBII
CJIOW OPTAaHUKHU U CTUMYJHPYET MPOIecC TOHHBIX
otsioxkenuit. [lo Mepe BozpacTaHust MEJIKOBOIHOCTH
BO3pacTaeT yPOBEHb MCIAPSIEMOCTH BOJ, U TaKUM
06pa3oM: HEJOCTATOK PEYHOTO CTOKA — CHIKEHUE
YPOBHS — BO3pacTaHue COJIEHOCTH — HapyIleHue BoJ-
HBIX (PUTOLIEHO30B — BO3pacTaHKe UCTIAPSIeMOCTH —
BO3pacTaHue colEHOCTH. JeCcTPyKTUBHBIN TOTEHIAI
nocJseiHero (hakTopa BO3pacTaeT 1P KasKJIOM LIUKIIe,
1 II03TOMY JIOCTUT KPUTHYHOMN rpanuiipl. JIumannere
9KOCUCTEMBL B CYLIECTBYIOUIUX YCAOBUAX IIOTEPIN
BO3MOKHOCTH CAMOBOCCTAHOBJIEHUSI U MPAKTHYECKH
HECIOCOOHBI PeaNn30BbIBAT CAMOPETYIUPYIOIINe
npotiecchl. VIMenHo noatomy HeobXoma paspaboTka
1 BHEJPEHUE UCKYCCTBEHHBIX MEPOIIPUSTUI 110 BOC-
CTAaHOBJICHUIO U COXPaHEHUIO BOLI,OéMEly OT COCTOAHUA
KOTOPOT'O 3aBUCAT MHOIOYUCJIEHHbIE 11p146pe>1<hb1e u
OKOJIOBOJ[HBIE GHOTOITBL.

Kanrmouessle cuoBa: Tumuryabckuii TimMaH,
CYKIIECCUU COJIOHOBOJIHBIX BOJOEMHBIX DKOCUCTEM,
Cesepnoe ITpuuepHoMOpbe, 60s0THBIE yrojibst [Tpu-
YEPHOMODBDS.

I'ynseBuu A.B. @opmuposaniie u JMHAMUKA TEXHO-
TeHHO IICEeBJ0KAPCTOBOrO JaHAmadTa B yCIOBUSIX
[IpuanecTpoBCcKO-BOCTOYHOIOI0/IBCKOI BO3BBI-
MEHHOU 06JacTn // ArpoIKOJIOTHYECKUTl Ky pHAIL.

—2014. — Ne 4. — C. 22-27.

Bunnuykuii 2ocydapcmeenuviii nedazozuueckuii
ynusepcumem umenu Muxauna Kourobuncrozo

e-mail: amarek@ua.fm

Onenerno (opMUpOBaHUE U AUHAMUKA TICEBJO-
KapCTOBBIX JIAHMIAGDTOB B Pe3yJIbTaTe IMOA3EMHOTO
(IITOTHHEBOTO) OCBOEHUSI M3BECTHSIKA B YCJIOBUSIX
ceBepo-BocTouHOl yactu Ilpuanecrposcko-Bocrou-
HOTIOJ0JILCKOIT BO3BBIIEHHOIT 061acTi. Onpe/iesieHbt
(baxTopor, cenuduyeckue 4epTol, OCHOBHBIE (hOPMBI
MIPOSIBJIEHNUST TIPOIIECCOB TUHAMUKN U TIPOTHO3A Pas3-
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BUTHS TICEBJIOKAPCTOBBIX JaHmadToB. YcTaHoBIe-
HO SIBJIEHME TMapajiIiHaMU3Ma CUCTEMBI «TOPHOTIPO-
MBIIIIJIEHHbIE JIAHAIA(DTH — CMEKHbIE €CTECTBEHHbIE
KOMILJIEKCBI» C BbIZIEJIEHUEM MTaPAIMHAMUYECKUX 30H
M aKIeHTUPOBaHMEM BHUMaHU Ha HEOOXOAMMOCTH
MOCTOSTHHOTO MOHUTOPHHTA Pa3paboTOK.

KnouyeBoble caoBa: inHaMuKa Jasjamad-
TOB, pa3pabOTKa M3BECTHSIKA, TOPHOTIPOMBITILJIEHHBII
JanmadT, CeB0KAPCTOBbII Janamadr.

EropoBa T.M. 9K0JIOTO-r€OXMMHYECKHIE MTPOIIECCHI
dyHKIMoHnpoBanus arposanamadTos // Arpoako-
Jorndyeckuii skypHast. — 2014, — Ne 4. — C. 28-32.

Hucmumym azposaxojiozuu u npupoaonwlbsosauuﬂ
HAAH

e-mail: egorova_geochem@rambler.ru

[Tokazana akTyaJbHOCTD MUTATEILHBIX MUKPOJJIe-
MEHTOB /Il Pa3BUTUS PACTEHUEBOCTBA 1 JKUBOTHO-
BozicTBa. [IpesiokeH IpoeKT KOHIENIIN 9KOTIOTO-Te0-
XUMHYECKUX MPOIECCOB, KOTOPBIE ONPEAETSTIOT 0COOEH-
Hoctu arpostanzagdTos. Ha ocrnose Teopun reoxnmmn
JaHAmadTOB PACIINPEeHbl ONpe/eIeHIsl TOHATHH
«arpoyanamadT> 1 «9KOJIOr0-TeOXUMUYHIT IPOIECC».
C 1esIpI0 arposKOJIOTNYECKOTO aHATIN3a TEPPUTOPHUIL
TIPeUIO’KEHA CHCTeMa KOTEPEHTHOM OI[EHKH 9KOJIOTO-Te-
OXIMMYECKUX IIPOIECCOB MUTPAIIII MIKPO3JIEMEHTOB.
MeTtozosiorust TaHHON OIIEHKHU BKJIIOYAET PalOHHMPO-
BaHNe arpoJanamadToB U KOTMYCCTBEHHBII aHAIN3
TeOXUMHUYECKOH, 9KOJIOTNYECKOH, GHOTeOXUMUYECKOM
¥ METUIINHCKOM COCTABJIAIONINX 3THUX TIPOIIECCOB.

KroueBbsle cJoBa: 9KOJOTHIECKAST TEOXH-
MU, TIUTATEIbHBIC MUKPO3JIEMEHTDI, arposlaHmadT,
reoXuMHUYecKash MUrpalys.

Jlaugua B.IL.!, Iponsunckas A.A2 AKKyMyJISIUS
PAZIMOHYKJIAI0B MAKpOMHUIIeTaMu B YipautckoM [To-
Jecbe // Arpoakonormyeckuit skypran. — 2014. —
Ne 4. — C. 32-37.

! anmumym azpoaxojiozuu u npupo@onozzbsoeauuﬂ
HAAH

2 Unemumym 6omanuxu HAH Yipaunwv
e-mail: agroecologynaan@gmail.com

OcBellleHbl pe3yJibTaThl UCCJEA0BAHUN HAKOILIe-
s ¥7Cs u YOSt pasHbIME BUZAME MaKPOMHIIETOB B
PaIMOAKTUBHO 3arpsi3HEHHBIX JIECHBIX 9KOCHCTEMAX
[Monecsa. Cpeau uccieOBaHHbIX TPOGUUECKUX TPYIIIT
rpUOOB MCKIIOYUTENBHO BBICOKHE YPOBHI aKKyMYJIsi-
U JaHHBIX PAIMOHYKJIN0B UMEIOT IIPE/ICTaBUTEJIN
cuMObroTpoHBIX BUJIOB 13 ceMeiictB Cortinariaceae,
Russulaceae, Boletaceae w Paxillaceae. Koaduiu-
enTsl Hakomaenus 27Cs y cuMOUOTPOMHBIX BUIOB
BapbupyIoT B npenenax 1,4—64,4, y murnorpodos onn
Ha HOPSIZIOK HUZKe. Y TYMYCHBIX caripoTpooB, Ipons-
pacraiomnux Ha IToseche, 3HaueH1e TOTO TTOKa3aTe st
MUHHMaJbHOE, 1 COCTaBJIAECT MeHee ¢/IMHUIBI, YTO
MO3BOJISIET PACCMATPUBATH CheI0OHBIE BUJIBI MAKPO-
MUIETOB U3 ITUX CEMENCTB B Ka4eCcTBe JOCTATOYHO
6e30macHbIX st yHOTpeOJIeHNs B ULy U C JIeKap-

CTBEHHOI IeJsIbIo. MaKkcuMaIbHyI0 HAKOIUTEIbHYIO
crocobrocth P’Sr Takke MMEOT cUMOHOTPOdHBIC
BubL — Amanita pantherina, Amanita muscaria u Ama-
nita rubescens. Ho xoadduiments nakorenns St
MakpoMuIleTaM# Ha 1-2 MaTeMaTHYecKue MOpsIKa
ke, yeM koaddunmentsr PCs. [ 6momornye-
CKOIi MHIMKAIIUU U JI0JITOCPOYHOTO MOHUTOPUHTA 32~
rpasuenus *'Cs necubix sxocucrem Iomechs, kpome
Boletus badius, nanbosiee NpUroHbIME TECT-00bEKTA-
MU SBJISAIOTCS MIMPOKO PACTIPOCTPAHEHHBIE BBl —
HecheJoOHbII Topuak (Lactarius rufus) u Tokcude-
ckast cBunymika toukas (Paxillus involutus).

KntoueBble cJoBa:jecHble 9KOCUCTEMBI,
MaKPOMHUIIETBI, PAJIMOHYKJIH/IbI, aKKYMYJISIIUs, 61uo-
JIOTHYeCKast MHANKAIUA.

Bomapry T.XO. /lucrannuonnoe onpejenenye MOHU-
TOPUHTOBBIX YYaCTKOB Ha 3PO3UOHHO-OMACHBIX 3€M-
Jgx // Arpoakosiorndecknii skyprai. — 2014, — Ne 3.
— C. 38-42.

Havyuonanovnoui nayunoui yenmp «HMncmumym nou-

sosedenus u azpoxumuu umeru O.H. Cokonoscrozo»

HAAH

e-mail: tanyabyndych@mail.ru

AnpoGupoBaH METOIOTIOTHYECKHIT TIOJXO/] K IUC-
TaHIIMOHHOMY OIpeeIeHNI0 YIaCTKOB JJIsT MOHNU-
TOPHHTA TI0YB HA 9PO3NOHHO-OTIACHBIX 3€MJISAX, KO-
TOPbII COCTOUT U3 JIBYXCTYIIEHYATON TeMaTUUYeCKOM
JemndPOBKU Pa3HOBPEMEHHDIX JIAHHBIX KOCMUYECKO-
TO CKAHNPOBAHHS BHICOKOTO TIPOCTPAHCTBEHHOTO Pa3-
PeIIeHnsI ¢ TIOMOIIBIO TeONH(GOPMAIIMOHHBIX CHCTEM.
Onrumusanus paboT BO BpeMs e prupoBaHist
JloCTUTaeTCs 1yTeM MOP(OMETPUYECKOTo aHaIn3a
JINHEHHBIX (HOPM 9PO3UHN IS UCCIELYyEeMOi TeppH-
TOPHUM ¥ OTIPEe/ieIeHNs yYaCcTKOB CO 3HAUNTETbHBIM
IPUPOCTOM PACUJICHEHHOCTH MOBEPXHOCTH Ha Ha-
vaspHOM aTare. [locTpoeHne 1 ananns pasHOCTHBIX
n300paKeHMIT 1T 9TUX YYACTKOB Ha CJIELYIONEM
aTarle MO3BOJIIJIN BBIIBUTD HOBBIE JTMHEHHBIE (OPMBI
9PO3UH U apeasbl ¢ GOJIBINON BEPOSTHOCTHIO MPOSIB-
JIEHUT TIJIOIAZHON 9PO3UU.

KanoueBbsl e cioBa BOmHAS 9PO3US, 110-
YBEHHBII TOKPOB, MOHUTOPUHT TIOUB, /INCTAHIIUOHHOE
30HIMPOBanNe, TeOnH(GOPMAIMOHHbBIE CUCTEMBI, Jle-
mmdprpoBaHne, TMHAMITYeCKoe KapTorpadupoBaHue,
pasHOCTHOE U300pAKEHUE.

JIsicak A.A., llleBuenko II.I. Dxomormnyeckoe cocTo-
STHUE VICKYCCTBEHHO CO3/IAaHHBIX JIEKOPATUBHBIX BOJIOE-
MOB Jutst ajanranun Cyprinus carpio koi // Arpoakosio-
rugeckuii sxxyprat — 2014, — Ne 4. — C. 43-48.
Hayuonanvioiil ynusepcumem Guopecypcos u npu-
podononvsosanus Ykpauiot
e-mail: Lussac@ukr.net
IIpoBeneno uccienoBanne aKOJIOTUUECKOTO CO-
CTOSIHUST TIPUTOAHOCTH JIEKOPATUBHBIX BOJIOEMOB 110

rupoxumuyeckum nokazaressim (O, pH, NHy, NO,,
NOs, POy, BO) ¢ nennio Bcesenust B nux Cyprinus
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carpio koi kak ocHOBHOTO 00bekTa. [Tokazana crie-
1nnduUKa OMEHKHN 9KOJIOTHYECKOTO COCTOSHUS MCCIe-
JIyeMBIX JIEKOPATUBHBIX BO/I0eMOB: Hemuraesckoro
TOCY/IaPCTBEHHOTO arpoOTeXHNYECKOTO KOJIJIeKa,
neHaponapka «Anexcanapusg»> 1 HoBokaxoBckoro
PBHIGOBOIHOIO 3aBO/Ia YaCTUKOBBIX PbIO 110 THUAPO-
XUMHYCCKUM ITOKA3aTeNsSIM B PA3JNYHBIX (DU3UKO-
reorpaduyeCcKUX 30HAX YKDaWHBI. YCTAaHOBJICHO,
4To HanboJiee MPUTOMHBIMI JUIs Beesterust Cyprinus
carpio koi ipusHaHbl AeKOpaTUBHbIE BogoeMbl He-
MUIIAEBCKOTO TOCYAAPCTBEHHOTO arpOTEXHIMYECKOTO
koJte/pka 1 HOBOKaXOBCKOTO PHIOOBOJIHOTO 3aBOJIA
YACTHKOBBIX PBIO.

Knwouesnpie caosa: Cyprinus carpio koi,
(usuko-reorpaduueckne 30HbI, 1EKOPATHBHbIE BOJIO-
€Mbl, TH/IPOXIMHUYECKUE TIOKA3ATEIH, OIEHKA, IKOJIO-
TO-CAHUTAPHOE COCTOSTHUE.

Iym N.B. AxryasibHast KUCJIOTHOCTh TEMHO-CEPOii
JIECHOI TTOYBBI O]l BJAUSHUEM [yOOBbIX TTOJIC3AIHT-
HBIX JIECHBIX 110JI0C // ATrpOaKOJIOTUUECKUIT 5Ky PHAIL.
—2014. — Ne 4. — C. 49-54.

Hncmumym azpoaxonozuu u npupodononvb3oeanis.
HAAH

e-mail: agroecologynaan@gmail.com

[TpoananusupoBato BausgHKE AyOOBBIX 0JI€32-
MIUTHBIX TTOJIOC TIPOYBAEMOIT KOHCTPYKIINH Ha yPO-
BEHb aKTyaJbHOU KMUCIOTHOCTU BOIHO-TIOYBEHHBIX
cycrieHsuit. BeIsicHeHO, 9TO BBICOKME 3HAUEHIIST TOTO
MOKa3aTesisi CBOMCTBEHHBI TIOYBE MO/ MTOJIe3alUTHDI-
MU JleCHBIMU Hacakaenusamu. Yposenb pH (H,O) no-
CTENEeHHO YBEJIMYUBAETCH 110 Mepe yriyOJaeHus — ot
5,9-6,0 B cioe 0—-10 cMm 110 6,25-6,35 B cimoe 4050 cm.
Camast HU3Kasi KUCJOTHOCTD MOYBbI 3ahUKCHPOBaHA
Ha paccTosHUM 2,5 W 5 moKasareseil cpefHeil Bbi-
COTBI TI0JIe3aIuTHOM Jeconosiocst (H), rae ona mo-
crurana 6,75 emaut pH B Bepxaem 0—10 cm croe
MOCTEIEHHO yMeHbInanach a0 6,15-6,25 na raybute
40-50 cm. [TomyueHHbIE TaHHBIE CBUIETETBCTBYIOT O
3aBUCHMOCTH YPOBHS aKTYaTbHOI KUCJIOTHOCTH T0-
YBBI OT PACCTOSTHUSA JI0 MOJIE3ANUTHON JIECOTIOJIOCHI,
Ha 4TO cJeyer obpaiarh BHUMAHUE [IPU pacyere
ONTUMAJILHBIX /03 XUMUYECKUX MEJTHOPAHTOB.

KnouyeBbie canoBa: ITO4Ba, pH, aKTyaJibHasA
KUCJIOTHOCTD, JIECOMEJNOPpaIiu:id.

Mypau O.M.!, Boakoron B.B.? ®opmuposanue
CUMOUOTUYECKOTO ammapara ropoxa Mmoj BIUSHUEM
GaKTEPUABHBIX TIPEMAPaTOB, MUKPOAJIEMEHTOB U CTH-
MyJIITOpa pocta // ATpoaKosIorundeckuil JKypHadl.
—2014. — Ne 4. — C. 55-59.

7HHcmumym cenvckoeo xossicmsa Cesepozo Boc-
moxa HAAH

2 Hnemumym cenvcKoxo3suicmeentoi Mukpoouoo-
2uu u azponpomwiuLienozo npoussoocmea HAAH

e-mail: rifarm@ukrpost.ua

B mnosieBoM ombITe ¢ TOPOXOM HCCIe0BaHA 3(-
(dbekruBHOCTH MUKPOGHOTO TIpenapara Pusorymus,

MHUKPO3JIEMEHTOB U CTUMYJSITOPAa POCTa PacTeHHI
Buocui, nprMeHEeHHBIX B Pa3IMYHBIX COYCTAHMSIX.
Haub6osee adbexTBHBIM (HaKTOPOM BJIUSHUS Ha
dbopMupoBanme azoThUKCUPyIONIEro cuMOno3a u
YPOKAWHOCTD KYJIBTYPbI SIBJISIETCST MUKPOOHBIIT ITpe-
napar. I[Ipumenenne Pusorymuna juist npeirnoceBHO
MHOKYJISAIN CEMSH ¢ 06paboTKO# BETeTHPYIOIIIX
pacTeHuii pacTBOpaMy MUKpoaJeMeHToB 1 buocuia
CITOCOOCTBOBATIO TTOJIYUEHIIO Hanbosee BHICOKUX B
OIbITE MOKa3aTeseil copepskanus Geska B 3epHe.

KantwouyeBobsle ¢oBa ropox, MUKDOOGHBII
npernapar PusorymMut, MUKPO2JIeMEHTbI, CTUMYJISTOP
pocTa pacTeHui.

Mapiotun A.D.!, Aposoii rLn.? Bpenonocnocts 10-
MUHHPYIOIIUX GoJie3Heit TpuOHOIT aTHOIOrnK Ha pac-
TEHWSIX OTYpIla B TETUIMYHBIX arpolieHo3ax // Arpo-
akoJsiornyecknit kypHai. — 2014. — Ne 4. — C. 60—-64.

! [ocyoapcmeennas pumocanumapnas urncnexyis
Xapvkosckoti obracmu

2 Xaporosckutl HAUUOHALLHBLIL AzPAPHbLTL YHUEED-
cumem um. B.B. /loxyuaesa

e-mail: alexmarutin@yandex.ua

OcBelieHbl pe3y IbTaThl HAYYHO-TTPOU3BOCTBEH-
HBIX UCCJIEIOBAHUI, PACKPBIBAIOIIIE MEXaHU3M Bpe-
JIOHOCHBIX BO3/IEUCTBUIT (PUTOMATOTEHHBIX TPUOOB
Ha GUOXVMHUYECKHE U3MEHEHHsI B PACTEHHSIX OrypIia
TIPY BBIPAIINBAHUN B 3aKPBITOIT TIOUBE. YCTAHOBJIEHO,
YTO MATOTEHBI, MOPAXKAIOIIIE PACTEHUSI OrypIia, He-
raTHBHO BJIMSIOT Ha UX OMOXUMUYECKHUE TIPOIECCHL.
ITU U3MEHEHUS JIe30PTAaHU3YIOT FeHeTHYeCKue 3a-
MIUTHBIE PEAKITNU. YCTaHOBJIEHO, UTO BUIOBOH CO-
craB BO30yauTesel GoJe3Hell Ha pacTeHUsAX Orypiia
B 3HAUNTENHHON CTETIEHN 3aBUCUT OT TUTIA TETIINIL U
BBIPAIIMBAEMbIX THOPUIOB. DTOT (HAKTOP MO-PAZHOMY
BJIMSIET HA [IOKA3aTeN BPEJOHOCHOCTH OOJIE3HEi.

KatwoueBble ¢J0Ba: TeIUUIbI OJ0YHbIE, Be-
CeHHMe TEIUIUIIBI C TJIEHOUHBIM YKPBITHEM, THOPUJIDI,
Bo30y e GosiesHeil: Pseudoperonospora cubensis
Rostows, Ascochyta cucumis Fautr et Roum, xs0po-
u.

Bacunenxo M.I.!, Jpara M.B.!, 3anapunnas 10.A.!,
Bakait W.J1.> Perynstops pocta pactenuii mpu-
PO/IHOTO TIPOUCXOXKIEHUS Ha TOCEBAX MIIEHUIIbI
sgpoBoii B ycnoBusix Cesepnoii Jlecocrenn Ykpau-
Hbl // Arpoakonoruueckuit xypuan. — 2014. —
Ne 4. —C. 64-69.

! Uncmumym azposkonozuil u npupooonoiv306anis
HAAH

2 Uncmumym sawumot pacmenuti HAAH

e-mail: agroecologynaan@gmail.com

[TpoBenena onenka npumenenus GpusnoIornye-
CKU aKTHUBHBIX BEIIECTB IIPUPOHOTO TPOUCXOIKICHIST
IMUCTUM, IKOCTUM U IHAODUT KAK HJIEMEHTOB KO-
JIOTUYECKOTO 3eMJIE/IEINS Ha TI0CEBaX MIIEHUTIbI SIPO-
Boit (Triticum aestioum L.) copra Konnextusnas 3 o
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TIOKA3aTesIIM YPOsKaifHOCTH 1 KadecTBa 3epHa. [Toka-
3aHa BBICOKas 3(pHEKTUBHOCTD IPUMEHCHUS JTaHHBIX
npenaparoB. O6paboTKa MOCEBOB MIEHUI[BI IPOBOI
PEryJisiTOpaMi PocTa, U B 0COGEHHOCTUH JKOCTUMOM,
Ha cepbIX JiecHbIX oyBax Cesepnoii JlecocTemnn yBe-
JIMYUBAJIA TTOKA3aTeNN YPOKAWHOCTH 1 KauecTBa 3ep-
Ha (comepskanus OejIKa U KIEHKOBUHDL).

KaiodeBsle cJoBa: nieHuIa ssposasi, IMUC-
TUM, DKOCTUM, IHAODUT, YPOKANHOCTb, KAUECTBO
NPOAYKIMH, OeJIOK, KIeHKOBUHA, 9KOJOTMYECKOEe
3eMJIejieIne.

, Boitrosa LII. IIpogyKTuBHOCTD KyJIb-

Typ €eBo0OOpOTA W IJIOAOPOIIE YePHO3EMa OII0/30-
JIEHHOTO MO/ BJIMSHAEM ropuniibl 6es10ii // Arposko-
sorndeckuii skypHast. — 2014, — Ne 4. — C. 69-73.

Xnmenvruyras 20cy0apcmeennas cebCKoXo3sii-
cmeennas onvimuas, cmanuus Mncmumyma xopmos
u ceavckozo xossiicmea ITodonws HAAH

e-mail: vchsekretar-hdsgds@yandex.ru

[TpencraBiennbl pe3ysbTaThl CTAIIMOHAPHBIX HC-
CJIeIOBaHMIT 110 U3YUYEHUIO KOMILJIEKCHOTO JeiiCTBUS
CUJIEPAJIBHOTO COBMECTHO € TPAJAUIIMOHHBIMU BUIAMU
YIAOOPEHNH Ha POy KTUBHOCTD KYJIBTYP U TIIOAOPOIUE
TIOYBBI [SITHIIOJIBHOTO CEBOOOOPOTA. YCTAHOBJIEHO, UTO
CHIepalist Kak GHOJIOTHYECKH MAJIO3aTPATHBII IIpreM
PECYPCHOTO 00ECTICYCHUSI SIBJISIETCS aJIbTEPHATHBHBIM
BUJIOM YI00PEHUs YePHO3EMa OIIO/I30JICHHOTO B Kaye-
CTBE MOJIyYeHUsI CTAOUITBHBIX YPOJKAEB: ATO OTHOCUTCSI
KaK K MepBOi yI00psieMoil Ky IEType, HEMOCPEICTBEHHO
110/] KOTOPYIO MCITOJIb30BaH CUIEPAT, TaK U MOCJe/Ly10-
UM B CeBOOOOPOTE B PE3YJIBTATE €r0 TOCAEeHCTBHS.
Vcriosib30BaHHas HA CHJIEPATIbHBIE TTeJIN TOpYHI[a Oeiast
C1OCOGCTBYET HE TOJIBKO YITYUIIEHUIO TITIOA0PO/IHS TTO-
YBBI, HO 1 YMEHBIIIEHNIO 32COPEHHOCTH 1 TIOBPEKACHNS
TOCEBOB OOJIE3HSAMH, CJIEJICTBUEM YErO sIBJISICTCST YBEJIU-
YeHwe TPOJLYKTUBHOCTH CEBOOOOPOTA.

Kniouessle ciaoBa: ropunna Gesas, cuje-
pasibHOE yaoOpeHue, MpoAyKTUBHOCTD, OalaHC TyMy-
ca, GaslaHC TIUTAaTeTbHbBIX BEIECTB.

Caiinak P.B. 3asucumocts apdexrusrocTu yaobpe-
HUI OT THIPOTEPMIUYECKUX YCIOBHIT // ATPOIKOJIOTH-
yeckuii kypHat. — 2014. — Ne 4. — C. 74-78.

Hemumym eoonvix npobiem u meauopavuu HAAH
e-mail: agroresurs@bigmirnet

W3m05keHbl pe3ysbTaThl NCCIEI0BAHMI BINSHUS
cucTeM ya00peHuil Ha MPOLYKTUBHOCTD KYJIBTYP KO-
POTKOPOTAIMOHHOTO ceBooGopora. HaBeneHs 3aBu-
CUMOCTH YPOBHS YPOKAWHOCTH TIIEHUIBI 03UMOH,
KapTodesis 1 TIMeHsT IPOBOTO € Y4eTOM THAPOTEPMHU-
YeCKUX YCJIOBHI BeCEHHe-JIETHET0 MepHo/ia BereTalun
Ha (oHe pa3inuHbIX cucreM yaobpenus. Omnpeje-
JIEHbI OITUMaJIbHbIE 3HAYEHUA TUAPOTEPMUIECKOTO
koo duIIenTa 3a anpesb—uIoDb AT 06eCTeIeH s
MaKCUMaJIbHON 3 (EeKTUBHOCTH OPraHUYeCcKOi, MU-
HepaJbHOI U OpPraHOMUHEPAJILHOI cucTeM yno6pe-
HUil. YCTaHOBJIEHO BJMsiHUE yA00peHuil Ha CHUXKe-

Hie TPeGOBaHUIT KYJIBTYP ceBOOOOPOTA K YCIOBUSIM
BJIAr00GeCIIeyeH s

KnoueBosle ¢ 0 Ba:ahdeKTUBHOCTD CHUCTEM
yAOOPEeHNil, TUAPOTEPMUIECKUE YCIOBHS, YPOXKAIL.

Iynait A.B. Asesonatndyeckoe BIMSTHUC PACTEHUI
poaa Salix wa nonynsauun 6akrepuu Erysipelothrix
rhusiopathiae // ATpOIKOIOTHUECKWIT KypHAI. —
2014. — Ne 4. — C. 79-83.

Hncmumym azposkonozuu u npupooonoiv308anus
HAAH

e-mail: ol. gulay@rambler.ru

I/ICCJIEI[OBaIIbI IIOCJIEACTBUA BJAUAHUA CMBIBOB C
muctoes Salix caprea, S. alba, S. fragilis na nomynsun
narorennbix Oaxrepuii Erysipelothix rhusiopathiae.
yCTaHOBI[eHO, YTO CMbIBBI C JIMCTHEB UB OCYIIECTBJIA-
10T yrHeTalollee BiausHue Ha nouyssiuu E. rhusiop-
athiae. B onbITHBIX 00pasnax mwioTHocTs E. rhusiopa-
thiae GvL1a HIKe, YeM Ha KoHTposie. OnpeaeseHo, uTo
MEIK/y YPOBHEM Pa3BEIeHUsI CMBIBOB C JINCTHEB Pac-
TeHuii pojia Salix 1 UHTEHCUBHOCTBIO YTHETEHHUST T10-
MyJISIUi GakTepuil CyIecTByeT BbICOKast (CUIIbHasT)
Koppessanus. B mpupogiHbIx yea0BUAX BbIAEACHUS
OGUOJIOTMYECKN aKTUBHBIX BellecTs S. caprea, S. alba,
S. fragilis MOTYT BIUATH HA COCTOSHUE TIOILYJISIIIUI
naroreHHbix Gaxrepuil E. rhusiopathiae, Bciencrsue
4ero MeKly 9TUMHU BUgaMu (hOPMUPYIOTCS OUOLIEHO-
THYECKHUE CBA3M TONMYECKOTO THIIA.

Knwowuessie cuaosa: Salix caprea, S. alba,
S. fragilis, Erysipelothrix rhusiopathiae, Tormdeckoe
BJ/IMAHUEC.

Denp6ada-Koaymuna JI.M., Borkanbuyk K.A. /TuHa-
muika apeasia Wolffia arrhiza (1..) Horkel ex Wimmer
(Lemnaceae) v accoranuu Lemno gibbae- Wolffietum
arrhizae Slavni¢ 1956 B 3akapnarbe // Arposkosoru-
yeckmii skypHait. — 2014. — Ne 4. — C. 84-88.

Yoczopodckuil nayuonarviviil ynueepcumem
e-mail: kunik35@yandex.ru

B 2007 r. na treppuropun 3axapraTcKoOl HU3MEH-
Hocti (BUHOrpasoBekmii p-#) BiiepBbie ObLIO 0OHA-
PYIKEHO HECKOJIbKO Mectonpouspactanuii Wolffia
arrhiza (L.) Horkelex Wimmer (Lemnaceae). Bo
BPEMsI UCCJIEIOBAHUST BOAHBIX U OOJOTHBIX 9KOCHU-
creM 3akaprarbst 3a MOCJEHUE TOABI OOHAPYKEHO
AKTHBHOE PACITMPEHIE apeasia 3TOTO BU/IA B BOOEMAX
3aKaprarckoil HUISMEHHOCTH ¥ Y TTOTHOXDbsI Burop-
nar-Tyrunckoro xpebra (Bynkanuueckne Kapmarsr),
YTO MO3BOJINIIO OIIHCATD accoruanuio Lemno gibbae-
Wolffietum arrhizae Slavni¢ 1956. IIpeacraBiennt
JIaHHBIE, KacaIOIINeCst COBPEMEHHOTO PACIPOCTPaHe-
nust Wolffia arrhiza B 3akapnarbe, 9KOJIOTHYECKUE
XapaKTePUCTHKI MECTOIPOM3PACTAHMIA U Te0OOTaH -
YeCKHe OIMMCAHKsT COOOIIECTB C €r0 YUacTHEM.

Knwouesnsie caosa Wolffia arrhiza, 3axkap-
narckast HUsMeHHOCTb, Buropsiat-Tyturckuii xpeber,
Lemno gibbae-Wolffietum arrhizae Slavni¢ 1956, xa-
PaKTEPUCTHKA COOOIIECTB, ANHAMUKA apeasa.
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Kospmarko T.A. Jxosoro-mieHoTnyeckne ocobeH-
HocTr Tonyisiian Schoenus ferrugineus 1. va teppu-
TopuK GOTaHNUECKOTO 3aKkaszHuka «Kemmna» // Arpo-
aKosiormdeckuii skypaai. — 2014, — Ne 4. — C. 89-93.

Hncmumym azposxonozuu u npupooonoin3oeanus
HAAH

e-mail: agroecologynaan@gmail.com

Ha reppurtopun 60TaHMYeCKOro 3aKa3HUKa MECT-
Horo 3nauenust «Kemiay» uzyueno nomysamnuio Scho-
enus ferrugineus L. JIJis1 BbISICHEHMS CTPYKTYPBI 110~
MyJISIIUT TTPOBEIeHA OlleHKa MOP(MOMETPHYECKUX
MPU3HAKOB, 9KOJIOTO-IIEHOTUYECKIX 0COOEHHOCTEN
YCJIOBUET MECTOOOUTAHYS T10 1A UUeCKUM 1 KJIMa-
TUYECKUM ITOKa3aTesIsIM (METOIOM CUH(MDHUTONHANKA-
11n). YCTAaHOBJIEHO, YTO TIOYJIsAust S. ferrugineus 1o
BUTAJINTETHOMY CIIEKTPY SBJISAETCS IPOIBETAIOMICH.

Kuawouesnie cuoBa: Schoenus ferrugineus L.,
HOTYJISIIINS, BOAHO-OOJIOTHBIE YTOJIbSI.

Kopous JI.B., llpucs:xuiok JI.M., Tonyaposa C.A.,
Kocrenko A.B., KopoBko N.N. Unentudukaius
FEHOTUIIOB STYMEHS 110 AJIEKTPO(OPETUYECKUM CIIEK-
TpaM TIPOJIAMHUHOB CeMSAH // ATPO2KOJIOTHYeCKU

skypHaaI. — 2014, — Ne 4. — C. 93-97.

Ykpauncxuii uncmumym sxcnepmu3aol copmos pac-
meHuil

e-mail: kozhemyakina_1@ukr.net

[TpuBezieHb! pe3yIbTaThl HCCIEA0BAHUI IO N3yde-
HUIO KOMITOHEHTHOTO COCTABA TOP/IEUHOB Y COPTOB S4-
MeHst sipoBoro. /st uaeHTrduKanum u orpeieseHust
YUCTOTBI COPTA 10 9JIEKTPOPOPETUUECKUM CIIEKTPAM
npoBoausn anaaus 6mokos Jokycos Hrd A, Hrd B
u Hrd F, koropble sBasiorcsa naunbosiee moaumopd-
HBIMU U 110po6HO u3ydyenubivu. Ha ocHoBe moury-
YEHHBIX JAHHBIX CO3/aH KaTasor 91 copra sumens,
HCITOJIb30BaHUE KOTOPOTO B MCCJIEIOBAHUAX MTO3BO-
JIUT OTIPE/IEJISITh COPTOBYIO YUCTOTY TApTUIl 3epHa,
OCYIIECTBJISATD WIEHTU(PUKAIMIO TEHOTUIIOB COPTOB
SUMEHsI U UCTIOJIb30BATh UCCIeIoBaHue ayieKTpodope-
TUYECKUX CIIEKTPOB FOPAEHHOB KaK JIOTOJHUTETHHBII
BU/I aHAJIM3A JIJIST TIPOBeIeHIST KBaIU(DUKAITMOHHOM
IKCIIEPTHU3BI.

KaouyeBble cJoBa:3amacHble 66JIKI/I, Top-
JIENHDbI, SJIeKTDO(bOpeTI/I‘{eCKI/Ie CIIEKTPbI, COPTOBasd
qyucrora.

Mamu6opyk I1.B. Bausuue nomyssiuu 606pa es-
POIIEICKOro Ha JieCHble 9KOCUCTEMbBI YKPAMHCKOTO
[Tonecvst // Arpoaxosiorndeckuii skypuan. — 2014.
— Ne 4. — C.98-105.

Hncmumym azposxonozuu u npupodonoib308anus.
HAAH

e-mail: agroecologynaan@gmail.com

Jlana xapakTepUCTUKA BJIMSAHUS JEATETbHOCTH
nonyssiiun 606pa esponeiickoro (Castor fiber 1..)
Ha cocTosinue U (PyHKIMOHUPOBAHUE OCYHIUTETbHDBIX
TUAPOMETMOPATUBHBIX CUCTEM U METHMOPATHBHBIX

Hacaxaennit Ykpaunckoro Ilosecbst Ha npumepe
I'Tl «Topomuuiikoe jiecHoe X0351icTBO» Kutomup-
cKoil 06J1. YeTaHOBJIEHO, 4TO Ha npoTspkennu 1999—
2009 rr. KosmuecTBO 0cobei 60Opa yBEJINIHIOCH B
7,3 pasa, TpeBHICHB B 1,5 pasa pacueTHYO OMTUMAb-
HYIO YMCJIEHHOCTD. B pesysisrare 60JIbIINHCTBO MEJIHO-
PATUBHBIX KAHAJIOB OKA3aJUCh 3arPOMOSK/I€HHBIMU
oTHHaMK 60OPOB M IPEBPATHIIKCH B IIPY/IbI Pas/iiy-
HBIX Pa3MepPOB, a TaK)Ke IPOU3O0ILIO0 3HAYUTENbHOE
oBpesk/ieHre JiecHbIX Hacaxkaennii. [Ipeamosxenst
MpaKTUYeCKUe PEeKOMEH/IAINN 10 YIIPABJIEHUIO T10-
nyJasiusiMi 606pa Ha OCYIIEHHBIX TEPPUTOPHSIX.

Knrmouyesonle cJuoBa: 600p eBponeiicKuii,
IJIOTHHBI, CPeI006PasyIoNast AesTeAbHOCTb, BJUAHIE
600pa, JiecHble 9KOCUCTEMbI, ONITUMU3AIIUST YUCIIeH-
HOCTH.

Bosambckaa O.I.!, Kupuuyx N.H.2, Illnuta A.A.°,
Boiiko A.JI." Tunamuka 3a6071€BaeMOCTH TI0 TPHUII-
ny cpenu Hacenenus Kuromupckoii obmactu //
Arposkosornyeckuit xypuair. — 2014, — Ne 4. —
C. 106-109.

! Kuesckuii nayuonaivioul ynueepcumem umenu
Tapaca Illesuenxo

2 Iasmoe ynpaenenue Ioccansnudcnymcoot Ykpauroi
6 JKumomupcroii obnacmu

J JKumomupcxoe zoppaiionnoe ynpasienue I1a61ozo
ynpasaenus Ioccansnudcayncoot Yepaunot 6 2Kumo-
MUpckoi obracmu

! Uncmumym azposxonozuu u npupooonons306anus
HAAH

e-mail: agroecologynaan@gmail.com

TTpoBeéH aHaM3 3a60JEBAEMOCTH 10 TPUIIITY Ha-
cenenst JKutoMupekoii 061 1o paiioHam Ha IPOTsIKe-
nun 15 ser (1999-2013). Tlunamuka 3a601eBaeMOCTI
110 TPUIITY HAaceJeHWs B OT/CJbHBIX paiioHaX MMeJia
00IITyI0 3aKOHOMEPHOCTb, & MHOIJIA XaPAKTEPU30BAIACH
UHMBUYATIbHBIME OCOGEHHOCTSIMHE. 3200JIeBAEMOCTh
IPUIITIOM HacesieHust B JKUTOMUPCKON obmacTu vic-
cJielyeMbIX PaloHOB 3a nocsieiiue 15 et npuodpesia
TeHJEeHIHNIO K cHIKeHuio (ot 3754,7 na 100 Teic. Ha-
cemennsa B 1999 r. o 396,87 na 100 ToIC. Hacemenns B
2013 1.). OGHapy:KeHHbIE 3aKOHOMEPHOCTH B TEPPUTO-
PHATIEHOM pactipeieIeHIN 3a60JIeBaeMOCTH IPUIITIOM B
paifoHax 3aBUCAT OT KOJIMIECTBA HACETEHIISL.

Knaiouyesnie ¢uoBa: 3a60J€BaeMOCTD, PETH-
ownbl, rputi, OPBU.

Tamup B.A. Arposkosiornyeckoe cOCTOSTHUE CeJH-
tebubix Teppuropuil JKuromupckoin obnactu //
Arposkosnoruueckuil skypuair — 2014. — Ne 4. —
C. 110-114.

Hncmumym azposxonozuu u npupooonors308anus
HAAH

e-mail: agroecologynaan@gmail.com

IIpezcraBiensl mpeBapuTeIbHbe PE3YJIBTaThl UC-
CJIeI0OBAaHIH arpoIKOIOTHYECKOTO COCTOSTHUS Cellb-
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ABSTRACT

CKHMX CeJUTEOHBIX TEPPUTOPUI B 30HE YCUJIEHHO-
TO PaINOIKOJOTHYECKOTO KOHTPOJIs sKuToMupekoit
00JI. — OCHOBHbIE TIOKA3aTe/N MI0J0POUS TIOUBBI
U OT/IeJIbHbIE [TOKA3ATeNN KayecTBa PACTUTEThHON
MPOAYKIIMU U TIUTheBOH BOibl. Olipe/iesieHbl OCHOB-
Hble (haKTOPBI, BJAUIONINE HA HAKOILJIEHNUE B TIOYBE
BPEIHBIX BEIECTB, & TAK)KE NCTOYHNKH 3arPSI3HEHUS
MUTHEBON BOzbL. /laHa XapakTepucTHKAa HEraTUBHO-
MY BO3JIEHCTBUIO PAJIMOHYKJIM/IOB HA CEJIbCKOXO03sTii-
CTBEHHYIO IIPOYKIIIIO U OKPY’KAIOILYIO CPELY.

KuaoueBbie ¢JoBa: ceauredHble TEPPUTOPUH,
MUTATEIbHbIE BENECTBA, PEIPe3eHTATHBHBIE XO35Ti-
CTBA, THPOTU3YEMBIH a30T, HUTPATbI, DaTNOHYKJIUIBI,
PaaMoaKTHBHOE 3arpsI3HEHME.

Cemen O.T. Texnosorns BbIpalimBaHus THIKBBI MyC-
KaTHOM B CTEIHOI 30He YKpanHbl // Arpoakosornye-
ckmii skypHatr. — 2014, — Ne 4. — C. 114-117.

Xepcouckuil 20cydapcmeeniviii azpapnulii yHueep-
cumem

e-mail: semen_olga@ukr.net

[IpescTaBiieHbl pe3ysIbTaThl UCCIIEL0BAHUIT 0CO-
GeHHOCTEN (hOPMUPOBAHUS YPOKast 1 GUOXUMUUECKO-
IO COCTaBA IIJIO/IOB TBIKBBI MyCKaTHOH B 3aBICUMOCTH
ot u3ydaembix aktopos. Ompenesnensl Hanbogee
TIepCTIeKTUBHBIE ATIEMEHTBI arPOTEXHUKH, KOTOPhIE B
KOMILTEKCE 00€CTIeYnBAIOT BBICOKYIO IIPOYKTHBHOCTD
TBIKBBI MYCKATHO}1 B HEIIOJINBHBIX yCIOBHSX I0KHOI

yacT YkpauHbl. PaccMoTpena BO3MOKHOCTD MTOJTyde-
HHSI 9KOJIOTHYECKH 0e3011acHON MPOYKIIUK TIJI0/I0B
KYJIBTYPBI JIJISI IETCKOTO U TUETUYECKOTO MUTAHMUS.

KniogeBble cuoBa: THIKBA MyCKaTHas, COPT,
IJIONA/Ib TUTAHS, 032 MUHEPAJIBHOTO YI00peHsI,
YPOKallHOCTD, Ka4eCTBO IIPOAYKIIIIL.

Boiiko O.A., Kocmupaiiio T.B. buorexnonorunye-
CKUe€ TIPOIecChl B TPHOOBO/ICTBE TIPH BbIPAIMBAHUI
Basidiomycetes // ATposKoJOrMYecKuii KypHa.
—2014. — Ne 4. — C. 118—121.

Havyuonammoiii ynusepcumem 6uopecypcos u npu-
Podononb3osanus Ykpaunl

e-mail: olga_bojko@ukr.net

[TpoBezseH aHAIN3 HAYYHBIX PE3YJIBTATOB HCCJIE-
IOBaHWUH B 06acTn rpubOBOCTBA, KOTOPLIE (HOp-
MYJIUPYIOT HOBUBHY NpH M3ydenuu rpu6os (Basidio-
mycetes). OCHOBHOE BHUMaHUE 0OPAIIECHO Ha IPUOBI-
TPOJIYIIEHTD! GHOJIOTHYECKH aKTUBHBIX BerecTs. [Ipn
3TOM ObIJIH TIPOBEEHBI MCCIE0BAHUST VX BIUSHISI
Ha POCT U PasBUTHE PACTEHUI U TIPOGUIAKTUKN GO-
se3neil. [list onpesiesleHnst ak THBHOCTH MOTYYEHHBIX
BEIeCTB GBUIO H3YUEHO MX BIMSHIE Ha PETPOLYKITHIO
BHYTPUKJICTOYHBIX BIPYCHBIX BKJIIOYCHHI B PACTCHU-
X KaprodeJis, TOMaToOB U COM.

KaoueBble ¢Jo B a: HaTeHTOBaHUE, TPUODI,
OUMOJIOTMUECKY aKTUBHBIE BEIECTBA, MATOTEHBI, GHO-
TEXHOJIOTUS, 9KOJIOTUSL.

ABSTRACT

Tarariko Y., Datsko L. Bioenergetic agroecosys-
tems formation within the context of slowing of the
desertification processes. // Agroecological journal.
— 2014. — No. 4. — P. 7-10.

Institute of Water Problems and Land Reclama-
tion of National Academy of Agrarian Sciences of
Ukraine

e-mail: datsko05@mail.ru

On the basis of steady-state experiments agro-
nomic evaluation of agro resource potential of Forest-
steppe and Steppe areas was carried out. It is shown
that the integrated use of modern technological op-
portunities and the creation of chains of non-waste
production cycles allow optimal distribution of or-
ganic carbon biomass between food, energy and soil
with concomitant change into bioorganic cropping
system. Development of bioenergy agro ecosystems
will simultaneously let to obtain from one hectare

of arable land 1 T of sugar (for the conditions of Fo-
rest-steppe) or 0.2—0.3 t of oil (for the conditions of
Steppe), 1-1.5 t of ready-to-consumption of meat
and dairy products, 0.2-0.4 t of biodiesel, 0.8—1.0
thousand m® of methane gas, to reduce CO, emis-
sions by up to 10 t, saving 0.4 t of active ingredient
fertilizers. Consequently, the formation of agricultural
production systems based on bioenergy agro resource
allows realizing potential of agricultural areas, redu-
cing degradation processes of soil that is the processes
of desertification, increasing energy independence and
food security of the country.

K ey words: agro resource potential, bioenergy
agriculture, degradation processes, desertification.

Onuk L.!, Konishchuk V.2 Types of peat and its
physic and chemical characteristics of the Stvyga
River Basin // Agroecological journal. — 2014. —
No. 4. — P. 11-15.
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ABSTRACT

! Kremenetskiy Botanical Garden

2 Institute of Agroecology and Environmental Ma-
nagement of National Academia of Agricultural
Science

e-mail: onukliana@meta.ua, konishchuk_vasyl@ukr.
net

The results of physic-chemical analysis of peat
obtained during the ecological, geo-botanical studies
of wetlands of the Stvyga basin within Ukraine and
Belarus. It has been noted 11 species of peat. The
most common is reed-sedge peat, indicating a young
age (~10 thousand years) of geolandscapes with
postglacial genesis. Eutrophic swamp bogs deposits
dominate and make up 94.6% of samples. Moderate
ash peat types make up 73.8% of lowland samples. For
low-ash peats pH is 2.5-5.1. Mineral nutrition (nitro-
gen, potassium, calcium) increases in such sequence:
peat of high bog < peat of transitional mire < peat
of fen (swamp) and is associated with rock source,
botanical composition, and flow hydro regime.

Keywords: peat type, classification, chemical
analysis, properties, river Stvyga.

Nakonechniy I., Danylenko V. Ecological, hydrologi-
cal and hydrochemical factors of cyclical successions
of Tiligul Liman aquatic ecosystems // Agroecologi-
cal journal. — 2014. — No. 4. — P. 16-21.

The Mykolayio V.O. Sukhomlynsky National Uni-
versity
e-mail: nakonechniigor@mail.ru

The thesis presents research results of destructive
phenomena, the development of which has become
particularly intense since the early 80-s of the last
century. At the same time oxygen deficiency and high
salinity waters led to the accumulation of algal detri-
tus that defies ichorization, forms the bottom layer
of organics and stimulates sedimentation stemming.
With the increasing level of shallow waters evapora-
tion grows. Thus, the «vicious circle» appears: the
lack of river flow — reducing — increasing salinity — a
violation of water phytocenoses — increasing evapora-
tion — increasing salinity. The destructive potential
of the latter increases with each cycle and reaches
the critical boundary. Estuary ecosystems in the exis-
ting conditions lost the possibility for self-healing
and are virtually unable to implement self regulatory
processes. It is therefore necessary to develop and
implement artificial measures to restore and preserve
the reservoir, which numerous coastal and wetland
habitats depend on.

Keywords: Tiligulsky estuary, ecosystem suc-
cession of saltwater ponds, Northern Black Sea, Black
Sea wetlands.

Hudzevich A. Technogenic pseudokarst landscape
shaping and its dynamics in the conditions of Trans-
Dniester and East-Podolian Upland region // Agro-
ecological journal. — 2014. — No. 4. — P. 22-27.

M. Kotsyubynsky State pedagogical university of
Vinnytsia
e-mail: amarek@ua.fm

This paper focuses on cognition of forming and dy-
namics of pseudokarst landscapes, as the result of the
underground development of the shell-limestone in
the conditions of north-eastern part of Trans-Dniester
and East-Podillia highland region. Factors, specific
features, basic forms of display of proses of dynamics
and prognosis of development of pseudokarst land-
scapes were defined. The phenomenon of the parady-
namism system «mining landscapes are contiguous
natural complexes» was set with the identification
paradynamism zones and paying attention to the ne-
cessity of permanent monitoring the developments.

K ey words: dynamics of landscapes, develop-
ment of limestone, mining landscape, pseudokarst
landscape.

Yegorova T. The eco-geochemical processes of agri-
cultural landscapes functioning // Agroecological
journal. — 2014. — No. 4. — P. 28-32.

Institute of Agroecology and Environmental Ma-
nagement of National Academia of Agricultural
Science

e-mail: egorova_geochem@rambler.ru

We have shown relevance of micronutrient for
crops and livestock. We have developed the concept of
eco-geochemical processes that determine the charac-
teristics of rural landscapes. In this article we updated
definition of «agrolandscape» and «eco-geochemical
process» based on geochemistry landscapes. We have
proposed a system of the coherent assessment of eco-
logical geochemical migration of trace elements for
agroecology. This system will improve information
of agro-ecological analysis of territories. The metho-
dology of this assessment includes the zoning of agri-
cultural landscapes and quantitative analysis of geo-
chemical, biogeochemical and ecological components
of these processes.

Keywords: environmental geochemistry, mic-
ronutrients, agrolandscape, geochemical migration.

Landin V.!, Grodzynska G.? The accumulation of
radionuclides by micromycetes in the Ukrainian Po-
lissia // Agroecological journal. — 2014. — No. 4.
— P.32-37.

! Institute of Agroecology and Environmental

Sciences of of National Academia of Agricultural
Science

2 Institute of Botany of Ukrainian of National Aca-

demia of Agricultural Science

e-mail: agroecologynaan@gmail.com

Results of the study deals with the accumulation
of radionuclides "*’Cs and “Sr by different types of

macromycetes in radioactive contaminated forest eco-
systems of Polissia. Among the studied trophic fungi
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ABSTRACT

groups the extremely high levels of *’Cs and *Sr
accumulation are pertinent to symbiotroph types of
families — Cortinariaceae, Russulaceae, Boletaceae
and Paxillaceae. Accumulation coefficients of '*’Cs
for symbiotroph species range from 1.4 to 64.4, for
lihnotrofes it’s in ten times lower. In humic Sapro-
trophes growing in Polesie this index is less than the
one that allows us to consider edible macromycetes
species of these genera sufficiently safe for use in food
and medicinal purposes. Maximum capacity of **Sr
accumulation also have symbiotroph types — Amanita
pantherina, A. muscaria and A. rubescens. But the *Sr
accumulation ratios of macromycetes are 1-2 orders
of lower than for *’Cs. For biological indication and
long-term monitoring of forest ecosystems '*’Cs pol-
lution Polesie except Boletus badius, the most suitable
test objects are widely distributed species with a high
occurrence frequency — Lastarius rufus and Paxillus
involutus.

Keywords: forest ecosystems macromycetes,
radionuclides accumulation, biological indication.

Byndych T. Remote determination of monitoring
plots on erosion-prone lands // Agroecological jour-
nal. — 2014. — No. 4. — P. 38—42.

National Scientific Center <Institute for Science
and Agrochemistry Research named after O.N. So-
kolovsky» National Academy of Agrarian Sciences
of Ukraine

e-mail: tanyabyndych@mail ru

There has been tested a methodical approach of
remote determination of soil monitoring areas on ero-
sion-prone lands, which consists of a two-stage the-
matic interpretation of high resolution multi-temporal
satellite data using geographic information systems.
The research was conducted on the basis of archival
Land satimages for Izyumand Boro way adistricts of
Kharkov region from 1984 to 2014 in several spectral
ranges (in particular, R1 — 450-515; R2 — 525-605;
R3 — 630-690; R4 — 760-900; R5 — 1550-1750;
R7 — 2080-2350 pm) with spatial resolution up to
28 m. Optimization of works on interpretation is
achieved by morph metric analysis of linear erosion
forms for the researched territory and by determina-
tion of areas with considerable increase of surface
ruggedness on the first stage. Creation and analysis
of residual images for these areas on the next stage
allowed revealing new linear erosion forms and areas
with high probability of sheet erosion manifestations.
Obtained spatial data is recommended for substantia-
tion of a sampling system for soil monitoring and for
operational development of erosion control measures
and the prognosis of erosion over large territories.

Keywords: water erosion, soil cover, soil monito-
ring, remote sensing, geographic information systems,
interpretation, dynamic mapping, residual image.

Lysak O., Schevchenko P. Ecological state of arti-
ficially created decorative ponds for Cyprinus carpio

koi adaptation // Agroecological journal. — 2014.
— No. 4. — P. 43—48.

National University of Life and Environmental
Sciences of Ukraine
e-mail: Lussac@ukr.net

The research of suitability of ecological and sani-
tarian condition of ornamental ponds of Ukraine’s
according to hydrochemical indexes (O,, pH, NHy,
NO,, NOs, PO, BO) was conducted in order to Cypri-
nus carpio koi into the mentioned above ponds. Author
revealed the specificity of evaluation of ecological
condition of studied ornamental ponds Ukraine: Ne-
mishaievo State Agricultural and Mechanical College,
dendrological park Oleksandriia and Novokakhovka
fish rearing station for ordinary fish according to
hydrochemical indexes in different physiographic
zones of Ukraine. It has been found that the most
suitable for the universe Cyprinus carpio koi ponds
were fine Nemishaievo State Agricultural and Me-
chanical College and Novokakhovka fish rearing sta-
tion for ordinary fish, and ornamental pond of the
dendrological park Oleksandriia was characterized
by several worst performers.

Keywords: Cyprinus carpio koi, physiographic
zones, ornamental ponds, hydrochemical indexes, eva-
luation, ecological and sanitarian condition.

Shum I. Actual acidity of the dark-gray podzolic soil
under the influence of oak forest shelter belts // Agro-
ecological journal. — 2014. — No. 4. — P. 49-54.

The Institute of Agroecology and Environmental
Management of National Academy of Agrarian
Sciences of Ukraine

e-mail: agroecologynaan@gmail.com

Impacts of oak windbreaks on pH (H,O) of alfisols
in East European forest steppe were studied in this
article. The sample plots were set up in the middle of
the shelterbelts and also 1, 2.5, 5, 10 and 20 H from
them. The soil samples were taken down to 50-cm
depth with 10-cm step. The samples were taken from
three sides of each soil pit and with special bore from
five points located less than 5 m from the pit. Fresh
soil samples were passed through 4 mm sieve and
mixed samples for each 10-cm layer were made. For all
the analyses, described in this study, the soil samples
were air-dried. pH (H,0) was measured in soil: water
suspensions (1:2.5) potentiometrically. For compari-
sons of multiple groups the Conover post hoc test was
used. The difference was considered significant when
P value was lower than 5%. The lowest pH values
were found in the soil under shelterbelt (5.9-6.0 in
0—10 cm layer). The highest (6.75 in 0—10 cm layer)
values of pH (H,0) were found in the sample plots
located 2.5 H and 5 H away from the windbreak. All
the significant changes of soil actual acidity were
observed down 40-cm depth. The obtained experi-
mental date proves that soil actual acidity depends
on the distance to shelterbelt. That should be taken
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ABSTRACT

into account while calculating the optimal dozes of
chemical ameliorants.

Keywords:soil, forest melioration, forest step-
pe, pH, actual acidity.

Murach O.!, Volkogon V.2 Formation of symbiotic
nitrogen fixing apparatus of peas under the influence
of bacterial preparations, micronutrients and growth
stimulators // Agroecological journal. — 2014, —
No. 4. — P. 55-59.

! Institute of Agriculture of Northern East of Natio-
nal Academy of Agrarian Sciences of Ukraine

2 Institutes of Agricultural Microbiology and Agricu-
ltural Production of National Academy of Agrarian
Sciences of Ukraine

e-mail: rifarm@ukrpost.ua

The paper covers the efficiency study of microbial
preparation Rhizohumin, micronutrients and growth
stimulator Biosil used in different combinations in
field experiments with pea plants. Microbial prepa-
ration was shown to have the most influence on the
formation of nitrogen fixing symbiosis and crop yield.
Pre-sowing seeds inoculation with Rhizohumin fol-
lowed by the foliar application of micronutrients and
Biosil growth stimulator had promoted higher protein
content in grains.

Keywords: peas, microbial preparation Rhizo-
humin, micronutrients, plant growth stimulator.

Maryutin A.!, Yarovyi G.2 Harmfulness of prevailing
diseases of fungal etiology on cucumber plants in the
conditions of hothouse // Agroecological journal.
— 2014. — No. 4. — P. 60—-64.

! State Plant Health Inspection Service of the Khar-
kiv region
2 Kharkov National Agrarian University name Do-
kuchaeyo

e-mail: alexmarutin@yandex.ua

Article presents the results of scientific — indus-
trial research, revealing the mechanism of the harm-
ful effects of plant pathogenic fungi on biochemical
changes in cucumber plants when grown indoors.
We have found that pathogens that affect cucumber
plants have negative influence on their biochemical
processes. These changes disrupt the genetic defense
reactions.It has been found that species composition
of diseases on cucumber plants largely depends on the
type of greenhouses and hybrids grown. This factor
has a different effect on disease severity indicators.

Keywords: greenhouses block, spring greenh-
ouse with a film cover, hybrids pathogens: Pseudope-
ronospora cubensis Rostows, Ascochyta cucumis Fautr
et Roum, chlorophyll.

Vasylenko M.!, Draga M.!, Zatsarinna Y.!, Bu-
ckay 1.2 Application of plant growth regulators of natural
origin on spring wheat sowings in the Northern Forest

Steppe Zone of Ukraine // Agroecological journal.
— 2014. — No. 4. — P. 64-69.

" The Institute of Agroecology and Environmental
Management of National Academy of Agrarian
Sciences of Ukraine

2 Institute of Plant Protection of National Academy
of Agrarian Sciences of Ukraine

e-mail: agroecologynaan@gmail.com

An ecological assessment of the application of new
physiologically active substances Emistym, Ekostym
and Endophyte on sowings of spring wheat (culti-
var Kolektivna 3) was conducted. The high effect of
application of these substances on the indicators of
productivity and quality of grain was shown. Treat-
ment of spring wheat sowings by growth regulators
on gray forest soils of Northern Forest Steppe Zone
caused the increasing of yield and of grain quality
(protein content and gluten in grain) of spring wheat.
Treatment of spring wheat sowings by plant growth
regulator Ecostym caused the yield increase by 5.6—
7.3 kg/ha. When spraying sowings with this substan-
ces at concentrations of 25 and 50 ml/ha we had the
largest increase in yield. Under applying Ecostym, pro-
tein content increased by 0.9—-1.4%, gluten content —
by 2.0-5.2%, the contents of protein and gluten
increased by 0.63-0.93 and 2.01-2.40 t/ha respec-
tively. Based on these studies, plant growth regula-
tor Ecostym can be recommended for its applying in
agriculture.

Keywords: Spring Wheat, Emistym, Ekostym,
Endophyte, yield, quality of grain, protein, gluten,
ecological farming.

Galysh F. |, Vojtova G. Crop rotation productivity

and podzolized chernozem fertility in the conditions
of white mustard influence // Agroecological journal.
— 2014. — No. 4. — P. 69-73.

Khmenitskiy state agricultural experimental station
Institute of forages and agriculture of Podolia Natio-
nal Academy of Agrarian Scinces of Ukraine

e-mail: vchsekretar-hdsgds@yandex.ru

Results of researches of stationary experience on
studying of complex action green manure fertilizers
with traditional kinds of fertilizers on efficiency of
cultures and fertility of soil five-course crop rotation
are presented. It is established, that sideration as bio-
logically low-cost way of resource maintenance is an
alternative kind of fertilizer of podzolized chernozem
for reception of stable crops as first fertilised culture,
is direct under which is used green manure, and the
following in a crop rotation owing to it consequences.
Used for green manure mustard white promotes the
not only improving soil fertility, but also reducing
of contamination and damage of crops by illnesses,
a consequence of that is an increase in crop rotation
efficiency.
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K ey words: mustard white, green manure hu-
mus fertilizer, efficiency, balance humus, balance of
nutrients.

Saydak R. Dependence of fertilizers effectiveness on
hydrothermal conditions // Agroecological journal.
— 2014. — No. 4. — P. 74-78.

Institute of Water Problems and Land Reclamation
of the National Academy of Agricultural Sciences
of Ukraine

e-mail: agroresurs@bigmir.net

The article presents the results of studies of the
fertilization systems effect on crop productivity. It has
been established that the introduction of 10 t/ha of
manure in combination with mineral fertilizers pro-
vides the highest yield of all crops rotation. Against
the background of this system yields fertilizer clover
and winter wheat increased by 46—68%, and potato
and spring barley — by 112 and 156% compared with
the variant of the experiment without fertilizers. The
effect of the aftereffect of green manure and straw in
the first and second years, the equivalent effect of di-
rect action of mineral fertilizers are shown. Fertilizers
also help to reduce level the oscillation of productivity:
clover and barley to 10%, wheat — 14%, potatoes —
20%. However, the coefficient of variation increase
of productivity due to fertilizer remains high and
can exceed 60%. Association between productivity
of winter wheat, spring barley and potatoes with the
hydrothermal conditions of the spring-summer period
of vegetation against the backdrop of various fertilizer
systems has been installed. The maximum crop yield
without fertilizer application is formed at the hydro-
thermal coefficient for the April — July, from 1.2 to
1.7, and subject to application of fertilizers — from 0.7
to 1.4. This indicates a decline plant requirement for
moisture supply conditions when optimizing nutrient
regime of the soil.

Keywords: efficiency of fertilizer systems,
hydrothermal conditions, harvest.

Hulai A. Allelopathic effect of the genus Salix plan-
ts on the population of Erysipelothrix rhusiopathiae
bacteria // Agroecological journal. — 2014. — No. 4.
— P.79-83.

The Institute of Agroecology and Environmental
Management of National Academy of Agrarian
Sciences of Ukraine

e-mail: ol.gulay @rambler.ru

The effect of Salix caprea, S. alba, S. fragilis leaf
flushes produced on the populations of Erysipelothrix
rhusiopathiae pathogenic bacteria has been studied in
the article. Tt has been established that leaf flushes of
goat willow produce inhibiting impact on the popula-
tion of E. rhusiopathiae. In the experimental samples
the E. rhusiopathiae cell density was lower than in
the control samples. A strong correlative relationship
between the degree of genus Salix leaf flushes dilution

and the inhibition intensity of the bacteria popu-
lations has been discovered. In vivo, the secretion
of biologically active substances enables S. caprea,
S. alba, and S. fragilis to impact the populations of
E. rhusiopathiae pathogenic bacteria, resulting in the
biocenotical relations of the topical type established
between these species.

Keywords: Salix caprea, S. alba, S. fragilis,
Erysipelothrix rhusiopathiae, topical impact.

Felbaba-Klushyna L., Votkalchuk K. The dynam-
ics of Wolffia arrhiza (L.) Horkel ex Wimmer (Lem-
naceae) areal and Lemno gibbae-Wolffietum arrhizae
Slavnin 1956 aggregation in Transcarpathian re-
gion // Agroecological journal. — 2014. — No. 4.
— P. 84-88.

Uzghorod National University
e-mail: kunik35@yandex.ru

In 2007 in Transcarpathian lowland, particularly
in Vynohradiv district, the first time was detected few
places of locations of Wolffia arrhiza (L.) Horkel ex
Wimmer (Lemnaceae). Last years during researches
of water and marshland ecosystems it was detected
the active expansion of this species in water reser-
voirs of Transcarpathian lowlands and near the foot
of Vyhorlat-Hutyn range (VolcanicCarpathians) that
gave the grounds to describe the association of Lemno
gibbae-Wolffietum arrhizae Slavni¢ 1956. The article
represents the data about current expansion of Wolf-
fia arrhiza in Transcarpathian, ecological characte-
ristics of the places of location as well as geobotanical
description of related communities.

Keywords: Wolffia arrhiza, Transcarpathian
lowland, Vyhorlat-Gutyn range, Lemno gibbae- Wolf-
fietum arrhizae Slavni¢ 1956, the characteristic of
plant communities, the dynamic of areal.

Kozynyatko T. Ecological and ceonotic characteristic
of Schoenus ferrugineus L. population in the territory
of «Kempa» Botanical Reserve // Agroecological
journal. — 2014. — No. 4. — P. 89-93.

The Institute of Agroecology and Environmental
Management of National Academy of Agrarian
Sciences of Ukraine

e-mail: agroecologynaan@gmail.com

The population of Schoenus ferrugineus L. has been
investigated on the territory of the «Kempa» botano-
cal reserve of local importance. In the composition of
the investigated groups it has been noticed several
species that are indicators of calcareous wetlands.
A statistically significant correlation between mor-
phometric features has been found. Morphometric
characteristics and ecological coenotic features over
the habitat conditions by edaphic and climatic factors
(by method of synphytoindication) have been evalu-
ated to determine the structure of the population.
Based on morphological traits investigated, we have
also examined the vitality status of the S. ferrugineus
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populations. There were founded an extensive ampli-
tude of vicissitudes oscillation of the S. ferrugineus
coenopopulations morphometric traits, which indi-
cates a high level of plant adjustment and adaptation
to constantly changing environmental conditions,
due to phenotypic and morphological characteristics
of species. A mechanisms performance of adaptation
and limiting environmental factors regarding the
distribution of the S. ferrugineus plants species in
conditions of carbonate wetlands transformation in
Western Ukraine has been evaluated. It has been dis-
covered that population of S. ferrugineus by vitality
spectrum is prosperous. Different degrees of anthro-
pogenic habitat transformation with the correspon-
ding list of criteria involving both biomorphological
and environmental coenotical adaptation changes of
species populations to changing conditions have been
established. It was found that the greater number of
correlation communications between investigated
morphometric characteristics, the more equilibrium
and prosperous is coenotic population.

Keywords: Schoenus ferrugineus L., population,
wetlands.

Korol L., Prysiazhnyuk L., Goncharova S., Kosten-
ko A., Korovko I. Barley genotypes identification of
seed prolamine by electrophoretic spectrum // Agro-
ecological journal. — 2014. — No. 4. — P. 93-97.

Ukrainian Institute of Examination of Plant Va-
rieties
e-mail: kozhemyakina_1@ukr.net

This paper presents the results of studies of the
component composition of hordeins in spring barley
varieties. For identification and determination of the
variety purity according to electrophoretic spectra
analysis of loci units Hrd A, Hrd B, and Hrd F was
used, which are the most polymorphic and studied.
Based on the obtained data check list of 91 barley
varieties was created, usage of which during investiga-
tion will allow to determine varietal purity of grain
parties, carry out the identification of genotypes in
barley varieties, and use research of electrophoretic
hordeins spectra as an additional type of analysis for
the examination.

K ey word s: storage proteins, hordeins, elect-
rophoretic spectra, varietal purity.

Matsiboruk P. The impact of the European beaver
population (Castor fiber 1.) on forest ecosystems of
Ukrainian Polissia // Agroecological journal. — 2014.
— No. 4. — P. 98-105.

The Institute of Agroecology and Environmental
Management of National Academy of Agrarian
Sciences of Ukraine

e-mail: agroecologynaan@gmail.com

An impact of the European beaver (Castor fiber
L.) population activity on the state and functioning of

drainage hydro reclamation systems and reclamation
plantings of the Ukrainian Polissia on the example
of SE «Horodnytske forestry» of Zhytomyr region
has been investigated. It has been found that during
1999-2009 the number of the beaver has increased in
7.3 times, exceeded by 1.5 times the estimated optimal
number, as a result the majority of reclamation canals
were cluttered with beaver dams and transformed into
beaver rates of different sizes, a significant damage to
forest plantations took place. Practical recommenda-
tions for the management of the beaver populations
on the reclaimed areas have been given.

Keywords: European beaver, dams, envi-
ronment forming activity, the beaver impact, forest
ecosystems, optimization of the number.

Boyalska O.!, Kyrychuk 1.2, Shpyta 0.3, Boyko A.!"
Dynamics of flu morbidity among the population of
Zhytomyr region // Agroecological journal. — 2014.
— No. 4. — P. 106—-109.

! Taras Shevchenko national university of Kyiv

2 Main Department of State Sanitary and Epidemio-
logical Service of Ukraine in Zhytomyr region

3 Zhytomyr city-district management of Main De-
partment of State Sanitary and Epidemiological
Service of Ukraine in Zhytomyr region

! The Institute of Agroecology and Environmental
Management of National Academy of Agrarian
Sciences of Ukraine

e-mail: agroecologynaan@gmail.com

The epidemiological analysis of flue morbidity
among population of Zhytomyr region during 15
years (1999-2013) was carried out. Dynamics of flu
morbidity among population in ecological areas of
Zhytomyr region have common patterns but some-
times they were characterized by individual charac-
teristics. Indicators of influenza morbidity coincide
with the course of disease in the region and Ukraine
in whole. We have also found regularities of territorial
distribution of influenza-induced morbidity in dis-
tricts that depend on the number of people inhabiting
data districts. The most intensive indicators were in
large populated towns and districts, and the smallest
in small ecological areas of Zhytomyr region.

K ey words: morbidity rate, ecological areas,
influenza, ARVI.

Tamir B. Agroecological state of residential areas in
Zhytomyr region // Agroecological journal. — 2014.
— No. 4. — P. 110-114.

The Institute of Agroecology and Environmental
Management of National Academy of Agrarian
Sciences of Ukraine

e-mail: agroecologynaan@gmail.com

The paper presents preliminary results of research
of the agroecological rural settlement areas of the en-
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hanced radiation monitoring. Basic indicators of soil
fertility and the quality of plant production and drin-
king water are given. A number of factors that have
negative effects on the rural settlement areas have
been analyzed. We have also determined the nega-
tive impact of radionuclides on agricultural products
and environment. Social-demographical evaluation
of the rural areas state was made. Actual problems
and challenges of scientific support agricultural pro-
duction in the zone of radioactive contamination of
Chornobyl after the accident in a remote period are
formulated. Now radiological situation is stabilized
but for maintaining the achieved levels of radionuc-
lide contents in agricultural products and tighter
ensure product quality according to the standards the
necessary condition are special events for a long time.
Rational use and reproduction of labor resources is
possible only when three separate vectors of develop-
ment — social, environmental and economic combined
in a single system.

Key word s: rural settlement area, nutrients,
representative farms, hydrolyzed nitrogen, nitrates,
radionuclides, radioactive contamination, soil, drin-
king water, pollutants.

Semen O. Cucurbita moschata growing technology
in Ukrainian Steppe Zone // Agroecological journal.
— 2014. — No. 4. — P. 114-117.

Kherson State Agricultural University
e-mail: semen_olga@ukrnet

The special agrotechnological research was con-
ducted on the experimental farm lands of the south
state agricultural station of the Institute of water
problems and land reclamation of the National agra-
rian Sciences of Ukraine, which is located in Hola
Prystan district, Kherson region during 2011-2013.
The object of research was varieties of musky gourd —
early Janina and middle — Gilea (factor A). Factor B
in the experience served as the feeding area of plants
with the following gradation: 2, 3, 4 and 5 m? per
plant. Also the backgrounds of mineral nutrition (fac-
tor C) were studied: unfertilized variant and dose of
fertilizer NgyPgoKgo random, which is recommended in
the South of Ukraine, as well as the local rate — !/,
! /., 1/, parts from the recommended. The soil of the
experimental site is represented by the black soil of
the South. The researches have shown that in condi-
tions of the South of Ukraine in the cultivation of
musky gourd on its performance significantly affects
the provision of nutrients and varietal characteristics.
Maximum fruit yield was characterized by a variety

ofjanina for making NGOPQOKSO and N30P45K30 when
placing one plant on the area of nutrition 5 m* Based
on the biochemical composition of the fruit pulp of
pumpkin has found that analyzed biomass is a natural
source of a whole range of vital substances for the
human body. The best quality of the fruit pumpkin
varieties were Janina. The investigated plant material
does not have a pronounced ability to accumulate
heavy metals and nitrates.

K ey words: musky gourd, variety, nutrition
area, the dose of mineral fertilizer, yield, quality.

Boyko O., Kosmidaylo T. Biotechnological proces-
ses for mushroom production under Basidiomycetes
growing// Agroecological journal. — 2014. — No. 4.
— P 118-121.

National University of Life and Environmental
Sciences of Ukraine

e-mail: olga_bojko@ukr.net

The analysis of scientific research results was
conducted in the field of mushroom production that
formulates novelty in the study of fungi (Basidiomy-
cetes). It is important that selection of various kinds
of Basidiomycetes was conducted while detail analysis
of their contamination by viruses, bacteria and fungi
made it possible to select good raw material with the
aim of its usage in a biotechnological process for for-
ming plant growth stimulants and development of
various crops. For these purposes electron micro-
scopic, ecological, immunological and mycological
methods of pathogen detection in mushrooms were
used. During our investigations we developed exp-
ress-method of preparing products which found to be
a reliable and rapid method of pathogen detection in
mushrooms. The method essence consists in the fact
that contraster was injected directly into the prepared
alveolus of the mushroom fruit body caps, followed
by coating the suspension on a substrate for an elect-
ron microscope study. Biochemical components of
fungi were obtained by gel filtration, and also by the
method used for the isolation of microorganisms’ gly-
cosidase. The main focus is on the mushrooms produ-
cers of biologically active substances. In this study re-
searches of their effect on plant growth, development
and prevention of diseases were performed. The study
of their influence on the reproduction of intracellular
viral inclusions in potato, tomato, and soybean served
as criteria of activity of obtained substances.

K ey words: patents, mushrooms, biological-
ly active substances, pathogens, and biotechnology,
ecology.
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ITPABWJIA AJIA ABTOPIB

Penaxiis «AFpOGKOJIOI‘l‘{HOFO KypHATTY> MPUIIMAE /10 PO3IJISA/Y paHille He ony6J11KOBaH1
PoGOTH 3 PIBHUX ACMEKTIB arpOeKOJIOTIT 10 PYOPHK: «AKTyasIbHi IIPoGeMu eKoJIoTii», «Pario-
HaJIbHE TPUPOIOKOPUCTYBAHHS i OXOPOHA HABKOJHUIITHBOTO TPUPOTHOTO CEPEIOBUIIAY, « ATPO-
€KOJIOTIYHUN MOHITOPUHT, «Po/1I04icTh 1 0XOpoHa IPYHTIB», «BiopisHOMaHITTSI eKocucTeM,
«OrnamoBi cTaTTi», «CTopiHKa MOJ0I0TO BUeHOTO>, «lOBineiy, «Perensii». CtaTTi, Ha3Ba Ta
3MICT SKMX He BIAIOBIZIa€ TeMaTHIll BKa3aHUX PYOPUK, 10 POTJIALY HE IPUIHMAIOTHCS.

ITopani crarTi MaloTh GyTH CTPYKTYpoBaHi BignosigHo g0 sumor JAK Ykpainu oo Ha-
yroBux crareit (ITocrarnosa I[Tpesunii JIAK Ykpainu Big 15.01.2003 p. Ne 7-05/1), a came:

 TlocraHoBKa MPOOJIEMH Y 3aTalbHOMY BUTJISIIL Ta 11 3B’I30K 13 BaXKJIUBUMK HAyKOBUMHU

YU MPAKTUYHUMU 3aBJIAHHSIMU;

* AHaji3 OCTaHHIX JOCJIKEHb 1 MyOMiKaILliii, B SIKUX 3a[109aTKOBAHO PO3B’sI3aHHSI I[i€

pobJIeMH 1 Ha sIKi CIIUPAETHCS aBTOP;

* BugaisieHHs1 He PO3B’I3aHUX PaHillle YACTUH 3arajJbHOI POOJIEMH, KOTPUM MIPUCBSUY-

€TBCS TIOJIAHA CTATTS;

o MopmymoBaHH 1€l cTaTTi (MOCTAHOBKA 3aBIAHH);

* Bukiaa 0CHOBHOrO MaTepiajy JOCJHi?KEHHS 3 IOBHUM OOTPYHTYBAHHSIM OTPUMaHUX

HayKOBUX Pe3YJILTaTIB;
* BucHOBKHM 3 IPOBEIEHOTO JTOCTI/IZKEHHS i IEPCIEKTHBH T0/IAJTBIITUX PO3BiIOK Y TIbOMY
Harnpsmi.

Crarrti nozaioTh yKpaiHCHKOIO, POCIHCHKOI0 200 aHIIiicbKOI0 MoBami. /{0 cTarTi 1oHaioThest
aHoTaIll YKPaTHCHKO0, POCIHICHKOIO Ta aHTJIiHChKO0 MoBamu o0csroM 10 10 psiakis (xo 1,2 Tuc.,
ase He Merte 0,5 Trc. 3HAKiB). AHOTAIlIl MAfOTh MiCTUTH: TIPI3BUIIA, iHIT[iaIM aBTOPIB, Micile
ix poboTu abo HaBYAHHSI, Ha3BY CTATTi, KI0uoBi caosa (10 10).

O6csr crateit: 10 10 cropirok (1o 20 Tuc. 3HaKIB), BKIOUaroun Bei Marepianu (Tabiu-
i — He Oinpine 3, pucyHku — He Gisbiie 3); orsinoBux — 10 15 (1o 30 Tuc. 3Hakis). Crucok
BUKOPUCTAHUX JiiTepaTypHux kepen (10 10) ckiazaernes B MOpAAKY HUTYyBaHHA 1 oopM-
JIOETHCA BifnoBifHO 10 BuMor unHHOTO ctanaapty JCTY I'OCT 7.1:2006.

VY tekcri crarti moBuHHI OyTH BuijeH] posainu «Bemyny, «Mamepiiu ma memodu do-
criocenv», «Pesyrvmamu ma ix o6zo6openis», «Bucnosku». TIOBTOPEHHST OHUX | TUX CAMUX
JQHUX Yy TEKCTi, TaOJIMISAX, PUCYHKAX HEIPUITYCTUMO. B omuci METOMMKU HOCHIIKEHDb CJIij
HAaBOIUTU JIUIIEe HA3BU CTAHAAPTHUX METO/IB i3 MOCUIAaHHIM Ha BiAIMOBIAHI JyKepena, B iH-
oMy pasi cJIig 0OMEeKUTICH OIMCOM OPUTIHAIBHOL YacTHHU. SIKIIO B TeKCTi € abpesiaTypa,
MoJIaBaTH ii B J{y’KKaX MMPH MEPIIOMY 3TajlyBaHHi. ABTOPH MaiOTh IOTPUMYBATHUCS TPABUIBHOI
rasmy3eBoi Tepminosorii (uB. JJCTY, COY, unHHi HOpMAaTUBHI IOKYMEHTH ), TEPMiHU Y CTATTi
MaioTh OyTH yHi(pIKOBaHUMU.

BukJiazieHHs pesyJIbTaTiB A0CHIKEHb Ma€ 3BOJAMTUCH HE JI0 MepeKasy 3MicTy TabJIuIlb i
PHCYHKIB, a /10 BU3HAYEHHS 3aKOHOMIPHOCTEN, 110 3 HUX BUXOJASTH. B 00rOBOpPEHHI pe3yJib-
TATIB CJIIJ TOKA3aTH TPUUYUHHO-HACIIIKOBI 3B’ 43K MixK O/lepsKaHuMU eeKTaMU, IOPIBHATH
o/lepsKaHi /laHi Ta TTOKa3aTH X HOBU3HY.

[Tocunanug Ha JgiTepatypHe JKepesio B TEKCTI MOJAETHCS Y KBAIPATHUX AYKKaX i3 HOTO
MOPSIKOBUM HOMEPOM Y CITHCKY.

MakeTt CTOpiHKHU:
Jluist opuriHaj-MakeTa BHKOPUCTOBYETHCS (hopMaT A4 3 TAKUMM ITOJISIMU: BEPXHE Ta HUKHE —
2 cm, miBe — 2,5 cMm, mpase — 1,5 cMm.
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lapHiTypu, po3mipu mpu@TiB Ta HAYEPTAHHS:

e st 3arosioBka cratti: Times New Roman — 14 T, HaniBKUPHUII, TPOITUCHI;

* Juist ocHoBHOTO Tekcery, ¥Y/IK, aBropis, Miciisg po60TH/HaBYaHHS, KJIIOYOBUX CJIiB, BUHO-
COK, TIOCHJIAHb, TIKCIB 10 PUCYHKIB Ta Hass Tab/mik: Times New Roman — 14 1,

* MIKPSIAKOBHUIT iHTepBam — 1,5.

TunorpadchKi MOroAKeHHs Ta CTHJII:

VK HabUpa€eThes B TEPHIOMY PSIIKY CTOPIHKY 1 BUPIBHIOETHCS 3a JIBUM KPaeM. 3aroJio-
BOK craTTi HabupaeThcs B HacrymnHomy 3a YK psiaky i BupiBHIo€ThCs mocepeauti. TTorim
YKa3yIOTh: [IPI3BHUIIIA, IHIIIaIM aBTOPIB, HUKYE — Miciie poboTH,/HaBYaHHS (KYyPCUBOM). SIKIIO
aBTOPH 3 Pi3HUX YCTAHOB, TICJS TPI3BUINA aBTOPIB Ta HA3B YCTAHOB, Y SIKUX MPAIIOIOTh/Ha-
BUYAIOTHCS aBTOPU, CJIiJI IPOCTABUTHU OJIUH i TOU caMuii BepxHill niudposuii injgekc. Jlami pos-
TAINOBYIOTh AHOTAITIIO 1 KJIIOYOBI CJIOBA.

Tabsuri matots Oyt BukoHaHi B Excel abo Word 6e3 sanmuBanHst; hopMy/n — y peaakTopi
dopmysn MS Equaition; rpadikun — y Microsoft Office Excel, ¢pororpadii — y dopmati .jpg,
tif abo HagaBatu opuriHasu. Bei imoctparii Tpeba nogaBaTi y 4opHO-6iJ10My ab0 y Tpajalisx
Ciporo KOJIbOPY.

7151t oy OliKyBaHHS CTATTi aBTOPY HEOOXiTHO IMOAATH:

1. TexcT craTTi y ABOX MPUMiPHUKAX HA TTAIEPOBOMY i eIeKTPOHHOMY HOcigx. CTaTTs To-
BUHHA OyTH MijilIcaHa aBTOPaMU Ha OCTAHHIN CTOPIHIIL.

2. Jlucr-HanpaBJIeHHs Bijl yCTAaHOBH, e BUKOHaHa pobora.

3. ExcriepTHUIT BUCHOBOK TIPO MOKJIMBICTH My IiKallii MaTepiasis.

4. [IBi penensii gokTopiB Hayk abo ZOKTOpa i KaHaMaaTa HayK.

5. BigomocTi 1po aBTOpIB i3 BKasyBaHHSAM aJpecu i KOHTAKTHUX TeJieOHIB neprioro abo
BIIIOBiaIbHOTO aBTOPA, e-mail nepinoro abo BiANOBIANILHOIO aBTOpPA.

BinnosigampHicTh 32 3MICT cTaTTi Hece aBTOP. PyKoIUCiB peakilisi He TTOBEPTAE.

Anpeca penakiii: I[actutyT arpoekosiorii i npupogokopuctyBanist HAAH,
ByJl. Metposoriuna, 12, Kuis-143, 03143.

Hoiaku 3a rexedonom: (044) 522-60-62.

E-mail: agroecojournal@ukr.net
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5l OI'OJIOIIIEHHSA I

EKOJIOTTYHA BE3ITEKA TA 3bATIAHCOBAHE
NMPUPOAJOKOPUCTYBAHHA B ATPOIIPOMUCJ/IOBOMY BUPOBHUIITBI

Y sumui 2015 p. Hanionasbha akageMist arpapHux HayK YKpainu, [HCTUTYT arpoeko-
JIOTii i TIpUpoOJIOKOpPUCTYBaHHS Ta Beeykpaincbka rpoMa/icbka oprafisaitig «Acoriaris
arpoexoJIoTiB YKpaiHu» MPOBOASATH MiKHAPOJIHY HAYKOBO-TIPAKTUYHY KOH(bEPEeHIIio
«Exosoriuna Gesreka ta 36aancoBate PUPOJOKOPUCTYBAHHS B arpOIIPOMHUCIOBOMY
BUPOOHUIITBI».

Temamuxa i nanpamu Kongepenuii

1. Exosioriuna 0esneKa arpapHoro BAPOOHUITBA:
arpoeKoIoriuHuil MoHiTopuHr; 6io6e31eKa; opraHiuie BUPOOHUITBO 1 clielianbHi
CUPOBHMHHI 30HM; €KOJIOTIYHI IIPp0OIeMI POCAUHHUITBA i TBAPMHHUIITBA, PO3BUTKY
CUIBCHKUX TEPUTOPIl; BIMB HaciKiB aBapii opHoOuibcbkoi AEC Ha arpocdepy;
itopememiatis ta dhiToMesriopaitist IpyHTIB.

2. EKOHOMiKa IPHPOOKOPUCTYBaHHS:
36aTaHCOBAHMIT PO3BUTOK arpapHOTO CEKTOPa €KOHOMIKH; PUHOK, YIIPaBJIiHHI
pecypcaMu B arpoipOMKCJIOBOMY KOMILIEKCI; TpaHcdep HayKOBUX pPe3yJIbTaTiB,
iHHOBAIIIITHI TIPOEKTH €KOOE3MEKN.

3. OxopoHa HaBKOJIMIIIHBOTO NMPUPOTHOTO CePeTOBUIIIA:
aKTyaJbHI TUTAHHS €KOCO30JI0Tii; TPUPOIHO-3aTIOBI/IHA CcTIpaBa; (OPMyBaHHS
exoMepeski; 30epeskeHHs 610pI3HOMAHITTS; KyJbTypa, OCBiTa i POJib HEYPSIOBUX
opraHisaiiiil.

Kondepeniiis Binbyaerbes B IHcTuTyTI arpoekodiorii i npupogokopuctysants HAAH
3a azgpecoio: 03143, m. Kuis, Bys. Merposoriuna, 12.

etanbhy ingopmaliiio po3millieHo Ha caliTi: www.agroeco.org.ua
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